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INTRODUCTORY. 

It was the original intention to make a paper on the cement 
resources of Indiana the leading feature of the present report. Several 
circumstances, chief among which were the illness of the writer and· 
the immense amount of work entailed upon the chief assistant in the 
editing and proof-reading of the last report, preventing the gathering 
of complete data for the cement paper. Its publication has, therefore, 
been deferred for one year. 

The present volume deals more with the natural history than with, 
the ge-ology of Indiana. When this Department was reorganized, in 
1881, the first phrase of the act was as follows: "A Department of 
Geology and Natural History is hereby established." In 1889, for 
political reasons solely, the name was changed to that which it now 
bears-"Department of Geology and Natural Resources." 

Up to 1895, there had appeared in the reports of the Department 
papers relating to the fishes, batrachians, reptiles and butterflies of 
the State, together with papers on the flora of isolated counties or 
groups of counties. In the reports issned by the writer since 1895, 
papers on the crayfishes, cave fauna and birds of the State have been 
published. BelieviJ;tg that there is a demand, especially i.n the com
mon schools, for a more accurate knowledge of the other forms of life 
now existing in the State, arrangements were some time ago made 
with specialists for the preparation of papers on the shells, plants 
and certain groups of insects occurring in the State. On account of 
the larg(> amount of information pertaining to coal, it was found 
impossihle to publish any natural history paper in the Twenty-third 
Report, :llld the present volume, therefore, contains three of the mure 
important of those whose preparation had been authorized. 
. These are: . 

.First-"The Dragonflies of Indiana," by E. B. Williamson, of muff
ton. Mr. Williamson waf;, for several years, under the sPf'Cial instruc
tion of ttc latp. Professor Kellicott, of oolum bus, Ohio, a noted 
specialist in this particular group of insects. He has, since his gradu
tion, continued his work on the group, and has made large col
lections in different parts of Indiana. In the present paper he has 
given a full description of each species found in the State, together 
with notes pertaining to its life history, habits, etc. There are also 

(1) 
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keys by which the student will be able to readily determine any species 

. which he may have in hand. The young of dragonflies furnish much 

food for fishes, and in turn t~ey, as well as the adults, prey upon the 

larval and mature fo'rms of many insects, especially mosquitoes, so 

that the paper has an eoonomic as well as a purely scientific phase. 

Second-"A Descriptive Oatalogue of the Mollusca of Indiana," 
by R. E. GaIL Dr. Call was for several years the Superintendent of 
Schools at Lawrenceburgh, and while there arrangements were made 
with him for the preparation of this paper. Reia a noted specialist 
on mollusca and has published many important articles and catalogues 
relating to shells. Some· of these, pertaining to Indiana shells, have 
:appeared in the Proceedings o{ the Indian·a Academy of Science. In 
the present paper every shell, both land and fresh water, known to 
occur in the State, is described, and almost all of them are figured. 
This paper, it is believed, is the most complete and valuable ever 
published by any state on its molluscan fauna. 

Third-"A Oatalogue of the Flowering Plants and of the Ferns and 
Their Allies Indigenous to Indiana," by Stanley Coulter. This paper 
represents a collectiol'l of data covering a period of over six years and 
the results of a study of the flora of the State for over twenty years. 
In it an attempt is made to show the significance of plant life. It 
thel'efore discusses plants as interpreting soil, moisture and tempera
ture conditions, with lists of plants typical of our various soils added 
by way of emphasizing the conclusions reached. It also considers in 
some detail certain economic relations, such as forests and reforestra
tion, weeds and their extermination, poisonous plants and their recog
nition, plants in their relation to bird life; emphasizing, as far as is 
possible, the intimate relations existing between these lower life forms 
and the practical affairs of life. It is the hOipe that in the form 
presented it may prove suggestive to the teacher and helpful to the 
agriculturist alld horticulturist. The forms included are, with few 
exceptions, represented in the herbaria of the State, and their listing 
under the nomenclature of Britton and Brown's Flora will prove of 
service to botanists. 

In addition to the three articles on natural history above'mentioRed, 
. there are two short papers on the Geology of Southeastern Indiana, 
by Measro. Foerste ano Price, and a paper on the Natural Resources. 
of the State, by myself. The annual reports of the State Super
visor of Natural Gas, Inspector of Mines, and Supervisor of Oil 
Inspection are also included in the volume. 



THE NATURAL RESOURCES OF THE STATE OF 

INDIANA. 


BY W. S. BLA'l'CHLEY. 

The main provin~e of the Department of Geology is, in the writer's 
opinion, the advertising of the natural resources of Indiana. This 
advertising is accomplished in two ways. First: By annual reports, 
of which the present volume is the twenty-fourth in the series and the 
fifth issued under the auspices of the writer. Second: By the Depart
ment serving as a bureau of information or a medium between the 
owners or lessees of the lands on which the natural resources are 
located and the prospective user or producer of such resources. For 
example, a certain person or company desires information as to whe;re 
he or they. can find glass sand, fire-clay or undeveloped coal lands 
within the State. A letter is addressed to the Department, making 
inquiry concerning the resource desired. An answer is at once written 
giving full information as to where such deposits lire located, name of 
owner and such other information as is at hand. This information is 
wholly gratis, no fees whatever being charged either party. In this 
way hundreds of letters are annually answered and much capital 
directed to sources of investment which it is believed will prove 
remunerative. On the other hand many people are warned against 
investing money in trying to develop certain resources which do not 
occur in a locality where they are thought to be. 

To give a general idea of the main resources of the State and their 
location the present paper has been prepared. While it contains, in 
part, information which was published in the Twentieth and l'wenty
first Annual Reports, it gives in addition much which has been 
gathered since their publication. 

Ranking in area of square mileE but thirty-fourth among the forty
five states of the Union, Indiana, on January 1, 1899, stood sixth in 
the production of coal, fourth in the production of petroleum, second 
in the production of natural gas, seventh in the production of build

(3) 
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ing stone and sixth in the value of her clay products. According to 
careful computations, the value of each of the five leading mineral 

, -resources produced in Indiana in 1898 was as follows: 

Petroleum ................................ '...... . $2,228.276 

OoBJ ............................................ . 5,177,044 

Natural gaS ...................................•. 5,060,969 

Stone .......................................... . 1,781,914 

Clay products .................................. . 8,211,512 


Total .............................•......•• $17,409,715 


The capitalist seeking profitable investment, whether 'it be of a 
commercial or manufacturing nature, must ever take into considera
tion a number of elements. upon the presence or absence of which the 
success of his enterprise will largely depend. The first and greatest 
of these is the law of supply and demand. If he is dealing in or pro
ducing an article for which a demand exists or can be readHy created 
--equal to or in ,excess of the supply-his success is welJ:..ni.gh assured. 
If, on the other hand, he buys or begins the manufacture of an article 
which is already largely in stock, or for which the demand has begun 
to decrease, his future is apt to be a stormy oue. He should, there
fore, previous to making his investment, give long and careful study 
to all the conditions relative to the future supply and demand of the 
article in which he. proposes to deal or which he intends to make. If 
his investment is for manufacturing or productive purposes-as most 
likely it will be-the elements, in addition to the one of supply and 
demand, which should be noted are: 

1. Transportation facilities. 
2. Fuel supply. 
3. Quantity and quality of raw material. 
Lying, as she does, between the Great Lakes on the north and the 

rugged or mountainous regions of Kentucky and Tennessee on the 
south, the State of Indiana furnishes a comparatively 

Transporl.a- level plain, 240 miles in length and 145 miles iu width, 
tion Faeilitie8 across which must pass all the main arteries of travel 

in Indiana. between the east and the west. No less than nineteen 
great through trunk lines of railway, carrying the pas

sengers and freight of a mighty nation, cross all or a portion of her 
width, while seven important north and S(luth systems run the full 
length of the State. Adding to these the numerous branches running 
diagonally and connecting the main lines, we have a' most complex 
system of railways, whose branches permeate a1most every nook and 
corner of our commonwealth. Moreover, electric railways, which in 
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the future will furnish cheap an,d rapid means of transportation, are 
fast being constructed throughout the State. From the main lines of 
steam or electric railways, switches can be readily and cheaply con
structed to the site of any resource lying within the State which 
promises to yield a fair amount of freight for the future. When to 
these facilities we add those of the waterways of Lake Michigan on the, 
north and the Ohio on the south, we have avenues of transportation 
unexcelled by any State in the Union. 

In the following pages it will be I?hown that the other two elements 
-fuel and raw materiaZ--so necessary to a great manufacturing com
munity, are abundant in Indiana. 

FUELS. 

The natural fuels of Indiana are three in number, viz., petroleum, 
natural gas and coal. These fuels are the most valuable resources of 
our State to-day. They are all stored products which have been formed 
in ages past, and no one of them is now being produced beneath the 
surface of our State. Taking them up in the order named, we find 
that their locations and statistics of production are as follows: 

I 

PETROLEUM. 

Crude petroleum occurs in Indiana in commercial quantities in two 

distinct geological formations. The principal one of these is the 


Trenton limestone, which underlies the whole State, 

Petroleum in but which, up to the present, has produced oil in paying 


Trenton quantities only in an area of about 500 square miles. 

Limestone. This area is divided into a main portion, or main field, 


and several minor areas. The main field is located in 
the counties of Adams, Jay, Blackford, Wells, Grant and Huntington. 
This field extends from the Ohio State line to Marion, Grant County, 
and averages about twelve miles in width. Full details concerning 
the topography of this area, together with a map and account of the 
oil industry therein, were published in the report of this Department 
for 1896. 

Outside of this main field, isolated pools or sman areas of Trenton 
rock productive of oil are found at Peru, Miami County, and near 
Keller's Station, Wabash County; Alexandria, :Madison Cou1l:ty, and 
Broad Ripple, Marion County. 

The oil in the Trenton rock is a dark, ill-smelling liquid, with a 
specific gravity of .853, or 35° Reaume. It is found only in the upper
most sixty feet of the Trenton, and is usually in two porous strata or 
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"pay streaks," which are separated by a non-porous stratum 15 to 
25 feet in thickness. Over the larger part of the State these 
porous strata are wholly lacking in the Trenton rock, and hence no gas 
or oil is found when the drill pierces that formation. 

The cost of operating a lease in any of the Indiana Trenton rock 
fields is as low or lower than elsewhere in the eastern United States 
for the following reasons: (a) The wells are comparatively shallow, 
the Trenton limestone in most instances being struck at less than 
1,000 feet. (b) It is seldom that more than 150 feet of drive pipe 
and 400 feet of casing are necessary .. (c) On account of a compara
tively level surface a large number of wells can be connected to and 
pumped with one power. (d) Gas for fuel or for running gas engines 
is usually plentiful. (e) 'l'ransportatio·n facilities are excellent, a 
system of pipe lines permeating all parts of the main field. 

The second rock formation productive of oil in Indiana is the 
Corniferous, the lowermost division of the Devonian system found in 

the State. This formation occurs only in the western 
Petroleum in half of Indiana, where it is represented either by sand

the Cornye,!o'lUl stones 10 to 20 feet in thickne!ls or by limestones 
FOrrn<J,tion 5 to 65 feet thick-sometimes by both. Oil has 

been found in the Corniferous limestone at Terre 
Haute, Vigo County; Petersburg, Pike Oounty, and near Medaryville, 
Jasper County, and in a corresponding sandstone at Loogootee, Martin 
County. 'l'his oil has probably, in all the above mentioned localities, 
been derived from the overlying black or brown Genesee shale, which 
is from 95 to 160 feet in thickness, and very rich in bitumens. * 
These bitumens have, by natural processes, often been separated 
from the shale, and in the form of gas or petroleum hare been 
collected in porous reservoirs either in the shale itself or in 
the underlying Corniferous limestone or sa.ndstone. The shale or 
original source of the oil or gas is much thinner than the Trenton 
limestone, and hence the amount of oil or gas formed from· the dis
tillation of .organic bodies therein must have been correspondingly 
less. Moreover, the shale lies nearer the surface, and a greater loss of 
the volatile products of distillation must have taken place. For these 
two reasons the supply of gas or oil in the Corniferous will never 
equal that found in the Trenton limestone, and the life of any field 
or area in which it is discovered will be rela.tively shorter. The oil of 
the Corniferous is darker colored, more· ill smelling and of a greater 
density and weight than that found in the Trenton limestone. 

• A paper treating of the bitumens of this shale was published in the report of this De
partment for 1896, pp.108-1l9. 
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The yea.r 1899 was not characterized by any great strikes or new 
developments of importance in the oil fields of Indiana. During the 
first half of the year the rapid rise of price in iron pipe and most other 
supplies used in oil production deterred many prospective wildcatters 
and even old operators from putting down new bores. The priee of 
Indiana crude oil remruned almost stationary (74 to 76 cents) until 
June, when it began slowly to creep upward. By July it had reached 
82 cents, and by September 1,90 cents. On the 15th of September it 
had advanced to 99 cents, and soon thereafter climbed above the dollar 
mark. On January 1, 1900, it was selling at $1.12 per barrel. 

This advance in price in the latter half of the year caused a corre
sponding increase in activity among the operators. Wildcatters, too, 
began to be more restive, and cast a longing eye on territory which 
promised a chance, however remote, for a return of ,their money. As a 
result, a number of bores were put down in various localities a few 
miles outside the limits of the main field as shown in the map in the 

1896 report; while in a number of places territory which, 
The Main from the data available, was then shown as "light oil ter

Indiana Oil ritory," and which had been considered comparatively 
Field in 1899. valueless, was proven by new bores to be highly produc

tive. Good examples of such bores are on section 32, 
Chester Township, Wells Connty, and in a number of sections in Jack
son Township of the same county. In fact, this latter township de
veloped in 1899 more new wells which proved excellent producers 
than any other similar area in the main field. 

It was predicted in my report of 1896 that the Indiana oil field is 
connected with that of Ohi.o, and that the line of connection would 
be found to be in northeastern Jay, or southeastern Adams County, 
perhaps both. The results of the drilling in 1899 in part fulfilled 
this prediction. In September a well was drilled in on the Dudgeon 
farm in section -27, Blue Creek Township, Adams County, and only 
300 feet west of the State line,' which had an initial production of 
15 barrels. In November another good well was drilled in on 
the Hoblet farm in the same section. 'L'wo smaIl producing wells 
were also located two miles west in section 29, and two or three just 
east across the Ohio line. On December 20, the field contained seven 
wells with a total daily production of about 90 barrels. The southern
most well in this field is several miles north of all former bores put 
down to find the cqnnecting link between the two States. 

On January 10, a well which started at 250 barrels was drilled in 
on the Storms lease in section 19, Washington Township, Blackford 
County, thus extending the known field three miles to the southwest. 
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A number of other good producing wells were afterward located in 
the same and adjoining sections, so that the main field now extends 
to the western limit of Blackford County. 

Other fair producing wells just outside the main field, as mapped 
in 1896, were located during the year in sections 10 and 16, Center 
Township, Grant County, and a good one was finished, in December, 
in section 19, Salamonie Township, Huntington County. . 

A wildcat bore which produced a good showing of ,oil and much 
salt water was put down near Lafontaine, Liberty Township, Wabash 
County. Another well, which filled up with 300 feet of oil, and would 
produce 15 barrels daily, was finished in wildcat territory near Hagers
town, Wayne County, 50 miles south of the heart of the main field 
and 40 miles southeast of Alexandria. The nearest producing wells 
are at Parker, Randolph County. 

Progression in the Peru field was wholly backward during the year. 
But three productive wells were drilled in and these had a total 

initial production of only 40 barrels, or an average 
The Peru of 13 barrels each. Four dry holes were put down 
Oil Field during the year, and 37 wells, formerly productive, 
in 1899. were abandoned. The total production of the field was 

250,297 barrels, as against 446,672 in 1898. The first 
productive bore south of the Wabash River was drilled in on the 
Snyder farm in August. Its output was, however, small, and one or 
two dry holes in its vicinity stopped further drilling in that direction. 

At Keller's Station or Rich Valley, Noble Township, Wabash 
County, fifteen bores were pntdown during the year. Of these six 
were dry, while nine had a total initial output of but 55 barrels 
daily. In Erie rrownship, Miami County, just west of the Rich Valley 
neld, the results were much better. Here, also, 15 wells were drilled 
in, of which but four were, dry. The prodncing ones had an average 
initial production of 24 barrels. 

The area of the Broad Ripple field was not materially increased 
during 1899. But ,1 wells were completed. ' Of these, 10 were 

The Broad productive and one dry. The total initial prodnct was 
R' ple P' ld 265 barrels, or an average of 26.5 barrels per well. The

:p 189; total production was 51,000 barrels, as against 102,087 
~n . in 1898, a loss of just 50 per cent. 
On account of the anti-gas waste law, no oil was produced in the. 

Alexandria field during 1899. An appeal from the decision of the In
diana Supreme Court was taken by the oil operators and was argued 
before the United States Supreme Court the latter part of December. 
The chances are that, as soon as the gas supply fails, not only the 
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Alexandria field but a large part of the other territory now producing 
gas will yield oil in quantity. 

Two small oil fields w:ere developed during the year 1899 at quite a 
distance from the main field. The oil in both was found in the 

I 

Corniferous limestone or a correlative sandshme, this being the same 
stone in which oil was discovered at Terre Haute in 1889. The 
original source of the oil in each-as at Terre Haute-is undoubtedly 
the New Albany or Genesee shale. 

One of the new fields was near Loogootee, on the B. & O. S. W. Ry., 
in Martin County. Five bores were put down by a looal 

The company. The first was drilled just sOuth of the town 
Loogootee to a depth of 1,682 feet and produced only a slight 
Oil Field. showing of oil. A second and third well ·were sunk

each a quarter of a mile farther eastward than the 
preceding-but only to a depth of about 530 feet, when gas was struck. 
In October these wells showed a rock pressure of 200 pounds per 
square inch and yielded about 400,000 cubic feet of gas each per day. 

The fourth well was put down about 90 rods east of the third 
and at that point showed the sand stratum to be 16 feet in 
thickness. This well yielded both gas and oil-the latter fiowing 
at the rate of about 20 barrels daily. The oil is dark in color and 
has a specific gravity of 32° Reaume. A fifth well, only 700 feet east 
of the fourth, was a dry hole. This was the sum total of the develop
ments to January 1, 1900. Loogootee is 532 feet above sea level and 
the depth to Trenton rock is about 1,900 feet. 

The other prospective field was in Gillam Township, Jasper County, 
about six miles west of Medaryville. Oil in small quantity was found 
in eight wells at a depth of only 105 to 110 feet below the surface. 
Little or no gas was found, the oil-bearing limestone being so 'near to 
the surface that all volatile portions had escaped. The oil is very 
dark and heavy, the specific gravity being but about 24° Beaume, 
and is sold mainly for lubricating purposes. On January 1, 1900, the 
total yield from the eight wells was about 40 barrels daily. 

Eleven thousand barrels of oil were produced from the Phoenix 
well in the city of Terre Haute during the year 1899. This well was 

drilled in on the night of May 6, 1889, and for more 
The than ten years has yielded an average of 1,000 barrels 

Terre Haute or more per month. The oil is found in the Corniferous 
Oil Welh. limestone which underlies the black Genesee shale, at 

a depth of 1,630 feet from the surface. 
When the drill first struck this oil-bearing stratum, on the date 

above mentioned, the flow was so great that quite a lake of oil ac
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cumulated around the derrick, and there was some alarm lest a destruc
tiye fire should result. The drms were then pulled out of the well, 
and as soon as the end of the drill left the m(!uth of the drive pipe, a 
:oolid stream of oil four and a haH inches in diameter shot into the air 
a distance of forty or fifty feet. While running at this rate there was 
probably a little over a barrel a minute pouring from the well, and 
when the pressure decreased from the first spurt, which lasted only 
fifteen minutes, the flow steadied down to a four and a hali' inch 
stream spurting about three feet above the mouth of the well. A tank 
with a capacity of twenty barrels was put under the pipe, and it was 
filled to overflowing in just twenty-two minutes. 

This great flow soon began to decrease, and in a few months had 
reached an average of 35 barrels per day, which it has since main
tained. However, it is by far, the best oil well ever drilled in Indiana, 
l5ince no other has kept up so high a production for more than five 
years. 

The result of this strike was like that of every other similar one in 
the history of the petroleum industry. Hundreds of oil operators 
from far and near flocked to Terre Haute. Real estate almost doubled 
in price. 'Twenty-four new companies wen~ formed, eighteen of which 
made locations. A dozen or more bores were put down to the required 
depth within three miles radius of the first gusher, struck the proper 
stratum, and for the most part found-nothing. Two, within a short 
distance of the original well, yielded oil in small quantity. The yield 
of one was soo:n overcome by salt water. The other continued to pro
duce for five or six years, but was finally abandoned. 

No further prospecting was done until 1899, when two bores were 
completed. One of these, about two miles north and one-half mile 
west of the Phoenix, was a dry hole. In the other, about 40 rods north
east of the Phoenix, oil was found, which partially filled the bore. The 
well was probably good for ten barrels per day, but litigation was be
gun against the owners, and up to January 1, 1900, it was not 
producing. 

Previous to the sinking of the Phoenix well, three or four bores 
had been put down, one to a depth of 2,400 feet. In two of these 
oil in small quantity had been found. 

There is little doubt but that a large quantity of oil underlies the 
city of Terre Haute and vicinity, else the yie1d of lhe Phoenix well 
could not have been so- lo-ng continued. The porous area or reservoir 
containing it must, however, be narro-w, and this bore probably struck 
it at just the right point to get the best results. As noted on a previ
ous page, there is little chance of ever developing an' oil output from 
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the Oorniferous limestone, in any way comparing to that from the 
rrrenton rock, on account of the much greater area. and thickness of 
the latter formation. 

The total production of petroleum in Indiana in the year 1899 
was 3,818,713 barrels,* which, at the average price of 87i cents per 
barrel, amounted to $3,341,374. Oompared with 1898, this was an 
increase in production of 67,406 barrels, or 1.7 per cent. Owing, how
ever, to the much higher average price, the affiQunt received was 
$1,113,098, or, approximately, 50 per cent. more than in 1898, and 
$341,374 more than: in any year since oilwas discovered in the State. 
The greatest production, heretofore, was 4,680,732 barrels, in lSg6. 
This, at 63 cents--the average price for that year-amounted to 
$2,954,411. , 

The following is a complete record of the monthly production of 
petroleum in the Indiana fields, begin:p.ing in January, 1891, and 
dosing with December, 1899: 

*This incJudelll,OOO barrels produeed at Terre Haute but does not include the amount 
Olsed for Cuel a.nd other purp~ses in the field. 

'2-Geol. 
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TOTAL PRODUCTION OF PETROLEUM IN INDIANA FROM 1891 TO 1899 BY MONTHS. 

[Barrels.] 

MONTH. 1891. 1892. 1893. 1~. 1895. 1898. 1899.-. I 'OW. 
---_."----------+-- -~--i--

15,841 111,824 259,000 300.568 365,582 200,746 317,014 298,207 
18,946 96,025 232,107 230,559 ll41.74!1 309.922 272,780 221.'l56 
24,794 134,549 282,376 310,300 386,586 341,961 325.'!I)1 291.173 &1 
26,184 146.400 287,'la0 352.077 395.002 328,779 310,0,'14 326,690 ." 
31.033 186,939 321,502 397.001 417,963 340.f)23 311,208 345,756 o 

~40,888 209,616 3lI3.479 49.'l,509 434,167 369.803 320.477 335,198~~'<Y I ..,
July..... .......... ...... .......... .... .... 10,809 49,203 221,666 327.349 434,376 422,968 375,249 314,861 330,002 
August.. .. .... .. .. .. ... . . .. . .... .. .. .. .. . . 11.003 56,109 248,353 345,031 420.132 407,238 371.921 332.777 348,537 0 
September.... .... .... ... . .... . ..... ...... 16,500 66.034 245.615 ' 319,588 409,169 415,075 362,528 326,264 MS,l99 !,j 

95,699 252.568 :\39,424 '9a,I5.~ 394,28.~ 408,179 319,490 ?tZl.697~~~::.rb;,~··.·.:::::::::::·.:::::::::::::::::: ~~ 129,370 245,607 , 304.030 373,789 337,331 430,958 200,644 ;\37.718 ~ 
December. .... ...... ...... ...... .... ...... 21.715 144,067 236,038 337,450 361,436 362,164 428,069 300,457 333,182 >

Total.... .... ...... .... .... .... .... .... 136,634 698,068 2,335,293 I 3,688,666 4,386,132- 4,630.732 I 4.~,138 3,751,307 3,8l8,713 ~ 
Q 
trJ 
o 
t:" 

PRODUCTION OF PETROLEUM IN INDIANA FROM 1369 TO 1899. g,... 
m 
:-> 

1889. 1890. 1891. 1892. 1893. 1894. 1895. 1896. 1897. 1893. 1899. 

-'-c---- --- c---' .-- ------- . --- ----, ---
Total production (banelo of 42 

gallonS! ......................... 33,375 63,496 136,634 698,068 2.333,293 3,688,666 4,386,132 4,630,732 4,~,188 3,751,:lO7 3,818,713 
Total value at wells of all oila 

prodnced, excluding pipeage .,. $10,881 132,462 S64,787 $260,620 $1,050,882 $1,774,260 $2,807,124 $2,954,411 $1 ,871,849 $2,228,276 83,341,,~74 
Value per barrel .................. $0 32& to fiU to 40 SO 37 to 45 to 48 to 64 1063 SO 4:~ to 591 SO 87t 

- _n -. ,~-~- ~ ::= ~,- , --- 
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In the following table there is shown the number 6£ wells put down 
in Indiana for petroleum iJl each month since June, 1891: 

NUMBER OF WELLS COMPLETED IN 'fHE INDIANA OIL FIELDS FROM 1891 

TO 1899, BY MONTHS. 


:.; ..;;:i ./, .,.: 1: 1:1 .. ..; > .; 3YEAR. ~ "' 0 0G\ 'i3 .... ~ ::e <II"" ::e ...." .... -<" " '" " :z; A" Eo<00 0 

• # •• ~ ,1891.. ...... .... !. .... .... ' . .... 6 6 IS 15 15 8 65 

1892........ 11 13 18 13 17 19 17 33 25 52 33 47 29S 

1893 ...•.... 20 30 31 S6 45 47 47 55 27 72 56 76 ~42 

1894 •....... 90 103 103 80 110 107 84 123 100 107 97 85 1,18~ 

18~ ........ 61 45 81 111 122 153 132 140 129 106 102 85 1,267 

1896.... 76 90 86 136 148 150 113 121 70 58 66 66 1,180 

1897 .•.• 41 85 40 47 49 52 60 45 55 89 

1898........ 41 23 29 43 38 55 58 80 72 82 


1899 .. ·...... 75 . 48 99 106 120 106 106 1,06068 641~1 ~I= ~i~! :
Total.. .. .. .......... ,. ..... ..... .. ......... 1 6,978 


From the above table we learn that there was greater activity in 
oil operations in Indiana in 1899 than in any year since 1896. On 
January 1, 1900, there were 4,336 wells producing oil in the State, 
as against 3,628 on January 1, 1899-a gain of 708 for the year. The 
table also shows that 6,978 wells have been sunk within the State for 
petroleum, so that 2,642 of those completed have either proven dry 
or were abandoned previolls to January 1, 1900. The number aban
doned in 1899 was 247; while the number of dry holes drilled during 
the year was 105. This was but a fraction less' than 10 per cent. 
of the total bores put down. 

Comparing the following table with the one above, we learn that 
this was the smallest percentage of dry holes put down in any year 
since oil was discovered in the State. 
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TOTAL NUMBER OF DRY HOLES DRILLED IN INDIANA OIL FIELDS FROM 
1891 TO 1899, BY MONTHS. 

,;
.Q ..: ·c ...:. .; . * ... ~ .,;YEAR. ~ .. r::! ..l.. ';.., I'<t'" ::=l -<"'" ::e ..,'" .., -< rt.l'""'" 0 " Z" 1=\'" ~ 

1891.. ...... ..... ...... ...... ~ ..... ...... ...... 0 2 5 4 3 1 15 

1892••.. 2 6 6 2 3 4 2 3 3 18 6 21 76 

1893 ...•.. 7 10 10 6 14 6 11 9 [, 14 10 9 111 

1894 ........ 19 14 24 14 13 13 9 21 15 14 8 17 181 

1895: ....... 7 4 13 16 22 20 15 23 12 12 9 13 166 

1896 ........ 10 13 6 28 26 20 14 19 4 4 6 8 158 

1897 ........ 8 9 7 12 5 16 11 9 16 11 IS 8 130 
1898 ........ 14 4 2 13 9 6 10 12 8 13 16 114 

1899 ........ 5 9 14 5 5 7 1: I 9 12 14 8 [, 105 

Taking into consideration the large number of bores put down, 
the small number of dry holes resulting, and the high average price 
received for the oil produced, the year 1899 was one of the best in the 
history of the Indiana petroleum industry. The prospects for 1900 
are, at the present writing, very bright. While new territory of impor
tance may not be opened up, the high price of the liquid, if main
tained, will stimulate the sinking of many new bores in territory 
already productive. The average yield per well may not be so great, 
for the days of the gusher are probably ended. But it shauld be 
remembered that one large well will not make any man a fortune; 
twenty small ones may in time. The yield of the large one will 
quickly grow much less; that of the twenty small ones will hold out 
for a long time. There is yet room fQr thousands of wells in the 
territory known to contain oil. At present prices, ten wells pumped 
by one power, and yielding on an average but three barrels each per 
day, will prove a paying investment. 

NATURAL GAS. 

Natural gaa, the cleanest and hest natural fuel known to man, occurs 
in greater or less quantity in an area approximating 2,800 square miles 
in the eastern-central part of the State. It is found in the uppermost 
Do feet of the Trenton limestone-a great rock formatic)<ll which under
lies the entire State, with an average thickness of about 500 feet. 
This limestone does not outcrop within the State, and its closest 
known proximity to the surface is near Lawrenceburgh, Dearborn 
Oounty, where it is 348 feet below. 

It is only in such parts of this limestone as have, by natural 
~encies in the remote past, become porous that the gas is stored. It 
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Wall generated or formed thouSjlnds of years ago by the destructive 
distillation of the animals Of plants buried in this limestone, and in 
time found its way into the uppermost porous strata, which have 
served as a storehouse or reservoir for its keeping. When the over
lying Utica shale, a very dense and close cover which the gas can not 
pass through, is pierced by the drill the gas escapes or passes upward 
into the iro,n pipes which carry it wherever needed. Whenever the 
drill passes through the Utica shale and strikes the Trenton limestone 
where it is not porous, no gas or oil is found. Over the greater 
portion of the State the limestone is non-porous, and hence both oil 
and gas are lacking. The oil, as well as the gas, was formed from the 
animal and plant life buried in the Trenton limestone, the gas being 
only the lighter or more volatile product, which has arisen into the 
highest stratum of the porous reservoir, or into the apex of the arch 
or anticlinal in which the stored products are found. 

It is now almost universally admitted that the rock pressure in 
any oil or gas field is nothing more nor less than water pressure, 
as in artesian wells, the water entering the porous stratum at some 
point where the latter outcrops and so forming a head. or source. 
Hence, the deeper the well the greater the head of water and the 
higher the rock pressure. The porous rock contains a limited amount 
of gas, held in place by the overlying shale. The salt water is below 
this gas, ever pressing it upward into the vent furnished by the drill 
hole. As the supply of gas is gradually exhausted, the water rises to 
fill the pores, and the rock pressure is lowered. The pressure does not 
tell us anything about the volume or amount of gas stored in the 
rock; but the rate of diminution of pressure furnishes an excellent 
index of the. rapidity with which that amount is being lessened. 
The salt water usually overcomes the gas pressure and drowns out 
or shuts off a well long before the rock pressure has been reduced to 
zero. In the Indiana field the average pressure in 1890 w~ 325 
pounds. On the first of January, 1900, it was 155 pounds. The 
average well is drowned out, i. e., the supply of gas is shut off, at about 
130 pounds. From this it will be seen tha.t the future of na.tural gas 
in the State is not a promising one. 

The hlghest use to which natural gas can be put is that of house
hold consumption. With no kindling, no replenishing, no ashes, no 
soot, the duties of the housewife are decreased ma.ny fold. On account 
of the near failure of the supply, all new factories which are thinking 
of using gaseous fuel should be warned against locating in the Indiana 
gas field, instead of being attracted thither by promises of free gas. 
The coal bearing counties of Indiana will furnish cheap and plenteous 
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fuel for many years to come, and to those counties we would recom
mend all capitalists seeking sites for factories, when fuel is the prin
cipal factor to be considered in the choosing of the site. 

In view of the rapid failure of- .the supply of natural gas, many 
manufacturers are turning their attention to "producer gas," or gas 
made by forcing air into an incandescent mass of coal or coke. The 
coal from many veins in western Indiana is shown by analysis to be" 
well suited for the making of producer gas, and one of the largest 
rolling mills in the city of Terre Haute has been using such gas made 
from Vigo county coal for ten years. This company claim that they 
can make a ton ofiron with the gas produced from 800 pounds of coal. 
Dr. W. A. Noyes, of the Rose Polyt~chnic Institute, who has made 
many coal analyses for this Department, has written as, follows con
cerning this subject: "The heating power and the value for making 
producer gas of the Indiana coals is practically identical with that of 
the Pittsburgh coals, so far as the combustible matter which they 
contain is concerned. The Indiana coals differ from the eastern 
bituminous coals chiefly in that they contain more moisture and more 
sulphur. These reduce their heating power and their value for mak
ing producer gas as compared' with the Pittsburgh coals, but only by 
five to ten per cent. on the average. The heating value and the gas 
producing value of coals from either region will be very nearly in 
proportion to the per cent. of combustible matter, that is, to the sum 
of the 'volatile combustible matter' and 'fixed carbon' which they 
contain."* 

There is little doubt, therefore, but that, on the failure of the 
supply of natural gas for manufacturing purposes, the factories now 
in the gas belt will be able to use petroleum, or prodncElr or other gas 
made from Indiana coal, where the coal itself can not be directly 
used, on account of the nature of the wares produced. Indeed, it will 
be th~ housewife, and not the factory owner, who will suffer the most 
inconvenience when the supply, of the gaseous fuel shall have com
pletely failed. 

For full details concerning the condition. of the Indiana gas field 
at the close of the year 1899, the reader is referred to the report of 
the State Supervisor of Natural Gas, in another part of the present 
volume. 

In the following table will be found a statement of the value of the 
natural gas produced in Indiana from 1886 to 1898, inclusive: 

oFor tables of complete analyses of Indiana coals see pp. 105 and 106 of the 21st (l896) 
Annual Report of this Department; also Pp. 1569 and 1570 of the 23d (1898) Report. 



17 THE NATURAL RESOURCES OF INDIANA. 


VALUE OF NATURAL GAS PRODUCED IN INDIANA FROM 1886 TO 1898. 


Year. Value. Year. Value. 

------------------~--------II-----·------------_T-------

1886 : ........................... .. S3OO,ooo 1893..... .... .... .... .... .... $5,718,000, 

1887 ............................ .. 600,000 1894. .. . ... .. .. .. .. .. .. .. .. • . .... 5,437,000 

1888 ............................. . 1,320,000 1896.. ... .. .. .. .. . .. . .. .. .. 5,203,200 

1889 ............................ . 2,075,702 1896 ...................... , .• 

1890 ........ '.................... .. 2,302,5O(l 1897 .......................... .. 

1891 ................. :.......... .. 

1892 ............................ .. 

3.942,500 

4.716,000 

1898 ..... .... .... .... .... .... 5.000,969
1

Total ........................ $46,728,714 

COAL. 

During the year 1899 there was a great increase Qf activity in the 
eQal regiQns o.f Indiana. The o.utput frQm the mines was far greater 
than in .any previQus year. Many hundreds Qf acres Qf the best cQal 
depo.sits changed hands, having been secured by parties having large 
capital to. invest. Much o.f this land will be held fo.r future develo.P
ment, but in a number o.f places extensive mines are being established, 
and the co.al o.utput bids fair to. bedo.ubled within the next three years. 

This increased activity in the co.al industry was due to. several 
reasons. Ohief amo.ng these was the great wave Qf pr(}Sperity which 
.our cQuntry, as a whQle, experienced, and which has caused such an 
activity in manufacturing interests as to. greatly enhance the demand 
fQr fuel. A. secQnd reaso.n was the gro.wing o.f the belief, no.w general, 
that the life Qf natural gas in Indiana, fQr both manufacturing and 
hQusehold purpo.ses, is a very shQrt Qne, and that when such fuel fails 
the value Qf the CQal lands will increase to. a grBat extent. A. third 
rea..'lOn was that, fo.r the first time in recent years, accurate data rela
tive to. and maps sho.wing the exact locatiQn of all co.al deposits in the 
State became available Qn the is.sui,ng o.f the Twenty-third Repo.rt of 
this Depaxtment. 

This volume, containing 1741 pages and seven large maps, is de
vo.ted whQlly to the co.al interests of the Stllite. It sho.WS that'the CQal 
depo.sits o.f Indiana cover about 7,500 squ:ue miles, of which between 
-6,000 and 7,000 'square miles are underlain by Co.al. They are co.n
fined exclusively to. the so.uthwestern part of the Sta.te, and lie west 
o.f a line passing thro.ugh WilliamsPo.rt, Greenca...<>tle, Paoli and a 
little to the east of Oannelton. There are between 20 and 30 ho.ri
,Zons at which coal occurs, of which five contain workable coal o.ver 
large areas, and no.t less than seven ,others co.ntain wo.rkable coal o.ver 

http:WilliamsPo.rt
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small areas. The workable coal runs from 3 feet to 10 feet in thick
ness. The upper beds or "bituminous" coals average between 4 and 5 
feet thick, while the lower or "block or semi-block" beds average 3 
feet 1 inch. The upper beds occur in large basins, often hundreds of r 

square miles in area, through which they often maintain great uni
formity of thickness and minor detail. The lower beds are character- 
istically in small basins, often of only a few acres, but some with an 
area of several square miles. '1'he coal in these basins is thick in the 
center and thins toward the eages. 

The Indiana coal field is part of the eastern edge of the Illinois 
coal field, so that all the coal and other rocky beds tend to dip or get 
deeper toward a point in southern Illinois. The result of this is that 
along the eastern edge of the Indiana field only the lowest coal bed is 
found. Going westward this descends at the rate of. about 24 feet to 
the mile, and gradually the other beds set in, until, along the Wabash 
River, the lowest bed may be '100 or 800 feet below the surface, and as 
high as 16 other beds have been found above it in a single drill
ing, the total thickness of the coals in this case being over 32 feet. As, 
a rule not more than one or two workable beds will be found at any 
locality, and at many points, constituting together perhaps one-fourth 
of the field, none of the underlying beds are workable. In a few 
cases three or more beds are workable at a single point. 

The eastern edge of the field, including eastern Fountain and Parke, 
Putnam, Owen, eastern four-fifths of Greene, Martin, Dubois, Orange,. 
Crawford, Spencer and Perry, contains but limited quantities of work
able coal. Most of this area is hilly. The lower, pockety coals are 
nearing outcrop, 8() that most of the mines are small and worked by 
drifting. These coals tend to be block or semi-block. 

West of this belt is another from 10 to 20 miles broad where tne 
coals are still shallow, the mines seldom reaching a. depth of 100 feet. 
The coals are block or semi-block, and, though in pockets, are largely 
workable. This belt is fiat or rolling. It crosses western Fountain, 
central Parke and Clay, western Greene, central Daviess, eastern Pike 
and Warrick counties. 

Still west of this is a third belt 10 to 20 miles wide, where the 
upper coals are near outcrop and extensively mined. The coals in 
belt two are here deeper, and, as a rule, not workable. Most of the 
mines of the State are in this and the preceding belt. This third belt 
covers Vermillion, southwestern Parke, Vigo and western Clay, east
ern Sullivan and Knox, western Daviess, Pike and Warrick counties. 

Gibson, Vanderburgh and Posey and western Sullivan and Knox 
counties comprise a fourth belt or area, where the upper coals a.r& 
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generally workable but deep; the mines, as a rule, being 250 feet or 
more in depth. The lower coals are here usually thin. On account of 
the surface rocks in this area. showing little or no coal, the impression 
is general that there is but little coal in this belt. The data at hand 
lead to the conclusion, however, that not only is this view erroneous, 
but that this area will some day prove the richest part of the Indiana 
field. ' 

The most active mining regions at present are in Olay and Vigo, 
southern Parke and Vermillion, and ~astern Sullivan and western 
Greene counties. The quantity of coal in Ola.y and Greene is not 
great, but will yet last for many years. Parke and Vermillion counties 
have somewhat larger quantities. The coal of Vigo and Sullivan 
counties, though long and extensively mined, has hardly as yet, been 
touched. This is still more true of Knox, Gibson and Vanderburgh 
counties. Pike county has a bed of nnusual thickness outcropping or 
very near the surface, but as yet hardly touched. The same bed is 
present in Warrick Oounty, though not covering as large an area. 
Daviess Oounty still has much workable coal but in thin beds.Lim
ited areas of unmined block coal exist in southeastern Parke and 
western Olay counties and near Patricksburg, Owen County. 

This block coal is the most valuable coal in the State. It is as pure 
as splint coal, is almost free from sulphur or phosphorus, and haa the 
softness and combustibility of wood. In burning, it swells so little 
that its expansion is scarcely perceptible, does not change form, and 
never cakes or runs togetber; hence, it is a most valuable fuel for' the 
blast furnace and the cupola of the iron founder. 

For steam and household purposes it bas an unrivaled reputation. 
It burns under boilers with a uniform blaze that spreads evenly 
over the exposed surface, thus securing a more uniform expansion of 
the boiler plates. Its lack of snlphur also causes it to have but little 
detrimental effect upon *e boiler, grates or fireboxes. In household 
grates it burns with a bright, cheerful blaze, like hickory wood, mak
ing a very hot fire, which, for comfort and economy, can not be 
surpassed by any fuel except an abundant supply of natural gas. . 

All told, there is estimated to be 40 billions of tons of coal in 
Indiana, of which one-fifth, or 8 billions, are estimated to be workable 
under present conditions. It is estimated that 100 million tons, 
1-400 of the total amount, or 1-80 of the workable amount, have been 
mined out. Assuming that the paat rate of increase of production be 
maintained, it is estimated that the field will last not less than 300 
years. . 

The use of coke for domestic fuel is largely on the increase in south

Il%-Geol. 
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em Indiana and Illinois. It is gradually taking the place of anthra
cite coal, as the price of tbe latter anvances year by year. 

(Joke From Coke weighs but about 40 pounds per bushel, so that the 
Indiana bulk of a ton is twice as great as that of anthracite, 

Coal. ,whereas the heating power per bushel is two-thirds as 
great. Coke is, at present, made in Indiana only at 

Ayrshire, Pike County, where David Ingle has 24 ovens in ()peration. 
These are the old-fashioned "bee-hive" ovens; in which all the gases, 
ammonia and other by-products set free from ,the coal during the 
process of coking are allowed to escape. It is estimated that each ton 
of Indiana coal con~im 25 pounds of sulphate of ammonia and 60 to 
70 ponnds of tar, bei'iJes one-third or more of its weight in volatile 
combustible matter. In the "bee-hive" oven these are wholly lost. In 
weight the amount of coke realized is about 49 per cent. that of the 
coal used. In other words it takes two tons of coal to produce one ton 
of coke. The latter, however~ is of excellent quality and the demand 
for it is constantly increasing. It brings about $2)0 per ton at the 
-ovens, and retails for domestic use at St. Louis and elsewhere at $5.00. 
The freight rate to St. Louis is '{ 5 to 80 cents per ton. 

The coals from veins V, VI and VII (1898 Report), are well suited 
for coking, and much of the pea and slack coal hitherto wasted or sold 
for a low price .could, when washed, he used t() advantage for coke 
making. Especially would this be true if improved ovens, utilizing or 
saving all by-products, were erected. 

The report of the State Mine Inspector; Mr. James Epperson .• shows 
that 5,865,123 tons of coal were mined in Indiana in 

Report of 1899. This was an increase of 688,079 tons over the 
the Mine output of..1898, which was the largest in the history of 

Inspector. the State. 
This increase was due to the absence of the usual 

strikes on the part of the miners in the lea¢ling coal districts in the 
State, and to a largely increased demand for Indiana coal during the 
last three months of the year. This demand was in part brought about 
by' the shortness of the supply of natural gas and a consequent storage 
of coal for winter use. 'l'here is no doubt but that the demand for 
Indiana coal will gradually increase as the supply of gas grows less, 
and the chances are that the output will reach 10,000,000 tons per 
annum before the year 1910. 

According to the report of Mr. Epperson, the following is the 
relative rank of the fifteen coal producing connties for the year 1898, 
together with the output of each, the total nUI\lber of miners employed 
in mines working ten or more men, and the amount of wages paid: 
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Ton •• Number of 
Men. 

Amount of 
Wages Paid. 

1 Clay ................................ 1,104,254 2,065 S947,424 M 

2 Vigo ................................ 1,041,491 1,019 581,79'257 

3 Sullivan ............................ 790,609 742 398,926 00 . 

4 Parke ••••••• * ••••••••••.••••••••••••••. 784,438 982 614,163 69 

5 Vermillion ......................... 659,842 641 368.81829 

6 Greene ............................. 659,161 824 367,500 52 

7 Pike ................................ .. 173,905 437 105,83169 

8 DRyict;s * ••• ~ •••• , ••••••••••••••••• , ••• 167,200 423 110,67421 

9 Vanderbllrgh ........................ 152,833 200 118.028 00 

10 W .. rriek ....................... , .... ' 99,572 138 44,9762l} 

11 Gibson ............................. 71,634 120 41,851 23 

12 Fount.. in ............................... 55,102 66 39,603 00 

13 Knox ................................... 47,881 119 32,76205 

14 Perry, ........... : ...................... 25,139 42 21,217 26 

15 ~fartin ................................. , 6,798 12 4,4~ 85 

Tot .. l ............................... 5,839,863 7,739 83.soo,972 39 

But few of the mines operating less than ten men made a report to 
the State Inspector, as they are not required bylaw to do so. The ton
nage given by those which reported was only 25,260, bringing the full 
amount reported up to 5,865,123 tons. This was probably 100,000 
tons less than the actual output of coal for the year. 

It is my opinion that the law should be so changed as to require the 
examination, at least once a year, of every mine operating in the State, 
regardless of the number of men employed. A monthly report of the 
output of each of these smaller mines should also be made, so that 
exact statistics relative to the coal industry would be available. Many 
mines employ from six to eight men, and the aggregate amounts to a 
large number. The life of anyone of these men is as valuable as that 
of a m~n working in the larger mines, yet under the present law they 
receive no protection whatever. The air where they work is often 
extremely foul, man~shafts are more often lacking than present, and 
too little attention is given to the condition of the roof. Some of 
these abuses could at least be ameliorated by the occasional visits of 
an inspector invested with power to better the conditions where 
possible. 

Owing largely to the efficiency of the supervision of the Mine In
spector and his deputy, the number of fatal accidents during 1899 was 
but 15, or less than any year since 1891. 



22 REPORT OF STATE GEOLOGIST. 

RESOURCES OTHER THAN FUELS. 

LIMESTONES. 

For its output of ornamental and building limestone, Indiana is the 
most important State in the Union. 'l'he Indiana oolitic stone has long 
.been known among architects for its strength and durability. Within 
the past decade the demand for it has been rapidly increasing, and it 

is now in use in 27 states, one territory and one foreign 
Th81ndi- country. Four State capitol buildings, those of Indiana, 

ana Oolitic illinois, Georgia and New Jersey, have been constructed 
Stone. wholly or partly from it, as have also 27. court houses 

in Indiana, and numerous custom houses, postoffices, 
hotels and other public buildings throughout the United States. The 
Soldiers' Monument at Indianapolis, with its magnificent carved 
groups of statuary, is composed wholly of it. In New York and ~er 
eastern cities it has also been used in the construction of the private 
residences of many of the richer citizens. Its wide reputation is due 
to its general usefulness in masonry, ornamentation and monumenUl; 
its abundance; the ease with which it can be quarried and dressed, and 
its pleasing color and durability. 

This stone is found in a strip of territory from two to fourteen 
miles in width which extends from Greencastle, Putnam County, to 
the Ohio River. It occurs in a stratum varying from. a few feet to 
nearly 100 feet in thickness. This stratum is ma.ssive, often without 
an interruption from top to bottom, and the size of the blocks which 
may be quan1ed is limited only by the capacity of the quarry ma
chinery and transportation facilities. 

The principal quarries of this stone are located near Romona, Owen 
County; Stinesville, Ellettsville, Bloomington and Sanders, Monroe 
County; Oolitic, Dark Hollow and Bedford, Lawrence County; Salem, 
Washington County, and Corydon, Harrison County. 

Few building stones are· more accessible than the Indiana oolitic 
limestone. Occurring as it does in an almost horizontal position, it 
outcrops over a comparatively large area, with either no covering at 
all or one so light that it can profitably be removed. The map of the 
area prepared for the Twenty-first Report of this Department, shows 
the total length of the outcrop in Owen, Monroe and Lawrence coun
ties to be not less than 1,600 miles. The Monon Railway traverses the 
area from north to south over all the productive part, and there are 
also three east-west railroads and a short line known as the Belt, which 
serves to connect many quarries around Bedford with the other roads. 
There are also short branch roads, making switch connections with 
one or more of these roads, running into each of the quarries. 
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The oolitic stone is a granular limestone, or calcareous sand rock in 
which both grains and cementing principle are carbonate of lime. In 
the common :;andstones of the State the grains are hard and nearly 
angular. In the oolitic stone they are always soft and either round or 
rounded, and the cement is harder than the grains. In color the stone 
is either buff or blue. Its specific gravity is about 2.47, and its weight 
about 152 pounds per cubic foot. In chemical composition it is nearly 
pure carbonate of lime, the average of eight analyses of specimens 
from the. eight leading quarries showing the following percentage 
composition: Oalcium carbonate, 97.62; magnesium carbonate, .61; 
iron oxide and alumina, .36; insoluble residue, .91. The crushing 
strength of 50 specimens ranged between 4,500 and 13.200, with an 
average of 71000 pounds per square inch. 

The fire resisting properties of the oolitic stone a.re also very great~ 
as a series of experiments on one-inch cubes by this Department has 
proven. Heated to 1,0000 F. and plunged into cold water, the cubes· 
were not affected. Heated to 1,2000 P. and plunged into "old water, 
the cube crumbled slightly along the lower edges. Heate<t to 1,5000 

F. and cooled in air, the cubes retained their forms intact but were 
calcined in amarked degree.. This shows that the stone will '.vithstand 
the effects of fire to the point of calcination. 

On account of its softness when first quarried, the oolitic stone can 
be readily sawed or carved into any form desired. The saws in use at 
the various mills are almost entirely the common gang saw with long 
iron blades made to swing to and fro across the stone, sand and water 
being fed under each saw automatically. 

The larger part of the stone shipped is used for fine dimension stone 
for buildings, boHl for face work aud trimming. It is also largely 
used for monnmental purposes, either as bases for monuments or for 
the shafts, or both. Large quantities are used for pavements, curb
ing, sewer piers, abutments, etc. It makes a strong and durable pave
ment, and does not wear slippery. Its use fo.r curbing for cement 
walks is increasing year by year in many of the larger towns of Indi
ana and adjoining states. Large quantities of the spalls and waste 
pieces from the quarries are also annually used for railway ballast, 
or are crushed into macadam fOf country roads. 

It is by far the most valuable stone in Indiana, and many good de
posits are as yet undevel~pe(l lfor a detailed account and maps of the 
area containing the oolitic stone, and also full data relative to its 
production for the market, the reader is referred to the paper by 
Messrs. Hopkins and Siebenthal in the Twenty-first (1896) Annual 
Report of this Department. 

3-Geol. 
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In the vicinity of Osgood, Ripley County; Westport, New Point and 
St. Paul, Decatur County, and Laurel, Franklin County, are extensive 

beds of Niagara limestone, which for many years have 
Niagara been extensively quarried. This is known as the Laurel 

Limestone. limestone, since the stone is typically exposed and has 
been longer worked near the town of that name. 

This stone can be quarried more easily and at less expense than any 
other stone of a similar nature in the State; the natural seams and 
even bedding doing away largely with the necessity for drilling and 
blasting. The stone occurs in natural slabs of a uniform thickness
two to twenty inches-and with the upper and lower surfaces very 
even, so that for many purposes tool dressing after quarrying is not 
necessary. It is of a handsome color, very hard and durable, and is 
used extensively for flagging and curbing, and to a less extent for 
window sills, window caps, range stone, ashlar, doorsteps, foundations, 
street crossings, glltter stone, pier footings, bridge abutments, etc. 
For many ')f these uses it is better suited and can be furnished more 
cheaply than either the Indiana oolitic limestone or the Berea 
(Ohio) slllldstone, the two materials with which it comes in closest 
competition. 

The railway facilities, especially about Laurel, have been recently 
improved, switches having been laid to some (\f the best deposits. 
This stone can therefore be put on the market for a lower price, and 
yet with a greater profit than in the past, when it was hauled to the 
cars on wagons. Its superior quality will doubtless soon lead to its 
more extensive adoption for those purposes, above enumerated, for 
which it is so well adapted. 

A somewhat similar stone, well fitted for curbing, flagging and 
paving, and occurring, as does the Laurel limestone, in layers of vari
able thickness, has been quarried in the immediate vicinity of Wa
bash, Wabash County. The deposits are large, easily and cheaply 
quarried, and worthy of much more extensive development. 

Limestones for macadam, concrete and other purposes for roads and 
streets occur in many localities in central and southern Indiana. 

One of the most extensively worked deposits is at the 
Macadam Kenneth quarries, three miles west of Logansport on 

Stone. the State Line Division of the Pennsylvania Railway. 
Thousands of tons of crushed 'stone are shipped from 

there to Chicago for street purposes. The Illinois Steel Company 
. draws on this quarry for much of the limestone used for fluxes in their 

enormous steel plant. 
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Two crushing plants have been recently established at Monon, 
White County, and are doing a large business in making macadam of 
the Lower Helderberg stone outcropping in abundance at that point. 

At Kokomo, J. B. Carter & Son crush and ship en()rmous quanti
ties of hard, bluish limestone, which has proven very durable and 
excellently suited for concrete work. An analysis of an average sam
ple of their output shows it to be composed of calcium carbonate, 
89.32 per cent.; magnesium carbonate, 5.27 per cent.; silica, 3.37 per 
cent.; iron oxide, etc., 1.63 per cent. 

Other large plants for crushing macadam material are in operation 
at Greencastle, Putnam County; Romona, Owen County; Mitchell, 
Lawrence County, and Milltown and }Iarengo, Crawford County. 

The use of crushed stone for macadam and concrete work is con
stantly growing, and the business of preparing the stone for such uses 
will, in the near future, become a most important industry in many 
localities of the State. 'l'he Niagara, Lower Helderberg, Qolitic and 
Mitchell limestones are in general well suited for macadam, and there 
are many localities where these stones outcrop in quantity close to a 
railway, which offer excellent sites for the investment of capital. 

In the vicinity of Huntington, Huntington County; Delphi, Carroll 
County, and Logansport, Cass County, deposits of Niagara limestone 

are found which are especially suited for the production 
Stone of lime for building purposes. At Huntington and 

JOT Lime. Delphi the manufacture of lime is carried on on an ex
tensive scale, the value of the yearly output at the two 

points approximating $250,000. The product is noted through the 
eastern United States for the excellence of its quality, and is much 
sought after by builders and contractors. 

The oolitic limestone of southern Indiana has not proved itself 
fitted for the production of lime, but a formation immediately over
lying the oolitic has been extensively used, and large kilns are' now 
producing from it a good quality of lime at Mitchell, Lawrence 
County, and Romona, Owen County. 

The following table shows the production ()f limestone in Indiana 
in 1898, and the uses to which it was put: 

Building purposes .............................. . $1,083,571 

Paving and road making........................ . 253,731 

Riprap ......................................... . 16,046 

Made into Hme••................................. 195,040 

Flux ........................................... . 138,184 


Total .........•....................•.....•.• . $1,686,572 
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SANDSTONES. 

Sandstones of excellent quality and in commercial quantities occur 
at a number of localities in western and southwestern Indiana. These 
sandstones are classed under two heads. First, the Mansfield 'SaM

stone, occupying a strip from two to ten miles or more 
The in width, extending from the north part of Warren 

Mamfield County 175 miles in an east of south direction to and 
Sandstone. beyond the Ohio River. While the Mansfield sandstone 

is soft, friable and easily worked, it hardens by exposure 
and becomes in time one of the most durable rocks in the State. 

In this sandstone the mass of the rock is made up of white or color
leSs quartz grains embedded in a matrix or cementing substance con
sisting almost wholly of iron oxide. . When the percentage of this iron 
oxide is high the stone is a handsome dark brown in color and is espe
cially suited for busim\Ss blocks, and for the lintels and cornices of 
buildings whose fronts are constructed of pressed brick. The· rain 
never discolors small portions of such stone, and the brick walls are 
therefore permanently free from those unsightly, mouldy-looking 
streaks which soon appear where limestone is used for finishings. 

This brown variety of the Mansfield sandstone has been quarried at 
Hillsboro, Fountain County; near Green Hill, Warren County; Mans
field, Judson and Portland Mills, Parke County, and St. Anthony, 
Dubois County. Good brown stone in suitable position for quarrying, 
but not yet developed, occurs near Bloomfield, Greene County, and on 
Rocky Fork and Sugar Mill creeks in Parke County. Smaller out
crops of less importance occur elsewhere. 

Specimens of this brown stone from six of the leading deposits in 
the State have been analyzed by this Department, and their average 
(Jomposition was found to be as follows: 

Percent. 
Insoluble residue-silica ...... ; ................•...•... 90.39 

Alumina ......... .' ...........•.•.. '" .. .... .. ...... ... .49 

Iron oxide .............................•.............. 7.41 

Lime .........................................•..... :. .08 

CarbonIc acid· . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .09 


When the percentage of iron oxide in the cementing material is 
low and the iron is in the hydrous form, the color of the sandstone is 
gray or buff, Such stones are more common than the brown variety, 
and are well fitted for bridges, foundations, retaining walls, or, when 
of the best quality, for fronts of business blocks. These buff and gray 
varieties of the Mansfield sandstone have been quarried at and near 
Williamsport, Warren County; Attica, Rob Roy, Stone Bluff, Hills
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boro, Wallace, and elsewhere in Fountain County; Guion, Judson, and 
several different localities along Raccoon and Sugar creeks in Parke 
County, and at numerous small quarries throughout the area further 
south. 

In the upper coal measures, overlying or at a horizon above that of 
the Mansfield sandstone, are several beds of sandstone which are 

extensively quarried in the coal bearing counties of the 
O>al State. In composition these coal measure sandstones are 

Measure finer grained than the Mansfield sandstone, and the 
Sarulatones. cementing matrix is more complex, being composed of 

a mixture of clay, silica,. decaying feldspar and iron 
oxide. These stones are buff, blue or gray in color, and have proven 
durable wherever used. The largest quarries are at Worthy, Vermillion 
County; Riverside, Fountain County,. and Cannelton, Perry County. 
The stone from Worthy has been used extensively in Chicago for side
wall fronts and trimmings, and with it public buildings in several 
towns of Illinois have also been built. 

The stone at Riverside is very fine grained. It takes a smooth finish 
and is light blue or drab in color, and well adapted for delicate carv
ing and ornamentation. It has a crushing strength of 6,000 pounds 
per square inch, and a chemical analysis shows the percentage of its 
composition to be: Silica, 93.16; alumina, 1.60; iron oxide, 2.69. It 
has been largely used at Lafayette and neighboring towns. A some
what similar stone of the subcarboniferous formation, which has been 
used for bridges, foundations, etc., has been quarried near Attica, 
Fountain County; Raccoon and Bainbridge, Putnam County, and 
other points in the State. 

The oldest and largeet sandstone quarries in the State are those 
near Cannelton, Perry County. The stone varies in color from a lemon 
yellow to a light or dark gray. Its percentage composition is as fol

. lows: Silica, 96.18; iron oxide, 1.56; alumina, .54; lime, ~15. It has 
proven very durable but its color is not an attractive one for fine buil'd
ings, owing to the iron oxide weathering to a rusty yellow tint. It has 
been extensively used for building purposes at Cannelton; in the locks 
on the canals at Louisville, Ky., and on the Green River, Kentucky; 
and for wharves, retaining walls, etc., at many places along the Ohio 
River. 

Other deposits of sandstone which have been quarried on a small 
scale, occur near Rockport, West Baden, Paoli, Brazil, Coxville and 
Covington. Some of these, as well as many hitherto undeveloped de
posits are sufficient in quantity, and in quality suitable to merit the 
careful attention of capitalists in search of good investments. 
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The following table gives the value of the sandstone output in In
diana for the years 1890 to 1898 inclusive: 

1890..................$43,988 1895 ..................$60,000 

1891 ....•............. 90,000 1896............•..... 32,847 

1892.................. 80,000 1897 .................. 35,561 

1898 ......•.•......... 20,000 1898 .................. 45,342 

1894 .................. 22,120 


CLAYS. 

The clays of Indiana rank in value next to coal and building stone, 
among the natural resources of the State. It is only within the past 
five yeal's, however, that capitalists have come to realize to some ex
tent the vast possibilities which the clays and shales of western Indi
ana present for manufacturing purposes. Even yet but few of the 
main deposits are being worked, and there is room for twenty times 
as many factories as are now in operation. During the past two years 
all factories have had many more orders than they could fill, and, on 
account of the rapid advance in the price of lumber, the future of the 
clay industry is a most promising one. 

At the present time Brazil, Terre Haute, Clinton, Veedersburg, 
Montezuma, Cayuga, Hobart and Porter are the principal seats of clay 
industries in the central west and northwestern parts, while important 
factories are located at New Albany, Huntingburg and Evansville in 
the southwest. In the eastern half of the State there are few, if any, 
clays suitable for other purposes than ordinary brick and drain tile. 

The purest clay in Indiana is the kaolin of Lawrence and Martin 
counties. 'The best grades of it are pure white, ~nd show a chemical 

analysis of 98.61 per cent. silicate of alumin!l., and but
Kaolin of 
Lawrence 1.47 per cent. of fluxes. The poorest grades are yel~ 

and Martin lowish brown in color, but even they contain no more 
Gountie8. than 3 per cent. of iron oxide and but 5 or 6 per cent. 

of all impurities combined. 
The great drawback to this koalin is its lack of plasticity. Other

wise it would be in every way suitable for the best grades of porcelain 
ware. It is, however, suitable in the highest degree for the manu
facture of alum salts for the sizing of the finer grades of wall and 
letter paper. Its refractory properties are also very great, and for 
that reason, if mixed with a small percentage of the under-clays of the 
nearby coal measures to render it more plastic, it can be used for mak
ing the finer grades of refractory wares, such as retorts, glass pots, 
glass tanks, etc. Recent experiments have proven it also suitable for 
making a filler for furniture and buggies; for cosmetics and for ultra
marine. 
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At the largest known deposit, four miles north of Huron, Lawrence 
County, thousands of tons of this purest of clays can be seen, compris
ing astratum 5 to 11 feet in thickness; yet, since 1891 not Ii 
pound has been put to use. A great mineral resource of untold value 
-there it lies, unworked, unutilized, awaiting only the coming of 
energy and capital to make it up into many kinds of produc~ which 
are now brought into our State from other lands. 

Next to the kaolin in purity is the fire-clay of Vermillion county, 
found just west of Montezuma and north of Hillsdale, in the hills 

bordering the Wabash River. It is a high grade, whitish 
Fire-Clay of silicious under-clay, showing 98.24 per cent. of clay'

VermiUion base and sand, and but 1.79 per cent. f}f fluxes. It is 
County.. found in a stratum five to seven feet in thickness which 

underlies an area a mile wide and extends from Hills
dale almost to Newport. Coal of good quality both overlies and under
lies the fire-clay, the latter outcropping on the sides of the ravines. 

Fire-brick made from this clay have been used for years in the iron 
and steel furnaces at Birmingham, Alabama, and Atlanta, Georgia, 
and the Illinois Steel Company, at South Chicago, has recently begun 
the use of the unburned clay as a lining for their furnaces. Recent 
shipments in quantity have also been made to Milwaukee, New Or
leans; Dayton, Ohio, and Old Mexico. The brick sell for $12.00 per 
thousand, and the ground clay for $1.50 per ton on board the cars at 
Hillsdale. 

But two factories, working on a small scale, are at present engaged 
in making fire-brick and marketing this clay. 'raking into considera
tion its quality and the facilities of fuel and transportation, there is 
room for an investment of large capital in its development, with the 
assurance of a handsome profit in the future. 

"Gannister," or gannister rock, a peculiar mixture of fire-clay and 
sandstone, occurs in quantity on the farm of Geo. Galloway (Sec. 4, 

T. 20 N., R. 8 W.), near Fountain, Fountain County, 
Ganniate'i'. Indiana. Samples of this deposit were tested by the 

Union Steel Company, of Alexandria, and found to be 
in every way suitable for the lining of Bessemer and other steel 
converters. 

Potter's clays of good quality are found in a number of localities 
in the coal bearing counties; notably near Huntingburg, Dubois 

County; Cannelton, Perry County; Loogootee and 
Potter's Shoals, Martin County; Clay City, Poland, and B:nizil, 
Clays. Clay County; Coal Bluff, Vigo County, and Annapolis, 

Parke County. All of the deposits have been tested in a 
small way in mannfacturing pottery for the local markets, and all have 
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given excellent satisfaction. IJ.'he best known deposits and the ones 
heretofore most extensively worked are those at Huntingburg and 
Cannelton. The clays from these two points show the presence of 
95.16 per cent. of clay base and sand, and 5.20 per cent. of fluxes. 
The average analyses of the clays used in the great potteries at Akron 
and Zanesville, Ohio, give 94.65 per cent. of clay base and sand, and 
4.54 per cent. of fluxes. The potter's clays of Indiana are thus shown 
to be as good as those of Ohio, and the fuel supply and transportation 
facilities are, in many localities, better. A good slip clay for glazing 
pottery occurs in abundance along Rocky Run, four and one-half miles 
west of Rockville, Parke County. 

Millions o~ tons of shales and underclays, well fitted for making 
the best grades of paving brick, sewer pipe and other vitrified prod
ucts, exist in the coal bearing counties of Indiana. These clays lie in 

the closest proximity to the fuel necessary to burn them; 
Shales and the shales immediately overlying, and the under-clays, 

Under-Olays as their name denotes, underlying the veins of coal. No
for Vitrified more durable material for the making of pavements can 

Products. 
be used than vitrified brick, provided sufficient care be 

taken in the structure of the foundation upon which the brick are 
placed. Such a pavement comes nearer than any other to a typically 
perfect pavement; i. e., one which is reasonable .in first cost; low in 
cost of maintenance, and easy of repair; durable under heavy traffic 
with reasonable freedom from noise and dust; free from decay, water
proof and non-absorptive; of low tractive resistance and furnishing a 
good foothold for horses. 

The city of Chicago has recently let the contract for 66 miles of 
vitrified brick pavements, and a number of miles of brick roadways 
were constructed in 1899 In the country near Monmouth, Illinois. 
The making of paving brick is an industry yet in its infancy in Indi
ana, for the time will come, and that before many years, when not 
only the streets of every town of two thousand inhabitants within our 
State will be paved with brick, but also many of our country roadways 
in those regions devoid of gravel and other road material. 

Numerous chemical analyses published in the Report of this De
partment for 1895, as well as the practical making of the products in 
many factories, have proven that the under-clays and shales of the 
coal regions can be made into the best of sewer pipe, roofing tile, terra 
cotta, hollow brick, stone pumps, conduits, pressed front brick, etc. 
Since 1891 thirteen large factories have been erected at Brazil, Terre 
Haute, Clinton, Veedersburg, Cayuga and Montezuma for utilizing 
these shales and under-clays. These factories have all been kept very 
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busy-even during the dull seasons of 1895 and 1896-the demand for 
their products being in many instances far greater than' the possible 
supply. They have proven that the shales and under-clays of the coal 
measures are in every way fitted for manufacturing each of' the prod
ncts above mentioned. These factories are but the forerunners of 
others yet to come; tor the raw material is there, the fuel necessary 
to burn it is there, railway facilities for bearing away the finished 
product are ,plentiful, and where these three necessary elements are 
present, capital is, in time, sure to come, to be invested and to make 
this section of the State a great clay industrial center. 

The best deposits of unworked shales and under-clays for making 
vitrified products lie just east of Mecca, Parke County, west of Monte
zuma, Parke County, west of Terre Haute, Vigo County, and near 
Riley, Vigo County. In these localities railways are already COOl

structed, coal is plentiful and the Taw material can not be . excelled in 
variety and qUality. Other large deposits of shale which are as good 
in qualit1 as those mentioned, but which at present lack railway facili
ties, are located on Coal Creek, one mile southeast of Veedersburg; on 
Brouillet's Creek, south of Clinton, VermiHion County; in section 6, 
Pierson rrownship, Vigo County, seven miles southeast of Terre 
Haute; near Patricksburg and Woodside, Owen County, and near 
Farnsworth, Sullivan County. A fine deposit of knobstone shale, 
whose analysis shows its fitness for vitrified products, lies alongside 
the B. & O. S. W. Railway six miles west of Seymour, Jackson County. 

In the northwestern part of the State, near Hobart, Lake County, 
Chesterton, Porter County, Michigan City and South Bend, are ex

tensive deposits of silty clay, which is peculiarly fitted 
Olays fm' for the making of terra cotta lumber. This lumber is 

Terra Cotta made by mixing one part of sawdust with three parts of 
Lurnher. clay, and then forming a hollow brick a foot square, and 

two, four or six inches in thickness. After burning, the 
ware is left very light and porous, but strong and wholly fire-proof. 
It can be sawed like a pine board, is penetrated easily by nails, and on 
it plaster can be spread without intervening laths, or to it wooden 
finishing can be readily united. It is coming into rapid demand for 
wall partitions in fire-proof buildings. Floor arching, wall furring, 
column and girder covering and under-roofing to which slate or roof
ing tile can be nailed, can also be made of this same porous material. 
One factory has been making these products at Hobart for ten years, 
and the average profits of the owner have been $20,000 per annum. 
He' claimed to have the only deposit of clay in the State suitable for 
making the material, but investigations and chemical analyses made 
by this Department proved the presence of a great abundance of simi



32 REPORT OF STATE GEOLOGIST. 

lar raw material, and capital invested at any of the points mentioned 
will realize a handsome profit in the making of porous fire-proof prod
ucts, which will be extensively used in the next ten years . 

. Olays suitable for burning ordinary building brick and drain tile 
occur in quantity in almost every county in Indiana. In the northern 

I: Or part of the State they are largely' of drift origin, and Viays JOT - k
d' B ' k some care has to be ta en to choose those free from 
t:~ r:e limestone pebbles. Within the past two years large 
a Tll atn factories have been erected near Martinsville, Monte-

e. zuma and Brazil, for making ordinary brick from shale. 
These factories have been successful from the start, and in 1899 could 
not supply the demand for their output. 

The following table shows the 
CLAY PRODUOTS OJ!' INDIANA FROM 1895 TO 1898, INCLUSIVE.~ 

I 
1895. 1896. 1897. I 

I 1898. 

i 

Brick: 
I 

Oommon-

Quantity ........................... 319,751,000 262,936,000 224,042,000 277,136,000 

Value .............................. Sl,488,370 81,207,247 $1,012,547 $1,369,596 

Average per M......... ............ 8465 84 59 $4 52 84 91 

Pressed-

Quantity ........................... 17,085,000 9,071,000 8,394,000 9,883,000 

Value ................. ............ 8161,336 899,954 $94,935 $101,935 

Average per M..................... S9 44 $11 01 $11 31 31031 

Vitrified ............... '" .......... 

Quantity .......................... 22,313,0:0 18,792,000 27,239,000 28,216,000 

Value ............................ $204,000 ~P5,670 $266,638 $264,796 

Average per M.................. Sll 14 Sll3S $978 39 3S 

Fancy or ornamental-value ... , $13,439 $36,050 (a) $9,4.37 

Fire brick-value ............... 812,510 $28,350 $24,245 $29,766 

Drain tile-value .................. $820,002 8475,919 $559,524 8622,198 

Sewer pipe-value ................ $42,000 11:5,839 8156,450 8134.980 

Ornamental terra cotta-value ..... (al (a) (a) 843.100 

Fireproofing-value ............. (a) $136,461 $121,835 $74,629 

Tile, not drain-value ................. $139,463 $175,390 &,l23,750 $247,900 

Pottery: 

Earthenware and stoneware-value. t111,900 $51,345 829,725 842.742 

Miscellaneous-value ...... ...... , ... $123,900 lI222,680 $280,343 

Total value :................. $3,117,520 $2.712,309 $3,211.512 

"From Twentieth Ann. Rep. U. S. Geol. Surv" 1898-99, Pt. vr, p,59. 
(a) Included in miscellaneous. 
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CEMENT RESOURCES. 

The cement industry in Indiana is a growing one, and promises 
much for the future. Two kinds of cement are manufactured in the 

State. Hydraulic rock cement is made in large quanti
Hydraulic ties in Clark County, and just across the river at Louis

Cement ville, there having been 2,040,000 barrels, valued at 
Rock. $816,000, produced in this district in 1898. With the 

exception of New York, this was more than double the 
amount produced in any other State, and was one-fourth the entire 
amount produced in the United States. 

Large unworked deposits of hydraulic limestone, suitable for mak
ing this cement, occur in Scott and Jennings counties, and a similar 
deposit has been recently discovered noor Laurel, Franklin County. 

'l'he Portland cement industry promises even greater results than 
that of the hydraulic cement. Portland cement is made from car
bonate of lime and clay-about 78 per cent. of the former and 22 of 
the latter-intimately ground and mixed and then burned into a 
clinker and reground. The burning is mostly done in rotary steel 
kilns. A plant with an output of 500 barrels daily, complete with 
machinery up to date, will cost, approximately, $150,000. 

No mineral industry in the United States has grown more rapidly 
during the last eight years than that of the manufacture of Portland 
cement. In 1891, 454,813 barrels were made in this country, while 
2,988,313 were imported. In 1898 the home production had risen to 
3,692,284 barrels, valued at $5,970,773, while the imports were 2,013,
818 barrels, showing a total consumption of 5,706,102 barrels. But 
2,500 barrels were made in Indiana in 1898, there being but one small 
factory, located at South Bend, in operation in the State. 

The carbonate of lime used in the production of Portland cement is 
either marl or limestone. Of the production in the United States 
in 1898, 3,112,000 barrels were made from limestone, and 580,000 
barrels from marl. 

Marl of excellent quality is found in abundance in 
.!iarls for the northern third of Indiana. It occurs in the vicinity 
Portland of lakes, either present or extinct, and is probably due, 
Cement. in large part, to deposits from calcareous springs, the 

waters of which contain much lime in solution. 
A rapid reconnoissance of the marl bearing lakes and marshes of 

northern Indiana was made by this Department in the fall of 1899. 
The region in question contains several hundred lakes with areas of 
from severai square miles each down to a few acres. With hardly 
an exception these lakes contain deposits of marl. In most cases these 
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deposits are too small to be w()rkable except on a very small scale. 
A deposit of 40 acres, three feet thick, is sometimes considered work
able. On the large scale on which most of the cement factories are 
being built at present a deposit, to be considered workable, should be 
equivalent to 200 acres of marl, 10 feet in thickness. Such a deposit, 
of proper chemical composition, and not too far from a railroad, may 
be considered a first·class deposit, warranting the erection of a plant 
with a capacity of 1,000 or more barrels a day. Such deposits were 
noted at the following places: 

Fish Lake in Laporte County, close to the Grand Trunk and Wabash 
railroads. 

Chain and Bass lakes, west of South Bend, St. Joseph County, close 
to the Lake Shore and Vandalia railroads. The quality of marl here 
appeared to be below the average. 

Lake Maxinkuckee, close to Vandalia Railroad. Deposit in lake, and 
principally in 10 feet or over .of water. The marl is over 22 feet in 
thickness in places. 

Simonton, Mud and Cooley lakes, northeast of Elkhart, Elkhart 
County. Four miles from Lake Shore Railroad. 

Syracuse Lake, at Syracuse, Kosciusko County, on B. & O. Railroad. 
Marl in places over 36 feet in thickness. 

Turkey or Wawasee Lake, on B. &0. Railroad. Contains, probably, 
the largest deposit in the State. 

Milford and Dewart lakes, southeast of Milford, Kosciusko County. 
Near Big Four Railway. 

Tippecanoe Lake, Kosciusko County, four miles from Big Four Rail
way. This lake contains considerable good marl, but the locati()n is 
not so desirable on account of the deposit being strung along a long 
shore line. 

Grass Lake, southeast of Lagrange, Lagrange County. A dry deposit, 
200 acres, over 30 feet deep. 

Whitmer, Atwood, Long, Third and Dallas lakes, northwest of W 01
cottville, Lagrange County, close to Wabash Railway. These lakes 
ccontain a very fine deposit, but it is also along a long shore line: 

Turkey and Little Turkey lakes, Lagrange and Steuben counties, 
contain several hundred acres of marl over 10 feet, and reported up to 
45 feet, in thickness. 

Lake James, nort.hwest of Angola, Steuben County, and 2i miles 
from Ft. Wayne branch of Lake Shore Railroad, contains a large de
posit, which is also much strung out. 

At three of the above localities, namely, Syracuse Lake,l:[ilford and 
Dewart lakes, and the Turkey lakes of Lagrange and Steuben counties, 
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large cement factories are, at the present writing, in process of erec
tion, wliile options on a number of other deJl<lsits have been secured 
by parties who hope tq form companies for their development in the 
near future. At many other localities deposits not so close to railways 
or not so large as those mentioned were found. Full details of all de
posits of wo-rkable size, together with maps of the lakes, will appear in 
the next annual report. It is only necessary to say in this connectio-n 
that northern Indiana can, if called upo-n, furnish marl sufficient to 
supply material for making Portland cement for the entire United 
States for many years to come. ' 

On account of the absence of lakes, southern Indiana possesses no 
deposits of marl, hut that portion of the State contains beds of oolite 
and oolitic limestone, suitable in every particular for the manufacture 
of ,Portland cement. 

The oolitic stone of Lawrence, Monroe and Owen counties has 
been tested and found to make Portland cement of a superior quality. 

Briquettes, after 30 days, showed a tensile strength 
Oolitic Stone of more than 700 pounds. The oolitic stone contains 
for Portland from'93 to 98 per cent. Caa'bonate 6f lime, and is almost 

Cement. free from magnesia, the element most harmful in the 
manufacture of cement. Millio-ns of tons of spalls and 

refuse pieces of this stone, unfit for huilding purposes but in every way 
suited for cement manufacture, are thrown aside yearly from the lead
ing quarries. The stone, when first quarried, is soft, and much more 
easily ground than is generally supposed. Lying, as it does, adjacent 
to fuel, the shales and other clays of the coal bearing counties to the 
westward, there is no reason why this oolitic stone region should not 
become the center of the Portland cement industry in' Indiana. 

Large beds of oolite, which is whiter and much softer than oolitic 
limestone, occur at Milltown and Marengo, Crawford County, right 

by the side of the "Air Line" Railway. The bed at Mill
Oolite for town as eXJl<lsed, is 13 feet thick and 1,500 feet in 
Portland length, when it disappears in the bluffs of Blue River. 
Cement. An analysis showed the oolite to contain 99.18 per cent. 

carbonate of lime. It is, therefore, purer than oolitic 
limestone, and, being softer, the expense of the preparatory grinding 
will not be so great. Good clay can be secured at Huntingburg and 
other points to the westward on the "~'\ir Line" Railway. 
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TRIPOLI. 

Tripoli or infusorial earth occurs at a few localities in Indiana. A 
large deposit which was formerly somewhat extensively worked is 
found near Ferdinand, Dubois county, on the land of Joseph Brink
man. It is a fine-grained, highly siliceous product of excellent quality, 
but lack of capital and transportation facilities have put a .stop to its 
development. Another extensive deposit, darker in color and showing 
the presence of 83.71 per cent. of silica, 8.92 per cent. of alumina and 
1.54 per cent. of iron oxide, was found in September, 1899, on the 
farm of A. H. Harbaugh, near Freetown, Jackson County. 

Tripoli is used mainly as a polishing powder for brass and other 
metal work; also as an absorbent of nitroglycerine in the manufacture 
()f dynamite, and as a protective packing about steam boilers. Three 
thousand eight hundred and thirty-three short tons, valued at $22,835, 
were produced in the United States in 1898. 

"Drift marl," a very fine grained silty clay containing 40 per cent. 
or more of calcium carbonate, and valuable as a polishing powder, oc
curs in quantity on the farms of Marion W. McCann, near Rushville, 
and David B. Wilson, Carbon, Clay County; also near Gosport, Owen 
Oounty, and Boone Grove, Porter County. 

MINERAL PAINTS. 

Minerals suitable for making paints are found in quantity in several 
places in southern Indiana. 

In section 6, Pierson Township, Vigo Oounty, there is a large de
posit of very fine grained, grayish shale, known as the "Paint Mine." 
For a number of years this has been ground and shipped in barrels 
to be used as a body for paints. It serves the purpose admirably, and 
a lack of capital and transportation facilities alone have prevented the 
development of the industry on a larger scale. 

On the land of Chas. Grimes (Sec. 20, T. 9, R. 5), Jefferson Town
ship, Owen County, three miles east of the E. & I. Railway, is a large 
deposit of iron oxide suitable for a mineral paint. A similar deposit 
of finer texture occurs near Worthington, Greene County. 

One mile west of Dover Hill, Martin County, is a bed of ferruginous 
shale and clay, 15 feet and more thick, which furnishes umber, and 
red and yellow. sienna of excellent quality. When Dover Hill was the 
county seat of Martin County, this deposit was extensively worked, 
but on account of a lack of transportation facilities it has, for many 
years, remained untouched. 

Near Ferdinand, Dubois County, in the S. l' Sec. 34, 'r. 3, R 4, are 
extensve beds of red oxide of iron and clay which, about 1870, were 
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worked on a large scale. Paints of a dozen or more different colors 
were made which were highly esteemed for their beauty and durability. 
A lack of capital and shipping facilities, however, in time put a stop 
to the enterprise. Large deposits of ochre and other paint clays are 
found farther south in the same region. 

Deposits of a ferruginous clay suitable for umber also occur in 
quantity near Dillsboro, Dearborn County. 

WHETSTONE AND GRINDSTONE ROCKS. 

The fine-grained siliceous rocks in Orange and Martin counties have 
long been used for the manufacture of abrasive materials. In the 
annual report for 1895 issued by this Department was an extensive 
paper on the whetstone and grindstone industry of the State, prepared 
by Mr. E. M. Kindle. This was accompanied by an accurate geological 
map of the area mentioned. 'rhe principal quarries are near French 
Lick, Georgia, Orangeville and Paoli. 

Indiana ranks second among the states of the Union in the produc
tion of whetstones and grindstones, being excelled only by Arkansas. 

'The output of this State is not large, being in 1898 but 320,000 
pounds, valued at $15,000. The demand, however, is constantly in
creasing, and if better railway facilities were provided the industry 
would soon become a prominent one in the area which contains the 
raw material. 

MOLDING SAND. 

Molding sand for use in foundries occurs in a number of places in 
northern and central Indiana. The best known deposit is near Cen
terton, Morgan county. Other beds, extensively used in Chicago, are 
located near McCool, Porter County, and four miles southeast of Val
paraiso in the same county. Near Hobart, Lake County, is a fine de
posit 8t feet in thickness and covering a large area, which is, as yet, 
unworked. Other good deposits are found near Gosport; Owen County; 
Salem, Washington County, and Rockport, Spencer County. 

GLASS SAND. 

Sand suitable for glass making is found in quantity near Pendleton, 
Madison County; Montpelier, Blackford County, and Lapel, Hamilton 
County. These deposits are largely used by the glass factories in the 
gas belt. A large deposit, as yet but little developed, occurs near 
Wolcott, White COlmty.. 

On Sec. 15, T. 14 N., R. 8 W., one-half mile east of Coxville, Parke 
County, is also a large deposit which in the past few years has been 
shipped in quantity for use in window glass making at Muncie, Orestes 
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and other points. A switch from the T. H. & L. Railway is laid to the 
deposit, and a branch of the C. & E. I. runs within a half a mile. 
Three analyses of this Sand showed its average composition to be as 
follows: Silica, 98.77; iron oxide, .685; calcium carhonate, .426; mag
nesium carbonate, .113. At the point where produced, this sand is 40 
feet thick. The deposit extends for a mile or more along the bluffs of 
Raccoon Creek, and, in most places, is underlain with a four-foot vein 
of good coal. 

IRON ORES. 

Limonite, brmnl hematite, siderite and pyrites are the ores of iron 
()ccurring in Indiana. Limonite or bog iron ore is found in largest 
quantities in Greene, Martin, Monroe and Perry counties in the south, 
and in the swamps of Lake, Porter and St. Joseph counties in the 
northwest. In general it is too siliceous to compete with the richer 
hematites of the Lake Superior, Missouri, Tennessee and Georgia iron 
regions. As a proof of this, it is only necessary to state that of four
teen blast furnaceB which have been erected in the State in the past 
to use these bog and other iron ores, not one is in operation at the 
present. Most of them have long since gone to ruin, and of those still 
standing, the last one went out of blast in 1893. 

Three miles east of Bloomfield, Greene County, are large deposits of 
a mixture of limonite and brown hematite which are, perhaps, the 
richest ores of iron in the State. The veins are from five t.o eight feet 
in thickness and cover an area of more than 1,500 acres. An analysis 
of this ore, probably from picked samples, made by Dr. Robert Ilyons, 
of Indiana University, showed as follows: 

Per cent. 
ME'tallic iron .......................................... 55.09 

Phosphorus ........................................... .60 

Sillca (free) ........................................... 11.66. 


Samples sent to me by interested parties were submitted to Dr. 
Noyes, the chemist of this Department, 'rho found that they contained 
47.25 per cent. metallic iron. 

The old Richland furnace, which was located two miles southeast of 
Bloomfield, was u8ed in reducing these ores between the years 1841 
and 1858. About nine tons of pig iron were produced daily. The 
closing down of the old Wabash and Erie Canal left the furnace 30 
miles from the nearest transportation point, and so caused its final 
closing down. A semi-block coal of good quality is found in veins 2 
to 3l feet in thickness, in the immediate vicinity of this iron ore. The 
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Bloomfield branch of the Monon Railway is distant to the southward 
about two miles. 

Siderite Or carbonate of iron, often called kidney iron ore, is found 
associated with the overlying shales in most of the coal bearing coun
ties. In western Yigo and Vermillion counties it is especially common 
in the shales overlying coal VII. Large quantities were formerly used 
in the blast furnace at Terre Haute, and in the old Indiana Furnace 
on Brouillet's Creek, about eight miles to the northwest. 

Pyrites or iron sulphide, known also as "fools' gold," is the most 
widely distributed ore of iron in the State. Its constituents are iron, 
46.7 per cent.; sulphur, 53.3 per cent. It is probably to be found in 
greater or less quantities in every county. It occurs most abundantly 
associated with coal VI, or coal L-the thickest vein of bituminous 
coal mined in the state. Hundreds of thousands of tons of pyrites 
have been thrown out on the dumps of the mines of this vein of coal 
between Edwardsport, Knox County, and Coxville, Parke County. 
Within the past two years this pyrites has greatly increased in value 
on account of the rapid rise in the price of sulphur. The pyrites is 
used mainly in the manufacture of copperas, or iron sulphate, and sul
phuric acid; 100 tons of the pyrites being used in making 50 tons of 
the acid. 

As usually thrown on the dumps the pyrites is mixed too largely 
with coal and other impurities for use. A plant or separator for free
ing it from impurities can be erected for about $2,500, and the pyrites 
will then bring $2.25 or more per ton. In 1898, 143,201 tons of 
pyrites, valued at $391,541, were produced in the United States, while 
259,546 tons, valued at $747,419, were imported. 

Sulphuric acid is hy far the most important chemical compound 
known to man. Sodium nitrate and pyrites are the two ingredients 
used in its making. The nitrate for any factory in the United States 
has to be imported from South America. With the pyrites and fuel 
present in large quantity, western Indiana offers a most excellent site 
for a great sulphuric acid factory. 

OTHER :tfIINERALS AND ORES. 

With the exceptio'n of small quantities of drift gold, in the form of 
minute grains Hnd scales, which are found in the sands and gravel beds 
along the streams of Brown, Morgan and other counties near the 
southern limit of the drift area, no gold, silver or other precious metal 
occurs in the State. Much money has been foolishly spent and time 
wasted by people who have thought otherwise; and hardly a day 

4-Geol. 
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passes but specimens of rock supposed to contain gold or silver are 
brought or sent into this office. Most of these specimens contain either 
pyrites of iron, commonly called "fools' gold," or scales of mica which 
glisten when exposed to light. 

An occasional lump of lead ore or galena is sent in from some 
county in the State, but it, too, is of drift origin, as is also any piece 
of native copper found in Indiana. Zinc bIen de, or zinc sulphide, 
occurs in a few localities in the western and southwestern counties, but 
nowhere in commercial quantities. 



A GENERAL DISCUSSION OF THE· MIDDLE SILURIAN 

ROCKS OF THE CINCINNAn ANTICLINAL 


REGION, WITH THEIR SYNONYMY. 


BY AUG. F. FOERSTE. 

Along the Ohio River, in Indiana and Kentucky, between Madison 
and Westport, the top of the Lower Silurian consists of 30 to 50 feet 
of arenaceous limestones, forming massive layers, and weathering into 
steep cliffs over which plunge numerous falls. The hard stratum at 
the top of the cliffs consist of the Clinton or the immediately overlying 
Niagara rocks. The massive rock is often banded with light and dark 
brown and, occasionally, with purple tinges. It contains very few fos
sils, which usually elude discovery. They consist of Lower Silurian 
forms similar to those which occur in the strata below. This rock has 
been called by the writer the Madison bed, and was called the Cumber
land sandstone by Prof. N. S. Shaler, in Kentucky. Following the 
Madison bed northward, it is found to change into a complex of lime
stone, calcareous shales, and clays, in Ripley County, Indiana; and, 
into shaly clays, with some clayey limestone, in Franklin County. In 
the northern counties of the Lower Silurian area in Indiana and Ohio, 
shaly clay predominates. A few layers of solid limestone are found 
at various horizons, and these are at times quite fossiliferous. Along 
the eastern counties of the Lower Silurian area in Ohio, a large part 
of the shales are replaced by soft clays, whose prevailing color is light 
blue, but which are often mottled with light purple. 

Tracing the Madison bed southward into Kentucky it soon loses its 
color oo,nding, and presents a more even brown cdlor. Its layers are 
no longer as massive; the separate courses being often only a few 
inches thick. It is still the seat of waterfalls, but it disintegrates 
less rapidly, and forms less vertical banks, sO that the falls are not so 
high; on the contrary they are often rather low. It remains, however, 
a sandy limestone, varying locally towards shaly limestone. Even in 
the most southern exposures in Lincoln and Casey counties, Ken

(41) 
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tucky, it does not resemble a sandstone. Northeast of these counties 
it becomes a more shaly, clayey limestone, and in Madison County 
parts of the formation weather into a brownish gritty clay. 

Overlying the Madison beds, especially in various parts of Kentucky 
and southern Indiana, is a variable thickness of very fossiliferous 
Lower Silurian limestones. The considerable variation in thickness of 
these limestones, often within only a few miles, and, 80 far, best 
noticed in Marion County, Kentucky, suggests that the Clinton lies 
unconformably upon the Lower Silurian, and that this unconformity 
could be well established if a careful study of this problem were made. 
The writer wa's, however, not able to find anything suggesting that 
this unconformity was in any way related to the formation of the Cin
cinnati a..'l:is. If the elevatiou of the Cincinnati axis began in Middle 
Silurian times, this still remains to be proved. There is ample proof 
Qf local elevation in various parts of Indiana, Kentucky, and Ohio, 
but not of any connection between these elevations and the formation 
of the Cincinnati axis. 

The Clinton in the northern counties bordering the Lower Silurian 
areas in Ohio and Indiana, is a crinoidal limestone, of white, pink, 
or reddish color. It thins out rapidly southwestward, and at the same 
time changes in color. In northern Franklin County it is often tinged 
with salmon brown, and in the southern part of the county, and in De
catur, the salmon brown color prevails. The salmon brown color is 
characteristic of the Clinton from Decatur County, Indiana, to west-. 
ern Oldham County, Kentucky, excepting along the most.eastern ex
posures of this belt, where the Clinton is more siliceous and has a 
pinkish tinge. 

In the short distance between Jefferson and Nelson counties, Ken
tucky, the Clinton changes tQ a series of whitish, light blue, or light 
brown limestones, with more or less chert in thin layers or nodules, 
resembling lithologically some phases of the Laurel Niagara, rather 
than the Clinton of more northern localities. It retains this form as 
far as western Marion County. 

In Lincoln County, south of Stanford, the Clinton has a bluish 
color, and is a somewhat more siliceous limestone Where weathered, 
it assumes a light brown, rather rusty brown color. 

In Ohio, the crinoidal Clinton merges into a light blue limestone, 
with chert, in 'SDuthern Clinton and in Highland counties. Farther 
eastward, in southern Highland County, the Clinton changes into a 
sandy limestone, having the appearance of a calcareous sandstone, and 
its color is in places a deep reddish brown. 

The Osgood beds, in southern Indiana, consist of a thick layer of 
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shaly clay, followed by a much thinner layer of limestone, and then 
by more clay, the second clay bed being thin, as compared with the 
lower. This series may be traced southward into Kentucky, and may 
be recognized at Bardstown, in Nelson Oounty, Kentucky. In the 
more southern exposures of Kentucky, the upper shale is often re
placed by a poor quality of limestone, which can not be distinguished 
readily either from the Osgood limestone below, or the Laurel lime
stone above. The difficulty is increased by the fact that the Osgood 
limestone becomes more argillaceous. The lower shaly clay, which 
forms the main body of the Osgood, remains, however, a characteristic 
feature. In southern Nelson, and in Marion Oounty, the shaly clay 
turns into a very soft clay in places, its color becomes a light blue, and 
it increases considerably in thickness. In Lincoln Oounty the Osgood 
clay is very thick, .and has a light blue color; this feature it preserves 
in Garrard Oounty and northward. 

The lower six or twelve inches of the Osgood clay series are often 
replaced by thin limestones, in southern Indiana and northern Ken
tucky. In the most eastern exposures along the railroad, east of Bards
town, in Nelson Oounty, Kentucky, the amount of limestone at the 
base of the Osgood clays increases, so that it is difficult to draw the 
line between the Osgood beds and the underlying Clinton. This is 
even more true of the exposures in Garrard and Madison counties, the 
limestone element at the base of the Osgood shale having increased 
considerably. The rather abundant presence of Whitfieldella Clllin
drica, at the base of the Osgood beds, is of considerable assistance in 
drawing the line between these formations. 'rhin limestone beds occur 
also above the base at various levels in the Osgood clays. This may 
be seen in Garrard and Madison counties. 

Foliowing the Osgood shales from the Ohio River counties, in Indi
ana, northwards, the upper part of the main, lower, Osgood shale be
comes a poor, rotten, clayey limestone, in Ripley Oounty, in Indiana. 
I have referred to it as the Madison-like bed of the Osgood series. 
The upper shale either disappears or becomes calcareous, so that it 
becomes very difficl..llt to dmw the line between the Osgood limestone 
and the Laurel limestone, immediately above. Going farther north
ward, into Fayette Oounty, Indiana, even the lower part of the main, 
lower shale becomes calcareous, and turns into an inferior limestone. 
The whole Osgood formation is represented by various qualities of 

. limestone, near Longwood, in Fayette Oounty. It maintains this char
acter, northeastward in Ohio. In Montgomery, Olark, and Greene 
counties, a part of this limestone, corresponding roughly to the lower, 
main clays of the typical Osgood sections, becomes shaly, locally. The 
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lowest part of the Osgood section develops into a white, hard lime
stone, valuable for building purposes. It is known as the Dayton 
limestone. It corresponds roughly to the basal Niagara, of the Indi
ana sections. The shaly element increases south of Greene County, 
and, in Highland and Adams counties, orten exceeds 100 feet, and has 
become a genuine shale, with only an occasional limestone layer. The 
limestone at the top of the Osgood sections in Indiana, seems to be 
replaced in the more southeastern counties of Ohio by the West Union 
cliff rock. . 

It seems therefore as though the· Osgood series could be readily 
recognized both in Indiana and Ohio, in the counties near the Ohio 
River. The shaly clays begin to merge into various grades of lime
stone in the northern half of Ripley County, Indiana, and in the 
northern half of Highland County, Kentucky. It is impossible to 
recognize the Osgood limestone as distinct from the remainder of the 
Osgood series north of Fayette County, Indiana, or to distinguish the 
West Union cliff rock north or west of Greene County, Ohio. This 
suggests that the Osgood series, once formed a continuous series across 
the present northern half of the Cincinnati anticline" and that from 
certain characteristics which it possessed near the Ohio River, and 
southward for some distance, it varied to a limestone formation on 
going northward. It is difficult to evade the conclusion from this 
that the Cincinnati anticlinal could not have been in existence at this 
time. 

The overlying Laurel limestone, Waldron shale, and Louisville lime
stone of Indiana may be recognized in their most southern exposures 
in Kentucky) in Nelson County. In Indiana they have been traced 
as far north as Shelby and Rush counties.· Here they change litholog
ically, although it is believed that it would be possible to trace the 
equivalent beds considerably farther north. In Ohio, the beds are 
represented by the Springfield and Cedarville limestones. 

Before the deposition of the Devonian beds, extensive erosion re
moved various thicknesses of Upper Silurian and even of Lower Si
lurian rocks from various parts of Kentucky, Ohio, and Indiana, due 
to the partial elevation of the Cincinnati axis. The investigations 
leading up to this conclusion have been occupying the writer for sev
eral years. 

During the progress of these studies it was learned that the litera
ture of the Middle Silurian formations in the Cincinnati anticlinal 
regions of Indiana, Kentucky, and Ohio was often misleading. The 
unraveling of this literature has consumed much time, and it seems 
very undesirable that every student entering this field should be· 
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obliged to take up this process _of deciphering anew. Without a guide~ 
students who depend upon the literature for many of their conclu
sions, are likely to be more misled than benefited by their researches. 
For this reason it has seemed desirable to the writer to put on record 
his conclusions. Whatever value they possess is chiefly due to the fact 
that he has seen nearly every portion of the entire field, and has been 
able to follow the exposures from outcrop to outcrop, rather than ex
amining them only at widely remote localities. 

SYNONOMY OF MIDDLE SILUIUAN BEDS Ol!' CINCINNATI 
ANTICLINAL REGION. 

A.-TABLE. 

A.-MADISON BEDS. 

I. 	 INDIANA. 
(a) Ohio River counties. 

I. 	Lower Silurian. 
1874, 1876, Dr. W. S. T. Cornett, Jefferson County. 
1879, E. T. Cox, Jefferson County. 
1889, G. C. Hubbard, Jefferson County. 
1897, A. F. Foorste, Ohio River cQunties. 

(Name 	 "Madison beds" suggested by A. F. 
Foerste, 1897.) 

II. 	 Upper Silurian. 
1859, Richard Owen, and D. D. Owen, Jefferson County. 

III. 	 Medina. 
1872, Prof. E. Orton, Jefferson County. 
1872, Prof. R. B. Warder, Dearborn, Ohio, and Switzerland 

counties. 
IV. 	 Clinton. 

1841, Trip of 1841, Prof. James Hall, Jefferson County. 
1874, 1875, 1876, Prof. W. W. Borden, Ohio River counties. 
1886, Maurice Thompson, quoting Borden. 
1889. Prof. A. H. Young, Jefferson County, quoted by A. 

};'. Foorste. 
V. Niagara. 

1876, 	Prof. W. 'V. Borden, Reuben Daily section, Jefferson 
County. 
(Misled by changed lithological conditions.) 

(b) Counties north of Ohio River counties. 
I. 	 Lower Silurian. 

1869, Dr. Rufus Haymcmd, Franklin County. 
1897, 1898, A. };'. Foerste, vari()us counties. 

II. 	 Clinton, accidentally including some I..ower Silurian. 
1884, Dr. M. N. E1ro(l, Fayette County. 
1886, Maurice Thompson, quoting Elroo. 
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III. 	 Niagara. 
1876, 	Prof. W. W. Borden, Ripley County, branch of Ce

dar Creek. 
(Misled by wWte color of limestone.) 

II. KENTUCKY, OUMBERLAND SANDSTONE. 
I. 	 Upper Silurian. 

1857, D. D. Owen, Cumberland County. 
1891, Prof. Edw. Orton, Cumberland County. 

II. 	 Medina. 
1877, Prof. N. S. Shaler (Oneida and Medina). 
1882-1887, W. M. Linney, WashIngton, Lincoln, Garrard, 

Nelson, Clarke, Montgomery, Mason, Bath, Flem
ing, Henry, Shelby, Oldham counties. 

1885, Dr. W. T. Knott, Marion County. 
1890, Dr. R. H. Loughridge, Clinton County. 

III. 	 Niagara. 
1873, Pr~f. J. S. Newberry, Cumberland County. 
1882, W. M. Linney, by mistake separated from his sandy 

Medina beds. 
III. 	 OHIO, UPPER CLAYS, CINCINNATI GROUP. 

1. 	 Lower Silurian. 
1873, Prof. J. S. Newberry, southwestern Ohio. 
1873, Prof. E. Orton, Clarke County. 

II. 	 Between Lower and Upper Silurian. 

1878, Prof. E. Orton, Miami County. 


III. 	 Upper Silurian. 

1878, Prof. E. Orton, Warren County. 


IV. 	 Medina. 
1869-1893, Prof. E. Orton, Montgomery, Highland, Adams, 

Greene, and other southwestern counties. 
1873, 1878, Prof. J. S. Newberry, southwestern Ohio. 

B. -CLINTON. 

I. INDIANA. 
I. 	 Clinton. 

1883-1884, Dr. M. N. Elrod, Decatur, Fayette counties. 
1896·1898,Aug. F. Foerste, southeastern Indiana. 

II. Niagara. 
The 	Clinton was ·not recognized as a distinct formation in 

the early reports of the Indiana survey. Hence it 
was placed in the basal part of the Niagara by 
all who considered the Madison bed as equivalent 
to the ~Iedina or Clinton. The only exceptions 
are those mentioned above. 

II. KENTUCKY. 
I. Lower Silurian. 

1898, 	MarIus R. Campbell, by implication, at the. railroad 
cut, half a mile south of Whites, Madison County. 
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II. 	 Medina. 
1882-1884, M. Linney, Washington, Lincoln, Garrard, Nel

son counties. 
1885, Dr. W. '.r. Knott, near Marion-Nelson county line. 

III. 	 Clinton. 
1857, D. D. Owen, eastern counties. 
1877, Prof. N. S. Shaler, eastern counties. 
1884-1886, M. Linney, Clarke, Montgomery, Mason, Bath, 

Fleming counties. 
1887, M. Linney, Oldham County; even Middle NIagara 

layers are included. 
IV. 	 Panola formation. 

1898, 	Marlus R. Campbell, Madison County, and neighbor
ing counties. Forms base of Panola. 

III. 	 OHIO. 
1. 	 Clinton. 

1869-1893, Prof. E. Orton, Prof. J. S. Newberry, and others. 

G.-OSGOOD BEDS. 

INDIANA. 


1. Niagara. 
The 	Osgood beds are not distinguished from the main 

mass of Niagara in any of the early reports. 
II. 	 Lower Niagara shales. 

1883, Dr. M. N. Elrod, Decatur County. 
1897, 1898, Aug. F. Foerste, under the name Osgood beds. 

KENTUCKY-Crab Orchard shales. 
I. 	 Clinton. 

1882-1886, M. Linney, all eounty reports. 
1887, Linney, included with several other horizons in the 

Clinton. 

,II. Great Marl bed=Lower Niagara shale. 


1857, D. D. Owen. 

III. 	 Niagara or above. 


1877, Prof. N. S. Shaler. 

IV. 	 Panola formation. 

1898, 	Marius R. Campbell, forms middle part of Panola 
section. 

B. DISCUSSION OF THE LITERATURE., 

A.-MADISON BEDS. 

L-INTRODUOTORY. 

At the top of the Lower Silurian in many parts of Kentucky, Indi
ana and Ohio, are a series of sandy limestones and shales of variable 
thickness, nearly devoid of fossils, to which the name Madison beds 
has been given by the writer. In some localities limestones with 
abundant Lower Silurian fossils overlie the Madison beds, but this 
fact does not seem to have been recognized nntil 1889, when Mr. 
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George C. Hubbard discovered a layer of dense bluish limestone, with 
Lower Silurian fossils, above tIle Madison beds at Madison, Indiana. 
Indeed, fossils are found in the l\fadison beds, but they are sufficiently 
rare to have escaped attention until 1874, when Dr. W. T. S. Cornett, 
of Madison, Indiana, found Lower Silurian fossils at several levels 
near the top of these beds, thus conclusively proving their age, 15 
years before the discovery by l'Ir. Hubbard. Previous to this year 
(1874), the age of the Mad.ison beds was in doubt. 

This, however, did not prevent geologists from expressing opinions 
as to their age, but these opinions were necessarily based upon litho
logical characteri.,tics. At that time it was customary to correlate the 
sections presented by the rocks in the middle states with the section 
exposed in New York, which had been best studied. Now, in New 
York the richly fossiliferous Lower Silurian beds are followed first, 
by the Oneida conglomerate, and then by the Medina sandstone, both 
scantily fossiliferous; above the Medina occur the richly fossiliferous 
Clinton shales and Niagara limestones. In Kentucky, Indiana, and 
Ohio there is an abundant development of richly fossiliferous Lower 
Silurian limestones. Moreover, on the eastern side of the anticlinal in 
Kentucky and Ohio it seemed possible to easily identify the Clinton 
by lithological means. In some parts of New York, the upper part of 
the Clinton contains layers of oolitic iron ore. Overlying the sandy 
limestones and shales of the eastern border of the Cincinnati anti
clinal in Kentucky and Ohio, which are the equivalent of the Madison 
beds of Indiana and neighboring Kentucky, is a limestone formation, 
the upper layers of which in various localities consist of similar oolitic 
iron ore. It was therefore correlated with the Clinton of New York. 
Very little was known about the fossils of this Clinton of Kentucky 
and Ohio until Prof. E. Orton began his labors in Ohio in 1869. To 
him belongs the credit of having first identified the Clinton of 
Ohio by means of fossils capable of forming the basis of such an 
identification. 

The highest fossils lmown to be of IJower Silurian age previously 
to the investigations of Dr. W. T. S. Cornett were found just beneath 
the Madison beds. The lowest layer of the limestone associated with 
the Clinton oolitic iron ore was found just above the Madison bed. 
The Madison bed itself, which occurs between these horizons, was 
therefore regarded as being the equivalent of the Medina of New 
York, and was placed in the Upper Silurian. In Indiana, where the 
Clinton is often but poorly represented, the Madison bed has at times 
been aveil called Clinton. 

This has given rise to a rather confused terminology for the Lower 
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Silurian Madison beds, which it is the purpose of the following pages 
to unravel. . 

As long ago as 1857, Dr. D. D. Owen placed the upper limit of the 
Lower Silurian at the uppermost beds with recognizable Lower Si
lurian fossils. The nonfossiliferous sandy limestones and shales 
(Madison) just above, were referred to the Upper Silurian. See, for 
instanoo, the old reports of the Geological Survey of Kentucky, Sec
ond Volume, 1857, pages 102, 103; and the Third Volume, 1857, 
pages 93, 100, 142, 147. The same method of determining the upper 
limit of the Lower Silurian was pursued by Richard Owen in Indiana, 
when, in 1859, he considered the llavistella bed at Madison, Indiana, 
as the upper limit of the Lower Silurian, and referred the overlying 
nonfossiliferous sandy limestones (Madison beds) to the Upper Si
lurian. The name Medina was not used for these beds until later. 

A.-MADISON BEDS. 

IL-INDIANA. 

Both Indiana and Ohio renewed State geological survey operations 
in 1869. 

In the report on Franklin County, in the First Report of the Indi
ana Survey, 1869, Dr. Rufus Haymond correctly placed the lower limit 
of the Upper Silurian at the base of the hard limestone layer (Clin
ton) which forms the waterfalls in various parts of the county. The 
underlying sandy shales are referred to the Lower Silurian (pages 177, 
178, 181, 184). This correct identification of the sandy (Madison) 
shales was probably due to the fact that after all they are not very dif
ferent in Franklin County from the shales with interbedded lime
stones of undoubted Lower Silurian age which occur lower down in 
the section at Derbyshire falls, and at other localities in the north 
central parts of the county. 

In the river counties of Indiana, the Madison beds are typically 
develJ:>ped. Here they consist of massive beds of limestone, of brown
ish or bluish color, of an evidently sandy texture, and sufficiently dis
tinct lithologically, from the Lower Silurian still farther down, to 
suggest the idea that they form a distinct horizon. 

In the report on Dearborn, Ohio, and Switzerland counties, in the 
'l'hird and Fonrth Reports of the Indiana Survey, 1872, Prof. R. B. 
Warder referred to the fact that Prof. Richard Owen places the Favis
tclla stellata bed at the top of the Lower Silurian, and that Prof. E. 
Orton provisionally regarded the immediately overlying beds as 
Medina (pages 399, 400, 415, 418). His reference to the exposures 
east of Osgood, shows that he recognized the fact that Lower Silurian 
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fossils occurred there above the Favistella bed, but he did not draw the 
legitimate conclusion that the occurrence of Lower Silurian fossils 
disproves the Upper Silurian age of these rocks (page 401). 

In the report on Clark and Floyd counties in the Fifth Rep<>rt of 
the Indiana Survey, 1874, Prof. W. W. Borden referred t<> the Clinton 
Group, a gray and yellow stratined sandst<>ne, averaging 20 feet, occur
ring at the summit of the ridge at Camp Creek and continuing t<> 
Marble Uill. The real Clinton at the localities mentioned, however, 
does not exceed 41 feet. In the section at Marble Hill (page 140), the 
20-foot layer of sandstone, called Clint<>n by Prof. Borden, is placed 
66 feet above the Murckisonia shell inarble, worked in Dean's quarry, 
and 26 feet above limestones with abun.dant Cincinnati Group fossils. 
The sandst<>ne of this report can therefore be nothing but the sandy 
limestone described in my report on the same area under the naIne 
Madison bed, and is therefore of Lower Silurian age. In the general 
section, page 172, the same bed (Clinton of Borden) is referred to as a 
magnesian limestone, equivalent to the Clinton Group of New York, 
and overlying the Madison (of Borden) limest<>ne. The Madison lime
stone of Prof. Borden is, however, not the Madison bed of my reports, 
but the richly fossiliferous limestone section belonging to the Cincin
nati Group, which immediately underlies the Madison beds of my 
reports. Borden's Clinton is therefore evidently equivalent to the 
Madison beds of my reports. Their reference by Borden to the Cin
ton was probably due t<> Prof. Hall, who in the notes of his journey 
of 1841, calls the strata above the fossiliferous blue limest<>nes at Mad
ison, Indiana, Clinton. 

In the report on Jefferson County, in the Sixth Report of the Indi
ana Survey, 1875, Prof. W. W. Borden again identified 23 feet of rock 
as Clinton. The section at Dog Falls (page 157) shows that this Clin
ton of Borden is the sandy (Madison) limest<>ne now known to be 
at the top of the Lower Silurian, for the water at the falls tumbles 
over a ledge of real Clinton, about four feet thick. The rook below 
the falls is the Madison bed of my reports, and its Lower Silurian age 
is demonstrated by fossils found at its very summit. (See the Twenty
First Report of the Indiana Survey, 1896.) The 35 feet of Clinton 
rock mentioned by Prof. Borden, as occurring at Lee's Falls (page 
158) the 19 to 22 feet of Clint<>n in Saluda Township (page 160), the 
16 to 20 feet of light yellow and brown glistening sandstone (Clinton) 
at Crow's Falls, the Clint<>n at Butler's Falls and at the Chain Mill 
Falls, the 12 to 23 feet of Clinton on the New Pilce, College Hill, 
Hanover, the 23 feet of Clinton along the railroad cut at Madison 
(pages 158 to 165), and the Clinton as identified by Prof. Borden, on 
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page 168, must all be considered as equivalent to the Lower Silurian 
Madison bed. . 

The Lower Silurian age of the rocks referred to the Clinton by 
Prof. Borden, is shown at Cr()w's Falls, Butler's l!'alls, the Chain 
Mill Falls, along the New Pike (at present the "landing road") at 
Hanover, and along the hills bordering the railroad cut at Madison, 
by the presence of undoubted Lower Silurian fossils, which at these 
localities occur just above the supposed Clinton beds of Prof. Borden. 
(See the Twenty-first Repm1, Indiana, 1896.) The section northeast 
of Mud Lick, on the land of Reuben Daily, does not show the presence 
of the real Clinton because the section was taken from a locality too 
far down the stream. The supposed Niagara white and gray lime
stone of this section, however, is the equivalent of the sandstones 
which Prof. Borden elsewhere calls Clinton; in other words, Prof. 
Borden's Niagara at this locality is the equivalent of the ·Madison bed 
of my report. (See the Twenty-First Report, Indiana, 1896.) The 
real Clinton and Niagara are found farther up the stream. The upper 
parts of the Madison bed cease to be sandy on going from Madison 
northward (not northeastward), and change to a limest()ne formation, 
becoming richly fossiliferous considerably farther north, in the middle 
parts of Ripley County. At Mud Lick, an intermediate locality, some 
parts of the Madison bed section are so very similar to the white lime
stories of Niagara age of this part of Indiana, that the mistake made 
by Prof. Borden during a hasty survey i" readily understood. 

The most curious blunder in Prof. Borden's report on Jefferson 
County occurs, however, em pages 159, 160, 167 and 184, where he 
discusses the section at Madison. This blunder caused Mr. S. A. Mil
ler to deny the existence of the Clinton in the entire State of Indiana, 
and made him unwilling to recognize any species published as corning 
from the Clinton of Indiana, Ohio or Kentucky as being of anything 
but Niagara age. The blunder was made by Prof. Borden owing to 
the fact that he had learned from an article by Dr. W. T. S. Cornett 
(Indianapolis Journal, July 10, 1874), that Lower Silurian fossils 
extended much farther up the section at Madison than had formerly· 
been supposed, and that on this account it was necessary to place 
the line of separation between the Lower and Upper Silurian at a 
considerably higher level. He failed, however, to recognize that the 
discoveries of Dr. Cornett removed all of his (Dr. Borden's) Clinton 
to the Lower Silurian and necessitated a revision of the nomenclature 
·of this and immediately overlying rocks. His descriptions, therefore, 
show a confusion of his and Dr. Cornett's ideas. To unravel this 
confusion, it is best to state more fully just what were the discoveries 
of Dr. Cornett. 
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It will be remembered that Dr. D. D. Owen, in 1857, placed the 
upper limit of the Lower Silurian rocks of Kentucky with the upper
most fossiliferous rocks of that series. This, in a number of instances, 
made the Favistella stellata layer the top of the Lower Silurian. 
When, in 1862, he and his brother Richa.rd Owen investigated the 
hills behind Madison they came to the conclusion that the Favistella 
stellata layer formed the top of the Lower Silurian there also. Later, 
Professor Orton found TetradiU"ln fibraturn six feet above the Fa
vistella layer, and 12 to 15 feet above the Favistella layer were found 
other well-known Cincinnati Group fossils. (Ohio Survey, Vol. I, 1873, 
page 388.) From this latter layer, Dr. Cornett enumerates, among oth
ers, Orthis occidentalts, Ohadetes frondosa, Oha?ietes mammulatus and 
Ambonychia radiata. The line of separation between the Lower and 
Upper Silurian was therefore removed to a level 12 feet higher. 
Professor Orton, having come to the conclusion that the shales and 
clays at the top of the Lower Silurian in Ohio were probably of 
Medina Age, consistently came to the conclusion that the sandy 
Madison beds overlying the highest fossil layer discovered by him at 
Madison were also of Medina age. Dr. Cornett, however, found two 
layers containing Cincinnati Group fossils at a level 31 to 32 feet 
above the highest fossil layer found by Professor Orton. Among 
the fossils enumerated by Dr. Cornett from these upper layers are 
Orthis occidentalis and A mbonychia radiata. Dr. Cornett's discoveries 
raised the line of separation between the Lower and Upper Silurian 
34 feet. This removed the sandy limestones identified as Clinton by 
Professor Borden and as Medina by Professor Orton entirely from 
the Upper Silurian and estabHshed their Lower Silurian age. This 
fact was recognized by Dr. Cornett, but not by Professor Borden, 
who continued to call these sandy rocks Clinton, and did not see the 
bearing of Dr. Cornett's discoveries. Thus, on pages 166 and 167, 
of the Sixth Indiana Report, Professor Borden took from Dr. Cor
nett's paper in the Indianapolis .Journal, July 10, 1874, a section of 
the rocks along the Michigan road at Madison. He varied it, how
ever, in such a manner as to place the upper limit of the Lo,wer 
Silurian at the Tetradium fibratum layer, and so as to place the 
overlying Madison bed, consisting of sandy limestones, in the Olinton, 
as he had done heretofore, notwithstanding the fact that he acknowledges
the presence in his Clinton of Cincinnati Group fossils. Moreover, 
he omits the fact given in Dr. Cornett's paper that these Cincinnati 
Group fossils occur at the 351 foot level, in other words, at the top' 
of his so-called Clinton. 

Dr. Cornett's discoveries removed all sandy beds' so far called 

http:Richa.rd
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Medina or Clinton to the Lower Silurian. The presence of Medina 
in Indiana was therefore denied. Dr. Cornett, however, found it more 
difficult to admit the absence also of the Clinton. Now, it so happens 
that the lowest layers of the Cliff limestone of Indiana (that part of 
the Niagara section called the Laurel limestone in my report) which 
are exposed along Gale's road near the Michigan road section lie 23 
feet above the top of the Madison bed, the top of what Dr. Cornett 
knew to be Lower Silurian. The intermediate layers constitute what 
I have called the Osgood beds. The Osgood beds consist of shales and 
shaly limestones interrupted about one-third of their thickness from 
the top'by several thicker and firmer layers of limestone, called 
by me the Osgood limestone. This limestone is richly fossiliferous in 
Ripley and Jennings counties, and along Big Creek in the northern 
part of Jefferson County; even near Madison it contains quite a 
number of fossils. These fossils are of Lower Niagara age. Many 
are specifically identical with well-known Niagara fossils, or are, at 
least, their immediate precursors; they certainly represent later types 
than those of Clinton age. These 23 feet of Lower Niagara clayey 
shales and limestones were considered by Dr. Cornett as of Clinton 
age, and the Niagara fossils found in the limestone near the upper 
third of the section were enumerated by him as Clinton fossils. These 
Lower Niagara fossils, with several arlditional ones, are also quoted 
by Professor Borden as occurring in the Clinton rocks of Jefferson 
County (page 184 of the Sixth Annual Report). Moreover, on page 
159 of the same report, Professor Borden quotes the following state
ment, not indicating, however, the fact that it is a quotation, without 
.a change of word, from Dr. Cornett's paper: "The upper and lower 
strata of the Clinton are non-fossiliferous. The fossils which charac
terize this formation are to be found at or near its upper third. They 
.are so compactly cemented in the rock that it is in most instances 
impossible to isolate them, consequently they have to be studied in 
fragments. I recognize the following: Zaphrentis bilateralis, Fenes
iella prisca, Atrypa reticularis, Illaenus insignis, Dalmania, Orthis 
hiforata, Strophomena rugosa, Leptaena sericea, Rhynchonella neg
lecta, Encrinites and fragments of encrinite stel1lB, many of which are 
,encased in calc spar." 

Professor Borden failed to recognize that the part of the paragraph 
which he quoted applies only to rocks overlying his supposed Clinton, 
and that the Lower Niagara fossils there enumerated occur over 12 
feet above his supposed Clinton. On page 160, he adds several state
ments which he had secured from Dr. Cornett's paper to his own 
account of the Clinton formation, intermingling the two. This is 
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shown by the fact that the so-called Clinton rocks of Professor Bor
den, my Madison bed rocks, are never salmon or pink in color and 
there are no thin layers in it which can be used for flagging. The 
flagging stones here referred to belong to my Osgood and Lower 
Laurel beds of the Niagara formation. 

Mr. S. A. Miller knew comparatively little of the Middle Silurian 
rocks of Indiana from personal experience. Most of the fossils from 
this part of the Indiana geological section he bought. He was richly 
supplied by collectors with fossils from Madison, the Big Creek 
region, and Osgood. The fossils identified by Dr. Cornett and quoted 
by- Professor Borden as Clinton were easily recognized by Mr. S. A. 
Miller as of Niagara age. Hence, Mr. Miller denied absolutely the 
existence of any Clinton in Indiana. 

Curiously enough, there is a little Clinton in the section at Madi
son. Between the uppermost sandy limestones (Madison bed), belong
ing to the Lower Silurian (Professor Borden's Clinton), and the main 
body of beds called Clinton by Dr. Cornett (my Osgood beds), there is 
a 12 to 18 inch bed of siliceous pink or salmon colored limestone, 
which is the sole representative here of the much thicker sections of . 
Clinton found northeastward in Iudiana and Ohio. At Madison, it 
is nearly unfossiliferom. Its age was therefore not recognizable in any 
hurried survey, and while this layer is actually included. by Dr. Cor
nett in his Clinton, forming its base, this is not due to the fact that 
Dr. Cornett recognized its age, but rather to the fact that Dr. Cornett 
followed the custom of his predecessors in terminating the Lower 
Silurian section ~ith the uppermost layer actually containing Lower 
Silurian fossils. 'rhis left the pink and salmon colored roeck at the 
base of his next formation, his Clinton, which included chiefly the 
Lower Niagara (Osgood) beds. 

In the report on Jennings County, in the Seventh Report of the 
Indiana Survey, 1876 (page 151), Professor Borden continues to refer 
to t.he sandy Madison beds of Clark County as Clinton, because in 
Fourteen Mile Creek t.he upper part of the blue fossiliferous Lower 
Silurian limestones and the overlying sandy unfossiliferous Madison 
beds are the only beds distinctly tilted, wit.h the upper edges of the 
inclined strata distinctly cut away. Whether there is actually an 
unconformit.y here between the Lower and Upper Silurian is a dif
ferent matter. 'The real Clinton on Fourt.een Mile Creek is not so 
exposed as to attract attention in connection with the upturning of the 
strata to which allusion is made, and probably would not. have been 
recognized by Professor Borden, even if found. 
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On page 183, Professor Borden quotes a letter from Dr. Cornett, in 
which the latter makes clear the fact that the line between the Upper 
ana Lower Silurian is between the banded limestone of Owen's report 
(the Clinton of Professor Borden, my Uadison beds) and the overlying 
beds (my Osgood beds). This he does by insisting once again that 
Lower Silurian fossils were found 49 feet above the Favistella bed, 
overlying 32 feet of the non-fossiliferous banded limestone of Owen. 

The white Niagara limestone at the crossing of a branch of Cedar 
Creek, on the old Verl"ailles and Osgood pike, now an old dirt road, 
Blust be some Lower Silurian layer, since no Upper Silurian rock is 
exposed there. 

'fhe fact that Professor Borden, in spite of Dr. Cornett's correction, 
did not yet understand what Dr. Cornett meant by the Clinton is 
shown on page 151, where he states that in some localities the Clinton, 
upon weathering, leaves behind considerable beds of sand, and the fact 
that on page 154 he refers six feet in the section southeast of Butler
yille to the Clinton, because these strata (Uadison-like beds at the base 
of the Osgood beds) resemble the sandy limestone beds (Madison beds) 
of the bluffs along .the Ohio River, in the counties with which he was 
familiar. They belong, however, to a higher horizon. 

The first geologist connected with the survey who had a clear 
understanding of Dr. Cornett's views, and the change of name which 
this made necessary for the sandy limestones and shales (Madison) 
at the top of the Lower Silurian, was Mr. E. T. Cox, the State 
Geologist (Eighth, Ninth and 'l'enth Reports of Indial1a Survey, 1878, 
pages 18-20). He mentions the fact that Dr. D. D. Owen called them 
the "Banded Rock," and giyes even more convincing lists of fossils 
from the layers at the top of the Banded Rock: Orthis birorata, var. 
acutilirata; Orthis retrorsa, Orlhis subquadrata, Orthis insculpta; 
Strophomena planumbona, Strophomena sulcata, Streptelasma cor
niculum, Rhynchonella capax, Rhynchonella dentata, Zygospira headi, 
Ambonychia radiata. The Banded Rock is clearly referred to the 
Imver Silurian. The oyerlying 23 feet, alm()st entirely composed of. 
Osgood beds, Mr. Cox does not consider as Clinton, seeing no good 
ground for separating them from the Niagara. In this he differs from 
Profe~sor Borden, and correctly so, the Osgood beds being only the 
ba3al beds of the Niagara. He fails to recognize the 22 inches of pink 
and salmon colored rock at the base of this Lower Niagara at Madison 
as Clinton, as was natural, the pink and salmon" colored Clinton near 
Madison being nearly devoid of fossils. And who would expect to find 
a whole formation represented by 22 inches of rock, as is the case 
here? 

5-Geol. 
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In the report on Wayne County in the same (Eighth, Ninth and 
Tenth) report, he refers to the Niagara, the 22 to 25 feet of rock at 
Elkhorn Creek Falls, which had been variously referred to the Clinton 
and Niagara. As a matter of fact, the lower 141 feet of this section 
are fornled by real Clinton; overlying this are three or four feet of 
Dayton limestone, the lowest member of the Xiagara; any higher rock 
which may be exposed must also be Niagara. There is no representa
tive of the Madison bed here. 

In the report on Fayette County, in the Fourteenth Report of the 
Indiana Survey, 1884, page 51, Dr. l\L N. Blrod refers to the Clinton 
Group 20 feet of stone which probably include the seven feet of hard 
Lower Silurian limestone which terminates the Lower Silurian at 
Ball's quarry, and the six feet of brownish limestone overlying the 
Clinton, which replaces the lower Osgood of more southern localities. 

In the Fifteenth Report of the Indiana Survey, 1886, pages 11 and 
16, Maurice Thompson quotes Professor Borden's incorrect reference 
of the gray and yellow strat.ified sandstone (Madison bed) to the 
Clinton, and also Dr. Elrod's too extended Clinton section just dis
cussed. 

In Notes on the Clinton Group Fossils, with special reference to 
collections from Indiana, Tennessee and Georgia, Proceedings Boston 
Society of Natural History, Vol. 24, 1889, page 264, is recorded a 
section of the rocks at Hanover, Indiana. In this section the real 
Clinton, 12 to 20 inches thick, is called the fossiliferous Clinton. 
The so-called cherty bed, two to t.hree feet thick, with stromatoporoids, 
is the top of the Lower Silurian, the stromatoporoids being Labechia. 
The 20 feet of drab, non-fossiliferous limestones, believed to be 
Clinton, are the Madison beds. The eight to ten inches of blue shale 
with fossils, thought to belong to the Medina, contain typical Cincin
nati Group fossils, but overlie the Favistella bed, which in turn is at 
the top of the blue fossiliferous calcareous rocks which are commonly 
found below the Madison beds. 
. These notes were furnished by Prof. A. H. Young. In these notes· 
the Clinton of Indiana was for the first time identified by means of 
fossils. The significance of Dr. Cornett's discoveries as a proof of the 
Lower Silurian age of the Madison beds was not recognized by 
Dr. Young, and I was ignorant of both the geology and the literature 
of the Hanover-Madison region. 

At about this time, 1889, Mr. George Hubbard discovered a layer 
of dense bluish limestone with Pleurotomaria and other fossils aboye 
the fossil layers at the top of the saudy (~'Iadison) limestones (Proc. 
Indiana Acad. Sci. 1891). He recognized their J.JOwer Silurian origin. 
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and he, together with other collectors, furnished a number of new 
species from this formation to Mr. S. A. Miller. This bed I have 
named the J[urch'isonia hammelli bed in my report, owing to the 
frequency ()f this characteristic fossil. It confirms still further the 
Lower Silurian Age of the Madison beds. 

In the Twenty-first Annual Report of the Indiana Survey (1897) 
the writer for the first time employed the name Madison beds to 
designate the massive sandy limestones at the top of the Lower Silu
rian. The writer attempted to distinguish clearly between the Upper 
and Lower Silurian formations, and to firmly establish Dr. Cor
nett's views as to the position of the Banded Rock or sandy limestones 
at the top of the Lower Silurian. All the typical developments of this 
formation in Indiana are described. They occur in the neighborhood 
of the Ohio River. 

In the Twenty-second Report (1898), some of the equivalent strata 
in Franklin COllnty and elsewhere are discussed, but their lithological 
resembla,nce to the }Iadison beds of the river counties is only remote. 

A,-MADISON BEDS-CUMBERLAND SANDSTONE. 

lIL-KENTUCKY. 

A.-CUMBERLAND SANDSTONE. 

In Kentucky the Madison beds are typically developed in the 
counties along the Ohio River, opposite Indiana. On going southward 
into Nelson, Marion and Lincoln counties, the Madis(}n beds vary 
from the type, losing, for instance, the tendency towards brown and 
purple banding so often shown in the river counties. They remain, 
however, nearly barren of fossils. The M urchisonia hammelli bed is 
typically developed in Oldham County. Abundant Lower Silurian 
fossils are not infrequent, in places, above the :NIadison beds in 
Marion and Lincoln counties. But in general the Madison beds be
neath are devoid of fossils, and the fact that the Lower Silurian fossils 
may be found overlying the }Iadison beds seems to, have escaped atten
tion. Profess(}r Shaler studied the :Madison beds in the southern part 
of Kentncky, along the Cnmberland Hiver, and he gave to them the 
name Cumberland sandst,oIle. XO ~ection is described and no very 
precise locality is mentioned 'I'ith the exception of Burksville, on the 
Cumberland. It is not possible to determine just where he began his 
Cumberland sandstone section, and at what level he concluded his 
section. It is therefore impossible to determine just what was in~ 

cluded in his section. 'rhis is a matter of some importance, since in 
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some regions the Cumberland sandstone, o'r rather its equivalent, is 
overlain by the Clinton, and this Clinton was never recognized west 
'Of the Cincinnati anticlinal. The result has been that in the various 
Linney reports the name Cumberland sandstone has been oftener 
employed incorrectly than correctly. 

Considerable pains have therefore been taken in the following 
lines to coUate every allusion to the Cumberland sandstone which 
appears in Vol. III, New Series of the Kentucky Survey, the volume 
in which the Cumberland sandstone is best described, and t{) arrange 
them in such a fashion as to make the chief characteristics of these 
sandstones as clear as possible. The name will be found very useful 
in the description of rocks from the southern parts of Kentucky, and 
may, in the estimation of others, deserve a wider application. 

The upper limit of the Lower Silurian of Kentucky was, placed by 
Dr. D. D. Owen just above the Fam:stella steUata bed, or whatever 
other well recognized fossils closed the record of life in the blue 
Lower Silurian limestones. The unfossiliferous sandy limestones and 
clays jnst above (Madison beds) were referred by him to the Upper 
Silurian (Kentucky Survey, Vol. 2, Old Series, 1857). With this 
opinion Professor N. S. Shaler agreed, considering, in 1873, 1874, 
187'5, the sandy limestones equivaJent to the Oneida and Medina 
formations, which form the base of t.he Upper Silurian in New Yo:rk. 

In 1877, three years after t.he discoveries of Dr. W. S. T. Cornett, 
]Jroving that. these sandy limestones (Madis()n beds) were LowerSi
Inrian, Professor Shaler refers to them under the name Cumberland 
,sandstone as the upper member of the Cincinnat.i Group. 

Professor Shaler added little to our knowledge of the Madison for
mation beyond t.he name, Oumberland sandstone, given owing t.o the 
abundant occurrence of these sandy limestones on the upper waters of 
the Cumberland in sout.hern Kentucky. Dr. Owen's name, ''Banded 
limest.one," very pertinent in southern Indiana, was discarded for 
Kentucky. 

The Cumberland sandstone received its name from a part of the 
upper Cumherland River, in southern Kent.ucky. The sandstone 
occurs on bot.h sides of the river, extending in a narrow area, about 50 
miles long, from the southwestern border of Pulaski County, to t.he 
sout.hern edge of Kentucky. The typical exposures are located above 
Burksville, in Cumberland County. Southward, the sandstone may be 
traced beyond the limits of the State, int.o Tennessee. Northward, 
for a distance of about 25 miles, the sandstone is hidden by the 
overlying formations, but comes to light again along the Green River, 
in Casey County, and at numerous exposures in Marion, Boyle, and 
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Linco.ln co.unties. Thence, the eandsto.ne extends no.rthwestward and 
no.rtheastward, around the borders of the famous blue grass area of 

. north central Kentucky, an area characterized by the richly fossilifer
ous limestones of the Cincinnati Group. The more typical exposures 
of the Cumberland sandstone are, therefore, limited to the so.uthern 
crest of the Cincinnati axis, and to its more no.rthern flanks. (Pages 
142, 159, 169, foot note, 387, 394.) 

The Cumberland sandstone had not been fully studied at the time of 
writing the third volume of the Kentucky Survey, and estimates of 
its thickness vary considerably. It is stated to range from five to fifty 
feet in thickness, and to be sometimes 100 feet thick, although usually 
it does not exceed 30 feet. The sandstone is said to t~icken consider
ably on going southward from the Ohio River towards the southern 
exposures... This is co.nsidered tolerably clear proof that the fine
grained sand o.f which the C'umberland sandstone is co.mposed was 
derived from some source o.f supply situated south of Kentucky. 
'This source, it is likely, was an extensio.n of the high land which now 
forms the no.rtheastern corner of Alabama and the no.rthwestern part 
o.f Geo.rgia. This so.uthern area which furnished the sand is pro.bably 
to. be co.nsidered a so.uthwestern prolongatio.n of Professor Shaler's 
t'naka Island. (Pages 142, 160, 163, 170, 192, 387, 394, 409.) 

Thc Cumberland sandstone is rather fine-grained. It commonly has 
a greenish co.lor. This co.lor is especially characteristic of the southern 
exposures along the Cumberland River, and is possibly due to phos
phate of iro.n. It is stated to he entirely barren o.f organic remains, 
the absence o.f evidence of life being far mo.re conspicuo.us in the case 
of the Cumberland sandstone than in the case o.f the lo.wer sandstones 
o.f Lo.wer Silurian Age exposed within the area o.f the Cincinnati anti
clinal. (Pages 142 .. 159, 160, 387, 394.) 

Owing to the failure to find fo.ssils, Pro.fessor Shaler was not able 
to. identify the ho.rizo.n o.f the Cumberland. sandsto.ne. In the Kotes 
o.n Investigatio.ns o.f the Survey, during the years 1873, .1874 and 
1875, he states that the sandstone totally interrupts the Cincinnati 
series, so. that it can no.t be called a member o.f that group, but must 
be considered the equivalent {)f the Oneida conglomerate and the 
Medina sandstone of New Yo.rk; passage o.f the fossiliferous Cincin
nati Group rocks into the Cumberland sandstone very frequently 
accomplishing the change. In the report for the year 1877, in the 
same volume, he states that it forms the upper member of the Cin
cinnati Gro.up. (PagEli' 141, 144, 153, 155, 159, 160, 163, 387, 394.) 

The statement that the Cumberland sandstone fo.rms the upper 
member of the Cincinnati Group do.es no.t necessarily indicate that 

http:Investigatio.ns
http:sandsto.ne
http:conspicuo.us
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Professor Shaler considered them of LGwer Silurian Age. An exam
ination of the literature of the Cincinnati Group suggests that the 
Cincinnati Group was by many geologists considered a geological 
complex, whose upper limits were formed by the bflilal members of the 
Clinton Group. Even those who believed that the clays and sandy 
limestones at the top of the Lower Silurian are of Medina Age at times 
referred to them as members of the Cincinnati Group. A striking 
example of this form of interpretation is given in Volume I of the 
Ohio Survey, page 414. 

b.-KENTUCKY, WEST OF THE CINCINNATI ANTICLINE. 

In the report on Washington County (Kentucky Survey, Nov., 
1882, page 18), Mr. W. M. Linney gives the name Cumberland 
sandstone erroneously to the sandy beds below the Favistella stellata 
and Columnaria bed, imtead of giving it to the sandy layers above 
the coral beds, to which it more properly belongs. In his section 
along the road up the hill, east of Wheatley's Branch, the sandy shales 
and sandstones and the heavy limestone are IJOwer Silurian, overlying 
sandy shales> which in their turn overlie the coral bed. The soft 
sandstone is the real Clinton. The shales at the top are the Osgood 
clays of Indiana, and Linney's Crab Orchard shales. (See Linney's 
later reports.) They are more shaly at the base, and their real thick
ness is at least 16 feet. 

Notwithstanding the fact that Dr. W. S. T. Cornett had identified 
the sandy limestones (Madison beds) as Lower Silurian already in 
1874, and that Professor Shaler in 1877 had referred to them, without 
proof, as the upper member of the Cincinnati Group, W. M. Linney 
in his report on Washington County, as well as in his report on 
Lincoln County (Kentucky Survey, Report on Lincoln ,County, 1882,. 
pages 14-16), continues to consider them as Medina. He fails to 
distinguish the Clinton from the underlying Lower Silurian (Madison) 
sandy limestones, and includes them with the latter in his Medina. 
At James's Mill (page 15), only Clinton is exposed. The occurrence 
of Atrypa reticularis (page 16) is doubtful, even in the Clinton, this 
fossil never having been found by me in the Clinton limestone any
where near the Cincinnati anticlinal. 

In the report on Nelson County (Kentucky Survey, W. M. Linney, 
January, 1884), Mr. Linney states: "On Scrub Grass Creek, in Boyle 
County, some years since, I found resting upon the top of the Hudson 
River beds a conglomerate two inches thick, with the characters as 
given the Oneida conglomerate in New York. It is the only point at 
which I have been able to find it * * " (page S7). Considering the 
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fact that along Scrub Grass Creek the Devonian black slate rests 
directly upcm the Lower Silurian, and that there is no conglomerate 
at this horizon, it is difficult to determine what M:r. Linney really 
found. Mr. Linney continues to refer both the sandy limestones at 
the top of the I...ower Silurian and the overlying Clinton limestones 
to his Medina. (Pages 37, 38.) 

In the report on Marion Oounty (Kentucky Survey, January, 1885), 
Dr. W. T. Knott follows Mr. Linney in referring the sandy limestones 
(Madison) above the coral beds to the Medina, instead of to the Lower 
Silurian. 'fhis is shown, among other things, by the geological map 
accompanying the report, where the sandy limestone is mapped with 
the yellow color used to indicate Upper Silurian and Devonian rocks. 
This fact is readily established, owing to the entire absence of the 
Upper Silurian and Devonian over a large part of the area thus 
mapped. 

In trying to identify the strata near the Nelson-Marion county line.. 
Dr. Knott made a curious mistake. In general he followed the lead of 
.D. D. Owen, I ...inney and other geologists in making the coral bed the 
top of the Lower Silurian and classing the immediately overlying 
rocks as Medina, the still higher clays being considered as of Clinton 
Age. 

However, near the Nelson-Marion county line there are two coral 
beds; the lower one contains Fa1Jisiella, Columnaria, and Columno
pora;' the upper one contains Tetradium as the more characteristic 
fos8il. Believing the Teiradium layer to be identical with the coral 
layer which is found lower down, he gives the name Medina to the 
rocks overlying the Telradium as well as to the layers overlying the 
coral bed. But the rock overlying the coral bed is the Madison bed, 
and the rock overlying the Tetradium bed at Coon Hollow, New Hope 
and near the county line is of Clinton Age. By accident, therefore, 
some uf the Clinton has been correctly named. 

The Medina to which :!\1:r. Linney refers in his reports on Henry 
(page 12), Shelby (page 11). and Oldham (pages 10, 11) counties 
(Kentucky Survey, 1887) is also trle Madison bed at the top of the 
Lower Silurian. 

C.-KENTUCKY,EAST OF' THE CINCINNATI ANTICLINE. 

In the report on Garrard County (Kentucky Survey, Linney, 1882), 
it is very evident that Linney failed to see that Professor Shaler's 
Cumberland ~andstone and his own typical Medina are the same rocks, 
both being Lower Silurian. (Pages 18, 19, 20.) The rock at the top 
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of Linney's supposed Medina, which weathers red on exposure, is in 
reality part of the Clinton (page 20). 

In the report on Clark County (Kentucky Survey, 1884), Linney 
again attempts to distinguish between a lower set of sandy rocks, to 

'which he erroneously confines the term Cumberland sandstone (page 
24), and an upper set of sandy layers, which he calls Medina (page 26). 
The Favistella bed being absent, he evidently was at a loss where to 
place the dividing line between the Cumberland. sandstone and the 
Medina, but tried to uphold preconceived notions. The same attempt to 
divide the sandy beds above the blue, fossiliferous Cincinnati Group 
limestones into a lower Cumberland sandstone (page 56) and an upper 
Medina series (page 59) is shown in the report on Montgomery County 

. (Kentucky Survey, Linney, 1884). 
In the report on Mason County (Kentucky Survey, 1885), Mr. 

Linney refers t.he same Lower Silurian sandy beds to the Medina 
(page 14). 'l'his is also done in the report on Bath County (Ken
tucky Survey, 1886, pages 16, 17) and in Marion County (Kentucky 
Survey, 1886, page 68). 

In the Richmond folio, United States Geological Survey (1898), 
Marius R. Campbell adopts the name Richmond shale for the Upper 
Hudson beds of tbe Linney reports. This name was suggested by Mr. 
E. O. Ulrich for corresponding beds in Indiana. The Cumberland 
sandstone is not distinguished from the richly fossiliferous portion of 
the Richmond shale. I can scarcely agree with the statement that the 
calcareous sandstone at the top of the Richmond shales, the repre
sentative of the Cumberland sandstone, can with difficulty be distin
guished from the formation ahove. 

It would be more true to state that it would be often diffieult to 
determine where the dividing line should be drawn between these 
calcareous shales and the fossiliferous limestones and clays which 
form the more typical Richmond beds. 

d.-SOUTHERN KENTUCKY. 

Professor Shaler's views on the age of the Cumberland sandstone 
(Onerda, Medina, 1873-1875; top of Lower Silurian, 1877) are given 
earlier in tbis paper. 

In Volume I, Ohio Survey, Professor Newberry refers the Cumber
land sandstone (50 feet of limestone and sbales) in his Burksville 
section to the Niagara. 

In the report on Clinton COlmty (Kentucky Survey, 1890), U'r. 
R. H. Loughridge refers the Cumberland sandstone to the Medina. 
(Pages 9-11.) 
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Prof. Edward Orton, in his report on Petroleum, Natural Gas and 
Asphalt Rock (Kentucky Survey, 1891), alludes to Upper Silurian. 
limestone in the neighborhood of Burksville. This can refer oniy to 
the Cumberland sandstone. 

In the Geological Survey of Minnesota, Volume III, Part II, 1892
1896 (1897),. page ciii, Prof. N. H. Winchell and Mr. E. O. lilrich 
place the Cumberland sandstone at the top of the Cincinnati Group, 
more specifically at the top of the Richmond Group. That part of the 
section exposed in Marion County which contains abundant masses of 
Columnaria, l'etradium, Labechia, and rarer specimens of Beatricea, 
belongs just beneath the Cumberland sandstone or Madison bed, as 
identified by the present writer. In some localities there is a recur
rence of l'etrarlium and Labechia in a thin layer at the summit of the 
Madison bed, but this is not the coral bed of the Kentucky surveys. 

On page 103, Mark Linney i", quoted as correlating the Cumber
land sandstone with the Oswego sandstone, and it is suggested that 
"Linney was probably correct." 

A.-MADISO'N BEDS---MOTTLED CLAYS. 

IY.-OHIO. 

In Ohio the Madison beds are replaced by clays and clayey shales 
which are at times mottled ",ith purple and reddish purple and are 
usually devoid of recognizable fossil s. Near the crest of the anticlinal, 
from the Miami River westward toward the Indiana State line, the 
clays are less often mottled, are more calcareous, and contain more 
fossils. In the more western localities Lower Silurian fossils occur 
even in the highest layers of the clay series, and theIr Lower Silurian 
Age is unquestioned. 'l'he exposures on Morris Hill tell a similar 
story for the mottled clays on the eastern side of the anticlinal, not
withstanding the fact that the more eastern exposures of these clay~. . 
have so far not yielded identifiable fossils. The following notes will' 
indicate the position assigned to these clays by various members of the 
Ohio Geological Survey. 

In Ohio, after a lapse of many years, geological investigations were 
resumed under the auspices of the State in 1869. In the first Report 
of Progress of the Ohio Survey for 1869, published in 1871, page 54, 
Prof. J. S. Newberry does not include the Medina in his chart of the 
geological formations of the State. In the report on Montgomery 
County, however, Prof. E. Orton, in describing the Lower Silurian 
rock, says: 
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"The uppermost layers of the series from 6 to 20 feet generally 
deviate in mineral character from the beds already described, in that 
they consist, for the most part, of red and yellow clays, though occa
sionally of a yellowish, arenaceous limestone, which is sometimes 
turned to account as a firestone or as a building rock. It is probable 
that this portion of tI)-e series will be hereafter identified as the repre
sentative of a distinct group of rocks, viz., the Medina sandstone of 
the New York Suryey." (Pages 147, 148 and 164.) 

In his reports on Highland County and the Cliff limestones of 
Highland and Adams counties, in the Report ()if Progress for 1870, 
published 1871, Professor Orton speaks of these shales, clays and shaly 
limestones at the top of the Lower Silurian with much more confi
dence, again calling them Medina. (Pages 257, 267, 268, 277, 295.) 

In Volume I of the Geological Survey of Ohio, 1873, Professor 
Newberry states that the Medina "has been struck in borings for oil 
in northern Ohio, but does not show itself by any well marked outcr(}p 
within the State." (Page 61.) On page 101, these well borings are 
stated to have been made at 'Toledo, Waterville and Vermillion; and 
on page 127 at Columbus. On page 103 a tendency is shown to refer 
the red, blue and mottled calcareous shales at the top of the Lower 
Silurian, so far not known to have fossils, t(} the Medina. I do not 
know where, in the vicinity of Dayton (page 126), clay or shales occur 
at the top of thc Lower Silurian which do not contain easily recog
nizable Lower Silurian fossils. Indeed, my experience has been that 
while it is extremely difficu It to find fossils in these clays and shales 
at many points along ihe eastern outcrops of the Cincinnati anti
clinal, fossils become rather frequent at this horizon along the crest 
of the arch and westward. The strata at Madison, Indiana (page 127), 
which Professor Hall, in the notes on his journey of 1841, referred to 
the Clinton, belong to the top of the Lower Silurian (Madison beds). 
On page 414, thc red shales of tll€ Ohio end of the Cincinnati anti
~l are considered by Professor Orton to be Medina. On page 462, 
Pmfessor Orton refers the often red, non-fossiliferous shales 01' mar
lites of Clarke County to the IJower Silurian, indicating that he was 
not always successful in persuading himself that these shales were 
:Medina. 

In Volume II of thc Ohio Survey, 1874, in the report on Greene 
County, page 663, the light blue or red colored unfossiliferous shales 
are again tentatively placed by Prof. Edward Orton in the Medina. 

In Volume III of the Ohio Survey, 1878, Professor Newberry refers 
both the red, mechanical sediments struck in well borings in northern 
Ohio and the· calcareous colored clays outcropping m southwestern 



65 ::\fIDDLE SILURIAN ROCKS. 

Ohio to the :liedina. By this time it had become known that the 
Banded Rock of Indiana was not Clinton, but Lower Silurian (dis
covered by Dr. W. S. T. Cornett, in 1874), but it was not recognized 
that the age of tl:le Banded Rocks of Indiana was identical with that 
of the colored cldys at the top of the Lower Silurian in Ohio (pages 
4 and 6). : 

On page 384, i'n the report on Warren County, Professor Orton 
expresses the vie ,held certainly as early as 1857 (Vol. II, Old Series, 
Kentucky Surve), D. D. Owen, pages 102, 103), that the coral bed 
marked the june ion between the Upper· and Lower Silurian when 
other well recog izable Lower Silurian fossils (usually brachiopods) 
were not at han ; under the term "corals" are included true corals 
and stromatopor id sponges, The overlying clays completing the 
series to the Clin n limestone (page 384, line 8) are evidently consid
ered as Upper Si urian. According to my own notes, the Clin ton at 
Morris Hill lies 4 feet above the Tetradium and Stromatopora bed 
of Orton. Irour eet of clay, mottled with green and purple, lie two 
feet above this b d; that mottled clays can belong to the Lower Silu
rian is shown by t 0 feet of limestone, with Orthis occidentalis six feet 
above the coral b c1 anC). two feet of thin limestone layers, with bryo
zoans of Lower ,ilurian age, eight feet above the coral bed, leaving 
only four feet of haly rock not accounted for. Morris Hill is nearly 
straight south of ayton, and lies along the line at which the clays at 
the top of the Lqwer Silurian, the supposed Medina days of Orton, 
become fossiliferqus on going westward, This is the reason why no 
Medina is identififd in Preble County (pages 404-419), which lies still 
farther west. I 

The five feet 0 sandy limestone alternating with thin beds of elay~ 
which occur at he base of the Clinton in Clinton County along 
Todd's Fork (pa s 442, 443), I have called the Belfast bed. Their 
position will be I' ferred to later. 

In the report 0 Miami County, page 481, Professor Orlon's ee<rtion, 
in order to corre~pond with his belief that red shales are Medina, 
should read (not 40rrecting his measurements): 

Clinton, 35 feet.' 
White, fine grained sandy layer, 6 inches; associated vdth the Clinton. 

l ' ht bl· 1 5 f t {strata dividing rocks known to be UpperMedina 19 ne cay, ee. S'l' fr th kn t b IM di d h] 4, f t 1 unan om ose own 0 e ,ower 
e na re s a es, ee . Silurian. 


Blue shale, known to belong to the Cincinnati Group, 20 feet. 


When I visited this locality I found a section very different from the 
one quoted beneath the Clinton at this locality; so very different, 
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in fact, that it is impossible for me to determine what are the elements 
of Professor Orton's section. . 

At the railroad cut north of Tippecanoe (page 481), annelid teeth, 
such as are found in the Lower Silurian, occur within seven feet of 
the Clinton, but the first easily recognized IJOwer Silurian fossil, 
Orthis occidentalis, occurs 21 feet beneath the Clinton. At the bridge 
a short distanoe below the falls at West :Milton (page 481), however, 
according to my notes, Orthis occidentalis occurs nine feet below the 
Clinton, the upper five feet corresponding to the Belfast bed to be 
described later. 

In Volume VI of the Ohio Survey, 1888, Professor Orton (pages 
4, 11) again refers the red and otherwise colored sb'ales at the top of 
the Lower Silurian to the Medina. Small pebbles are said to occur in 
some of the sandstone beds, included in the Medina. Where? The 
Medina is identified in the wells at Findlay (page 115). 

In Volume VII of the Ohio Survey, 1893, the statements of Volume 
VI are repeated (page 11). 

In Notes on a Geological Section at Todd's Fork, Ohio (Clinton 
County), published in the American Geologist, pages 412 to 419, I 
referred the five feet of sandy rock below the .Clinton to the Medina, 
and described the fossil annelid teeth which this layer contains. The 
layers were in a later pUblication referred to the Belfast bed. Two 
feet of sandy limestone at .Fair Haven were erroneously considered 
Medina, owing to the presence of a large unfamiliar aviculoid shell. 

In my paper "On Clinton Conglomerates and Wave Marks in Ohio 
and Kentucky," .Journal of Geology, Vol. III, '95, the sandy lime
stones at the top of the Lower Silurian in Kentucky are erroneously 

. referred to the Oneida and Medina (page 13), and the Crab Orchard 

. shales of Kentucky are erroneously referred to the Clinton (page 14). 
There is no chert in the Clinton of Henry or Marion counties (page 

15). There is no Clinton conglomerate near Fredericktown in western 
Washington County (page 15). In fact, all of the references to Ken
tucky strata (pages 31-40) must be revised in accordance with my later 
discoveries. In these earlier staternents, I merely followed the Ken
tucky Survey reports, and the corrections suggested by later personal 
observations have already been made on the preceding pages of the 
present paper. 
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A.-v~-BELFAST BED. 

OHIO. 

On the eastern side of the Cincinnati anticlinal, as exposed in Ohio 
from Clarke to Highland counties, there is a series of rather sandy, 
massive limestones, which occur between l1nequivoc~l Lower and Up
pCI' Silurian rocks: between the mottled unfossiliferous cl~s and the 
crinoidal Clinton limestones. They have been called by me the Bel
fast bed. 

In his report on the geology of Highland County, Second Report 
of Progress, 1871, pages 268, 277, Prof. E. Orton expresses the belief 
that the massive saudy limestones used for bridge abutments near Bel
fast (Belfast bed) supply the place of the red shales (Prof. Orton's 
:Medina), when the litter are wanting. 

In the report on Greene County, Ohio Survey, Vol. II, '74, pages 
G63, Go;), Prof. E. Orton evidently includes the sandy limestones (Bel
fast bed) in his Clinton, near Mr. Goo's residence, and elsewhere. 

A similar disposition of these sandy limestone beds (Madison) was 
made by Prof. Orton in the report on Warren County, Ohio Survey, 
Vol. III, '18, pages 384, 385, and by Mr. John Hussey, in the case of 
the corresponding beds in Clinton County, page 442. 

The more claycy representatives of the Belfast bed in Miami County 
(page 481), and at othor western exposures, were naturally classed with 
the clayey Medina of Orton. 

In my paper "On Clinton Conglomerates and Wave Marks in Ohio 
and Kentucky," 1895, the :the feet of sandy limestone with annelid 
teeth at Todd's Fork, later called the Belfast bed, are here still called 
Medina (page 18). '['he four feet of similar stone (Belfast bed) near 
Sharpsville with an unknown Orthis (page 21), and the four feet or 
similar rocks (Belfast bed) in the various sections near the type local
ity, Belfast, with annelid teeth and H alysites (pages 24-26), are all 
referred to the Medina. 

In my paper giving "An A.ccount of the Middle Silurian Rocks of 
Ohio and Indiana," Journal Cincinnati Society of X atnral History, 
Vol. XVIII, '96, I give a full cli:,cnssion of what was, at that time, 
known of the rocks at the top of the Lower Silurian. The heading at 
the top of page 16:3, "The Belfast Bed of Ohio, Formerly Called Me
dina, .With Frequent Observations on the Clinton of Ohio," is mis
leading. The four to five feet of sandy limestones which I here, for 
the first time, call the Belfast bed, are not the typical Medina rocks of 
Prof. Orton and other writers on Ohio geology, and are therefore not 
the rocks formerly called Medina in Ohio. It should be remembered 
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that the identification of the Medina in Ohio has not only been solely 
lithological, lJut has been practically made upon the sole basis of color. 
Had the clay", near the top of the Lower Silurian not had a single 
touch of red, or purple color, it is probable that the name Medina 
would neYer have been applied to them. Prof. Orton's typical Me
dina, consists not of the four to five-foot sandy limestone bed I called 
the Belfas~ but of the much thicker underlying clays. 

The sandy limestone beds could not be definitely assigned even in 
Prof. Orton's section. They lie between Prof. Orton's unequivocal 
Clinton and his reported l\fedina. 1 am not certain as to the age of the 
Belfast bed myself. The presence in it of H alysites catenulatus seems 
to determine its Upper Silurian age, and annelid teeth are hardly good 
means of identifying horizons in the present state of our knowledge 
of these forms. I do not see in what way we gain by insisting that the 
Belfast bed is of Medina age, before we have positive reasons for mak
ing this identification. The red, purple, and otherwise colored clays 
below the Belfast bed and its equivalent, are, however, Lower Silurian, 
as is shown by the presence in them of Lower Silurian fossils. A good 
section illustrating this, is seen at Morris Hill (pages 173, 174), al
ready commented upon. 

The Belfast bed, whatever its age, is well exposed along the whole 
eastern outcrop of the Middle Silurian. It is seen in the most western 
outcrops on the eastern side of the summit of the Cincinnati anti
clinal, being exposed near Dodds, Lytle, Centerville, Soldiers' Home, 
near Dayton, and at Ludlow Falls. It loses its sandy character and 
becomes a layer of hardened calcareous clay in its more western ex
posures, from Lytle to Centerville and Ludlow Falls. In Preble 
County it is entirely absent, and nothing corresponding to it has been 
discovered in Indiana. '1'he Belfast bed is the only bed which I have 
seen in Indiana, Ohio or Kentucky whose position at present is doubt
ful. It is the only bed which may be Lower Silurian and which may 
be of Medina age. As far as known at present, it is confined to the' 
eastern side of the Ohio end of the Cincinnat~ anticlinal. 

B.-CLINTON. 

I.-INDIANA. 

The second Geological Survey of Indiana began its labors in 1869. 
The first Middle Silurian rocks studied occur in the counties along the 
Ohio River. This is not a favorable location for the recognition of 
the Clinton formation. The Clinton' in the river counties of Indiana 
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rarely exceeds four feet in thickness, and often thins down to about 
one foot. In the more southwestern exposures it is often a siliceous 
limestone, almost devoid of fossils, and lithologically similar to the 
more immediately adjacent rocks. In the more northeastern ex
posures, where it has a salmon brown color, and contains fos
sils, the fossils are so firml'y imhedded in the rock that their 
collection is of no interest to collectors, and their study is likely to be 
neglected. The Clinton was therefore never identified as a separate 
formation in this part of Indiana until 1889, when Prof. A. H. Young 
recognized the Clinton character of the fossils in the salmon colored 
limestone layer ncar Hanover, and sent to me a fair collection of these 
fossils. 

In the meantime the thin band of Clinton was classed by different 
writers either with the Madison bed below, or the Osgood bed above. 
As far as can be determined, Prof. Borden, in the early reports, in
cluded the Clinton, with the overlying beds, in the Lower Niagara, but 
called the underlying Lower Silurian beds (Madison beds), Clinton. 
Mr. E. T. Cox also includes the real Clinton in the Lower Niagara, 
but he calls the underlying roeks, Lower Silurian, which is correct 
(Eighth, Ninth, and Tenth Reports, '79). 

In his report on Jennings County (Seventh Report, 1876, page 154), 
Prof. Borden incorrectly refers the Madison-like beds, at the base of 
the Osgood beds, north of Madison (in Jefferson County), to the Clin
ton, on acconnt of their lithological resemblancc to the sandy lime
stones which occur at the top of the Lower Silurian (Madison beds), 
his Olinton. Prof. Borden's error is easily explained. The resem
blance of the lower Osgood rocks in some parts of Jennings County 
to the ~fadison bed exposures at various points along the Ohio 
River is so great, that, in my account of the strata in Jennings 
County, I refer to them as the .7j;[adison-like Osgood beds. 

Dr. 1\[ X. Elrod (in the Twelfth Report of the Indiana Survey, De
catur County, 1883) was the first person to recognize clearly that there 
were two shales in the Niagara; onc ncar the top, Waldron shale, and 
one at the hase, which he called the Lower Niagara shale (Osgood 
shale). While it is evident that Dr. Elrod knew that the Lower Ni
agara shale was not a homogeneous mass, but consisted of a thin upper 
shale, a thin intermediate set of flag limestones, and a thick bed of 
marls at the base, he did not succeed in identifying all three parts of 
the Lower Niagara shale in all of his sections. He seems to have 
been of the 0pinion that the Lower Niagara shale varied considerably 
in thickness, so that in some places it was represented by only one or 
two feet of shale. 
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Dr. Elrod did not succeed in recognizing the Clinton either litho
logically or paleontologically. He called anything Clinton which lay 
between the base of what he considered the Lower Niagara shafe and 
the top of what he considered as Lower Silurian, without reference 
to the litholog'ical or paleontological characteristics of whatever at any 
locality he identified as Clinton. The result is that he identified both 
real Clinton and also rocks belonging below the upper shale of his 
Lower Niagara shale as Clinton. Owing to the fact that some of these 
identifications are correCt, Dr. Elrod is the first geologist who 
gave the name Olinton to mcks which are Clinton, occurring 
in Indiana, without including in t.he same section, at the same local
ity, rocks which are not Clinton. 

Clinton and Lower Silurian rocks are the only rocks exposed at 
Parker's Mill. 'rhe identification, therefore, must be correct (page 
130). 

Clinton occurs ill the creek bed, east of Hollensbe's quarry, and west 
of Rossburg. It occurs about eight feet below the Upper Osgood 
shale. Dr. Elrod gives a thickness of only two inches to the shaly 
clay which he identifies as Lower Xiagara shale. It is very probable 
that he meant to give it a thickness of 20 inches, a cipher being omit
ted. The context shows that he was aware of the fact that this was 
only the upper part or his Lower Niagara shale section. Dr. Elrod's 
suggestion that the remainder of the Lower Niagara shale section (in
cluding the 08good limestone and the Lower Osgood shale) is six feet 
thick is fairly correct. This makes it very probable that when he 
identifies the underlying rock as Clinton, that he had the Clinton in 
mind. It is difficult, however, to nndel'f'tand why he should call the 
salmon brown Clinton butt, and why he should refer to the CI:nton 
as being Immel nearer H08f'bl1l'g, ,vhen the Clinton is exposed very 
close to the first exposures of the Lc)\n:1' ]\ iagnra shale (pages 120, 
121). 

At DuCl'ow and Gleason's quarry, Sand Creel~ Township (page 123), 
Dr. Elrod again applies the nallle Lo,,'er Niagara shale to the one foot 
t\\'o inches of marly clay at the top of the Osgood section. The three 
feet of thin ledges of flagging include the Osgood limestonc and the 
upper part of the Lower Osgood clay, which forms a sort of rubble 
limestone in this section of the State. The Clinton is said to be eight 
inches thick and to be a hard, buff stone. It mnst, thererore, be a 
part of the lower portion of the Lower Osgood clay, at times called 
by me the Madison-like Osgood rock. rrhere is no real Clinton rOllnd 
at this quarry. 
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At the foot of the milldam, opposit.e the Boicourt quarry (page 
126), Dr. Elrod once more applies the name Lower Niagara shale to a 
12-inch bed of marl, which is t.he TIner Osgood clay. In this case, 
however, he makes no allowance for the lower part of the Lower Ni
agara shale section, but calls the 10-inch persistent layer, just beneath, 
which is the Osgood limestone, Clinton. There is no Clinton here. 

Even if the six. feet which Dr. Elrod found covered in the sectioll 
taken on Squaw Creek had been exposed, he would not have been able 
to find real Olinton, this formation being absent (sout.h of ~Iillhousen, 
page 122). 

At Larkin Walter's quarry (pages 118, 119), Dr. Elrod once mOTe 
identifies the Upper Osgood shale, one foot. eight inches thick, as 
Lower Niagara shale. Underlying this shaly marl he says there are 
beds 6f hard stone; these beds eOlTespond in position to t.he Osgood 
section below the Upper Osgood shale. The Clinton is said to 
be a burr ledge about eight inches thick, occurring a few yards down 
the creek. rfhe real Clinton is a salmon brown rock, about five or six 
feet thick, and is well exposed about 200 yards down the creek. 

It may be noted in connection with all of the sections here dis
cllssed, that the word buff applies far better to the rocks at the base of 
the Osgood section than to the salmon brown Clinton of this county. 

Shells identifiable with Meristina intermedia are far more common 
and more characteristic of the Osgood limestone than of the Clinton. 
'1'he report does not state where the brachiopod was obtained, whether 
it occurred where Olinton was to be found. 

In middle Fayette Oounty, the Osgood beds, Dr. Elrod's Lower' 
Niagara shales, are not very similar, lithologically, to the correspond
ing beds of Decatur County. The result is that. all of the hard lime
stone beds underlying the undoubted Niagara are placed in the 
Clinton (Fourteenth Report of Indiana Survey, 1884, pages 47, 51). 
The result is that Dr. Elrod here includes rocks both above and below 
the real Clinton in his Clinton section, as already explained. (See 
above, the discussion on the Fourteenth Report.) 

In the Fifteenth Report of the Indiana Survey, 1886, ~faurice 
Thompson quotes Dr. Elrod's incorrect identification of the Olinton, 
just mentioned, for the second time. 

The various references to the Clinton in Prof. E. P. OUbberley's 
paper on "Indiana's Structural Features, as Revealed by the Drill," in 
the Eighteenth Report of the Indiana Survey, 1893. pages 222 to 255, 
can scarcely receive serious attention when it is remembered how little 
~uccess had up to that time attended the identification of this forma
tion, where actually exposed, often with abundant fossils. 

6-Geol. 
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In 1896, I identified the Clinton at various points between Rich
mond and Osgood Account of the ~1iddle Silurian Rocks of 
Ohio and Indiana, Jour. Cincinnati Soc. :Kat. Hist." .Feb.., 1896), but 
interpreted the section at Ball's quarry incorrectly. This was the first 
attempt to trace the Clinton formation in Indiana by means of its 
fossils. 

In the 'l'wenty-first Annual Report of the Indiana Survey, 1897, I 
gave an account of the Clinton Group, tracing it from Charlestown 
Landing to the southern end of Decatur County. 

In the Twenty-second Report of the Indiana Survey, 1898, I con
tinued these studies of the Clinton, tracing it as far northward as 
middle Fayette Oounty, correcting the interpretation of the section 
at Ball's quarry. In the last two reports, the Olinton was again 
identified at numerous localities, by its fossil contents. 

B.-CLINTON, 

II.-KENTUCKY. a, EASTERN COUNTIES, 

The Clinton was identified in Kentucky as long ago as 1857, by 
Dr. D. D. Owen (Kentucky Survey, Vol. III, Old Series, 1857). 
A section taken in Lewis County, on the Ohio River below Vanceburg, 
near the mouth of Salt Lick Oreek (page 120), contains strata doubt
fully referred to the Clinton of New York. A section taken at Poplar 
Flats (page 125) includes or cherty magnesian limestones, at 
base encrinital, referred to the Clinton. In Fleming Oounty, at 
Mount Carmel, east of Poplar Plains (page 127), the Clinton is cred
ited with the fossils Glyptocrinus plumosus, Leptwna depressa, and 
Orth1"s circulus. In Bath County, near Owingsville (page 130), ten or
more feet of enerinitallimestone are referred to the Olinton. Olinton 
is mentioned as occurring on Lulbegrud Creek, in .Montgomery 
County (page 134), and in Rsti.ll County (page 137). 

Dr. Owen did not identify the Clinton in the eastern counties of 
Kentucky by Illeans or its fossils, although reference is made to these. 
Glyptocrinus plumosus was described by Hall from scattered frag
ments of crinoids which he believed to belong to the same species. 
These consisted of of arms, parts of columns, and 
joints of columIll'!. \Yhen Dr. Owen identified the Clinton in Ken
tucky, five years later, he must have identified the crinoid in question 
upon material of very questionable speeifie identity, to say the least. 
The Leptcena depressa is only a small Leptcena rhomboidalis~" this 
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species actually occurs in the Clinton, but it ranges from the Cincin
nati Group through the Clinton and Niagara, so that it can not be 
used very well to identify the Clinton. Orthis circulus, as far as I 
know, is not found anywhere in the Cincinnati anticlinal region. It 
seems to me almost oertain that this must have been an incorrect 
determination. Orthis flabella, the form with rather numerous plica
tions, i. e., with more plications than the more typical forms, is 
fairly common, and, together with Leptama rhomboidalis and various 
joints of crinoid stems, is almost the only fossil commonly found, 
when fossils in general are scarce, in the Clinton of southeastern 
Kentucky. This may also be true in .Fleming County. 

The identification of the Clinton in Kentucky was chiefly based 
upon the presence of an iron ore hed at the summit of a series of 
limestones. A similar oolitic iron ore bed occurs at the top of the 
Clinton in New York. The identiflcation of the Clinton was therefore 
lithological. In the eastern counties of Kentucky, where the iron ore 
bed is found, the Clinton is correctly identified. In southern Ken
tucky, where the iron ore bed is absent, the Clinton is more commonly 
referred to the Medina, and, in western Kentucky, to the Niagara, 
being placed in these formation~ together with other rocks. 

Owing to the presence of the iron ore, Professor Shaler, also, called 
the oolitic iron ore bed and the limestones jnst beneath, Clinton. 
(Kentucky Survey, Volume III, New Series, pages 165, 166, 169.) 
It is evident, however, that a vague idea. prevailed that the oolitic iron 
ore marked the upper limit of the Upper Silurian. The sentence at 
the bottom of page 163 (Kentucky Survey, Volume III, 18(7) was 
evidently intended to read: "The most remarkable feature in the 
formation is the presence at various points of extensive deposits of 
iron ore at its upper limit." 

And, on page 169, it is stated that {<this so-called Clinton iron bed 
may not unusually be found at the top of the Silurian section." The 
diagrammatic section, on page 166, gives further direct expression to 
this belief. The name Silurian ore is therefore preferred to the name 
Clinton ore. 

Professor Shaler's hesitancy to accept the term Clinton is the more 
noteworthy sinoe, in 1877, when the third volume of the Kentucky 
Survey went to press, Prof. E. Orton had for six years considered the 
oOlitic iron ore and the underlying limestones in the southern counties 
of Ohio as Clinton. Moreover, in 1873, F. B. Meek had identified 
certain fossils as belonging to the Clinton in Ohio (Volume I, Ohio 
Paleontology), and, in 1875, Professors Hall, Whitfield and Nicholson 
had referred fossils to the Clinton (Volume II, Ohio Paleontology). 
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There was no doubt that the Clinton of Ohio and Kentucky were 
identical. Aside from the presence of the oolitic iron ore bed at the 
summit of the Clinton in each State, the limestones beneath the iron 
ore bed, which were included in the Clinton, contained considerable 
chert· in both States. '['hese cherts were especially conspicuous, in 
both States, nearer the Ohio River. Moreover, in be.th States a great 
series of clays and clayey shales are found overlying the oolitic iron 
ore beds. And, finally, all the strata concerned could be easily traced 
from one State into the other. 

In the various county reports of Kentucky, :Mr. W. M. Linney fol
lows Owen and Shalcr in calling the oolitic iron ore bed and the 
underlying limestones Clinton. But it is difficult to determine with
out further study just what rocks, in addition to the real Clinton, 
were included by Linney in his Clinton. Before Mr. Linney took up 
the study of the more northeastern counties of the Cincinnati anti
clinal region, he had become familiar with the great mass of clays and 
clayey shales in IJincoln and Garrard. The clayey shales are of Lower 
Niagara Age (Crab Orchard shales, Osgood bed), but were identified 
by Linney as Clinton. Accordingly, it was necessary for Linney to 
trace the clays of· Linco.}n and Garrard counties northward, and to 
show their stratigraphical identity with the oolitic iron ore and the 
Clinton limestones of more northern counties. The result is that he 
includes in his more northern sections of Clinton a number of clays 
at various horizons where it is not very likely that clays form a part 
of the Clinton section, excepting at the summit of this formation. 
it seems that in places he included even Lower Silurian clayey shales 
in his Clinton. 

In the main, however, Linney's identifications of the Clinton, in 
Olark (1884), Montgomery (1884), Mason (1884), Bath (1886), and 
Fleming (1886) counties, are correct. Had Mr. Linney worked from 
the Ohio River counties southward, instead of in the reverse direction, 
it is very likely that he would have identified the Crab Orchard shales 
as Lower Niagara, and all the subsequent confusion resulting from 
this error would have been avoided. 

In the Richmond folio, "Lnited States Geological Survey (1898), 
:Manus R. Campbell doe~ not distinguish the Clinton. The meager
ness of fossil rem aim to be found in thi.s and in the overlying forma
tions is no doubt accountable for this. The failure to distinguish 
even the Silurian formations from the Devonian limestones is due to 
the difficulty of securing enough evidence to enable the geologist in 
the field to determine where to draw the line between them. The 
result is that the name Panola formation is suggested fo'l' the "Lpper 

• 
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Silurian formations and the Devonian limestones. It is recognized 
that this is a complex. At the base of this complex is a series of 
coarse, rusty yellow sandy limestones,. the greater part of which be
longs to the Clinton. N ear the top of these limestones large crinoid 
beads are very common. Immediately above, internal casts of Whit
fieldella cylindrica are often fairly common. This fossil is character
istic of the Osgood beds in the Cincinnati anticlinal :region. It does 
not occur in the Clinton, but in some localities is fairly common in the 
Osgood beds. The last two or three feet of the more continuous series 
of limestones are, therefore, t;() be classed with the Osgood beds, The 
immediately overlying clays belong to the Osgood beds, and form the 
characteristic element of this formation in the southern and eastern 
portion of the Silurian area in Kentucky. In the lower portion of 
thcse cla.ys straggling laycrs of limestone are intercalated, so that the 
Osgood beds in this part of Kentucky open up with sandstone beds, 
followed by clay beos with iutercalated sandy limestones, and these in 
turn are followed by a considerable Dlass of clays which form the bulk 
of the Osgood beds. 

Near Whites, half a mile south of the station, along the railroad 
track, a.bout 27 feet of the Panola formation are exposed. The upper 
three inches consist of a blue, argillaceous, gritty limestone, with fish 
teeth. It belongs to the Devonian formation. The lower 12 feet 
consist chiefly of limestone with shaly partings, belonging to the 
Clinton. 

In the half a foot of rock above that assigned to the Clinton, large 
crinoid beads from the Clinton and spe:cimens of Whitfieldella cylin
drica are intermingled. This fossil is considered as the characteristic 
fossil of the Osgood beds. It i8 difficult to find traces of it in the 
railroad cut, although fragments are not infrequent in the dump 
north of the cut, 'where the stone removed from the cut was thrown. 
According to this, the 14 feet of limestone and shale overlying the 
Whitfieldella bed a~e to be assigned to the Osgood beds. The great 
thickness of clays forming the main element of the Osgood beds else
where were removed here before the deposition of the Devonian. 
The equivalents of the Laurel limestone, of the Waldron shale, and of 
the Louisville limestone are also gone. rfhe result of all of my inves
tigations for the last five years in Ohio, Kentucky, and Indiana have 
tended to confirm the conclusion that at the close of the Upper Silu
rian a considerable part of the folding which now constitutes the 
Cincinnati axis took place; that a period of denudation took place, 
removing most strata from the axis of this fold, and proportionally 
smaller amounts from its flank,;; and that the Devonian rests uncon
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formably upon the denuded Upper Silurian rocks upon the flanks of 
the axis, and that it rests upon the Lower Silurian upon the middle 
portions of this axis. These ol)servations will be soon ready for pub
lication. 

B.-CLINTON. 

IL-KF...NTUCKY. b, WESTERN COUNTIES. 

Owing to the identification of the Crab Orchard shales as Clinton, 
Mr. Linney was obliged to refer all real Clinton exposures, wherever 
found, to the next lower-lying formation, his Medina. This is true 
in the reports on all the counties lying west of the Cincinnati anti
clinal-Lincoln (1882), Garrard (1882), Nelson (1884)-and north
ward, wherever he thought he could recognize the Crab Orchard 
shales. The limestone which he identifies as Medina at James's Mill 
is unquestionably Clinton (Lincoln County; 1882). 

A number of other errors occur. In the report on Washington 
County (1882), Linney refers to possible remains of Clinton iron ore 
beds (page 20). Since the oolitic iron ore bed of the Clinton seems 
never to have extended farther west than the summit of the present 
Cincinnati anticlinal, it is difficult to determine what it was that 
Linney found, and identified as Clinton. The Clinton in the section 
east of Wheatley's branch is difficult to recognize; indeed, this is true 
of the entire upper section. The Clinton is the rock just beneath the 
heavy bed of clays at the summit or the section. 

The real Clinton of Henry County does not contain chert beds 
(Linney, 1887). Both the Lower Silurian and Upper Silurian contain 
chert across the Ohio River, near Charlestown Landing, in Indiana. 
Owing to the fact tha.t Linney includes the Clinton, Osgood shale and 
Laurel limestone in his Clinton, in Oldham County (1887, pages 11 
and 12), it is not impossible that the che·rty Clinton of Henry County 
is the Laurel limestone. The Laurel limestone includes chert, and 
was identified as Clinton in Oldham Connty, as already stated. 

Dr. W. T. Knott follows Mr. Linney in calling the Crab Orchard 
shales Clinton. Moreover, he places the rocks underlying the Crab 
Orchard shales in the Mediua. The Medina of both Linney and Knott 
includes all the strata lying below the Crab Orchard shales and above 
the "coral" bed. The coral bed is a series strata only a few feet thick, 
characterized by' the presence of an unusual number of corals, such 
as FavisieUa stellata, Columnopora 8p. 'I, and Columnaria. It is found at 
the base of the !-Iadison bed, or .Linney's Medina. (Linney's Medina 
includes both the Madison bed and also the Clinton, in the coun
ties extending from Garrard County northwestward.) It so hap
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pens, however, that along the LCHlisville & Nashville Railr~d in 
western Marion County and in the adjaoont parts of Nelson County, 
there is a bed with Tet1'adium at the top of the l1adison bed, within a 
short distance of the Clinton base. Dr. Knott did not recognize that 
the Tetradium bed was at a higher leveJ than the bed which he usually 
took as the base of his Medina section, and he therefore made the 
Tetradium bed the base of the Medina at Coon Hollow, New Hope, 
and at the Marion-Nelson County line. While this still leaves the real 
Clinton in the Medina as heretofore, the !ledina at these localities 
does not include the Madison bed. But the Madison bed is Linney's 
typical Medina rock, the Clinton being placed in the ~fedina only 
because it is a much thinner formation in this part of KenhlCky,so that 
it was not suspected that it represented an age quite distinct from the 
main mass of sandy limestones below, which formed Linney's typical 
Medina. 

B.-CLINTON. 

IIl.-OHIO. 

The Clinton was correctly identified hy Prof. E. Orton at the very 
beginning of the operations of the Second Geological Survey. and no 
error has been made in any of the reports of this survey. The pres
ence of the oolitic iron ore at the top of the Clinton is noted at 
various points hetween Adams County and the Todd's Fork loeality 
in Clinton County. The presence of chert is recorded in Adams and 
Highland counties. 'I'he conglomerate in the Clinton at Belfast in 
Highland County is described. The folIoWhIg are the main references 
to the Clinton in the reports of the survey: Report of Progress for 
18(m (J871), page 148; Report of Progress for 18:'/0 (1871), pages 2,')'1, 
263, 268, 269, 270, 296, 298, ~99; Volume I (1873), pages 62, 103, 
127, "132, 453, 463; Volume II (1874), pages 663-667, 6.,1; Volume III 
(18i8), pages 2, 5-7, 384-386, 400,406-408,441-443,478-480; Volume 
V (1884), pages 371, 372, 611; Volume VI (1888), pages 11-13, 705, 
727; Volume VII (1893), pages 10-11, 518. 

In the third volume of the survey a list of fossils found in the 
Clinton is given (pages 415, 416). Lichenalia concentrica does not 
occur in the Clinton. Atrypa nodostriata is Atrypa marginalis, and 
Z ygospira modesta is a small specimen of the same Atrypa. Orthis 
c'irculus must he a fairly large specimen of Orthis elegantuZa, and 
Streptorhynchus subplana does not occur in the Clinton. Cyclonema 
bilix is a I..Iower Silurian species. For the Clinton species described 
from the Clinton of Ohio, the name Cyclonema daytonensis may be 
suggested. 
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a. -OSGOOD BEDS. 

L-INDIANA. 

The first geologist in Indiana to distinguish the shaIy and clayey 
Leds (Osgood) at the base of the Niagara from the rest of the Niagara 
formation, an.d to them a separate designation, was Dr. M. N. 
Elrod. (Report on Decatur County, Twelfth Report of Indiana Sur
vey, 1883.) He recognized in it the upper thin strata of shale 
(upper Osgood shale), the intermediat.e thin flag (Osgood limestone), 
and the thicker beds of marl at the base (lower Osgood shale). (Page 
108.) But, judging from some of his subsequent determinations, he 
failed to recognize the degree of constancy of this order of litholog
ical succession. The separation was made on the basis of lithological 
characters, not paleontological. 

In 1896, I recognized, in a confused way, that the Lower Niagara 
beds north of Osgood contained many fossils distinct from those 
farther up the especially distinct from those in the Waldron 
bed. I therefore refe.rred to them as forming the Lower Osgood phase 
of the Laurel formation. (An Account of the Middle Silurian Rocks 
of Ohio and Indiana, .Tournal of Cincinnati Society of Natural His
tory, February, 1896, pages 190, 191.) 

Haying learned in conversation with Mr. E. O. Ulrich, who had 
made considerable collections in this formation at Osgo{)d, and along 
Big Creek, that he had become satisfied that this represented a horizon 
Yery distinct from the Waldron, I began to investigate this formation 
lllore carefully, and gave a much more accurate account of its litho
logical features, as {ar as its exposures along Creek and northward 
ill the area then being investigated are concerned, in my report on the 
Geology of the Middle and Upper Silurian Rocks of Clark, Jefferson, 
Ripley, Jennings and Southern Decatur Counties (Twenty-first Re
port of the Indiana Survey, 1897). The name Osgood beds was here 
tir~t applied to this formation. 

In tl1e Twenty-second Report of the Indiana Survey (1898). the 
lithological study of the Osgood beds was continued for the more 
llOrthem counties of Indiana. 

G.-OSGOOD BEDS-CRAB ORCHARD SHALES. 

II. -KENT"GOKY. 

The Osgood beds are represented in central and southeastern Ken
tucky by a thick series of clays which merge northward into clayey 
shales. In the neighborhood of Crab Orchard they were called Crab 
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Orchard ;:hale,; by M. Linney, and were supposed to be Clinton. Mr. 
Linney was not very successful in tracing these shales and clays from 
the type locality northward, nor in identifying them where they merge 
into the Osgood shales on approaching the Ohio River opposi.te 
Indiana. 

The shales at Crab Orchard were erroneously referred by Mr. Lin
ney to the Clinton. Hence, thc corresponding clayey shales, in Lin
coln (1882), Garrard (1884), ~elson (1884), Marion (by W. F. Knott, 
J 885), and Oldham counties, are also referred to the Clinton. 

In the reports on Clark (1884, pages 27, 28), Montgomery (1884, 
page i59), Mason (1885, page 1±), Bath (1886, pages 21, 22), and Flem
ing (18Si), pages 69-71), the corresponding shales are more correctly 
l'(efel'red to the Niagara. It was not known, however, that they were 
the Crab Orchard shale, but it was supposed that the Crab Orchard 
shales merged into the Clinton on going northward, apd that the 
clayey shales of the counties in question represented the Niagara shale 
(Fleming County report, 1886, pages 70, 71), at the base of the Niag
ara, in Ohio, and this is their correct position. 

In the report on Oldham County (1887), the real Clinton is made 
the base of Linney's Clinton. rrhe 15 feet of blue Crab Orchard 
(Osgood of Foerste) shales, and the 30 feet or more Of Niagara rock 
(Laurel of Foerste) overlying the same, are all classed in the Clinton, 
the uppermOflt 20 feet of the limestone being called the cavernous 
layer (pages 11, 12). 

Resting on this cavernous bed (top of Laurel of l~oorste) are blue 
clay shales (Waldron shale of Foerste), and above these is a consider
able thickness of limestones (Louisville of Foerste). Linney calls the 
cavernous bed Clinton. The Waldron bed he places at the base of the 
Niagara; he must therefore identify it as equivalent to Niagara shale. 
And the Louisville limestone he identifies as the main mass of the 
Niagara. He evidently did not know of the presence of two clays in 
the Niagara-one at the bottom, and one near O'r above· the middle. 

Linney's identification of the Waldron shale as the Lower Niagara 
shale, and the underlying Niagara (Laurel) limestone as Clinton, is 
exactly matched by a note in the last volume of the Indiana Survey, 
whieh erroneously credits Mr. A. F. Foerste with the belief that the 
limestones below the Waldron shale are Clinton. 

rrhe Crab Orchard shales are correctly referred to a position aboye 
the Clinton, and are made equivalent to the Great Marl bed of Adams 
County in Ohio, by Dr. D. D. Owen (in Volume 3, Old Series. Ken
tucky Survey, 1857), in Lewis County, pages 120, 125, and Bath 
Count.y, page 130. The UJ]certainty left by the few referenees of 

http:opposi.te
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Pro!' N. S. Shaler, in the third volume of the Kentucky Survey, 187 
have already been commented upon in connection with the discussic 
of the Clinton of Kentucky. 

The existence of the Osgood shale as a member of the Panola rQl 

niation on the eastern side or the. Cincinnati axis in Kentucky ha 
been already commented upon in the discussion of the Clinton forma 
tion of this section of the State. 

C.-OSGOOD BEDS-NIAGARA SHALE. 

IIL-oHIO. 

At the base of the Niagara in Ohio are several feet-two to five
of hard, fine-grained, white limestone, which have been called the 
Dayton stone. The following are the chief referenees to this stone in 
the literature of the survey: Report of Progress for 1869 (1871), page 
149; Report of Progress for 1870 (1871), pages 272, 297-302; Volume 
I (1873), pages 104, 465; Volume II (1874), page 668; Volume III 
(1878), pages 5, 386, 409; Volume V (1884), pages 613-616; Volume 
VI (1888), page 13; Volume VII (1893), pages 12, 519. 

Above the Dayton stone is a series of rocks which vary considerably 
in different parts of the State, but which evidently correspond stra
tigraphically to the Osgood beds of Indiana. In the southeastern part 
of the Silurian area, in Adams and Highland counties, the series con
sist of clayey shales of considerable thickness, often exceeding 100 feet. 
North of Hillsboro, thin fragile courses of shaly limestone begin to 
replace the clayey shales, and in the more northern and northwestern 
counties the lower courses are replaced chiefly by a poor quality of 
limestone, readily .weathering, while the upper more shaly courses are 
very calcareous. In Clarke and Montgomery counties the shale series 
is reduced to 10 to 15 feet. In the Ohio reports the shale series is 
called the Niagara shale~ The West Union cliff may correspond to the 
limestone courses in the upper part of the Osgood beds in Indiana and 
western Kentucky, but it has so far not been sufficiently investigated 
to admit of correlation. The following are the chief references to the 
Niagara shale in the literature of the survey: Report of Progress for 
1870 (1871), pages 272, 297, 302; Volume I (1873), page 465; Volume 
II (1874), page 669; Volume III (1878), pages 7, 386; Volume V 
(1884), page 615; Volume VI (1888), page 13; Volume VII (1893), 
pages 11-12. 



A REPORT UPON THE WALDRON SHALE AND ITS 

HORIZON, 


In Decatur, Bartholomew. Shelby and Rush Couttties. Indiana., together with 

Such Othu Infotma.tion concerning the Region Surveyed. as is 


of Probable General Interest. 


BY J. A. PRICE. 

INTRODUCTORY. 

As only six weeks were spent in the field gathering data for this 
report, the writer wishes to state at the outset that many interesting 
observations were omitted, especially touching upon the physiograph
ical and glacial phase of the. subject, and that the line marking the 
horizon of the Waldron shale, as indicated on the accompanying map, 
is, in detail, correct only along some of the larger streams where out.
crops were numerous. It is believed, however, that in general the 
location of the shale horizon, one of the principal features of this 
report, is correct. 

The work was somewhat handicapped by the heavy drift and the 
alluvial deposits distributed over a large portion of the area mapped. 
In fact, at quite a number of places, the drift was so heavy that the 
exact locating of this line was not only unsatisfactory but altogether 
impossible. 

On the accompanying map, along the streams where outcrops were-
numerous, a continuous line marks the horizon of the Waldron shale. 
At places the shale was observed, while at other points probably the 
base of the overlying limestone or top of the underlying limestone was 
noted, in which case the line was drawn as a continuous one. '1'he 
broken line indicates the probable horizon of the shale following the 
contour line as modified by the assumed dip of the rocks. The dash 
and two dots indicate that portion where the drift is heavy, completely 
covering all exposures, and where the location of the line is merely an 
arbitrary matter. 

(81) 
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An effort was made to work out the eastern limit of the shale in the 
drifted area from well sections, but. owing to the limited and more or 
less confused condition of the knowledge obtainable through the farm
ers and well men, this effort was abandoned as altogether unprofit
able. An inspection of the accompanying map will reveal the fact 
that the line marking the eastern extension of the shale in Decatur 
County is, indeed, a general one. Quite a number of wells are located 
on the map, while only comparatively few well sections are incorpo
rated in the body of the report. The omission of the sections is due 
largely to the fact that they throw but little, if any light, upon the 
distribution of the Waldron shale. Well men invariably report a 
continuous limestone formation down to the Lower Silurian shales. 
Only in very few instances was the shale reported. It is quite prob
able that over a large part of the territory lying east and northeast of 
Greensburg, included in the shale area, the shale, if ever deposited, 
has been removed. This is to receive further discussion under the 
heading, "The Probable Eastern Extension of the Waldron Shale in 
Decatur County." At present, suffice it to say, that this part of the 
work was attended with no few inconveniences, due largely to the 
presence of a. rather heavy drift. 

Incidentally, some little attention was given to the Laurel limestone 
and Osgood beds. * 

In eastern and southern Decatur County a number of gas wells 
"were located, marking the limit of the gas field in that section of the 
county. Largely for the sake of simplicity, the detailed discussion of 
the subject in hand will be taken up by counties. 

DECATUR COUNTY. 

This county is situated in the southeastern part of the State, and 
has an area of 380 square miles. Greensburg, the county seat, locally 
known as the "Lone 'l'ree City," is located near the center of the 
county. That part of the county mapped in this report includes all 
of townships 11 X., R. 9 and 10 E.; 10 N., R. 8, 9 and 10 E., and 
9 N., R. 8 Eo, and parts of the townships 8 N., R. 8 and 9 E.; 9 N., 
R. 9 E.; 11 N., R. 81:;" and 12 N., R. 8, 9 and 10 E. Thcse townships 
and parts of townships comprise all of the county except the eastern 
and southeastern paris, which lie outside of the eastern extension of 
the "\Valdron shale. Quite a number of observations were made out
side of the mapped territory, but as this report is to be primarily a 

"For fuller report upon the La.urel limestone see the reports of this Depa.rtment for 
1896 &Ud 1891. 
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report upon the Waldron shale, but few of these observations have 
been incorporated in the report. 

The outcropping strata in the unmapped area belong to the Upper 
and IJower Silurian formations. The Laurel limestone forms a large 
per cent. of the outcrops in the eastern part of the county. This 
limestone is quarried at a number of places alo:\lg the streams, and 
furnishes not only building stone for local uses, but is shipped to 
various points in and outside of the State.'" 

Drainage and Topography.-The northwestern part of the county 
is drained by' Big Flat Rock Creek, Little Flat Rock Creek and Clifty 
Creek. The last mentioned stream, with its branches, crosses the 
county from a point one mi:le sonthwest of Richland, Rush County, to 
a point one-half mile west of Adams. The central and southwest 
parts are drained by Sand Creek and its tributaries. 

The topography runs from narrow, level creek valleys to rather 
high, irregularly dissected uplands, with hills rising from 30 to 75 
feet or more above the adjacent creek valleys. 'rIle topography in the 
main is glacial and post-glacial. The streams usually have narrow 
flood plains, with here and there rather steep banks. In fact, there 
are two distinct types of valleys; viz., the typical post-glacial valley 
with a nalTOW or no flood plain, and the post-glacial valley as modified 
by pre-glacial valleys where the streams usually have flood plains and 
gently sloping banks. '1'he former type is seen along Clifty Creek at 
Adams and Milford, and a number of other places, while good exam
ples of thc latter are seen along Flat Rock Creek. 

It is more than probable that during pre-glacial and glacial times 
Little Flat Rock Creek and probably Big Flat Rock Creek left their 
present course south of Downeyville and followed down the old chan
nel of Flat Rock Cree].... as marked on the accompanying map, empty
ing into Clifty Creek above Milford. The old valley is very marked, 
passing in a curved line from a po,jnt southwest of the junction of 
Big Flat Rock and Little l<lat Rock creeks to the vaney of Clifty 
Creek in Section 4, north of Milford. The average width of this 
valley is about 375 yards, with banks l'UIming from 20 to 35 or ,:1:0 
feet in height. The narrowest point is near the southern end, where 
it is not over 250 yards wide. The bottom of the channel is covered 
with drift, and no wells have been dug to determine the thickness of 
the deposit. At present Hog Creek and Pond Branch occupy the 
lower half of this old valley . 

.. See same as above. 
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SURFACE GEOLoGY. 

This county is included in the glaciated portion of the State. The 
northwestern half of the county is included in the Wisconsin till 
plain, Hnd the southeastern part is covered with the loess-covered 
Illinoian drift sheet. The southeastern limit of the Wisconsin sheet 
is marked by a well-defined, though not conspicuous morainC', which 
crosses the county from the northeast to the southwest corner, passing 
south of Greensburg. Some of the best exposures, showing the char
acter of this morainic deposit, are found south of Greensburg, in sec
tions 13 and 24, and along Sand Creek in !;lCctions 14 and 23. 

DETAILED DISCUSSION OF THE WALDRON SHALE AN!) 

ITS HORIZON. 


Stratigraphically, the Waldron shale belongs to the upper part of 
the Upper Silurian, but does not form the top of this formation, as 
has been previously correlated by some writers. At a number of 
places, to be indicated below, some 10 or 12 feet of intervening lime
Rtone is to be found between the shale and the base of the Devonian. 
This limestone, we believe, belongs to the Niagara, and forms the top' 
member of the Upper Silurian in this territory, corresponding strati 
graphically to Foerste's Louisville limestone, farther south.* . 

As it is customary to give local names to outcrops, especially where 
the relation between such fornlations and their stratigraphic equiva
lent is uncertain, we shall call this limestone, occurring in part of the 
area mapped, overlying the Waldron shale, and below the sandy lime
stone, which seems to be the base of the Devonian, the Hartsville bed, 
realizing the fact, however, that this formation is not very prominent 
in the immediate vicinity of Hartsville. To fonow this formation 
south a.nd determine its exact relation to the Louisville division would 
be a very intklresting piece of work for the paleontologist. At a num
ber of places, some nine or ten feet of limestone was observed resting 
upon the Waldron shale, the correlation of which is very uncertain, 
due to the absence of fossils; while, at other places, the base of the 
Devonian rests npon the Laurel limestone, the intervening strata, in
cluding the Waldron shale, having been removed by subsequent ero
sion, if ever deposited. 

"For fuller report upon this limestone soe the reports of this Department for 1896 and 
1897. 
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Below is given a generalized section of the stratigraphy of this area, 
indicating the relative position of the different strata, together with 
their maximum and minimum thickness. 

Ft. 
1. DevonIan........................................ 0 to 40 

2. 	 The Hartsville limestone, the stratig'l'aphical equiva

lent of the LQuisville limestone... ...... .. .. .. ... 0 to 10 
3. Waldron shale ..... " .. ... .. .. .... ....... .... ..... 0 ro 61 

4. Laurel limestone ................................. 15 to 4O? 

5. Osgood limestone and shale....................... 15 + 


EASTERN EXTENSION OF THE WALDRON SHALE. 

As is stated above, the exact location of the eastern limit of this 
shale, due to existing conditions, was impossible. By an inspection of 
the accompanying map, it will be seen that the line approximating the 
eastern limitation of the shale extends in almost a due northern diree
tion, from a point one and one-half miles northwest of I.Jayton's mill, 
to a point two miles west of New Salem, in Rush County. Southeast 
of Greensburg, along Cobb's Fork of Sand Creek, the line turns south
west, following in a curved line across the southwest corner of T. 
10 N... R. 10 E., to "Dry" falls, one~half mile southea.st of Greens
burg, where it turns and fellows down the creek to the mouth of a 
branch of Sand Creek, at which point it turns north to Greensburg, 
and then down Sand Creek, following rather close to the stream down 
to Harris City, where it leaves the stream and falls west of Horace and 
Old Lett's Corner, but turns eat't and passes east of Wet'tport. The 
location of this line was determined largely by well sections, and 
owing to the limited numher of well8, together with a greater limita
tion of well sections, its location is, ind€cd, very uncertain. In a 
general way, the sections reported west of this line contain either the 
Waldron "hale or what. seems to be the base of the Devonian, while 
those east of the line contain only the shale and limestone of the Up
per and Lower Silurian formations. Below are given some of the sec
tions found east of the line, as indicated on the map. 

At Mechanicsburg, in Sees. 11 and 12, T. 10 N., R. 10 E... the fol
lowing section was reported by Mr. Johnson: 

Ft. 
1. Drift....... .......................................... 98 

2. Hard, blue limestone......... .. .. .. . .. .. .. .. .. .. . . ... 30 

3. Sandy clay .......................................... 3 

4. Shale............................................... 2 

5. Hard rock .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

134 

http:southea.st
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The limestone in the foregoing section was considered as the Laurel 
limestone and the shale as the Osgood shale. 

Section at the Big ]Tour quarries at Rossburg, in Sec. 8, T . .10 N., R. 
11 E.: 

Ft. In. 
• •• " •• ~ • # • " ••••••• , •• , , •• ~ " ......... ~ .... , ...
1. Drift 10 


2. Hard, blue Laurel limestone..................... 8 

8. Hard, blue Laurel Hmel3rone......... ~ ...•.•..... 5 

4. Hat'd, blue Laurel limestO'ne............... , ..... 6 

5. Hard, blue Laurel limel3tone................. : ... 10 

6. Hard, blue La1ll'e1 Hmestooe..................... 9 

7. Hard, blue Laurel limestone..................... 7 

8. Ham, blue Laurel limestooe..................... 6 

9. Hard, blue Laurellimestooe..................... 6 


10. Ham, blue Laurel limestone ..................... 1 


15 4 


Section at the bridge across the small stream in the northwest 
quarter of the northwest quarter of section 35, one mile northwest of 
Smyrna: 

Ft. In. 
1. Dl"ift 6 

2. Ham, blue limest«)ne..... ... .................. .. 10 

3. H8Jl"d, blue limesrone. . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

4. Hard, blue limestone'. .. ...... .. .. .. ........ ..... 4 

5. Hard, blue limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

6. Hat'd, blue limestooe............................ 8 

7. Hard, blue limestone. .... .. .. .. ............ .... . 6 

8. Hard, blue limestone..... .. .. .. .. .. .. ........ ... 8 

9. H8Jl"d, blue limestone ... " .. .. .. .. .. .. . . .. .. .. .. . 8 


10. HIhl'd, blue limestone........................... 6 

11. Ham, blue llmestO'ne. .. .. .. .. .. ...... .... .. .. .. . 9 


11 7 


The limestone, which is evidently the Laurel limestone, is free from 
chert and WOllid make ycry good stone for bridge work and building 
purposes. Above this exposure, in a. small ra,vine north of the road, 
is an old limekiln, where a considerable amount of lime has ooen 
hurned. '1'he rock is reported as fairly good for this purpose. 

Section of the exposed strata at the stone bridge across Cobb's Fork, 

near the southwestern corner of Sec. 35, 9 ~., R. 10 E., two and one

half miles southwest of Layton's mill: 
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Ft. 
1. Drift and loose chert.................................. 20 

2. Hard, blue limestone (LaUl'el). • . . . . . . . . . . . . . . . . . . . . . . . . 4 
3. Bed of creek. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 

24 

N ear the bed of the creek is a thin layer of chert. 
Outcrops along Cobb's I,'ork of Sand Creek, in Sees. 21 and 28, 

10 N., R. 10 Eo, tour miles southwest of Greensburg: 
Above the stone bridge, near the southwest corner of section 21~ 

in tIl':) bed of the creek, a number of loose, sandy limestone boulders 
wen~ observed, which seem from a lithological standpoint to be the 
eql1halent of the sandy limestone found along Sand Creek, southeast 
of Grrcnsburg. At a point or two in the east bank of the creek, and 
one hundred yards or more above the bridge, this limestone seems to 
be in position, with a probable total thickness of not over three feet. 
Below the limest.one is six feet of loose chert and drift. Following up 
the stream for one-half mile the exposures are covered. One mile 
above this point, in the bed of t.he creek, in the northwest corner 
of section 22, is a fine exposure of five feet of Laurel limestone. 
The Devonian, if present east of the creek, correlating the sandy lime
stone as Devonian, probably occurs as a detached body, as indicated on 
the accompanying map. 

GREENSBURG AND VICINITY. 

Below is given a series of sections taken along Sand Creek, southeast 
of Greensburg one-quarter of a mile, beginning at "Dry" J<"'alls, 250 
yards below the railroad bridge. 

Ft. In. 
1. Hard, sandy, Impure limestone. .... .... .. .... .. .. 1 3 
2. Softer, sandy limestone.......................... 9 

3. Soft, sandy limestQl1e............................ 5 

4. Brund, clay and limestone fragments. . . . . . . . . . . . . . . 6 
5. Hard, irregularly bedded limestone................ 2 

6. Bed of coreek ....•..•......•..•....•..••....•..•• 0 

4 11 

Lilllustone No.5, in the foregoing section, has quite a lot of soft 
to hard chalk white chert mixed promiscuousl}' through it. No.1 
forms tlll! top of the falls. 'rhe total height of the falls is three feet. 
The exposed stmdy limestone, correlated as Devonian, seems to repre
sent the total thickness of this formation at this place. 

7-Geol. 
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Section of the south bank of the creek, 205 yards below the falls: 

Ft. In. 
1. Hard, sandy limestone..................... . 1 3 

2. Sand, clay and limestone................... . lto3 

3. Hard, flinty limestone...................... . 2to4 

4. Hard, blutsh Hmestone..................... . 2to4 

5. Soft, whitish chert......................... . Ih to 1Ih 

6. Hard, bluish limestone.....•................ 3 

7. Hitro, blue limestone mix;ed with chert...... . 1 

8. Hard, blue, cherty limestone............... . 6 

9. Hard, blue limestone....................... . 5 


10. 	 Hard, blue, cherty limestone................ . 4 

11. 	 HlIJl'd, blue, cherty limestone................ . 5 

12. 	 Bed of creek ...................... ~ ........ . 0 


5 	 2~ 

Section twenty yards below the above section: 
Ft. In. 

1. Hard, 8Ii.Ildy limestone.........•...........•.... 2 

2. Clay, sand, chert and limestone................. . 6 

3. HllJ."d, blue limestone...................•...•.... 2 

4. Limestone ........................... : ........ . 8 

5. Hard, blue, cherty limestone................... . 7 

6. Hard, blue, cherty limestone................... . 8 

7. Hard, blue, cherty limestone..........•..•...... 8 

8. Hard, blue, cherty limestone................... . 5 

9. Hard, blue, cherty limestone....••.........•.•.• 6 


10. 	 Bed of creek: ••••••••••••••••••••••••••••••••••• 0 

6 2 


Section of the west bank of the creek, 175 yards below the foregoing 
section: 

Ft. 	 In. 
1. Drift .......................................... 10 

2. Shaly, broken, sandy limestone..... .. .. .. .. .. ... S 
8. Hard, whitish, sandy limestone............... '" 2 

4. HIlll'U, blue Limestone..•...•.......•.... ; . . . . . . . . 4~ 


5. 	 Stlratum of hard, blue limestone with a layer of 

chert near the top and botoom. .. .. .. .. .. .. . .. • . 7 


6. Ha.rd, blue limestone, with chert near the bottom 8 

7. Hard, blue limestone. • . . . . . . . . . . . . . . . . . • . • . . . • . . 6 

8. Hard, blue limestone. • . . . . . . . . . . . . . ... . . . . . . . . . . . 8 

9. Hard, blue, cherty limestone. • . . . . . . . . . . . . . . . . . . . 7 


10. HlIJl'd, blue limestone. .. . . .. . . .. .. . . .. .. . . . . . . . . . I) 

11. Chem........ . . . . . . • . . . • . . . • . . . . . . .. • . . . . . . . . . . 2 

12. Limestone .............•.•..................... 7 

18. Chert.......................................... 2 
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Ft. 	 In. 
14. Cherty l1mestcme••••••••••••••••• " • . • • • • • • • • • • • 9 
15. Chert.......................................... 1 

16. Limestone ..................................... 8 

17. Bed of creek................................... 0 


20 	 10lh 

Nos. 1, 2, and 3 belong to the Devonian, the other strata belong to 
the upper division of Upper Silurian. 

Section 100 yards farther down the creek, as obtained from exposed 
Btrata in the west bank: 

Ft. 	 In. 
1. .Arenaceous limestone ......................... . 1 8 

2. Fragmenta.ry limestone ........................ . 3 

3. Hard limesrone ........................ ~ ...... . 4 

4. Broken limestone, poorly bedded ..........•...... 4 

5. 	 Hard, cherty limestone, Irregularly bedded, which 

breaks down in small, irTegular, sharp-cornered 
pieces ....................................... . 2 

6. Hard, blue, bedded, cherty limestone ............ . 4 

7. Bed of ereek. _ ................................ . 0 


8 	 7 

Section 250 yards above the lower bridge and 200 yards below the 
last of the above sections: 

Ft. 	 In; 
1. Drift .......................................... 10 

2. Hard, sandy limestone.......................... 4 

3. Hard, blue l1meartone. . . . . . . . . . . . • . . . . . . . . . . . . . . . 8 
4. Hard, blue limestone... ...... .... .... .... .. .. .. . 6 
5. Bed of creek....................... ......•.....• 0 


15 2 

At all of the exposures where the above sections were made, the 
limestone was non-fossiliferous. The Devonian seems to continue 
along this stream with a thickness of from three to four feet. Below 
the Devonian is this loose, broken, irregularly beaded cherty lime
stone, which is quarried a great deal for road and street purposes. 
The Waldron shale is absent, and was probably never deposited in 
this locality. 

http:Fragmenta.ry
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Section along Sand Creek three-quarters of a mile south of Greens
burg: 

Ft. In. 
1. Drift ..................... '. • . . . . . • • . . . • .... 15 

2. HBird limestone .•........................... 4 

S. Chert ...•.•................................ 2 

4. .Limestone ................................. . 5 

5. Chert ................................... ; .. 0002 

6. Blue to whitish, Irregularly bedded limestone 2 6 
7. Chert .•......•.•.........•..•....••.•...... 3 

8. Limest;om,e •..•.. ,.....•........•......•.... , . 8 

9. LimeM;one ••••.••....•••.•....••..•...•..•. 6 

10. LImestone ........•................••.•...•. I) 


11. Ohm .........•.......•.......•........•... 0002 

12. Hare Umesoone ............................ 1 2 

13. Hare limestone .•...................•..•... 1 1 

14. Bed of creek............................... 0 


22 10 

If the Devonian occurs along the creek at this point, the formation 
is covered. Indications are that the drift rests upon the Niagara. 

Along the branch of Sand Creek that passes through Greensburg, 
the line of parting between the Upper Silurian and Devonian forma
tions follows up the, stream to the bridge, on the street that runs south 
past the depot. Below the bridge and west of the cemetery, some of 
the IJaurel limestone has been quarried for road and street purposes. 
The stone has its characteristic color, together with its regular bedded 
condition, the strata thinner, however, than their average thickness. 
Just below the bridge, and on the north sid'e of the stream, rather 
high in the bank, is an exposure of an irregular, slightly sandy lime
stone, which, apparently, is the lithological equivalent of the stratum 
forming the top of "Dry" Falls and the base of the Devonian. It 
should bc remembered, however, that, owing to the abscnce of fossils, 
this correlation was made wholly upon lithological charaeteristics-a 
very unsatisfactory and uncertain basis. 

One mile west of Greensburg, at the stone bridge across Muddy 
Fork of Sand Creek, the sandy limestone is exposed in the bed of the 
creek. In composition it varies from a very sandy to a pure limestone. 
Its color runs from a light gray to a dirty brown. It is irregularly 
bedded, non-fossiliferous, and free from chert. Above the bridge, 
some twenty yards, is a small running fall of a few feet. On the east' 
side of the creek, 100 yards below the bridge, is an old limekiln. 
where quite a lot of lime, reported as of good quality, has been burned .. 
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The rock used was taken from the bank and bed of the creek. No lime 
has been burned for a number of years. The kiln was run last by 
Albert Smith, of Greensburg. 

l!'ollowing down the creek, the Devonian forms the bed of the creek 
to a point one-half mile or more above Harris City, where the Laurel 
limestone sets in, thickening rapidly. The Devonian was observed 
250 yards below the railroad, in section 10, ~d at the road crossing 
near the center of section 21, one and one-fourth miles above Harris 
City, where it appeared as a sandy, impure limestone. The greater 
part of the creek bed is drift, the country rock rarely appearing. 

The thickness of the drift varies greatly about Greensburg, running 
from 20 to 150 feet, with a probable average of 50 feet. The 
greatest thickness is to the north and northeast. Below is given the 
thickness of the drift in the vicinity of Greensburg, as reported in well 
sections. At the Hamilton gas well, one and one-half miles north of 
Greensburg, the drift was reported 80 feet thick; in section 21, four 
and one-half miles northeast of Greensburg, only 30 feet thick; in 
sectidn 16, just north of section 21, 28 feet thick; at Kingston, six 
miles northeast of Greensburg, 40 feet thick; one mile southeast of 
Kingston, in section 35, 105 feet thick; in section 34, west of section 
35, 100 feet thick. Three-fourths of a mile southwest of Kingston the 
following section was reported: Drift, 78 feet; chert and clay, 10 feet; 
limestone, 12 feet. ~~long the road running east from Greensburg, the 
drift varies from 30 to 70 feet, and on the road running southeast 
from Greensburg, as far as Layton's Mill, the variation is from 10 to 
90 feet. South, along Cobb's Fork of Sand Creek, the drift, on the 
whole, is not so heavy, due in part at least to the greater denudation 
in this territory. In sections 9 and 16, two miles southwest of Greens
burg, the drift runs from 29 to 50 feet or more. Farf4er south, in the 
vicinity of Harris City, the average thickness is probably not over 30 
feet. In the vicinity of Horace post-office the drift has a maximum 
and minimum thickness of 30 and 70 feet. At a mill just southeast 
of Horace the following section was obtained: Drift, 30 feet; hard, 
blue limestone, apparently the Laurel limestone, 20 feet: It was due 
largely to this section that the line marking the eastern extension of 
the Waldron shale was drawn west of this point. 

At Old Lett's Corner the following section was reported: . Drift, 80 
feet; shaly rock, 3 feet (?); «hard pan," 2 feet, and hard, flinty lime~ 
stone, 30 feet. 'fhis limestone probably belongs to the Laurel lime
stone, presumably the upper strata. 
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CLIFTY CREEK. 

All the rock exposures along the head waters of this creek, in this 
county, belong to the Devonian (?). The greater part of the creek bed 
is drift, the country rock rarely appearing. Observations were made 
at the following places, along the creek just north of Ewi)lgton post-
office, where the following section was obtained: . 

Ft. 
1. Drift .....•...••.........•........•...................• 8 

2. Irregularly, thin bedded. white to grayish limestone 

(Devonian 1)......................................... 5 

8. Impure, rather hard, dull colored limestone to bed of creek 

(Devonian 1)......................................... 4¥.! 


1'T1h 
Good exposures are found along the creek from west of the school

house to the road running north at Ewington, and farther. Irregu
larities in the creek bed, with alternating exposures of limestone and 
drift, indicate the irregularities of pre-glacial topography. This is 
especially true just north of Ewington. 

Section obtained at the old quarry and limekiln, one-fourth mile 
below Ewington: 

Ft. In. 
. 1. Rather sandy limestone, with poorly marked bed

ding planes .................................. . 5 

2. Light grayish, sandy limestone..•................ 2 11 

8. Dull grayish, sandy limestone...........•........ 8 

4. Dull grayi,sh, sandy limestone.•.................. 1 11 

5. Sandy limestone, with chert ..................... . 1 5 

6. Dark brown to red colored, impure, sandy limestone 2 5 
7. Rather hard, dark brown limestone......... , .... . 2 6 


16 10 

More than fifteen years ago this limestone was quarried and burned 
for lime. The lime and quality of rock for this purpose was reported 
favorable. Above and below this exposure, which is probably 100 
yards east and west, the bed of the creek is lower and of drift, sug
gesting the thought that probably the exposure marks the top of 
some pre-glacial hill or divide. The drift in this neighborhood is 
thinner than the average. The limestone, after some little hesitancy. 
was correlated from a lithological basis as Devonian. 

One and one-half miles west of Ewington, where the road crosses 
the creek at the northwest corner of section 23, all country rock are 
covered by drift. This is true along the crook for two miles or more. 
At the point where the road crosses the creek in section 30, two miles 
northwest of Newburg, there is an exposure of eight inches or more 
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of impure, sandy limestone in. the bed of the creek along the road and 
extending up the creek 300 yards or more. Over this limestone there 
is some 20 feet of drift as indicated by the creek banks. The same 
limestone outcrops in a bed of a tributary of this creek, at the road 
crossing one-fourth mile south. From this point down the creek to 
the county line all country rock are covered. In section 31, four miles 
northwest of Forest Hill post-office, a hard, dark-colo'red sandy lime
stone is exposed where the road crosses lfiddle Fork, 

One and one~fourth miles wost of :I!'orest Hill post-office, at Mr. San
ders'; the following well section was reported: 

Ft. 
I, Drift .... , •.... '. ,' ...•...•....•..••.... , ..•. , ........ 60 

2. Shaly lim-estone., •.. , .•. ,., ... "...................... 2 

3. Quicksand............................................ 1 

4. Shaly Iime&tone .....•.•.............. ,............... 5 

5. Quicksand ...... ,..................................... 1+ 


69 
Clifty Creek crosses the county in a southwesterly course from the 

northeast corner to a point two miles south of west of Burney. The 
Waldron shale is exposed at several places along its course from a 
point one and one-half miles east of Sandusky to the west county line. 
The eastern extension of the shale is probably not far from Spring 
Hill post-office; its covered condition here, as in many other places, 
makes its exact looation impossible. On the accompanying map the 
line approximating the eastern extension of the shale is about one mile 
east of Spring Hill post-office. The stream bed both above and below 
this place is of drift, no country rock being exposed above the south
west quarter of section 5, two miles west of Spring Hill. At this last 
mentioned place quite a fine exposure occurs in the bed of the stream. 
It is non-fossiliferous; free from chert; with poor beddi:ng planes, and 
from lithological characteristics was correlated as Devonian. Two 
hundred and fifty yards below this point, in the southeast corner of 
the southeast quarter of section 6, two miles east of Sandusky, is an 
exposure of the Waldron shale. The shale is poorly exposed near the 
level of the creek in the north bauk. The following imperfect section 
was obtained at this exposure: 

Ft. In•. 
1. Drift ...•........•.............................. 30 ? 

2. Sandy I1mesrone ................................ 2 

3. Waldron shale ...•........•....... '............. 1 

4. Covered ro bed of creek. .. .. . . . .. . . . . . . . • . . .. . . . • 2 

At this exposure the shale was free from clay and limestone. But 
very little exposed; occurring at only this one point. The length of 
the exposure along the bank of the stream was not over two feet. 

6 
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This point marks the first appearance of the shale in descending Mid
dle Branch. Only a few yards above this exposure limestone occurs 
in the bed of the creek, and is presumably above the horizon of the 
shale. 

On South Branch, one-fourth mile above where it empties into Mid
dle Branch, the following section was obtained: 

Ft. 
1. Drift ................................................. 20 

2. Waldron shale mixed with drift. ..•... .....• .... .. .. ... 4 
3. LJmestone free from chert............................. 4 

4. Cherty limestone to bed of creek. . . . . . . . . . . . . . . . . . . . . .. 3 

31 

Above this point at a number of places in the bed of the creek the 
Devonian (?) limestone outcrops; in the southwest corner of section 7, 
the northeast corner,of section 18, and in the south half of section 16. 
A'further idea of the stratigraphy of this region is given by the follow
ing well section. 

Section of Frank Bird's well in the northwest quarter of section 16, 
two miles northwest of Spring Hill post-office: 

Ft. 
1. Drift ..•.•........•........•.......•.....••.......... 27 

2. Haro lImestone ............. .. . .. . .. . . . • • .. . .. .. . • . ... 21 

3. Shale (Waldron shale)................. . . . . • • • • . . . . . . •. 2 

4. Flinty lImestone ......•......•.................•...... 15 

5. Hard sandy (?) lim€Stone .............................. 30 


95 

Section of well in the southeast quarter of the southeast quarter of 
section 5, one mile west of Spring Hill post-office: 

Ft. 
1. Drift ..•.................•...................•........ 40 

2. Solid limestone ....•....•...............•.•........... 25 


The shale seems to be absent in this locality. The depth of the 
drift ranges from five to twenty feet in the neighborhood of Spring 
Hill post-office. 

The W81dron shale is exposed at the top of the stone quarry one
half mile east of Sandusky. The following section was obtained at 
the quarry: 

65 
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Ft 	 Ift. 
1. Covered........... .. .. .. . .. . .. • . .. .. . . • .. .. .. ... 8 

2. Clay shale ...................................... 2 

3. Soft, impure. shaly, dirty to light colored limestone 1 6 
4. Bedded Laurel limestone......................... 8 


19 6 

The ttpper two feet of the Laurel limestone lies in courses from 
two to four inches in thickness; the lower six feet lies in courses from 
four to ten inches in thickness, with a union of these strata at places 
forming much thicker course, at one place measuring four feet. The 
one and one-half feet of rubble limestone above the Laurel limestone 
belongs with the Waldron shale, having the shale fossils and forming 
ir a way the transition from the shale proper to the Laurel limestone. 
The Waldron shale, proper, is of a light blue to a drab color, with an 
abundance of fossils. From the bottom of the quarry to the bed of the 
creek is about five feet, making a total thickness of about 15 feet of 
Laurel limestone exposed at this place. This limestone seems to be of 
a very good quality and well adapted in the thickness of its courses for 
building, bridge, and flagging purposes. . 

Section of the north bank of the creek, 100 yards above Douglas 
Hole, one-fourth mile east of Sandusky: 

Ft. 
1. 	 Hard. bluish crystalline limestone, with crinOid 

stems and cora.ls.................................... 2 
2. 'Yaldl'on .shale........................................ 4 

3. Thin. imperfectly bedded limestone.................... 4 

4. Irregularly bedded, cherty. limestone. . . . . . . . . . . . . . . . . . .. 5 
5. Covered to bed of creek. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4: 

19 

The Waldron shale is quite calcareous, containing irregular masses 
of limestone. It is very fossiliferous, the fossils, apparently evenly 
distributed from bottom to top. In No. 3 in the foregoing sootion 
there is a layer of crinoidallimestone near the center. 

Following up North Branch to the center of section 1, three-fourths 
of a mile northeast of Sandusky, an exposure of the Waidron shale is 
found in the west bank of the creek above the road crossing. The 
following section was obtained at this exposure: 
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Ft. 	 In. 
1. Drift, as seen in sloping hIll. . . . . . . . . . . . . • . . . .. . .. 30 ? 
2. 	 FossiliferoU6 shale, with a pale drab to pale dirty 

color where weathered......................... S ? 
a. Cherty Lau~l limestone......................... 2 

4. Covered to bed of creek....... ...... .. .. ...... ... 8 


Along the stream above this point, as far as examination extended, 
the country rock were covered with drift. Observations were made 
along the road and where the road running east from Williamstown 
crosses the stream. 

Section of the north bank of Clifty Oreek, between the railroad 
bridge and the pike bridge, north of Sandusky: 

Ft. 	 In. 
1. Drift ......................................... . 2 

2. Sandy limestone .............................. . 1 

a. 'Valdron shale ................................ . 4 

4. Hard. blue Laurel limestone... , ................ . 6 

5. Hard, blue Laurel limestone.................... . 7 

6. Hard, blue Laurel limestone.................. '" 7 

7. Hard. blue LaUl'e1 limestone.. , ................. . 5 

8. Hard, blue Laurel limestone.................... . S 

9. Hard, blue Laurel limestone.................... . 3 


10. Hard, blue Laurel limestone.................... . 11 

11. Creek bed •............•.•..••......••..•..•... 0 


10 6 

At this exposure the Waldron shale has but few fossils, and with six 
inches of shelly limestone at its bottom. This limestone belongs with 
the shale and represents the transition from the period of shale deposi
tion to the formation of the limestone. Years ago limestone was 
quarried at this place. The same strata are poorly exposed east of the 
railroad bridge. 

Following down the stream no good exposures occur between this 
point and Adams. In general the valley is wider than the average 
width. The stream seems to follow an old pre-.glacial valley at this 
point in its course. 

Along Shiloh Branch, a tributary emptying into Clifty Oreek two 
miles above Adams, all exposures were covered. The following section 
of the gas well east of the cross roads at the north side of section 22, 
three miles northeast of Adams, was reported: 
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Ft. 
1. Drift................................................. 9 

2. Limestone............................................ I) 


8. Shale ................................................ 61 

4. LiIIlieStone............................................ ? 

5. Shale and limestone..•......................... ,...... ? 

6. Trenton at 880 feet. 

Combined section of exposures along Clifty Creek, south of railroad 
bridge west of Adams: 

l!t. 	 In. 
1. Drift ............•...............................4 

2. Soft, sandy, irregularly bedded Umestone. .. .. . . . .. 2 6 

8. Sandy limestone ................................" 1 6 

4. Hard, sandy, cherty,. whitish limestone. . . . . . . . . . .. 1 

5. Very variable, non-fossiliferous, SRlldy limestone.,. 4 6 

6. 	 More or less irregul8ll'ly bedded, ha.rd whitish and 


blue limestone, with discontinuous chert layers.. 5 

7. Bed of creek ••..••••••.•••..•.•••.••.•..••..•••• 0 

18 6 


Detailed section of No.6 in the foregoing section: 
Ft. 	 In. 

1. Hard lim'E!lStone ............................... . 8 

2. H8Il'd limestone ............................... . 1 6 

3. Chert layers .................................. . 8 

4. &lft, whitish to grayish limestone.. ' ............ . 7 

5. Chert layers .............. , ................... . 1 

6. Hard, streaked, sandy limestone................• 6 

7. Whitish to grayish friable sandy Umestone..... . 7 

8. Chert layer, soft ............................... . 2 

9. Hard, pale blue to reddish sandy limestone...... . 5 


10. Impure, whitish lim'E!lStone..................... . 7 

11. Chert layer ... : ............................... . % 

12. Limestone .................................... . 1% 

13. Bed of creek................................. .. 0 


The strata have a decided dip to the south. The occurrence of the 
discontinuous chert beds suggests the upper strata of the Laurel lime
stone, but if this correlation be true, the occurrence of the intervening 
limestone strata is exceptional. From a lithological standpoint, the 
sandy limestone suggests the Devonian. It was at first thought that 
No.5, in the foregoing section, marked the horizon of the Waldron 
shale, but later, owing to the absence of fossils, this correlation was 
considered very qltestionable. It is the writer's opinion, however, that 
the bed of the creek is Silurian and the upper strata exposed in the 
stream banks are Devonian, with the Waldron shale absent. As will 
be seen later, the non-appearance of the Waldron shale is not excep
tional along this stream. 



98 REPORT OF STATE GEOLOGIST. 

Section of the west bank of Clifty Creek, one-fourth mile below 
the iron bridge below Adams: 

Ft. 
1. Massive, impure, sandy limestone...................... 11 


This outcrop is divided by poorly marked bedding planes into three 
strata: 

Ft. 
A rather hard, sandy limestone. . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 
A sandy limestone..•..• '. • . • . • . • • . • . • • . • . • . • . • . • . . . . . . . .• 3 
A sandy limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 

These stra,ta form a projecting ledge or cliff along the creek. Be
low the lowest ledge given in the section, no strata are exposed to the 
bed of the creek. On the opposite side of the stream, and corre
sponding in height to the part covered, is an, exposure of two feet of 
rather hard, hlue to gray limestone, divided into courses of two to 
nve inches. The correlation of this exposure is very uncertain. Prob
ably the greater part belongs to the Devonian. 

A section of the ~outh bank of Clifty Creek, 100 yards below the 
stone arch across the creek at the southeast corner of section 26, one 
and one-half miles northeast of Milford, is as foUows: 

Ft. In. 
1. Massive, sandy CI) Umestone............•• 14 

2. Hard, reddish dull-colored limestone. . . . . . . 3 6 
3. Blue to drab shale. . . .. . . .. .. . . .. .. .. . .. .. ¥oJ to %, 
4. Hard, blue limestone. .. . . .. . . .. . .. .. • .. . . . S 
5. Very ha,rd, blue llJ:llestone. .. .. .. .... ... .. . 1 
6. Hard, blue ·lImestone................... ;. . 10 

7. Persistent chert streak......... ...... .... . 1 

8. Hard, cherty limestone.................... 10 

9. Hard, cherty limestone. .... ... .. ..... ..... S 

10. Thin-bedded, cherty limestone .......•...... ' 1 2 

11. Cherty limestone ......................... 1 1 

12. Ha.rd, blue limestone to bed of creek. " .. .. 10 

23 97'4 
No. 1 is not as sandy as what seems to be the same stratum at 

Adams. 'l'he shale under No. 3 is not persistent, mnning for only 
100 yards along the cliff and then disappearing. The thickness of 
the upper half is constant, while the lower half varies, entirely dis
appearing near the south end of the cliff. The position of this thin 
streak of shale lithologically indicates the Waldron shale, and prob
ably should be so correlated. Nos. 8, 9, and 10, 50 yards farther down 
the stream, are divided into some .nve or six strata of alternating 
limestone and chert layers,' the latter mnning from one to three 
inches in thickness, and the limestone layers from two to nve inches. 
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A small unconformity occursat this point. See sketch below. 

Fig.l. Unconformity olong Clifty Creek,ly' miles northeast of Milford. 
a-b-Line of unconformity. 
x-Lower end of shale streak. 
yy-Llyers of chert. 

The total length of unconformity, as exposed, is probably not over 
45 yards. 

Section of the south bank of Clifty Creek, 100 yards below the stone 
arch across the stream, one-half mile north of Milford: 

Ft. In. 
1. Soft, sandy limestone ...... ; .................... . 5 

2. Sandy, variable. irregularly bedded limestone..... . 2 6 

3. Hard, cherty limestone....'...................... . 6 

4. Hard. blue Laurel limeswne ..................... . 4 

5. Hard, blue Laurel I1mestOlne.................... . 1 2 

6. Hard, blue Laurel limestone.................... . 10 

7. Hard, blue Laurel limestone.................... . 11 

8. Covered to bed of creek ......................... . 1 


12 8 


No. 2 in the foregoing section presents the appearance, in places, 
at least, of a stone wall built of irregular, angular pieces. This prob
ably corresponds to the Hattsville bed, and marks the horizon of the 
Waldron shale which is absent. The hard, blue limestone below No. 
2 is unquestionably the Laurel limestone. Its outcrops are non-fos
siliferous. Some little stone has been quarried here for' bridge 
purposes. . 

Section of the west bank of Clifty Creek, 20 yards below the west 
end of the bridge across the creek, at JYIilford: 

Ft. In. 
1. . Soft, sandy limestone ....... , .. , ........ ,........ 4 

2. HBJrder, sandy limestone, Irregularly bedded. . . . . . . 3 6 

3. 'Valdron shale ...... ' ......................... ,. 10 


(a) Drab shale ................ , ........ ,.;.... 8 

(b) Shale and shaly limestone............... " . 4 

(c) Drab shale ............. . . . . . . . . . . . . . . . . . . . 4 


4. Regularly bedded Laurel limestone
(a) Hard, blure limestone..... .. .. .. ... ...... ... 4 

(b) Hard, blue limestone......... . . . . . . . . . . . . . . 5 
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Ft. 	 In. 
(c) Hard, blue limestone ....................... 3¥.1 

(d) Hard, blue l1m~tone....................... 4 

(e) Hard, blue limestone ....................... 5 

(f) HIIIl'd, blue limestone ....................... 3 

(g) Ha.rd, blue limestone....................... 8 

(h) Hard, blue limestone ....................... 10 

(1) Hard, blue limestone ....................... '1 4 

(j) Hard, blue limestone .•..................... 10 

(k) Hare, blue limestone ..............•... ',' ... 1 

(I) Oherty limestone to bed of creek............ 2 


It seems very questionable whether the Hartsville bed is present at 
this place. Above the bridge there is seven feet of irregularly bedded 
limestone, which may represent this bed. In the foregO'ing seetion 
the limestone overlying the Waldron shale is also irregularly bedded 

'and may represent the Hartsville bed, but owing to the lack of fossils 
and characteristic lithological traits, the correlation is rendered very 
uncertain. 

A section of the center of the cliff O'n the south side of Clifty Creek, 
250 feet below the iron bridge west of Milford: 

Ft. In. 
,1. 	Massive, sandy limestone.................•.. 12 


2. Irregularly bedded limestone (Hartsville) (?)... 3 
3. Waldron shale .............................. 2 to 5 

4. 	 Well defined layers of Laurel limestone, vary· 


ing in thickness from 2 to 14 inches......... 11 

5. Bed of creek................................ 0 


26 5 

The horizon of the shale is marked at this place, although the shale 
is very thin. At the upper end of the cliff the shale is covered, and 
fO'llO'wing down the cliff the shale grows thinner with a maximum 
thickness of not over one inch at the lower end, which probably repre
sents the total deposition. The heavy, massive limestone abO've 
weathers more slowly than the shale and adjacent layers of limestone, 
forming a projecting ledge. The figure on page 101 represents the 
cliff in profile. 

The views on Plate I represent fairly well the exposed strata at this 
place, together with some of their physical characteristics, In view 
(a) the position of the Waldron shale is located by Mr. Fisher's hand 
where the shale is one and one-half inches thick. In front of him 
the shale disappears; its horizon is' indicated, hO'wever, by the top O'f 
the irregularly bedded Laurel limestone. Behind him, the thin shale 
streak is easily recognized. Above the shale there is some three feet 
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or more of irregularly bedded limestone, the correlation of which is 
very uncertain. It probably represents the Hartsville bed, but owing 

Fig. 2. Profile of south cliff' of Clifty Creek, Milford, Ind. 
(a)-Base ofthe Devonian (1). 
(b)-HlHt~vme bell (1). 
(e)-W.. ldron shale. 
(d)-Laurel limestone. 

to the non-fossiliferous condition, all attempts to correlate it were fu
tile. Below the shale horizon occurs the-regularly bedded, hard, bluish 
Laurel limestone. 

In view (b) the position of the Waldron shale is marked by the 
regular groove running across the picture from side to side. Above 
is the irregular, broken to massive limestone; below is the regularly 
bedded Laurel limestone. 

Section of the lower end of the cliff, seen in view (a) Plate I, some 
50 yards lower than the preceding section: 

Ft. 1",. 
1. Drift .•...........•.•.....•.•...••......••••••• 2 

2. SlUldy limestone .........•....•..•............• 2 6 

3. Sandy limestone .........••••.....•........•.•• 5 

4. Sandy limestone ..........•••••.............••• 2 6 

5. Irregularly bedded, sandy l1meswne, very variable 2 8 

6. Waldron shale, with smalllimeswne nodules ..... . 1% 
7. La\ll"'el limestone, hard, bluish .................. . 8 

8. Laurel limestone,hard, bluish..................• 5 

9. Laurel limestone, hard, bluish .................. . 2 


10. Laurel limestone, hard, bluish ...............•..• 8 

11. Laurel llmestone, hard, bluish...............•..• 5 

12. Laqrel llmestone, hard, bluish..................• 10 

13. Hard, grayish to blue limestone.•............... 4 

14. Httrd, bluish Laurel limestone.................. . 1 

15. Hard, bluish Laurel limestone.................. . 10 

16. Hard, bluish Laurel limef'ltone ..•................ 10 


• 17. Hard, bluish Laurel limestone ..................• 5 

18. Hard, bluish Laurel llmestone.................. . 1 
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Ft. In. 
19. Hard, blu1sb Laurel lim~stone. . . . . . . . . . . . . . . . . . . 4 
20. Hard, bluish Laurel lim~stone. ... . . . .. .. .. .. . . .. 8 
21.' Bed of creek................................... 0 

On the north side of the creek, opposite the cliff, where the £ore~ 
going sections were obtained, is located a limekiln owned by Mr. 
Rodman, of Milford. The stone quarried lies above the horizon 
of the Waldron shale. It is reported by the owner to be a good lime 
rock, making a fine quality of lime. The capacity of the kiln is.750 
bushels. The lime is used to supply local trade. 

Section of the south bank of Clifty Creek, at the bend in the stream 
at the northwest quarter of the northwest quarter of section 3, one
half mile southwest of Milford, and ahhve the old Critser mill dam: 

Ft. In. 
1. Massive,sandy limestone .................... 20 

2. Llgbt grayish limestone.................... . 2to6 

3. Light grayisb limestone .................... . 4 

4. Light gra.ylsh limestone .................... . 2¥J 

~. L:ght grayish limestone .................... . 4 

6. Llght grayish limestone ............. ; ...... . 4 

7. Hard, bluish limestone..................... . 6 

8. Hard, bluIsh limeston~ ..................... . 11 

9. Hard, bluish limestone..................... . 10 


10. Covered to the edge of water in the mill dam 4 

The foregoing section was run at the south end of the cliff, some 
750 yards above the mill dam. Ai is seen in the section, the Waldron 
shale is here absent, but its position is probably marked by the light, 
grayish non-fossiliferous limestone N 08. 2 to 6, inclusive. The bed
ding plane between the overlying limestone and the thin grayish lime
stone is very irregular. The upper stratum of grayish limestone varies 
greatly in thickne"s. The straU:l, form cliffs here and there at the 
sharp turns in the stream. 1'he upper strata of sandy limestone form 
projecting ledges of some three or four feet. The cliff above the dam 
is probably 300 yardfol long and 25 to 35 feet high. The channel of 
the stream is post-glacial at this point, and as far as the bridge at 
Milford and farther. In the road above the cliff the Devonian is ex
posed, coming within a few feet of the level of the adjacent country. 
1'he drift is probably lighter here than at any other point in this 
vicinity. 
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Section of the west bank of Olifty Oreek; 150 yards above the iron 
bridge in the northeast quarter r r the northeast quarter of section 4, 
one and one-half mile::, southeast of Milford: 

Ft. In. 
1. Drift • * •••••••• ~ • ,. •••• '" ••••••• ~ •••••••••••• 8 

2. Ma,ssive, sandy limestone.................... 15 


B. Light, hard, sandy limestone ................. 6 

4. Light grayish limestone..................... 2to4 

5. Sand and clay.............................. Oto2 

6. IAght graYLsh limestone..............•...... 5 

7. Light grayish limestone..............•...... 4 

8. Hard, grayish limestone..................... 8 

9. Hard, grayish limestone.... : ................ 10 


10. Hard, grayish limestone..................... 1 1 

11. Hard, bluish limestone...................... 2 5 

12. HllJrd, bluish limestone...................... 10 

13. Hard, bluish limestone...................... 5% 

14. HllJrd, bluish limestone...........•.......... 6 

15. Hard, bluish limestone.•....••.....•....••.. 9 

16. Hard, bluish limestone: ................•.... 10 


eO ••••• J.O.O ••••• O.O ••• O ••••••••••••• •17. Chert 1 

18. Hard, blue liJllJe6tone........................ 10 

19. Hard, blue liIDJestone........................ 3 

20. Chert streak 1 to2• ••• 0 ••• 0 ••••••••• 0 ••• eo.o ••••• 

21. Hard, blue l1mestollie.........' ............... 2 

22. Hard, blue limestone......•..........•...... 6 

23. Hard, blue limestone.. , .................. '" 1 8 

24. Hard, blue limestone.............•.......... 6 

25. Hard, blue limestone...................•.... 4 

26. Bed of ooeek.................•....•......... 0 


87 7% 

The correlation of the exposed strata at this point is, in part, ques
tionable. The massive sandy limestone belongs to the Devonian, and 
the sand and clay and the grayish limestone is questionable. The hard, 
blue limestone is unquestionably the Laurel limestone. Some 50 yards 
up the creek the irregularly bedded, non-fossiliferous limestone, which 
may mark the horizon of the Waldron shale, weathers rapidly, form
ing a horizontal crevice along the cliff and leaving a residue of clayey, 
sandy dirt. If this limestone represents the WalClron shale, it has evi
dently become very calcareous, which is indicatjve of the fact that the 
shale is subjected tD decided local variations. runlling from a fine shale 
to an impure limestone. This variation is seen at other points, and 
is to receive due notice farther on. At the east end of the bridge, on 
each side of the road, is an exposure, including the exposures at the 

8-Geol. 
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forks of the road, which has a probable thickness of 20 feet, of a very 
arenaceous limestone. A greater per cent. of this exposure is sand 
than that of any other examined in this county. 'The rock i" sott, 
irregularly bedded and easily crushed. 

A good exposure of the WaIdron shale is found near a small spring 
east of Clifty Creek and north of the road, at the center of the south 
side of section 7, two miles west and north of Burney, where the fol
lowing section was obtained: 

Ft. 	 In. 
1. 	 Thin, irregula-rly grayish, non-fossiliferous lime

stone, which Is probably the Har1:5vllle bed. . • • . . 3 
2. Argillaceous sbale .•.............•....•.......... 2 2 

8. Calcareous shale ................................ 1 8 

4. Laurel l1mesoone in bed of bro.nch. 

The shale runs from a clay shale at the top to a shaly limestone nea-r 
the center, and then to a shale in the lower one-third. Few Waldron 
shale fossils were observed. OutcroPf? also occur near the center of 
section 18, two miles west of Burney. 

The Waldron shale is exposed just south of the railroad bridge 
across the creek and to the east of the road. The total thickness of 
the shale at these places is not exposed. The exposed part, a clay 
shale, is one and one-half feet thick. The road running north along 
the creek follows the horizon of the shale for some 500 yards. The 
overlying limestone was exposed at only one place. Below the shale 
to the bed of the creek occurs the Laurel limestone, which forms the 
small cliff, with an average height of 12 feet, along the road side. 
Some of this stone has been quarried for bridge purposes. At a small 
stream 300 yards south of the railroad bridge the Waldron shale hori
zon is noticeable at the road side. 

A section 200 yards west of the ford across Clifty Creek, in the 
southwest quarter of the southwest quarter of section 18, two and one
half miles southwest of Burney, is as follows: 

Ft. 	 In. 
1. Covered................ . . . . . . . . . . . . . . . . . . . . . . . .. 20 

2. Aoonaceous limestone ..................•........ 2 

8. Waldron shale .................................. 1 
 1 

23 1 

This exposure is north of the road in a sma-ll ravine, and is 10 feet 
or more above the bed of Clifty Creek. The upper six inches of the 
exposure is a pure shale while the lower seven inches is more or less 
calcareous. This exposure is just over the county line in Bartholo



105 WALDRON SHALE AND ITS HORIZON. 

mew Oounty, but owing to its relation to the preceding sections, it 
was thought advisable to insert it in this connection. 

As is seen in the foregoing secti(}ns, the shale along Clifty Creek in 
this county is subjected to great variation, both as to thickness and 
composition, running from a thickness of three or four feet to naught 
inches, and from a pure shale to argillaceous limestone. Overlying 
the shale is from two to seven feet of more or less irregularly thin 
bedded limestone of questionable age. This is due to its n(}n-fos
siliferous condition and a lack of characteristic lithologic features. 
Above this questionable limestone, which we are inclined to refer to 
the . Upper Silurian, is some 8 to 15 feet of rather heavy massive, 
arenaceous limestone referable to the eady part of the Devonian Age. 

EXPOSURES ALONG BIG AND LITTLE FLAT ROCK CREEKS. 

Along Little Flat Rock Creek, from the Rush County line to 
Downeyville, the exposures are not very plentiful; all observed belong
ing to the Niagara Group. Along the road beside the creek in section 
3, two miles northeast of Downeyville, the Laurel limestone is ex
posed and contains a number of crinoid stems. A good point for the 
observation of the crinoid beds is just south of the center of section 3, 
on the south side of the creek and on the north side of the road. At 
Downeyville there are good exposures of the Lamel beds, and they 
are so located as to offer fairly good inducements for quarrying. At 
the gas well west of the creek, at this point, the drift was reported 
80 feet thick. 

It is quite probable that during glacial or pre-glacial times Little 
Flat Rock and Big Flat Rock creeks were united just above D(}wney
ville. 'l'his is indicated by the narrow post-glacial valley of Little 
Flat Rock Creek at and below Downeyville, the narrow divide of drift 
at the forks of the road in the southeast quarter of the southeast quar
ter of section 6, one-fourth mile above Downeyville, and th9 wide 
flood plain of Big Flat Rock Creek at this place. Near the junction 
of these two streamtl below Downeyville there are a number of sand 
and gravel hills. 

Below the gorge, west of Downeyville, is "D!mta Hole," a rather 
large semi-circular body of water reported to be 12 to 20 feet deep. 
Above the hole is a rapid of three or four feet. The origin of this 
hole is due to the erosion of the water falling over the edge of the 
Laurel limestone. Quite a number of fabulous stories are current in 
the neighborhood as to the origin and depth of this' "remarkable hole." 
"Danta Hole" suggests Douglas Hole, a like body of water with a 
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similar history, on Clifty Creek above Sandusky. The Devonian, if 
present along the creek at ~his place, is far back in the hills and· 
covered by drift. 

One mile and a half north of Downeyville, on Big Flat Rock Creek 
at Lemmon's quarry, the follmving section was obtained: 

Ft. 	 In. 
1. 	 Hard, grayish limeswne... .... .. .. .. .. .... ....... 4 

2. 	 Grayish limestone, burns well intJQ lime. .. .... .... 8 
3. 	 Hard. blue limestone in regular courses of 2 to 8 


inches ........................................ I) 


4. 	 Rough ledge of hard, blue limestone, with two dis
continuous chert layers........................ 3 


5. 	 Hard, blue limestone ................ ;........... 5 

6. 	 Hard, blue limestone (milk trough ledge). . . . . . . . .. 1 2 
7. 	 Hard, blue lilnestone... .... .... .. •. ........... ... 1 

8. 	 Hard, blue limestone (18-inch ledge).............. 1 6 

No.8 has an iron streak 3 inches from the top. 
9. 	 Hard, blue limestone to oottom of the quar·ry, 


which is about 11 inches above the bed 01' the 

creek .......................................... 1 


29 1 

The quarry is located on the south side of the creek, above the iron 
bridge. At this point the creek channel is very narrow, evidently 
post-glacial, while above and below this narrow channel of some 250 
yards in length, the valley is much wider and is probably pre-glacial. 

Across the creek from Lemmon's quarry is Hayes's quarry, 
where the same stone is quarried. In both of these quarries a dirt 
seam running from two to six inches was observed, and was reported 
by }fro Lemmon as crossing the creek, he having observed it many 
times in the bed of the creek when the water was low. At the Gas
well gas well, one-half mile north, }fro Lemmon reports dirt, or drift, 
260 feet thick below which was shale down to the Trenton limestone, 
which' was struck at a depth of 900 feet, and he is of the opinion that 
this dirt seam continues north and was struck in this well. Whether 
this be true or not is impossible to say. He further states that he was 
present when the we}l was shot, and that quite a lot of fragmentary 
fossils were blown up, similar to the ones found on Conn's Creek below 
Waldron. Below is given a sketch of the dirt seam as seen in the 
I~emmon quarry: 
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Fig. 3. Section showing dirtseo.m in the Lemmon quarry. 
(a)-Rough ledge. 
(b)-Milk trough ledge. 
(c)-18 inch ledge. 

The following section was obtained at Garret's qmlrry a short dis
tance below the Lemmon quarry: 

Ft. In. 
1. Drift .................-........................ . 4 

2. Hard, blue limestone........................... . 6 

3. Hard, blue limestone........................... . 8 

4. Hard, blue limestone..... " ..............•...... 5 

5. Hard., blue limestoM...........•...........•.... 8'h 

6. Hard, blue limestone ........................ , .. . 6lh 

7. Hard, blue limestone (18-lnch ledge) ......... " .. . 1 5'h 

8. Hard, blue limestone........................... . 4'h 

9. Hard, blue l1mestone........................... . 8 


10. Hard, blue limestone ........................ : .. . 4 

11. Hard, blue limestone, .......................... . 1 2 


10 5 

The rough ledge is found as boulders above the stone quarried at 
this quarry. All of the exposures at these quarries belong to the Ni
agara limestone. 

Along the crooked branch through section 1, east of St. Orner, quite 
a lot of arenaceous, limestone is exposed. Below the road,thiough 
the southeast quarter of the southeast quarter of section 4, this sandy 
limestone is found in the bed of the branch and continues for 400 
yards outcropping in the bed and banks of the branch. This lime
stone is believed to be Devonian. Farther down in the bed of the 
branch the Laurel limestone outcrops. The Waldron shale is absent 
or covered. 

Exposures in the vicinity of St. Paul, in this and Shelby counties. 
Section of the H. C. Adams quarry on Big Flat Rock Creek, just 

east of St. Paul: . 
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Ft. In 
1. 	 Chert and thin, Irregula,rIy bedded limestone 


(Laurel) ........................•.............. 18 

2. Hard, blue Laurel limestone.................... 1 9 

3. Hard, blue Laul'el limestone. . . . . . . . . .. . . . .. . . . .. 1 2 

4. Hard, blue Laurel limestone..... ................ 10 

5. HruI'd, blne Laurel limestoo.e..... ...... .......... 1 6 

6. Hard, blue Laul'el limestone..... ...... ...... .... 1 6 

7. Hard, blue Laurel limestone. .. .. .... .. .... .. .... 1 2 

8. Hard, blue Laurel limestone. . . . . . . . . .. . . . . • . . . .. 1 2 

9. Hard, blue Laurel limestone..................... 1 6 


10. Hard, blue limestooe (milk trough ledge). . . . • . • •. 1 9 

11. Hard. blue Laurel limestone................... " 1 2 

12. Hard, blue Laurel limestone................. ~. . . 8 

13. 	 Hard, blue Laurel limestone... .... .. ...... ...... 2 4 

14. 	 Hard, blue Laurel limestone..... ...... .......... 2 8 

15. 	 Hard, blue Laurel limestone................... ;. 1 

16. 	 iIard, blue Laurel lime-tone. . . . . . . . . . . . . . . . . . . . . 1 4 

17. 	 Hard, blue Laurel llmestone. .. .... .. .. .. .. .... .. 3 4 

18. 	 Hard, blue Laurel limestone........ ............. 7 

19. 	 Soft, reddish Osgood limestone............. ..... 1 9 

20. Harder Osgood limestone (the green ledge). . . . . .. 1 9 

21; Soft Osgood limestone.......................... 1 

22. 	 Soft Osgood limestone.......................... 4 

23. 	 Osgood shale .................................. 3+ 


54 11 


The Osgood beds are not exposed; their thickness and texture were 
reported by quarrymen. Across the cr!?ek from the Adams quarry is 
another quarry, where exposures similar to those in the foregoing sec
tion occur. 

Along the creek one-half mile above St: Paul, the Laurel limestone 
is quarried quite extensively. At this quarry and at the quarries at 
St. Paul what seems to be the upper courses of the Laurel limestone 
are exposed. Above these exposures, as far as observations showed, is 
drift. The line marking the supposed horizon of the Waldron shale 
at this point was located without observing either the shale or the 
Devonian. A reported section of a gas well in St. Paul fails to show 
the presence of the shale or Devonian~ 

Section of well-
Ft. 

1. Drift................................................ 28 

2. Hard limestone (Laurel)..... .. .. .. .. .. . . . . . . .. . . . . . .. 40 

3. Shale .......... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 700 

4. Trenton ......................................•...... 25 


793 

Gas was foond at a deptb of 14 feet In the Trenton. 

Pressure, 225 pounds. 
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The reports obtained of different wells in St. Paul point to the con
clusion that the Waldron shale and Devonian limestone are absent at 
this place, despite the fact that only a short distance below the towu 
along Big Flat Rock Creek, and far below the level of the town, there 
occurs the heaviest deposit of the Waldrou shale found anywhere in 

. the county. This incongruity may be due to an error in the reported 
sections or the lack of a deposition of the shale at this particular place, 
or subsequent erosion after deposition. Below is given the section ob
tained at the Scrantan quarries below St. Paul along the creek where 
the Waldron shale is exposed: 

Ft. In. 
1. Drift .......................................... 5 

2. Waldron shale ..................... :........... 6 

S. Hard, blue La.urel limestone..... .... ............ 8 

4. Hard, blue Lawrel l1mesrone ....... " .. .......... 4 

5. Hard, blue Laurel limestone..... .... .. .. .... .... 6 
6. Hard, blUe Laurel limesrone..... ...... ...... .... 5 
7. Hard, blue Laurel limestone........... .. . . . . . . . . 9 

8. Hard, blue Laurel Umestone..................... 8 

9. Hard, blue Laurel limestone. .. .. .. .. .. .. .. .. .. .. S 

10. Hard, blue Laurel limestone..................... 5 

11. Hard, blue La:u:rel limestone. .• . . . .. . .. . . . . .. .. .. 7 
12. Hard, blUe Laure1limeatone........... .... .... .. 7 

13. Hard, blne ~au.rel Umestone..... .......... ...... 6 

14. Hard, blue Laurel limestone............... .... .. 7 

15. Hard, blue Laurel llmestone. .. .. .. . . . • . . . . . .. .. . 8 

17 11 

The Waldron shale at this place has a drab to blue color, and is free 
from calcareons masses. The exposure occurs at the lowest of the 
three quarries. At the time of examination the quarries were not in 
operation, and were in the hands or a receiver. At the iron bridge, 
across the creek below the quarries, the Laurel limestone is exposed 
six feet or more above the bridge, and is overlain by drift. Following 
down the creek to Vickhart's flouring mills a number of good ex
posures of the Laurel limestone were observed; but the Waldron shale, 
if present, is covered. 

WESTPORT AND VICINITY. 

From the report given of the well at the Owen Hotel in Westport, 
the Devonian, presumably, underlies the town. Below is given the 
section as reported by the proprietor: 

Ft. 
1. Drift ...............•..........•...................... 40 

2. Soft, sandy limestone (Devonian). . . . . . . . . . • . . . . . . . . . . .. 14+ 
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No outcrops of this sandy limestone were observed east of the town 
along Cobb's Fork of Sand Creek. It probably thins out before reach
ing the creek. Along the creek were numerous exposures of the 
Laurel limestone and the Osgood beds, the latter occurring low in the 
hill. A good exposure of the Osgood beds is found along the roadside 
just west of the creek at the bridge one and one-half miles southeast. 
of Westport. At the Westport limestone quarry, and at the Hollinsbe 
quarry, the following combined section was obtained: 

Ft. 	 In. 
1. Clay and drift............................... 8 to 4 

2. 	 Hard, blue, ilTegululy bedded Laurel lime

stone, the CQUl'\BleS vuylng in thickness from 
8 to 28 inches..... . . . . . . . . • . . . . . . . . . . . . . . . . 16 7 

8. Osgood limestone and shale..... .... ...•. .. .. . 10+ 

80 7 

One stratum of the Osgood limestone, three feet two inches thick, 
was reported as an excellent stone for building purposes. The Laurel 
limestone is quarried quite extensively at these quarries. 01< 

One and a half miles east of Westport, at the 11cGee quarry, typical 
exposures of the Laurel limestone are found. Here quarrying is car
ried on quite extensively, notwithstanding there is no railroad connec
tion. The stone is of a good quality, with desirable and variable 
thickness, and similar to the stone quarried southeast of Westport. 
Overlying the thin, irregularly bedded and cherty limestone, marking 
the top of the Laurel beds, is a light deposit of drift and clay. The 
Devonian does not outcrop, and if it extends east to the creek, it lies 
high in the hills drift covered. On this supposition, the line marking 
its eastern extension at this place was located on the accompanying 
map. One mile west of Westport the Devonian outcrops along Wy
alusing Creek. rrhe following section was taken of the eastern bank 
of the creek above the bridge: 

Ft. 	 Itt. 
1. D1'1ft ..••.••..•••.•..•.•.•...•....•....••....... 6 

2. 	 Massive, hard, light to dark-colored uenaceous 


limestone .•....••.... _.. ..•.•. ..•.... .. .... ... 8 

3. Hard, dark-colored. irregularly bedded limestone.. .. 6 

14 6 

#For fuller report iee the 22d Annual Report of this Department. 
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At the Cora quarry, recently opened, along the creek one-fourth 
mile aboye the bridge, the following section was obtained: 

Ft. 
1. 	 Soft, sandy. light-colored, irregularly bedded Dev(}nian 

limestone, cotmseS running from 6 to 24 Inches to bed 
of creek............................................ 8 


This stone is quarried for rood use and is reported as an excellent 
stone for this purpose. 

r5Q/I,~ancJ. Rece.nt 

clay, 9rcl¥e~ 

efc. 
Glaci'lll 

ro,J~iliJerOIl~ 
~ lime;,tone. 
c 
! 
~ 

/i,.",naceov.$·(?) Corni}e.r(.lu:; 

Jime6Tone 

.stone with 
ch~"f JuyfNs 

Li'me:.fone. 
O:'9°ocland 

Iim e.:. f'o ne. 
shcde 

""lei shale. 

Fig. 4. Columnar section of the rocks of that part of Decatur Counlyine!uded in thill report. 

Near a small spring, south of the road, near the center of section 
25, one and one-half miles northwest of Westport, is an outcrop of 
four feet of irregularly bedded limestone. Above the spring where 
the branch crosses the road is an exposure of hard, sandy limestone. 

http:Corni}e.r(.lu
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At the Cain quarry, in the nDrthwest quarter Df the same sectiDn, 
SDme six feet Df hard, slightly arenaceDUS,· irregul!3-rly bedded, nDn
fDssiliferDus limestone, which is quarried fDr rDad use, DutcrDps; the 
same ~tDne as DUtcrOPS st the Cora quarry in sectiDn 36. 

The topDgraphy Df this regiDn runs frDm level and slightly dis
sected areas to' a rDugh broken country alDng the largest streams. TO' 
the nDrth and northwest Df WestpDrt, in the vicinity Df Waynesburg, 
the cDuntry is nearly level with few meandering post-glacial stream 
valleys. The drift runs from 12 to' 50 feet in thickness. 

Three and a half miles nDrtheast of Westport, in .section 20, is a 
monument, reported as 18 feet high, which marks the center of popu
lation for the United States in 1890. 

The section ends with the Osgood shale. Underlying this shale is 
the lower OSgDDd limestone, and beneath this is the Clinton limestone. 
The last twO' formations were nDt Dbserved, but it is quite likely that 
in the eastern part Df the area mapped, along Sand Creek, they may 
occur, especially the Lower OsgoDd limestone. NO' careful examina
tion was made for them. 

BARTHOLOMEW COU'NTY. 

Geographic-BarthDlomew CDunty lies west Df Decatur CDunty, and 
is bounded Dn the sDuth by Jennings and Jackson counties, Dn the 
west by J acksDn and BrDwn cDunties, and on. the north by Johnson 
and Shelby cDunties. Only about 36 square miles in the northeast 
corner of the county are covered by this report; the strip being four 
miles wide from east to west, and nine miles long nDrth and south. 
Hartsville and Newburn are the only villages in the territory mapped, 
Hartsville lying near the east side, east and west, and n-ear the center 
north and sDuth. The entire area mapped is included in the glaciated 
portion of the county. The deposits are nDt strewn over the surface 
regularly, but in some cases are 30 or 50 feet deep, though elsewhere 
there may be no more than a mere veneer Df boulder clay. Indeed, 
at quite a numbe.r of places, especially alDng the streams, the surface 
is bare rock. 

DRAINAGE AND· TOPOGRAPHY. 

The south half of the territory is drained by Clifty Creek, which 
crosses the area from northeast to southwest, passing by Hartsville 
and Newbern. '1'he north half is drained byl!'lat Branch, Duck Creek, 
and Little Haw Creek. The topography runs from level plains, crossed 
by pDst-glacial valleys, to more or less irregularly brDken lands alDng 
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Clifty Creek, where the hills may rise 50 or 60 feet above the creek 
valley. 

With reference to the surface geology and glaciation, the following 
extract is taken from Frank Leverett's Water Supply and Irrigation 
Papers of the United States Geological Survey: 

"The entire county was apparently glaciated, although the glacial 
boundary lies but little west from the front of the prominent hills on 
the county line. The portion of the county east from the East White 
Hiver valley was nearly all covered hy the later ice, and a narrow belt 
along the west side of the stream in the north part of the county was 
also covered by that invasion. 'I'here remains, therefore, only a narrow 
strip on the southern and western borders of the county where the 
older sheet of the drift alone is present. There are morainic features 
along the borders of the east White River valley from the north line 
of the county southward to the vicinity of Columbus. There are also 
two well defined moraines eastward and northeastward from this 
valley across the country. The southernmost one, which lies near the 
line of Bartholomew and Jennings counties, marks the southern limit 
of the later Wisconsin sheet of drift. The other lies near the borders 
of Clifty Creek. Each of these moraines has a breadth of two or three 
miles, but stand only 30 or 40 feet above the bordering plain. 

"The surface of the older drift in this county is genetally plane. The 
thickness of the drift ranges from a mere trace to a deposit fully 100 
feet in depth. Along the east White River valley there is a gravelly 
belt from two to five miles or more in wi.dth, and the morainic knolls 
just referred to appe&r in the midst of this gravelly district. Flat Rock 
valley also contains a broad gravel plain. In the remainder of the 
county the drift is mainly till. Very few deep wells occur, there being 
generally an abundant water supply WIthin 35 or 40 feet of the 
surface." 

DJSTIIIBUTroN OF T:ElE WALDRON SHALE. 

Nearly all of the outcropping rocks in this territory belong to the 
Devonian Age. Along Clifty Creek and some of its largest tributaries 
the Upper Silurian rocks are exposed, the parting line between the two 
formations running from 10 to 25 feet above the creek beds. Above 
the Waldron shale there are four or five feci of Don-fossiliferous lime
stone which corresponds lithologically to what was correlated farther 
north as the Hartsville bed. This division, which, as stated above, cor
responds to Foerste's Louisville, is very indistinct, the gradation be
tween it and the overlying arenaceous limestone being so gradual that 
it is impossible to say just where one quits off and the other begins. 
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However, it is believed that a few feet of the limestone overlying 
the shale belongs to the Niagara. This formation forms the upper and 
hard ledges at the top of Anderson and I.ong's falls, south of 
Hartsville. 

It has been stated that the Waldron shale forms the top of the Ni
agara. At this point, however, there is naught to eight or more feet 
of Upper Silurian limestone overlying the. shale. To fully settle this 
question of correlation a great deal of time and paleontological re
search are necessary, and an interesting proble~ here exists for the 
paleontologist well versed in Devonian and Upper Silurian fauna. 

Two and a half miles southwest of Burney the Waldron shale is 
exposed 200 yards east of the ford across Clifty Creek. (See section 
on page 104.) 

A section of the west bank of Clifty Creek, 650 yards below the ford 
mentioned in the preceding section, and in the southeast quarter of 
the southeast quarter of section 24, three miles north of Hartsville, is 
as follows: 

Ft. 	 In. 
1. Covered to top of hill. . . . . . . . . .. . ... .. .. .. .. . . . .. 20 

2. Sandy limestone ................................ I) 


3. 	 Covered'and applIJl'ently the horizon of the Waldron 

shale ........•.•..................•............ 2 


4. 	 Thin, irregularly bedded limesrone, which probably 
re.p'resent· the calcareous base of the Waldron 
shale.......................................... I) 

5. Hard, blue Laurel limestooo..... .... .... ..... •... 11 

6. Hard, blue Laurel limestone...................... 2 11 

7. Hard, blue Laurel limestone. ...... ...... .. ....... 10 

8. HlIJl'd, blue Laurel limestone. . . . . . . . . . . . . . . . . . . . . . 9 

9. C-ovel'oo to bed of creek. . . .. .. .. . . . . . . .. .. .. . . . .. 1 6 


. 34 4 


At the large spring, one-fourth mile down the creek and above the 
old mill dam, the following section was obtained: 

Ft. 	 In. 
1. Arenaceous limestone ........................... 2 

2. Covel"ed... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 

3. Irregularly bedded limestone..... :............... 1 6 

4. Hard, blue Laurel limestone..... .......... .. ..... 1 7 

5. Hard, blue Laurel limestone..... .............. ... 4% 

6. H84"d, blUe Laurel limestone. .... .. . . .. .. .. .. .. ... 1 

7. Hard, blue Laurel llmestone... .. .. .... .... ....... 1 10 

8. Hard. blue Lau.rel limestone... .. . . . . . . .. .. . . . . . .. 1 2 

9. Hard, blue Laurel limestone. . . . . . . . . . . . . . . . . . . . . . 9 


18 2% 
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The arenaceous limestone in No.1 belongs to the Devonian, and the 
. Waldron shale, if present, is covered. Above the spring, to' the turn 
of the creek, the sandy ledge forms a small cliff with a thickness of 
8 to 12 feet: Beyond the turn of the creek, and below the last of the 
foregoing sections but one, the Waldron shale was poorly exposed and 
mixed with gravel, soil, etc. 

Across the creek from the spring, and in the southeast quarter of 
the southeast quarter of section 24, two and a half miles above Harts
ville, the following strata were exposed in a small ravine: 

Ft. 	 In. 
1. Massive, sandy limestone....................... 6 6 

2. Hard, SittOOy limestone .•....•.•........•....•.•. 3+ 

S. Covered 	 1 61.. ...... " " .... ~ ................... , .. 4 .... ~ .... ~ ..................... 


4. 	 Thin, irregularly bedded limestone tl;1at may repre
sent the base of the Waldron shale............. 6 

5. Hard, blue Laurel limestone..................... 4 

6. Hard, blue Laurel limestone.•.•................. 5 

7. Hard, blue Laurel limestone.•................... 

8. HIlll'd, blue Laurel limestone.•..................• 3 

9. Hard, blue Laurel limestone..................... 2 


10. Hard, blue Laurel limestone..... " .............. 6 

11. Hard, blue Laurel limestone..................... 9 

12. Hard, blue IAtu.re1 limestone..................... 7 

IS. Hard, blue Laurel limestone..................... 4* 

14. Hard, blue Laurel limestone...................... 1 

15. Hard, blue Laurel limestone..................... 5 

16. Hard, blue Laurel limestone..................... ti 

17. "Covered ................. " .. " .. " " ... ~ ............... ... " ............. " .. 3%
~ 

18. Water in old mill dam .•.•••.•.................• 0 


17 8 

If the Waldron shale occurs here at all it is very thin. No. 2 in the 
above section probably belongs to the Devonian. We are inclined to 
believe that the shale is absent at this place, probably having been' 
removed after its deposition. However, at no point was the sandy 
limestone o.bserved resting directly upon the Laurel limestone. The 
covered space was only a few feet, but enough to conceal a thin stratum 
of shale. The massive sandy limestone breaks down in large pieces, 
together with soH, boulders, and other debris, and covers the shale 
horizon. The road seems to run in general not far from the top of the 
Laurel limestone. 
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Down the creek at the center of the south side of section 24, and 
two miles above Hartsville, where the road through section 25 joins 
the creek road, the following section was obtained: 

Ft. In. 
1. Sandy IImestOO1e ................................ 8;

2. Covered..................................... . . .. 7 

3. Shale to argillacoous shale... ........ .. .. ...... ... 2+ 

4. Covered............... . . . . . . . . . . . . . . . . . . . . . . . . .. 1 6 

5. Light, grayish, ilTegularly bedded llme.stone. ..•..• 10 
6. Lau~l limestone ............... :................ 5 

7. Covered to creek................................ 7 


31 4 

Just above the Waldron shale three or four sandy limestone boulders 
are exposed. No.5 probably represents the base of the shale. Along 
the creek road, above the forks of the road where the foregoing section 
was taken, the sandy limestone is exposed at a number of places-soft, 
massive, and arenaceous. 

Close observation failed to reveal the \'Valdron shale along Hiner 
Branch, one mile north of Hartsville, although high in the hills 
were heavy exposures of the sandy limestone, and near the branch the 
Laurel limestone was exposed. Th€ horizon o,f the shale was covered. 
'rhe exposures were followed up the branch until the Devonian formed 
the bed of the creek. At one place, where a farm road crosses the 
branch and climbs the south bank, the Devonian limestone is very 
sandy; almost a pure sandstone.* Here it resembles very closely the 
exposures referred to above at the east end of the bridge across Clifty 
Creek, in section 4, one and one-half miles north of Burney. 

From the mouth of Hiner Branch to the bridge across Clifty Creek, 
north of Hartsville, the horizon of the Waldron shale follows 
along just above, the creek road at most places, some 15 to 20 feet 
above the creek. About half way down to the bridge from the mouth 
of Hiner Branch the Waldron shale is poorly exposed along the road
side. The exposure is argillaceous, mixed with soil. Only a few 
inches are exposed. Below the shale horizon down to the bed of the 
creek the regular bedded Laurel limestone is exposed. Two hundred 
and fifty yards below the bridge, and on the west side of the creek, 
the following section was obtained: 

*See report on Ni.gau Limest me in the Twenty·Second Annual Report of Ihis Depart· 
ment. 
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Ft. 
1. Drift .. , ....... " .. , .. ,"', ........................... 10 
2. Massive, Menaceous limestone.................... , .... 12 
3. Covered (Waldron shale horizon). , .......... , . . . . . . . . .. 6 
4. Thin, irregularly bedded l1mestone.. .. .... .. .. .. .... ... 1 
5. Hard,. bluish to grayish limestone. . . . . . . . . . . . . . . . . . . . .. 9 
6, Bed o.f creek....... ,............. .•.. ............•.... 0 

as 

The sandy limestone forms a small cliff, which runs along the hill
side at places increasing in thickness toa maximum thickness of 18 
feet. The regularly bedded limestone near the bed of the creek is the 
Laurel limestone, and the S3ndy limestone near the top of the hill 
belongs. to the Devonian Age. The Hartsville bed and the Waldron 
:5~ale, if present, are not exposed. . 

HARTSVILLE AND VICINITY. 

West of Hartsville, along the creek on tbe west side, good exposures 
of the Devonian limestone are found; lower and nearer the bed of the 
creek, especially at the ford bridge, occur good exposures of Laurel 
limestone. East of the creek, along the road leading to the southwest 
from Hartsville, and just outside of the town limits, occur typical ex
posures of the Laprel beds. At one point on the west side of the creek, 
not far northeast of the old limekiln, a few inches of Waldron shale 
were noted. 

At the old stone quarry on the east side of the creek, one-fourth 
mile below Hartsville, the Waldron shale is exposed. The following 
section was obtained at this exposure: 

Ft. In. 
1. Drift ....................................... 2 to. 4 

2. "\Valdron shale ................... , ...... ,.... 5 3 

3. Hard, blue to gray limestone. .. .. .. .. .... ..... 1 3 
4. Hard, blue to gray limest~................. 1 10 

5. Hard, blue to gray limestone. . . . . . . . . . . . . . . . 6 

12 10 

The Waldron shale is exposed above the exposed rock strata in the 
quarry, and is, with the exception of the bottom 15 inches, a pure 
shale. The bottom 15 inches consist largely of irregularly bedded to 
shelly limestone, formi.ng what seems to be the transition between the 
shale and underlying limestone. 

http:formi.ng
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Section of the Laurel limestone exposures at the west end of the 
foot bridge acrOS8 Clifty Creek, one-fourth mile below Hartsville: 

Ft. In. 
1. Hard, blue Laurel limestone .............•...... : 3 

2. Hard, blue Laurel limestone ....... " .......... " 1 2 

3. Hard, blue I..aurel llmestone.................... , 2 2 

4. Hard, blue Lall'l"el limestone..................... 1 10 

5. Hard, blue Laurel limestone........ , ............ 10 

6. Hard, blue Laurel limestone ..................... 1 7 

7. Hard, blue Laurel limestone..................... 1 6 

8. Hard, blue Laurel limestone ...........•......... 4 

9. Hard, blue Laurel limestone............ : ........ 8 


10. Hard, blue Laurel limestone.....•............... 7 

11. Hard, blue Laurel limestone..................... 10 


• ••• 9 ••••• ~ ..............................................
12. Covered 1 


15 6 


1'he top of this section reaches up to the road and apparently to the 
top of the Laurel limestone. The Waldron shale is not exposed at this 
place, but only a few yards down the creek and on the same side of 
the stream, at the small Dietrich quarry the shale is exposed. The f01· 
lowing section was t41ken at the quarry: 

Ft. In.. 
1. Soil .. , . ', ..... .............. ,. ................. ,. ........ :2
~ 

2. Argllla~us I,Ihale to pure shale.................. 1 6 

3. Hard, blue Laure) limestone............•........ 4 

4. Hard, blue Laurel limestooe..................... 2 

5. Hal'Cl, blue Laurel limestone..................... 5 

6. Hard, blue Laurel limestone.................• , .. 6 

7. Hard, blue Laurel limestone................... " 6 

8. Hard, blue LaUl'€ll limestone..................... 9 

9. Hard, blue Lam'eJ limestone..................... 8 


10. Hard, blue Laurel limestO'lle .•................... 10 

11. Hrurd, blue Laurel lim~ne ..................... 2 

12. Hard, blue Laurel limestone......... " .....•...• 7 

13. Hard, blue Laurel limestone..................... 6 

14. Hard, blue Laurel limestone..................... 6 

15. Hard, blue Laurel limestone..................... 6 

16. Hard, blue Laurel limestone..................... 6 


10 5 


The high-water mark of Clifty Creek is three feet below the Wald
ron shale in the foregoing section. 
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Across the creek from the Dietrich quarry, at the turn in the road, 
occurs an exposure of the shale. Only a few inches are exposed. The 
sbale at tliis, and other close exposures, seems to be non-fossiliferous. 

At the head of a small ravine near Mr. Yelley's house, on the south 
side of the creek, in the northeast quarter of the northeast quarter of 
section 2, one-half mile below Hartsville, the following section was 
obtained: 

Ft. 	 In: 
1. 	 Irregularly bedded sandy limestone of questlona.ble 

age ........................................... 5 6 
2. Shale and shaly limestone. . . . . . . . . . . . . . . . . . . . . . .. 2+ 
S. Covered......................................... 4 

4. Laurel llmestone to bed of creek. . . . . . . . . . . . . . . . .. iO ? 

26 6 

Just west of the exposure, the massive sandy limestone comes down 
to what seems to be the horizon of the Waldron shale. The strata 
immediately over the shale in the ravine form the top of a small 
waterfall. Following down the creek to the mouth of Falls Fork, the 
Waldron shale was observed at the head of two ravines; one near the 
south side of the northeast quarter of the northeast quarter of section 
12, where the shale was one and one-half feet plus; the other, 250 
yards above the mouth of Falls Fork, where the shale was four and 
one-balf feet thick. 

Two hundred yards southeast of the bridge across Falls Fork Creek, 
near its mouth, is a good exposure of the shale. It occurs in deep 
gullies, where it is probably four or five feet thick and is very fos
siliferous, especially the lower half. This is an excellent place to 
gather Waldron shale fossils. 

Across the bridge east of the road is an old "digging," where 
Waldron shale fossils were obtained years ago. At present the shale is 
covered. The following section was obtained at this place: 

Ft. 	 In. 
1. Drift ...................................... 20 to 30 

2. Sandy limestone .................... ',' ..... 2 

3. H8Jrd, bedded limest(me..................... 3 

4. Covered (horizon or shale). . . . . . . . . . . . . . . . . . . 4? 
5. Covered to creek. . . . . . . . . . . . . . . . . . . . . . . . . . . . 201 

59 6 

9-Geol. 

6 
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Poll owing down the creek on the south side to Turn Hole, the shale 
was observed outcropping in the meadow below the bridge. At Turn 
Hole, one-half mile below the bridge, the following section was 
obtained: 

Ft. 	 In. 
1. Bedded, hard Ilmestone....... . . .. . . . . . . . . . . . 2+ 

2. Clay shale, poo,rly exposed, fossiliferous... ... 3? 
3. Regularly bedded Laurel limestone to creek.. 15 or 18 

23 

The lower six inches of the Waldron shale are very calcareous. 
Usnally the lower six or eight inches of the shale is calcareons, and 
often contains an abundance of fossils. As has been previously stated, 
this shaly to pure limestone marks the transition from the Waldron 
shale as a shale to the Laurel limestone. 

The shale is also exposed at Tan- Hole, only a short distance from 
Turn Hole. At the latter place the Laurel beds form a perpendicular 
cliff some 15 feet high. The massive, sandy limestone exposed along 
the creek, west of Hartsville, and a number of other places, is not ex
posed ~t this place. It seems as though the sandy strata have lost their 
arenaceous character and occur as hard, thin bedded limestone. 

A section of the northwest bank of Clifty Creek, one mile northwest 
of Newbern, in the northeast quarter of section 10, is as follows: 

Ft. 	 In. 
1. LIght, rather soft, sandy limestone .......... " S 6 

2. Hard, blue Laurel limestone. .. .. .. .. .. ... ... . 2 to 4 
3. Hard, blue Laurel limestone.................. 1 to5 

4. 	 Regularly bedded, I,aurel limestone, with 


courses 2 to 6 inehes....................... 3 


7 	 3 

The Waldron shale is absent, and it is believed that the sandy lime
stone in No.1 belongs above the shale, and the lower beds are un
questionably Laurel limestone. There is what seems to be a slight 
unconformity between Nos. 1 and 2. This helps to explain the non
occurrence of the shale at this place. 

A section of the north bank of the creek, 200 yards above the place 
indicated in the foregoing section, is as follows: 
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Ft. In. 
1. Soft, massive (?) sandy limestone•........•.. 2 

2. 	 Hard, Irregularly bedded l1mestone of ques

tionable age " " .. " ............ ~ ..................................... Oto6 
3. Laurel limestone ............................... 3 


~ ~4. Laurel li~stone .. ............................ ............ ., .... 4 

~5. Laurel l1mestone .. ................................. ............... Ilia 


6. Laurel llmestooe .. ................................ " .... " " .. " .. " .. 3 

7. Laurel limestone .. ........ -* ................. 2 

8. Laurel limestone .. .......... ~ .............................. ,. ........ Ilia 

9. Laurel limestone .. .............................. 3 


10. 	 Laurel limestone " ............................ .; ...................... 2 

11. 	 Laurel IimestJone "." .......................... " .... Ilia 


.. ............... e
12. 	 Laurel Jimesrone , •••••• e. ••• 4 
13. 	 Laurel limestone .. .................................................... 3lh 

14. 	 Laurel limestooe .. .................................................... 3lia 

15. 	 Laurel limestOIJJe .. ........................... 3lia 

16. 	 Laurel limestone .. ............................ , 6 

17. 	 Laurel limestone .................................. " ......... 6 

18. 	 Laurel limestone ... ,. .......... ,. ........ ,. ..... 7 


Water's edge .. " .............. ,. .................. ()

~ 

7 	 1 

The shale has probably been removed at this place, as the Devonian 
seems to rest unconformably upon the Laurel limestone. A slight un
conformity occurs between Nos. 2 and 3. 

At a sharp turn in the creek in the northwest quarter of section 10, 
three-fourths miles above Newbern, some 10 feet of sandy limestone 
is exposed running down to the water's edge. At the time of examina
tion the creek was slightly swollen, and probably during low water the 
Laurel limestone might be exposed, but judging from the dip of the 
strata above this place the assumption is that the line marking the 
horizon of the shale· has passed below drainage. The sandy lime
stone at this place is the typical sandy limestone, weathering into a 
rough, irregular surface. 

On the south side of the creek, one-half mile above Newbern, there 
are some 20 feet of sandy, massive limestone exposed running down 
to the water's edge. This sandy limestone runs into a grayish to blue 
irregularly thin bedded limestone above. The Waldron shale horizon 
is below drainage. 

Under, the south end of the bridge, across the creek at Newbern, 
eight feet plus of sandy limestone is exposed. This runs down to the 
bed of the creek. Higher in the hill the limestone is not so 
arenaceous. 

The exposures were examined along the creek below Newbern for 
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two miles, and found to be Devonian. Above the bridge, two miles be
low Newbern, there occurs in the bed of the creek a good exposure of 
the sandy limestone. 

South of Hartsville, on Boner Branch, between the old college cam
pus and the cemetery, and between the wagon bridge and foot bridge, 
occurs a small waterfall, where the following section was obtained: 

Ft. 	 In. 
1. 	 Sandy limestone, the lower ledge of which forms 

the top of the falls. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
2. 	 Hard, poorly bedded limestone which breaks down in 

irregular sharp-cornered pieces. . . . . . . • . . . . . . . . .. 3 7 
3. Sandy clay, poorly exposed. .. .. .. .. .. .. .. .. .. ... . f>+ 
4. Covered......................................... 2? 

5. Laurel limestone ................................ 4 6 


16 7 

~o. 2 weathers faster than the overlying sandy limestone, which 
forms an overhanging rock at places. The correlation of this 
limestone (No.2) is questionable, and, owing to the scarcity of fossils, 
is practically impossible with the passing examination that was given 
it. However, from the brief examination I am inclined to consider 
this as the stratigraphic equivalent of the Hartsville bed found at 
Long's Falls and Anderson Falls, and at places along Clifty creek. 
No.3. in the foregoing section, probably marks the horizon of the 
Waldron sllale, although the exposure was only observed at the one 
place, i. eo, at the base of the falls. The exposure was such that it 
was impossible to say definitely that it was modified shale. Its arena
ceous character seemed to be due to the disintegration of the sandy 
limestone. Two or three feet lower, and immediately under the foot
bridge, occurs an outcrop of Laurel limestone, regularly bedded with 
courses running from one to eight inches in thickness. The sandy 
limestone, with its rounded knolls and corresponding pockets, is found 
exposed at a number of places along this branch. Below this place, 
where the road leading south from Hartsville crosses the. branch, the 
following section was obtained: 

.Ft. In. 
1. Covered ....... 	 9
0 0 0 • 0 0 0 ••••• 0 • 0 ••• 0 •• 0 • • • • • • • • • • •• 

2. Lim.estone and chert. ..........•.. 	 4. 6
0 • • • • • • • • • • • • • • 

a. Light-colored Hmestone ........•................. 1 

4. Covered......................................... 8 

5. Poorly exposed, sandy limestone............ 15
0 ••••• 

37 6 
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The horizon' of the Waldron shale is probably maxked by No.3. 
The shale, as a shale, seems to be absent at this place. The lower 
limestone belongs to the Laurel beds. Between this point and the col
lege campus but very few exposures axe found, making it impossible 
to trace the horizon of the shale by actual observation. 

A section at Long's Falls, on Middle Fork, one and one-half miles 
south of Hartsville, was as follows: 

Ft. 	 In. 
1. 	 Slightly arenaceous limestone as seen above and on 

the north side of the falls. .. .. .. .. .. .. .. .. .. ... .. 10 
2. Hard, irregularly bedded, blue to grayish limestone 4 6 
3. *aldron shale......... .. .. .. ...... .. .... ....... 2 3 

4. Calcareous shale to light shelly lim€!Stone. . . . . . . . .. .. 4 
5. Laurel limestone in bed of creek. .. ......... .. ... 0 


7 11 

.No.1 belongs to the Devonian limestone, and No.2 is questionable, '. 
but probably belongs to the Niagara. This limestone (No.2) forms 
the top of the 'falls, and measures three feet in thickness. There 
is an excellent exposure of the shale at the base of the falls. The up
per three to five inches is a clay shale; two to six inches lower the shale 
runs from a pure shale to a shaly limestone. Below the falls on each 
side of the stream the shale is exposed for some 200 or 300 yards, the 
exposure being best on the south side of the creek. Below the falls, 
some 350 yarJs, the Laurel limestone is exposed in the bed of the 
creek, where some quarrying has been done. The quarried stone is 
used principally for building purposes. Below this exposure, down 
to the mouth of the stream, but few exposures are found. The bed of 
the stream is of loose boulders, sand and clay. South of the school
house, at the forks of the road, the flood plain of the stream is ver;y 
broad and continues so to the west side of the section, only a small 
ridge separating it from the narrow channel of Falls Fork. 

In the accompanying view of Long's Falls, Plate II, the 10 inches 
of arenaceous Devonian limestone is not shown, it lying to the left 
and above the exposures as here revealed. The irregularly bedded 
limestone as seen over the shale is the questionable formation at this 
place. The smooth surfaced stone in the foreground is the Laurel lime
stone, and. lies in the bed of the creek, which was dry at the time of 
examination. 

The falls are interesting from another standpoint, showing as they 
do the necessary rock structure for the formation of one class of falls. 
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The overlying limestone which forms the crest of the' falls, weathers 
much slower than the soft underlying shale. As the shale falls down 
and is removed by the moving water, the overlying limestone forms 
projecting ledges, which in the course of time, due. to their own 
weight, break down in rather large irregular masses, two of which are 
seen near the center of the picture, and in this wa.y the recession of 
the falls is brought about. 

Only a short distance below the junction of Middle Fork and Falls 
Fork, at the east end of the foot bridge, in the northeast quarter of 
the northeast quarter of section 11, the following section was obtained: 

Ft. 	 In. 
1. Rather masslve, arenaceous limestone. . . . . . . • . . • .. 5· 6 
2. Hard, grayIsh, irregulady bedded limestone... . . .. 3 6 
3. Shale and clayey shale............. '.. ..... .... ... 4 

4. Regularly bedded Laurel limestone............... 8 


21 

No.1 belongs to the Dev()nian and Nos. 2, 3, and 4 to the Niagara. 
Just north of the foot bridge, at the sharp turn in.the creek, a slight 

unconformity exists between the Devonian and the underlying Si
lurian limestone. The Waldron shale is about three feet thick at this 
place. 

Only a short distance below the foot bridge, mentioned above, 00
tween the road and the creek, the following section was obtained along 
a short r'<1vine: 

Ft. 	 In. 
1. D'I1ft ..•. ~ . . . . . . . . . . . . . . . . • . • . . . . . • . . . . . . . . • . . .. 15 
2. Arena.ooous limestone ... ,....................... 10 

3. 	 Hard, rather massive and slightly arenacoous lime

stone ......................................... ,3 6 
4. Waldron shale.................................. 3 4+ 

5. Covered .:....................................... 2 

6. Laurel limest()ne to bed of creek........ '" ., .... , 10 


43 	 10 

Good eJ;:posures are found at a number of places along this creek~ 
making the location of the Waldron shale horizon comparatively an 
easy matter. 

In the n()rtheast quarter of the southwest quarter of section 12, two 
miles south of Hartsville on l!'alls Creek, occurs Anderson Falls. These 
falls, are higher than Long's Falls, but are formed by the same forma
tions, which are thicker at this place. Above the falls for some 500 



PLATE II. WALDRON SHALE. 

a 

(a) new of Long's Falls on Middle ];'ork, 1% miles south of Hartsville, Indiana. 

b 

(b) View of Anderson Falls on Falls Fork, two miles south of Hartsville, Indiana, sbowing the 
I1U,..hv-il1A H1'nAllltllnA Rnit th8 underlvinll Waldron shale. In the ri ht-band corner in t 
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yards good exposures occur along the creek reaching up to the foot 
bridge neal' the south side of the section. Below is given a combined 
section of the exposures above and at the falls: 

Ft. In. 
1. Rath·er 90ft, arenaceous limestone....... " ....... , 4 

2. Hard, arenaceous limestone. with poorly marked 

bedding planes ••••••..•.•..••..•.•••.•.•••.••• 9 6 
(This reaches down to the top of the falls.) 

S. Hard, non-fossiliferous limestone, cOIlTesponding to 
the Hartsville 1edg'e .•••••.•.•••.•.•...•••••.•.• 4 11 

(This stratum forms the top of the falls.) 
4. Limestone ...................................•.. 1 4 

5. Hard to shaly Umestone......................... . 1 1 

6. Coo.rse, drab to tine shale...........••......•.••. 3 

7. Shale to shaly limestone........................ . 10 

8. Shale .......................................... . 1 2+ 


25 10 
Edge of wa.ter in the pot hole below the falls. 

It is believed that the heavy, and rather massive arenaceoUs lime
stone above the falls along the creek belongs to the Devonian Age, and 
that the limestone fonning the crest of the falls belongs to the 
Silurian Age. The fonnations seem to be non-fossiliferous. At this, 
and other places, where fonnations have been given in this report as 
non-fossiliferous, it is to be understood that they were 80 reported 
judging from a hasty examination, and it is indeed quite probable that 
close and extended examination would reveal the presence of fossils, 
but since this report was to deal principally with the mapping of the 
territory, this finer paleontological work was left for the paleon
tologist. . 

l 

It is quite probable that in the above section very few inches less 
than the total thickness of the shale is revealed; that part below the 
water's edge probably not running over three or four inches in thick
ness. Below the center of the shale occur a few rather heavy masses of 
limestone running to a shale through a shaly limestone at their edges. 
These masses stand out as a projecting ledge here and there'in the 
stratum of shale. In the accompanying picture of the falls (see Plate 
II) they are seen near the water's edge to the left. To the right of the 
falls the Hartsville and Devonian limestone fonn quite a precipitoUs 
cliff with a maximum height of 20 feet. The shale is exposed for a 
short distance below the falls on each side of the creek. The fact that 
these falls are higher than Long's Falls is due to two things, viz., to an 
increased thickness in the Waldron shale, and to a greater volume of 
water carried by the stream. 
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North of Rugby, along Duck Creek, the arenaceous Devonian lime
stone is exposed in the bed {)f the creek. A good exposure was ohserved 
ahove the bridge just north of the village. To the west along Big and 
Little Haw creeks the drift is rather heavy and no exposure of country 
rock is shown. 

At Hope the drift was reported running from 7 to 30 feet. An 
exposure of Devonian limestone was observed east of Duck Creek, 
along a small ravine just north of the road along the south side of 
section 28, two and a half miles northeast of Hope. From well sec
tions reported through the county south of Hope and east to Clifty 
Creek, it seems more than probable that all of this territory is under
lain with the Devonian limestone. 

SHELBY COUNTY. 

This countY.lies north of Bartholomew and Decatur counties, east 
of Johnson and Marion counties, south of Hancock County, and ·west 
of Rush and Decatur counties. Shelbyville, the county seat, is lo
cated centrally in the county. 

Only a small portion of the county is covered in this report. The 
area mapped lies in the southeast corner of the county, and includes 
all of the civil township of Noble, and parts of Washington, Addison 
and Liberty townships. 

The territory is drained hy Big Flat Rock Creek, Conn's Creek, 
Bear Creek, and a few other smaller streams. The general direction of 
the drainage is to the southwest. The topography runs from slightly 
undulating till plains to a somewhat broken country along the largest 
streams. 

This section of the country lies wholly within the glaciated portion 
of the State, and is covered with a drift coating, mainly till, running 
from only a few feet to 80 or more feet in thickness. 

The following section of a well at Waldron is taken from the 
eleventh report of this Department: 

Ft. 
1. Yellow till ........................................... 10 

2. Sand and graveL ................... ; ................. 14 

3. Gray till ............................................. 28 

4. Sand ......................•..........•............... 1 

5. 	 Rock, thought to be sandstone (probably the arenaceous 

limestone of this repart). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

56 
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At St. Paul, on the boundary line between this and Decatur County, 
the drift varies from 10 to 90 feet. 

Waldron lies near the center of the east half of the territory 
mapped. 

DISTRIBUTION OF THE WALDRON SHALE. 

VICINITY OF WALDRON AND SOUTH TO GENEVA. 

The first examinations that were made in this vicinity were along 
Conn's Creek, one mile below Waldron, at the famous Waldron shale 
fossil beds. So much has already been written about these beds and 
the fossils, that we feel that this part of the territory can be dismissed 
with brief descriptions. . 

Going one mile soulli from Waldron and then 600 yards west, the 
bridge across Conn's Creek is reached, where the following section was 
obtained: 

Ft. 	 In. 
1. Covered . . .................. ........... ......... 1
~ 	 ~ ~ 

2. 	 Light grayish, rather soft and slightly arenaceous 
lim'estone ..................................... 6 

8. Light grayish, arenaceous limestone .............. 5 

4. Light grayish, arenaceous limestone .............. 8 

5. Ratoor hard, reddish limestone.................. 5 

6. Rather hard, reddish limestone .................. 4lh 

7. Light grayish, arenaceous limestone .............. 6 

8. Light grayish, arenaceous IIme.'Itone .............. 2 

9. Reddish. arenaceous limestone ................... 6 


10. Red<lish, arenacoous limestone ................... 10 

11. Hard, grayish to bluish limestone, thin bedded .... 6 

11 472 

Nos. 2 to 10, inclusive, belong to the Devonian Age, and No. 11 to 
the Silurian Age. This last mentioned division corresponds to the 
stone quarried in the A very quarry, and is the Hartsville bed. This 
section was run 150 yards above the bridge, and on the east side of the 
creek. Only a short way below the bridge on the east side of the creek 
some little stone has been quarried. The stone quarried is the Harts
ville bed. The base of the quarry is formed by the Waldron shale, 
which is here near the level of the creek bed. Only a short distance 
farther down the creek, and just above the mouth of Bear Creek, is the 
A very quarry. Here quarrying is carried on quite extensively for local 
purposes. At the quarry the following section was obtained: 
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Ft. In. 
1. Drift ....................... " .. , ... ' ..... 6 

2. Arenaceous limestone ..................... 2 

3. Discontinuous shl!Jle and clay bands ..... , ... , . oto llh 
4. TWn, ilTegular beds of s'haly limestone .... , .. 11 
6. HIhl'd, gray to blll1s.p limestone.. , .......... . 9 

6. 	 HIhl'd limestone, running from a gray to a blue 

from top to bottJom.•.•.•..•..•..•.••...••• 10 
7. Grayish limestone ......................... . 3 

8. Grayl$h limestone ......................... . 7% 

9. Grayish liInestooe ......................... . 8¥.i 


10. Gmy to blue limesron.e.............. , . , . . . .. 1 

11. Gray to bIlle limestone............... , ..... . 4lh 

12. Gray to blue limestOIlle ......... , ........ , ... 1 3¥.! 

13. Gray to blue limestone..................... . 11 

14, Gray to blue IImestoille..................... . 7 

16, Gray to' blue limestone..................... . 5 

16. Gray to blue limestone...•.................. 8 

17. Gray to' blue limestone...................... 1 1 

18. Gray to' blue limestone. , .................. .. 4 

19. 	 Bottom of the quarry, whieh is fOO'llled by the 


Wadron shale, reported by quarrymen to be 

five feet thick. 


17 	 10¥.! 

The following correlation seems to be the correct one for the ex
posed strata: 

No.2 belongs to Devonian, Nos. 3 to 18, inclusive, to the Silurian, 
forming the total thickness of the Hartsville bed. An unconformity. 
exists between the Silurian formation and the overlying Devonian. 
This unconformity is seen best in the northeast corner of the quarry. 
Below in Pignre 5 this unconformity, together with overlying and un
derlying formations, is shown. 

Fill'. 5. 	 Sketoh ofthe north as~end olthe Avery qnany on ()oftn'~()reek. one and .. half 
miles below Wa.ldron, Indi..na. 

a.-Line of unconformity. 
b-DevoniBn limestone. 
c--Drift. d-H.."tsvill. lime~tone. 

The rocks below the line of unconformity have a decided dip to th9 
northwest. The total thickness of the limestone in the southeast cor
ner of the quarry is five feet, and in the northeast corner 9 feet. 



PLATE III. WALDRON SHALE. 
~......-----~-----~~-------------------~~-... ---------~-~--~ 

a 

(a) View 	of the Waldron shale and overlying limestone, two hundred yards below the famous 
Waldron shale" diggings" on Conn's Creek. one a·nd a halfmiles below Waldron, Indiana. 

b 

(b) View of the Waldron shale below the iron bridge at Milroy, Indiana. 
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On the opposite side of the creek from the quarry, and only a few 
yards down the creek, are the famous Waldron shale fossil beds. But 
little digging has been done here for years, and the exposures are al
most completely covered by debris. From the poorly exposed strata. 
the following section was obtained: 

Ft. 	 In. 
1. Drift ........................................... 10 

2. 	 Light grayish, poorly bedded non-fossiliferous lime

stone ......................................... 3 6 
3. WaJdron shale, light gray to light blue and drab... 1 
4. Oovered to bed of creek. . . . . . . . . . . . . . . . . . . • . . . . .. 4 6 

19 

Two hundred yards down the creek, and on the west side, there is 
a good exposure of the shale. The following secti()n was made at this 
ilxposure: 

Ft. 	 In. 
1. Soil............................................. 4 

2. LIght, sandy Devon.1an limestone............. ..... 2 

3. 	 Thin bedded, rather hard, grayish to blue limestone 

(the Hartsville bed)............................ 5 6 
4. Shale and shaly limestone. .. ...... ..•. .... .... ... 4 8 

16 2 

The upper 21 inches of the "hale consists of shale and shaly lime
stone with alternate thin streaks of clay and clayey shale. The dis
continuousshaly limestone courses run from naught to four inches in 
thickness. Below this upper division of the shale occurs 18 inches of 
shale with an occasional, irregular mass of Shaly limestone. Bel(}w 
this division occurs 11 inches simIlar to the top division. The bottom 
division consists of rather hard, sha1y limestone. At the north end of 
the exp(}Sure the shale and shaly limestone turns to a harder shale and 
thin bedded limestone. The shale is exposed for a distance of about 
forty yards. Near the southern end of the exposure there is one very 
large, irregular, fossiliferous mass of limestone and limestone shale. 
The lower half of the shale seems to have the greater number of 
fossils. Below the shale to the bed of the creek there is exposed 18 
inches of Laurel limestone .. 

In the accompanying view of this exposure (see Plate III) the large 
mass of limestone is seen to the left in the foreground. The best ex
posure of the Waldron shale is seen to the right of the limestone mass. 
Above the shale is the somewhat poorly bedded Hartsville limestone. 

Following down the creek for only a short distance there is a sharp 
turn in the stream. Along on the east bank there are a number of 
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springs which seem to come from just above the Waldron shale hori

zon. Near the mouth of these springs and along on the bank only a 

few feet above the bed of the creek occurs a heavy deposit of cal
careous tufa~ presumably deposited by the spring water. The entire ~ 


mass, runnin)! almost to the foot bridge below, a distance of some 400 , 

yards, is a loose, spongy mass having a very characteristic tufaceous 

texture. 


At the east end of the foot bridge, across Conn's Creek, in the 
southeast quarter of the southeast quarter of section 6, one and three
fourths miles below Waldron, the following section was obtained: 

Ft. 	 Tn. 
1. Drift and sou. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 

2. Sandy limestone ............................... . 2? 

3. 	 Hrurd, grayish, and at places sandy limestone in 


courses 5 to 8 imhes thick .•.................... 3 

4. Il."l"egularly, thin beddoo, non· fossiliferous limestooe 3 6 

5. 	 Shale ILUd shaly limestoDe, light grayish where long 


exposoo, but more of a slate color woore newly 

exposOO ...................................... . 1 6 


6. Fossiliferous shale ............................. . 3 

7. Covered ...•........•.....................•...... ? 

8. Hard, blue, iJrregularly bedded Lauool limestooe.. 6 


BOO 	 of Clreek ••...•.•••••••.••••••.••...••••..••• 0 

Section at the small water fa,lls in the small ravine south of Mr. 
Fred Stickford's residence in the southeast quarter of the southeast 
quarter of section 6, two miles south of Waldron: 

Ft. 	 In. 
1. Drift ...•........................................ 12 

2. 	 Thin booded, rather hard, grayish, arenaceous lime

stone ......................................... 7 

3. Shale and shaly limestone..... " ...... " .. .. .. ... 1 6 

4. Covered to creek bottom.......................... 81 


28 6 


Section along a small ravine south of Mr. G. W. Carlisle's residence 
in the southeast quarter of the southeast quarter of section 6, two 
miles south of Waldron: 

Ft. 	 In. 
1. Hard, il'll"egularly hOOded llmestooe....... . . . . . .. 3 

2. Covered ............ ;........................... 2 

3. Shaly limestone, wIth Waldron shale fO>SSils..... . 2 

4. Shale and clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 2 

5. Shaly limestone ................................ 4 

6. Shale.......................................... 1% 
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Ft. In. 
'7. Shaly limestone ................................ 1%: 

8. Shale .......................................... 1 

9. Shaly limestone ................................ 3 


10. Shale .......................................... 1 

11. Shale and shaly limestone......... . . . . . . . . . . . . . . fi. 

12. Shale and shaly limestone............ . .. .. . .. . .. 3 

13. Shale.......................................... 6 

14. Covered........................................ 1I,1i 

15. Hard. grayish to blue limestone. . . . . . . . . . . . . . . . . . 6 
16. Hard, blue limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
17. Hard, blue limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . 6% 
18. Hard, blue limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3% 
19. Hard, blue limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
20. Hard, blue limestone..... ; . . . . . . . . . . . . . . . . . . . . . . 8 
21. Hard, blue limestone......... .. .. .. .. .. .. .. .. ... 1 9 

22. Light to blue shaJy limestone... .. .. .. ...... .. .. . 8 
23. Shale' and shaly limestone. . . . . . . . . . . . . . . . . . . . . .. 3 
24. Hard, blue crinoidal limestone. .... ... .. .. .. .. .. . 6 
25. Hard, blue, irregularly bedded limestone........ 1 11h 

26. Blue to slightly reddish limestone. . . . . . . . . . . . . . . . 8 
27. Reddish to a dull-colored limestone........ :..... 4 

28. ~ed of Conn's cre'ek ........................ " ... 0 


18 1 

Below is given the correlation of the strata in the foregoing section. 
Nos. 3 to 13, inclusive, belong to the Waldron shale. The alternation 

of the shale and the shaly limestone strata is very noticeable in this 
section. This horizon was very fossiliferous, a number of good Wald
ron shale specimens were found. Nos. 15 to 21, inclusive, belong to 
the Laurel limestone. The Laurel courses are thinner here than at 
most exposures, and the total thickness of this formation has decreased 
decidedly, for below No. 21 occur the Osgood limestone and shale. 
These Osgood beds are only exposed at this one place, being covered 
above and below and presumably dipping below drainage. The ex
posure is along the roadside near Mr. Carlisle's barn. Dr. Washburn, 
a local paleontologist, of Waldron, reported having found a number 
of cystideans at this place. From here to the mo;uth of Conn's Creek, 
the country rocks are covered. . 

The somewhat circular field, shown on the accompanying map at the 
mouth of Conn's Creek marks, in a general way, the area included in 
the gas explosion, which occurred at this place August 11, 1890. The 
local accounts vary somewhat with reference to the violence of this 
"blow-out." The prevailing, and what seems to be the correct one, is 
as follows: Following the heavy explosion, which threw ro.cks, soil, 
mud, etc., to a height of three hundred feet or more, came a blaze 
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which ran higher. The escaping gas was ignited from a fire then burn
ing in old driftwood near by. Large fissures were fo·rmed in the 
earth's crust, one of which crossed Flat Rock Creek just above the 
mouth of Conn's Creek, and into which the creek flowed for 24 ·hours. 
A few banks and depressions remain to mark the .site of the explosion. 
A number of clay relics, made from the ejected clay, are kept by the 
citizens of the neighborhood. 

Above the mouth of Conn's Creek, on the west side, the line mark
ing the supposed position of the Waldron shale tnrns to the west and 
follows in a westerly direction across the east half of section 12, and 
then turns to the southwest to the creek's bank at the southwest cor
ner of the section. It is more than probable that at some time Flat 
Rock Creek flowed west across the north part of the east half of sec
tion 12, and then turned south and joined its present channel. Be
tween its old channel and its present one occur some rather high sand 
and drift hills. 

A section of the west bank of Flat Rock Creek west of Goo. Wright's 
residence, in the northwest quarter of the northwest quarter of section 
13, one and three-fourths miles above Geneva, is as follows: 

Ft. In. 
1. Sandy limestone ............................... . 2? 

2. ThIn bedded, light grayIsh to blue limestone...... . 5 61 
3. Shale and shaly limestone....................... . 2 

4. Covered ........................•.....•.......... 2 

5. Shaly limestone ................................ . 6 

6. Hard, blue limestone in courses from 2 to 10 iIWhes 5 6 

17 6 

The wagon road along the creek at this place follows the horizon 
of the Waldron shale for some three hundred yards. 

The following section of the east bank of Flat Rock Creek,. fifty 
yards above the forks of the road, m the northwest quarter of the 
northwest quarter of section 13, and 200 yards southwest of Geo. 
Wright's residence, was obtained: . 

Ft. In. 
1. Drift ...........................•.............. 15 

2. Grayish limestone .....•.....•..•...•.•.•..•.... 1 6 
3. Grayish limestone . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 10 
4. Grayish limestone ......... . . . . . . . • . . . . • . . . . . . . . 6 

5. Hard, grayish to blue limestone............. .. ... 1 7 

6. Hard, grayish to blue limestone........... ...... . 10 

7. Hard, grayish to blue limestone. ...... ...... ..... 1 7 
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Ft. In. 
8. Shale and shaly limestone... • . . . .. • . • . . . . . . . . . . . 5? 
9. Hard, blue limestone. . . . . . . • . . . . . . . . . . . . . . . . . . . . 9 

10. Hard, blue limestone. . . •. . . . . • • . . . . . . . . . . . . . . . . . 6 
11. Covered to creek. .. . . .... .•.. . . ..•. •. .. .. .... .. • 8 

28 9 

The Waldron shale is very fossiliferous, and this is an excellent 
place to gather Wal<iron shale fossils. 

The following species were recognized: 
Rhyncotreta cuneata, Atrypa reticularis, Ivleristina nitida, Orthis 

hybrida: Spirifera crispa, Rhynchanella neglecta, Rhynchonella indi
anensis, Rhynchonella whitii, Favosites forbesi. 

At the forks of the road along Flat Rock Creek, at the east side of 
section 14, there is an exposure of some 12 feet of rather soft, mas
sive, sandy limestone the base of which is probably eight feet above 
the creek. 

A section of the west bank of Flat Rock Creek, one-half mile above 
Geneva, is as follows: 

Ft. In. 
1; Soft, massive, arenaceous limestone........••••.. 5 

2. Soft, sandy limestone .....................•....• 5 

3. Hard, grayish limestone. " ...................... 7 

4. Hard, light grayish rto bluish limestOJle..•...•.... 4 
5. Hard, light to bluish limestone....•.....•.•....•• 4lh 
6. Hard, light to bluish limestone......•...•.••.••.• 'Ph 
7. Hru-d. light to bluish limestone...........•.•....• S% 

8. Hard, light to bluish limestone.•.....•........... 1 

9. Hru-d, light to bluish limestone..................• 3 


10. Hard, light to bluish limestone ....••. " ....••.... 3 
11. Hru-d, light to bluish limestOJle................... 7 

12. Hard, light to bluish limestone...•............... 4 

13. Hard, light to bluish limestOJle...........•..... " 11 

14. Hard, light to 'bluish limestone.••....•••......... 6 


11 5% 

There is a slight unconformity between Nos. 1 and 2. Nos. 3 to 14, 
inclusive, belong to the Hartsville bed, corresponding to the stone 
quarried at the Avery quarry near Waldron. Some little stone has 
been quarried at this exposure. The bottom of the quarry is probably 
three feet above the bed of the creek. The Waldron shale probably 
lies below the quarry and near the creek bed. 
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The following is a section of the south bank of Flat Rock Oreek at 
the turn in the stream three-eighths of a mile above Geneva: 

Ft. 	 11~. 

1. Soft, masatve, sandy limestone. . . . .. . ............ 12 

2. Irregularly bedded limestone.:................... 1 6 

8. Hard, gray to blue limestone ............... " .. ... 6 6 

4. Bed of creelc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 

2Q 

The Waldron shale has passed below drainag·e. The rocks have a 
decided dip to the west. 

Section taken at the Gregory limekiln at Geneva: 
Pt. 	 In. 

1. Drift.......................................... 3 

2. Thin bedded limestone.......................... 2 

8. Impure limestone .............................. 1 6 

4. 	 Grayish, thin bedded limestone, courses running 


from 2 to 6 inches. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 2 

5. Continuous stratum of limestone. .... ....... ..... 8 4 

6. Thin bedded limestone ........... ;.............. 2 6 

7. Hard, grayish limestone. . . . . . . . . . . . . . . . . . . . . . . . . 3 

8. Hard, gmyish limestone......... '.. .. .. .. .. .. .. .. 4 

9. Hard, grayish limestone. . . . . . . . . . . . . . . . . . . . . . . . . 3% 

10. Ha.rd, grayish limestone. .. .. .. .. .. .. .. .. .. .. .. .. 9 

11. Hard, grayish limestone. . . . . . . . . . . . . . . . . . . . . . . . . 8 

12. Hard, grayish limestone. .. . . . . .. . . .. .. . . .. . . .. . . 2 

18. Hard, grayish limestone......................... 10 

14. Ha.rd, grayish limestone. . . . . . . . . . . . . . . . . . . . . . . . . 2 

15. Hard, grayish limestone. . . . . . . . . . . . . . . . . . . . . . . . . 1 5 

16. Hard, grayish limestone. .. .. .. .. .. .. .. .. .. .. .. .. 10 

17. Hard, grayish limestone. .. .. .. .. .. .. . .. .. .. .. .. . 8 

18. 	 Bottom of quarry, which is about 15 feet above the 


bed of the creek. .. .... .. .. .. .. .. .. .. .. .. .. ... 0 


20 5% 

One hundred and fifty yards above the mouth of Douglas Oreek, in 
the northeast quarter of the southeast quarter of section 14, and one
half mile above Geneva, the following section was made at the upper 
end of the gorge along the creek: 

Ft. 	 In. 
1. 	 Massive, arenaceous limestone, which grows harder 


from top to bottom........................... , 
 7 

(This stratum forms projecting ledges along the 


sides of the narrow gorge.) 

2. Hartl, light to bluish limestone. .. .. .. .. .. . .. .. .. . 8 

8. Hard, l1ght to bluish limestone. .. .. .. .. .. .... .. .. 1 1 

4. Hard, light to bluish limestone ... " " .. .... .. .. .. 6 
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Ft. 	 In. 
5. Hard, light to bluish limeston~. . . . . . . . . . . . . . . . . . . 2 
6. Hard, light to bluish limestone............ , .. .. .. 2 

7. Hard, light to bluish limestone .. , .' ....... , .. .... 2 

8. Hard, light to bluish limestone. . . . . . . . . . . . . . . . . . . 3 
9. Hard, light to bluish limestone.......... , ., .. .. .. 2 


10. Hard, light to bluish limestoM............ , .. .. .. 3 

11. Hard, light to bluish limestone...... ' ..... , .... " 2 
12. Hard, light to bluish limestone .. , . . . . . . . . . . . . . . . . 2 
13. 	 Soft, sandy limestone, which forms the top layer 

of the Waldron shale. .. .. .. .... ... ... .. .. .. ... 10 
14. Shale.......................................... 6+ 

15. Bed of creek...... , ..... , ...................... ; 0 


12 	 1 

Purely from a lithologjcal standpoint, the following correlation was 
made of the exposures at this place: 

No.1 the base of the Devonian; Nos. 2 to 12, inclusive, the upper 
division of Upper Silurian, or the Hartsville bed; and Nos. 13 and 14 
the Waldron shale. Between the sandy Devonian limestone and the 
underlying hard to bluish Silurian formations, there exists a slight 
unconformity. The Silurian rocks dip to the west. 'l'his unconform
ity is similar to others referred to in this report, and which indicate 
that there must have been an elapse of no short intervening period 
between the deposition of these two formations. A small cascade 
exists at the head of the gorge. Above the cascade the Devonian is 
exposed in the bed of the creek. 

The following report was given by the drillers of the Geneva gas 
well, which was just completed at the time of my visitation,: 

Ft. 	 In. 
1. Drift............................................ 1 6 

2. Hard limestone, free from shale ..................150 

3. Shale ........•.................................. 30 

4. Hard. brown sandstone (7) .............. , ......... 45 

5, Sbale .. ,." .... ,' ....... , ......... , ... , ..........500 

6. 'l'renton limestone ......... , ........ , .. , .. , . . . . .. 17 


743 6 
A light flow of gas was struck. 

A number of observations were made along Flat Rock Creek below 
Geneva. At the cross roads in the north half of section 22, one mile 
below Geneva, there occur in the bed of the, creek excellent exposures 
of the sandy, Devonian limestone. 

10-Geoi. 
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At Flat Rock Cave, one-fourth mile above Bynum, on the north side 
of the creek, there is an exposure of heavy, sandy limestone. The cave, 
which occurs near the base of this exposure, is near high water mark. 
Below the heavy limestone and below the entrance to the cave, two 
feet of thin, irregularly bedded limestone is exposed. Above the 
heavy, massive, sandy limestone, some eight feet of .hard, light to 
blue, thin, irregularly bedded limestone is exposed. 

Below the bridge at Bynum there is an exposure of some 12 or 15 
feet of irregularly bedded limestone. At the top of the exposure, as 
seen on the west side of the creek, there is some five feet of hard, 
bluish limestone. Below this there occurs some seven or eight feet of 
irregularly bedded limestone to bed of creek. At places in this expo
sure there is an alternation of hard, blue and sandy limestone strata. 
The limestone found along the creek at Geneva has probably passed 
below drainage at this place, and the sandy limestone here probably 
represents a larger division of the Devonian. The exposure is non
fossiliferous. 

Two miles south of Bynum, on the road to Norristown, the drift 
was reported two to five feet thick, with fifty feet plus of hard under
lying limestone. West of the road and north of a small branch near 
the center of the east side of section 29, one-half mile north of N orris
town, is an outcrop of nine or ten feet of poorly exposed limestone. 
The limestone seems to be poorly bedded, with a pale blue to light 
blue color, and at places quite soft and sandy, especially where long 
exposed. N ear the top of the exposure are two strata of chert two to 
five inches thick. 

Some five miles east of Norristown, along Duck Creek, exposures 
of the sandy Devonian limestone were noted at the following places: 
In the northeast quarter of the northwest quarter of section 33; near 
the center of the north side of section 32; and at the southwest corner 
of section 32. The drift in the vicinity of Duck Creek runs from 3 to 
35 feet. 

At Middletown, on Conn's Creek, one mile above Waldron, there is 
an exposure of the sandy limestone in the bed of the creek just west of 
town. Shale was reported in the creek, but an examination failed to 
verify the report. However, at the time of the examination the creek 
was slightly swollen, and it is barely possible that the shale doea 
outcrop. Judging, however, from the sandy limestone, the horizon 
of the shale seems to be some eight or ten feet below the bed of the 
creek. The stone exposed lithologically corresponds to the sandy 
limestone above the Hartsville bed at the Avery quarry, below Wal
dron. To the west and northwest of Middletown the country is level 
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dissected here and there by narrow, post-glacial valleys. A number 
of observations were made along Conn's Creek and its tributaries 
above Middletown, but the country rock was concealed by the rather 
heavy drift. 

RUSH COUNTY. 

Rush County lies north of Decatur County, and is bounded on .the 
east by Fayette and Franklin counties, on the west by Shelby and 
Hancock counties, and on the north by Hancock and Henry counties. 
Only the southwestern portion of the county is included in this 
report. The area mapped has a breadth of nine miles north and south 
and a length of 15 miles east and west .. Milroy, the largest village in 
the mapped area, lies east and south of the center. The territory is 
drained by Big and Little Flat Rock creeks. The topography and 
surface geology is in a general way similar to that of the adjacent 
counties described above. 

DISTRIBUTION OF THE WALDRON SHALE. 

Section of the east bank of TAttle Flat Rock Creek, 40 yard" below 
the bridge at Milroy: 

Ft. In. 
1. Soil .. ...... " .................... .. " .................... ...... .... 5
~ ~ ~ ~ 

2. 	 Irregularly bedded, grayIsh to dark-colored, 

arenaceous limestone ......... *_ .............. 4 


3. Shale .. " " " ~ " ............ " ............. " " " " ." .. ~ .. " ....... " " ...... 2 1 

(a) Shale and elaY0Y shale..••.•...•••••... '2 
(b) Shale to shaIy limestone......•.••.••... 1to8 
(c) Blue to drab shale.•....•......•.•.•.•.• 16 
(d) Shalyto shaly Umestone......•.•..•.••. 4 

4. Laurel l1mestone in the bed of the creek ....... 0 


11 1 

No.2 breaks down in small, irregular, sharp-cornered pieces, in
creasing in size from top to bottom. It is non-fossiliferous. Years ago· 
the stone was burned for lime. The shale is exposed for 100 yards or 
more along the east bank of the stream. On Plate III is given a view 
of the exposure at this place. 
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The Waldron shale at the bridge seems to be in the trough of a 
gentle synclinal fold, fm' one-fourth of a mile above the bridge the 
shale horizon is more than two feet above the bed of the creek, and 
one-half mile below the bridge eight feet above the bed of the creek. 
Above the bridge the Laurel limestone forms the bed of the creek for 
one-fourtli mile or more. The shale is exposed 150 yards above the 
bridge, where it is one and one-half feet above the creek. In following 
up the creek the shale disappears. On the south bank of the creek, 
just above where the branch enters from the north, near the center 
of section 12, the shale is absent, the sandy, irregularly bedded lime
stone resting directly on what seems to be the Laurel beds. The 
exposures are p{){)r, and non-fossiliferous. One stratum is present 
which resembles the base of the shale. H the underlying limestone 
is really the Laurel limestone it has changed from its usual color, 
having at this exposure a dull red to brownish color. 

Above the railroad bridge northeast of Milroy, in the bed of the 
creek, oecur good exposures of the arenaceous limestone, which lies 
above the Laurel beds. '1'hi8 ind,icates that the horizon of the Wal
dron shale has passed below drainage. Owing to the more or less 
covered condition of the expormres, it was impossible to' determine 
just"where the shale passes below drainage. In fact, it seems that 
the shale is absent just north of Milroy and that the Devonian (?) 
rests unconformably upon the Laurel beds. It is possible that denu
dation removed the shale during the intervening period between the 
deposition of these two formations. The sandy limestone passes 
below drainage in section 7, northwest of Milroy, not reappearing 
along the head waters of the creek. Observations were made at a 
number of places along Oonn's Creek and the head waters of Little 
Flat Rock Creek, and together with reports gathered from the farmers 
warrant the above statement. Observations were extended eastward to 
and beyond the north fork of Clifty Creek, but no Devonian limestone 
was observed. To the east the Laurel and Osgood beds were noted. 
The eastern extension of the Devonian is concealE;d beneath the drift. 
At Bulltown, on Salt Creek, east of Andersonville, the Laurel and 
Osgood beds are exposed. 

The exposures along Clifty Creek are covered. In the creek valley 
one mile east of Richland, at the Anderson gas well, the drift was 
reported 122 feet thick; at Richland from 50 to 80 feet. 

Section at the Rarden quarry, on Little Flat Rock Creek, one-half 
mile below Milroy: 
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Ft. 	 In. 
1. Soil ........................................... . 2 

2. 'l'hin, irregularly bedded limestone............... . 2 

3. Shale .......................................... . 8 


(a) Shale and clayey shale.................... . 1% 

(b) Shale and shaly limestone................. . 5% 

(c) Clayey shale ............................. . % 


4. 	 Hard. blue Laurel limestone in regular courses 

rnnning from 2 to 6 inches ..................... . 6 


5. Lamel limestone with chert nodules ............. . 3 

6. Bed of creek .................................... . 0 


13 8 

The shale grows thinner in going down the creek, running from 
four to eight inches. The exposure of shale at the quarry is about 
fifty yards long. On the opposite side of the creek, near the little 
spring, the shale seems to be absent. 

SQuth of the bridge, locally kno,","D as the White Bridge, across 
Little Flat Rock Creek south of Milroy, there is an exposure of eight 
feet of chert and thin strata of limestone, evidently the upper beds 
of the Laurel limestone. On the north side of the creek there is a 
large gravel pit. :From this point south to Decatur County, the loca
tion of the shale horizon is unc(>,rtain. The drift is heavy, and very 
rarely do exposures of country rock appear. In the road along the 
north side of the northeast quarter of section 26, there is an exposure 
of the Laurel beds. Following the road west to the creek and then 
following up the creek for a short distance, there Occurs an exposure 
of thin courses of limestone. The exposure forms a cliff seven feet 
high. It is seen best on the east side of the creek. 

MOSCOW AND VICINITY. 

Section of the northeast bank of Big Flat Rock Creek, 200 yards 
above the bridge at Moscow: 

Ft. 	 In. 
1. Irregularly bedded llmestone..................... 7 

2. Dull brownish, arenaceous limestone. . . . . . . . . . . . . .. 4 6 
3. Laurel (?) limestone, courses 2 to 4 inches thick. ... 2 6 
4. Covered to bed of the creek...........•........... 2 


16 
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Section of the same bank thirty yards farther up the creek: 

Ft. 	 In. 
1. Sandy limestone, massive to poorly bedded ....... . 15 

2. Shale and clayey shale.......................... . 3 

S. Shale to shaly limestone......................... . 2 6 

4. Hard, bluish Laurel limestone................... . 3 

5. Bed of creek ...................•................. 0 


20 I} 

Nos. 2 and 3 mark the portion of the Waldron shale which is here 
quite calcare~)Us. Following the exposure of the shale up stream it 
gradually grows thinner, until its thickness is only 11 inches where it 
disappears. At this point of disappearance it is divided into two fairly 
well defined strata; viz., two inches of shale to clayey shale and nine 
inches of shale to shaly limestone. 

The sandy limestone at the top of the section forms quite a large 
cliff, with here and there overhanging ledges. On Plate IV is given 
a view of the cliff with its more or less irregularly bedded strata 
forming the greater part of the picture. To the right, where the 
vegetation has been removed, is seen a dark spot locating the horizon 
of the shale. The disintegration of the shale forms a soil in which 
many forms of plant life take root. Above and below this horizon, 
owing to the absence of soil, plant life is not so abundant. To the 
left of the dark spot, marking the position of the shale, is seen the 
heavy growth of plant life, while above and below this horizon but 
few forms of plant life are seen. In the foreground is the rather 
smooth surface of the Laurel limestone. The exposures are non· 
fossiliferous. If the Hartsville bed occurs here, it resembles so closely 
the overlying limestone that no distinction can be made. Following 
up the stream from this, the last exposure of shale above the bridge, 
the Laurel limestone soon passes below drainage, and the Devonian(?) 
limestone occurs in the bed of the creek. 

Section of the north bank of Big Flat Rock Creek, near the center 
of the east side of section 6, one mile northeast of Mosco<w: 

Ft. 
1. 	 Hard, dull-cruored, irregularly bedded, and at places 

sandy, lim'estone .....•..... " ....................... 15 

Near the bottom of the exposure occurs a rather heavy sandy 
stratum. Above the small cliff formed by these exposures occurs an 
outerop of dull grayish limestone. Following down the creek for one· 
fourth mile, the same exposures, as found in the cliff, outcrop. At the 
ford on the road to Moscow the top half of the exposure is thin 
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bedded, while the lower half is m()re or le.ss massive. These exposures 
form cliffs at the -sharp turns in the creek. From this point north, 
observations were made along the creek as far north as Rushville. 
At most places the bed of the creek consists of sand, clay and gravel. 
However, near the northeast corner of section 6, two and one-half 
miles above Moscow, the following section was obtained.: 

Ft. 	 In. 
1. 	 Irregularly bedded, hard, grayish to blue crystalline 

limestone •. . . • . . . . . . . • . • . • . • . . . . . . . . . . . . . • . . . .. 5 6 
The lower ledge of this ouwop fOll'ms a projecting 

rock of two feet oc more, and runs along the 
creek bank foc 225 yards. 

2. Hard, flinty limestone. .. .. .. .. .. .• .. .... ..•. .. ... 3 5 
This 	QUterop breaks down in very irregular, sharp

cornered pieces. 
3. 	 Hard, dark bluish to reddish limestone to bed of 


the creek..................................... 1 


• 9 11 

The noticeable change in the structure of the outcropping rocks 
along the creek, in following up the stream from one-half mile above 
Moscow, is the gradual transition from a more or less soft, arenaceous 
structure to a hard, flinty structure. 

Section of the southwest bauk of Big Flat Rock Oreek, 200 yards 
below the bridge at Moscow: 

Ft. In. 
1. Rather hard, dull to grayish sandy limestone.. 4 
2. Olay to clay shale.. '.' . . . . . .. . . . . . . . . . . . . . . . .. .. 2 to 4 
3. Shale to shaly limestone. .. .. .. .. .. .. .. .. .. . .. 3 8 
4. 	 Shale to shaly limestone, fo-rming the base of 


the Waldron shale ......................... 

5. Thin bedded LaUll"el limestone... . . . . . . . . . . . .. 3 
6. Thicker bedded Laurel limestone............. 2 6 

7. Bed of creek. .. . . .. .. .. .. .• .... .. .. . .. .. .. ... 0 

14 

The Waldron shale at this exposure is slightly fossiliferous. An 
exposure of Waldron shale three feet thick occurs on the opposite 
side of the creek, just below the east end of the bridge. 

6 
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Following down the creek one-fourth mile from Moscow, exposures 
of the shale are found in the east bank. At the upper exposure, the 
following section was obtained: 

Ft. 	 In. 
1. Irregularly, bedded, are-nacoous limestone ........ . 4 8 

2. Arenaceous limestone ........................... . 2 3 

8. 	 Olay to shale, with 2 inches of shelly limestone at 

the bottom ................................... . 1 5lh 
4. 	 Hard, regularly bedded Laurel limestone to bed of 

the creek ..................................... . 12? 

20 41h 

Some 250 yards farther down the creek, and on the east side, is 
an olel quarry, where the following section was obtained: 

Ft. 	 In. 
1. 	 Irregularly thin bedded, grayish arenaceous lime

stone......................................... 4 
2. Shale and clayey shale. .. ........ ...... ..... .. ... 1 

8. 	 Shaley limestone, forming the base of the Waldron 

shale ......................................... . 3 
4. Laurel limestone .............................. . SY2 

5. Laurel limestone .............................. . 2 

6. Laurel limestone .............................. . 31h 

7. Laurel limestone 	 4 
8. Laurel limeStone 	 3 
9. Laurel llmestone 	 3Y2 

10. Laurel limestone 	 5 
11. Laurel limestone 	 4 
12. Laurel limestone 	 2 
13. Laurel limestone 	 2 
14. Laurel limestone 	 6 
15. Laurel limestone 	 3 
16. Laurel limestone 	 5 
17. Laurel limestone 	 5 
18. Laurel limestone 	 3 
19. Laurel limestone 	 4 
20. Laurel limestone 	 .5 
21. Laurel limestone 	 5¥..l 
22. Laurel limestone 	 8 
23. 	 Laurel limestone ............................... 5 

24. 	 Ohert streak ................................... 2 

25. 	 Oovered to creek. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

14 9 

2 



PLATR IV. WALDRON SHALE. 

a 

(a) View of the eWI' above tbe bridge acrOSS Big Flat Rock Creek, Moscow, Indiana. 

b 
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On Plate IV is given a view of the exposures at this place. The 
horizon of the Waldron shale is marked by the horizontal line near 
the center of the picture.' Below this horizon is seen the thin, regu
larly bedded Laurel limestone courses. The exposures are non-fossil
iferous. The Waldron shale has an average thickness of 20 inches. 

Some 200 yards below the exposure shown in the picture, and on the 
same side of the stream, the Laurel limestone is exposed, with inter
yening chert layers. The Waldron shale and overlying limestone are 
covered. 

At the old mill dam in the southwest quarter of the southwest 
quarter of section 20, one and one-fourth mile below Moscow, seven 
feet of limestone and intervening chert layers are exposed, presumably 
the upper courses of the Laurel limestone. At this point and south 
to the county line the loca.tion of the line marking the Waldron shale 
horizon is largely an arbitrary matter. Observations were made along 
Little Hurricane Creek, but no rock exposures were found. The drift 
runs from 20 to 50 or more feet in thickness. 



REPORT OF STATE INSPECTOR OF MINES. 

OFFICE OF INSPECTOR OF MINES, 

INDIANAPOLIS, IND.,. January 20, 1900. 

PROF. W. S. BLATCHLEY, State Geologist: 

DEAR SJR-I have the honor to submit to you herewith the annual 
report of the Inspector of Mines for the year 1899, as required by. 
section 7454 of the Revised Statutes of Indiana by Burns. 

JAMES EPPERSON, 
In8pector of Mines. 
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INTRODUCTION. 

In his letter of transmittal, dated January 17, 1899, accompanying 
. his annual report for the year of 1898, my predecessor, whose term of. 
office, II.S Inspector of Mines, did not expire until March 11, 1899, 
declared his purpose of filing a supplemental report, covering the 
balance of his term. This" however, he failed to do, but agreed to 
furnish the necessary data for that purpose, when the time came to 
make up my annual report. Mr. Fisher's sudden death precluded him 
from doing so. I have been unable to find a number of papers and 
reports for that period of 1899 included in his term, which would 
have assisted me in getting up my report. Among other data which 
I have been unable to secure, is the list of persons who were examined 
at Brazil in February, together with the names of those to whom cer
tificates of competency were issued at that examination; also the list 
of persons to whom he had issued service certificates during that 
period. 

This report includes, or covers, the following topics or subjects, 
arranged in the order enumerated: Introduction, review of coal trade, 
table of production, table of wages paid employes, labor troubles, 
general table, mine maps, table showing the owners of mines and 
addresses, examinations, list of mine bosseS and addresses, new electric 
motor, table of fatalities and tonnage by years, legislation, legislation 
recommerided, table of accidents, abandoned mines, description of new 
mines, and Indiana Mining Institute. 

(145) 
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REVIEW OF COAL TRADE. 


The condition of the coal trade during the past year has been, as a 
whole, very satisfactory. In tonnage, it makes the largest production 
in the history of the State, exceeding 1898 by 718,053 tons, that year 
having the next highest record in number of tons produced, making 
an increase of about 14 per cent. This, too, notwithstanding that a 
good many mines. in the southern part of the State lost considerable 
time during the spring and summer, on account of being involved in 
strikes, as noted in another part of the report; and notwithstanding 
that the winter, so far, has been exceptionably mild. The block coal 
operators depend to a considerable extent (now much more than for
merly) upon domestic trade for a market for their coal, the tendency of 
manufacturers and other consumers at the present time being to use 
a cheaper coal, whenever possible. 

During the past year the price of this product has not only been 
good, but the market has been firm, :md the demand in excess of the 
supply. The prospect is that the coal trade will remain in a healthy 
condition throughout the ensuing year. 

The probabilities are that the production of coal, during the present 
year, will greatly exceed that of last year. '1'he number of new mines 
reported in this report is very much fewer than in last year's report, 
but there are a number of new ones almost ready for operation, that 
have not, as yet, reported to this office, and these, together with those 
reported, will exceed the number opened last year. 

Nine new mines have been reported as completed for operation 
during the past year, distributed as follows: Clay County, 1; Foun
tain County, 1; Greene County, 1; Parke County, 2; Sullivan County, 
4; total, 9. 

Several other new mines are in contemplation, and a number of the 
older mines have largely increased their output by improvement and 
development. Not only are large sums of money being spent in equip
ping mines, new and old, in improved machinery, but capital is 
actively seeking investment in this industry, and much coal land is 
being purchased. 

The Indiana Southern Railroad, built during the year through 
Greene, Sullivan, Clay and Vigo counties, has tapped a new coal field 
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that will, no doubt, be developed, and add to the supply of coal. It 
is probable, however, that by the time this is devel()ped the production 
of som~ of the present coal producing fields will have boon. reduced 
somewhat by exhausted mines, and that this new field will not largely 
affect the total tonnage of the State. 

As noted in another part of this report, the mine workers and opera
tors are better organized than in years. Each of these organizati()ns 
has learned wisdom and conservatism by past experience, and it is 
believed that no serious controversy will arise during the present year. 
This will have a tendency to increase the O'utput of the State, and 
inure to the general benefit of the industry. A faJ.r and equitable 
scale, observed throughout the State, will give to every O'perator a 
competitive chance in the coal market, enabling him to keep his mine 
running steadily, to the benefit of all concerned. Experience has 
demonstrated, time and time again, that lack of uniformity in the 
price paid for mining coal inevitably results in disaster to the cO'al 
trade. 
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I-'TABLE 
H'--

Slwwing the Prod:uction of Coal in Tum of 2,000 P(rund.~ in Indiana, During the Year 1899, at MinlJ8 EmpWying More than Ten 
.!lIen, by J.lf()nth.~ and by Cm~mies. 

-----------,-' ---,-------,- "--'c-"~--,---- ,- -,'" ,-- 

COUNTY. Jan. Feb. March. AI,ril. May. June. July. AUII. Sept. Oot. Nov. Dec. Total. 

---.--- c----------~--~-----~----:----

CIa.y...... ...... ...... .... .... 126.162 122,386 110,484 72.729 51,182 55,862 66,726 91,821 97,096 116,948 94,54<; 98,313 1,194,254 
):d 
t<jDavies! ...... .. .... .... ...... 19,875 12,938 7,B02 12,8"7 13,891 13,778 12,729 12,883 11,490 l7.,248 15,490 16,008 167,809 
"d 

Fountain .. ...... ........ 9,025 7.'l38 8,152 4,883 4,125 4,165 4,119 5,843 3,743 1,282 1,300 1,127 55,102 o 
):d..,

Gibson. .... ............. .... 10.549 9,819 4,318 4,792 Strike. 1,461 3,238 3,150 ' 6,600 10,188 8,979 8,540 71,634 

o 
";JGreene .............. " . . . .. .. 64,591 63,076 43,462 44,788 30,302 33,286 31,902 58,027 55,074 80,296 78,279 78,078 659,161 


Knox.. ........ ..... ..... .... 6,431 5,558 5,102 2,847 1,459 1,li01 1,590 1,772 2,875 5,491 7.148 6,107 47,881 
IJ) 


Ma.rtin ....... ...... .......... 948 699 779 8.35 846 552 255 452 , 303 338 329 402 6,798 ~ 

t<j 

Parke.... .... .... .... .... .... 79,974 71,584 69,757 56,669 39,948 47,725' 50,632 64,1851 6.~,&'iO 81,319 70,406 88,884 784,433 
~ 

Perry... .... .... .... .......... 2,.'172 2,083 3,113 2,747 2,898 2,292 1.630 2,0881 1,102 1,301 1,513 1,800 25,139 tl 
t-< 

Pike.. ... .... ...... ...... .... 30,191 19,671 21,590 18,268 1,767 Strike. 1,489 1,897 ' 2,527 15,902 31,894 28,799 173,905 o 
~ ....Sullivan .... ........ ..... 77,008 60,897' 72,948 63,499 61,468 56,Ql7 56,068 65,068 64,008 69,542 78,541 63,54<; 790,609 rf1 


t-:lVanderburgh ............ .... 21,520 20,632 16,473 13.~95 6,394 6,274 5"~3 , 7,380 10,875 14,132 14,390 15,905 ' 152,883 


Vermillion .... . . .... ........ 66,463 52,862 36m6 50,939 ~,762 52,519 47,5291 47,894 M,m 61,873 69,074, 72,578 669,842 


Vigo ... ...................... 87,340, 91,988 97,363 78,498 77,760 80,885' 72,260 72,181 79,081 97.010 97.7031109,472 1,041,491 


Warrick........... ...... .... 13,890 I 10,145 6,989 6,437 2,850 2,017 5,544 5,646 3,690 5.571 7,778 29,015 00,572
---I------i,-- - ------------!--- ----' 
~::~:.~~~~.~:~~~:~~:~'~~ .::::ine71.'~.76 .. ~~:~~~... ~~:~~...~~~~. ~:~ . .. ~~:m .~~~~~...~~~...~~.~~~...~7~.~~...~~~~. 5-:: 
Grand total. .......................I.........·.......... ...................................... .... .......... .......... .......... ........... 
 5,864,97'J 
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Showing the Wages Pwld to Emplayc$ in Indiana, Dlwing the Year 1899, at Mine,s Employing More Than 7l;n ..eYen, by Months 

anrl by OountWi. 

COUNTY. Jan. Feb. 

Cl&y ............. $103,199 46 1101,51689 

March. 

$95,0'22 78 

April. 

152,79152 

May. June. 

$48,38675 1 352,89326 

July. Aug. 

86!1~54 SSO,75804 

Sept. Oct. I Nov. I Dee. 

882,01268 $100,ll6050 881!02028 '85,66664 

Total. 

$947,42434 

tIi 
i?d 
I'd 
o 
~ 

Davies8 ......... 

Fountain ....... 

12,69834 

6,26785 

9,8.11 35 

5,400 50 

5,45119 

5,83060 

8,,88 93 

3,708 80 

7;15804 

3,258 16 

8,51018 

3,534 30 

1000593 

3,635 05 

9,398 78 

3,098 80 

9,753 95 

2,14403 

7,485 01 

905 00 

10,855 13 

9'70 00 

11,Q4238 

850 00 

110,67421 

39,60309 

~ 

o 
"'l 

Gibson .......... 1 5,46454 5,06180i 2,505 29 2,628 26 Strike. 1,643 SlI 2,222 97 2,28S 9(j 3,992 'T9 5,85204 5,311 'TO 4,.'184, 00 41,85123 U1 

Greene .......... \ 

Knox. ..... ...... 

M&rtin ........ .. 

Parke........... 

Perry............ 

Pike ............. 

Sullivan ........ 

36,048991 

4,21609 

54943 

56,01996 

2,02630 

15.71>833 

40,368 90 

34,75847 

4,14130 

48707 

50,52918 

1,72279 

14,33615 

33,57687 

24,388 86 

3,51276 

48900 

58,234 71 

2,~7822 

11.74232 

38.385 38 

27.93780 

2,07993 

1>2200 

43,27410 

2,19086 

10,10041 

32,30170 

21,254 88 1 19,88942 

1.188 73 1,186 35 

496 00 350 80 

29,83992 37,65269 

1,95246 1,81238 

47661 28250 

24,698 72 23,253341 

15,62420 

1,18216 

156 50 

44,24931 

1,45171 

81875 

22.953 69 

31,300 32 

1,325 67 

282 25 

52,31063 

1,71357 

1,24825 

28.01~ 96 

30,193 74 

2,25762 

24800 

55,556 34 

1,17980 

1,99199 

36,586 52 

42,38241 

3,139 20 

230 00 

63,994 37 

1.~36oo 

11,59668 

38.227 43 

41,865 09 

4,88846 

27650' 

54,427 54 

1,55337 

20.6964.5 

44,27697 

41,81639 

3,64378 

31500 

68,07493 

1.90000 

16,78325 

36,277 61 

367,50052 

32,76205 

4,40255 

614,16368 

21,21726 

105,83169 

398.926 09 

~ 
i?d 
..... 
Z 
00 
I'd 
I;j 
o 
6 
l:;! 

o 
"'l 

Vanderburgh ... 

Vermillion ..... 

Vigo ............ 

15.175 55 

35.350 53 

51.08666 

15,50915 

28,122 72 

47,83427 

13,17550 

28,3586() 

52,46907 

10.64540 

27,42130 

46,30695 

4,698 83 

27,58461 

41,49844 

4,97565· 

29,43088 

45.63077 

5,222 45 

26.068 18 

42,50070 

3,68810 

25.98196 

40,iW802 

10.464 99 

29,87159 

44,39879 

10.192 05 

34,382 00 

54,62658 

12,05655 

38,356 38 

1>8,95331 

12,22440 

_ 39,89154 

58,8.~101 

118,02862 

368,81829 

584,79257 

:::: ..... 
'Z 
~ 
[D 

Wa.rrick. .... .... 5,206 37 3,564 80 3,705 91 2,888 60 1,56246
--1-·----1----1---

$343.050 19 $273,38136 $214,25256 

1,504 00 2,050 00 1,565 00 1,45000 3,8&585 15,333 21 
,--------1---

83 $376,65927 $379,373 56 \1.397,631 14 

44.97620 - 
$3,800,97239 

....... ........... ..... ...... 12,6&100-- 
Grand .. .... ... ........... ........... ........... ........... ........... ..... .. ..... ........... ........... ........... 13.813,65239 ..... .... 

<0 
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LABOR TROUBLE. 

There were but few strikes of any consequence in the northern part 
of the State during the past year. 'fhe machine mine strike in the 
block coal field, if it can be called a strike, originated on the first day 
of April. In fact, none of the machine mi{les in the block coal field 
resumed work for about six weeks after the agreement as to the scale 
of prices was signed, on March 30. Prior to that time the machine 
miners had been paid by the day, at $2.25 per day (27 cuts to' consti
tute a day's work); and the cessation of work was to enable both the 
miners and O'perators to thoroughly analyze the scale and determine its 
effect, and O'ccurred with the concurrence O'f all persons interested. 

rfhe next two strikes were at Summit NO'. 2 mine in Greene County, 
one of which was the cause of bringing out the entire Linton district, 
including eight mines. The strike was brought on through a disa
greement as to the price paid for machine mining. Both strikes were 
settled amicably after a few weeks' idleness. 

On March 30, the miners and operators of the organized part of the 
State met in Terre Baute and entered into an agreement as to the 
prices and conditiollS which should govern both parties from April 1, 
1899, to April 1, 1900. The following is a copy of the agreement: 

TERRE HAUTE AGREEMENT. 

APRIL I, 1899, TO APRIL 1, 1900. 

The following agreement entered into in the Joint State COiIlventlon at 
Terre Haute, Indiana, Ma.rch 29, 1899, by and between the bitumiIious 
operators and miners of the State, witness!eth: 

First.-That the declarations of the contracts by and between the 
operators of the competitive coal fields and the United Mine Workers of 
America, entered into at Ohlcago, Illinois, January 24, 1898, and at Colum
bu.s, Ohio, March 10, 1898, and reaffirmed at Pittsburgh, Pennsylvania, 
January 24, 1899, be and hereby are reaffirmed in the identical terms 
therein employed. 

Second.-That further details and scale of prices for pick and machine 
mining in the State of Indiana, for one year, beginning April 1, 1899. shall 
be as follows: 

PICK MINING. 

(Yardage.) 

In entries seven to nine feet wide. . . . . . . . . . . . . . . . . . . . .. $1 37 
In entries 12 feet, price shall be five-eighths of narrow 

work, or ............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85% 

Wide entries shall not ext:eed :2 fect, It being understood that this 
applies to entry work only. 
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BREAK-THROUGHS. 

Break·throughs in entries shall be paid for at entry price. Break
throughs between rooms, when sheared or blocked, shall be paid for at 
entry ,price, but no break-throughs shall be driven. without the consent 
of the operator. Nothing herein shall interfere with strict compliance witl;l 
the law governing breal,-thl'oughs. 

ROOM TURNING. 

Room turning $3 30 
Room necks to be dl1ven 12 feet in and widened at an :mgle of 45 

degrees when so desired by operator. Any, distance in excess of above 
shall be paId for proportionately. 

MAOHINE WORK. 

(Yarda,ge.) 

In entries seven to nine feet wide ....................... $0 98 

In 'entries 12 feet Wide, five-eighths of price for nalTOW en

tries, or .. 4' •••••••••••••••••••••• , • •• • • • • •• •• • •••• • 61 

When the machine runners in 12-foot enmes are paid by the day, and 
entry is not sheared, the shooters and loaders shall be paid two-thirds of 
the yardage. It is understood that this applies to entry work only. 

BREAK-THROUGHS. 

Break-throughs between enmes, same a.s entry price. Break-throughs 
hetween rooms shall be paW for at entry price when Similarly driven. 
This Ilpplies to width and not to method of mining. 

ROOlti TURNING. 

Room turning $247% 

Room necks to be driven 12 feet in and widened at an angle of 45 
degrees, when so desired by operators. Any distance in excess of the 
above shall be paId for proporti()nately. 

When room necks are driven 12 feet wide, price shall be 
five-eighths of regular price, 01'...... . • • • • . . . . • • • • . . .. $1 54¥.! 

DAY WORK PUNOHING i\IACHINES. 

Machine cutting, when paid for by the day, shall be for-
Outter ., ................. '. . . . . . . . . . . . . • . . . . . . . . . . . . . .. $';l 35 
Helper .............. ,................................ 1 85 

ll-GeoI. 
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DAY WORK CHAIN OR CUTTER BAR ~fACHINE. 

When paid by the day shall be-
Cutter ..... ~ ......................................... . $2 35 
Helper ............................................... . 211 

It being understood that a day's work shall not he less than twenty
seven (27) cuts. All cuts in excess of twenty-seven (27) shall be paid for 
proportionately. 

PRICE PER TON I!'OR MACHINE MINING. 

When pald for by the ton the prlce of coal mined by ma
chines shall be three-fourths of the price paid for pick-
mined coal, or . .I••••••••••••••••••••••••••••••••••••• $0 49% 

The price per ton after chajn machines shall remain the same at the 
respective mines as during the year ending April 1, 1899. 

BLACKSMITIIING. 

The price of blacksmithing shall be one and one-qua.rter cents (IV4,) on 
the dollar. excepting after chain machines, where no blacksmithing shall 
be charged. 

GENERAL. 

Where the coal is paid for mine run, or on screened coal basis, It shall 
be mined, and when loaded on the miner's car, it shall, as nearly as possi
ble, be frec from slate, bone coal, sulphur and other impurities. 

Payment for all labor shall be made twice a month, not later than the 
10th and 25th of each month. 

It is further agreed that the operators shall offer no objection to the 
check-off for checkweighman and for dues for the federation, .provided 
that no check-off shall· be made against any person until he shall have 
first given his consent In writing to his employer. This applies to all un
derground day work, as well as miners. 

The time of beginntng work in' the morning and the length of inter
mission at nOOI1 shall ~ considered a locaJ question. . 

It Is further agreed that if any differences a·rise between the operators 
and the miners at any pit, a settlement shall be arrived at without stopping 
of work. If the parties immediately aff~ted can not reach an adjustment 
between themselves, the question shall be referred wltho>ut delay to a 
board of arbitration cOQsisting of two operators sel~ted by the operators 
interested and two min~ sel~ted by District No: 11, of U. IIi. W. of A. 
In event of these four l)eing unable to reach a deciSion, they shall select 
a fifth man, and the d~ision of a board so constituted shall be final, but 
no miner or operator interested in the differences shall be a member of 
said board. 
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RESOLUTIO:NS. 

Resolved, That while the number of stoppages for various cau~ dUl'· 
ing the past year has decreased, it is still the opinion of both miners and 
operators tliat S'ufficient attention has not been paid by either side to the 
agreement "that if any differences arise between the operators and miners 
at any pit, a settlement shall be arrived at without stopping work." It is 
the unanim()us opinion (}f both miners and operators that this agreement 
should be strictly obseryed of both. lVe wish particularly to call atten
tion to the fact that all such differences, even in event of stoppage, have 
been settled by arbitration and work resumed, and had the agreement 
been strictly observed, these stoppages would not have occlll'lred, th€ same 
settlement would have been secured,.and both miners and operators would 
have been saved the heavy losses caused by these stoppages. 

That these resolutions be compiled in the form of a contract and signed 
by the President and Secretary of the United Mine Workers .of America 
representing District ~o. 11, and the President and Secretary of the 
Bituminous Coal Operators' Association of Indiana; that they be printed 
and a copy sent to each and every mine and posted. 

In witness whereof, we have hereunto subscribed our names this 30th 
day of.)Iarch, 1899. 

Attest: 
W. D. VAN HORN, 

President 17. M. 'V. of A., District No. 11. 
J, H. KENNEDY, 

Secretary U. M. W. of A., District No. 11. 
Attcst: 

.J. SMITH TALLEY, 
President Bituminous Coal Operators' Association of Indiana. 

J. W. LANDRUM, 
Secretary Bituminous Coal Operators' Association of Indiana. 

At that time, however, the organization of miners and ()perators only 
extended as far south as the Baltimore and Ohio Southweste'rn Rail
road. South of that point, at nearly all of the mines, the price paid for 
mining and day work was considerably below that a,greed upon at the 
Terre Haute convention. During the latter part of April and the 
first part of May, the miners in the southern part of the State organ
ized and demanded the scale prices paid in the northt;rn part of the 
State, which the operators refused to pay, and the result was a strike 
at nearly all the mines sonth of Washington. A number of the mines, 
howeyer, were idle but a Sh(}it time, when the operators agreed to pay 
the scale prices and started thcir mines. A majority of these, however, 
were operating small mines. The strike was continued among the 
larger mines for smne time. The Sunnyside Mine, at Evansville, was 
the first to pay the scale prices and resnme wmk. W. S. Little, of the 
Little's Mine, and David Ingle, of the Ayershire Mine, were next to· 
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fall in line. The operators of the First A venue and Ingle mines, at 
Evansville, steadily refmed t.o conform t.o the Terre Haute agreement, 
and continued to operate their mines, to a small extent, with non
union men until about Xovember 1, when they also agreed t.o pay the 
scale prices, and are now included among the union mines of the 
State. This leaves less than one hundred men, working at'shipping 
mines in the State, who are not. in the organization. 

There was very little disorder during these strikes except at Evans
ville, where there was some trouble. The most serious disturbance 
at this point was the lamentable shooting of J. Moore, an operator, 
while on his way to the mine with a company of non-union men. The 
shooting was done under cover of darkness, from ambush, and it is not 
known who did it. Mr. Moore was severely wounded; and, at one time, 
it was thought his wonnd would pro,"e fatal; but he has, however, 
recovered, and is now able to attend to his duties again. 

A very peculiar condition existed in the coal industry during the 
last fall and winter. Early in the fall, under the influence of the 
prosperity sweeping over the country, the price of coal, in common 
with the price oJ all other products, as well as the price of labor, 
advanced rapidly. The wages of mine workers, however, was governed 
by the scale of prices agreed upon at the r1'erre Haute convention; and 
they were bound by thi'3 agrcement to continue working under it until 
April 1, 1900. In the meantime, many coal operators were reaping 
n rich harvest by reason of the wide margin between the cost of pro
ducing and the market value of their coal. A large number of the 
operators, however, had existing contracts based upon this scale of 
prices, and were not benefited by the adVaJlCing market, except as to 
coal which they were able to I~roduce in excess of existing contracts. 
Gnder these condition», it is not very strange that the miners should 
become restive and desire to have their wages advanced, the same as 
craftsmen in other industries. The engineers at coal mines, who were 
bound by no schedule of prices, received a substantial advance in their 
wages, and some operators, iIi the spirit if petllience, on account of the 
advance in wages cDnceded to the engineers, voluntarily increased the 
wages of the day men in their employ. All this tended to increase the 
discontent among the mine workers,\ especially as they had no means 
of knowing what prices their employers were getting for their coal. 
It is to he' noted to the credit of the mine workers, however, that they 
kept faith with the operators by sticking to their agreement. Much 
credit is due the several officers and leaders of the mine workers for 
their persistent insistence on the keeping of the Terre Haute agree
ment. It is highly probable, however, that, before this report reache, 
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the public, all mine workers will have received a substantial increase 
in wages. Mine workers have learned from experience that strikes and 
lockouts, which lead to violence and the destruction of property, are 
unsatisfactory and ineffective remedies as a rule, and that the mine' 
workers and the operators have a common interest. It is to be hoped 
that this striking example of fidelity to their agreement, on the part 
of the mine workers, will inspire confidence in their employers and 
will bind the two organizations closer togeth~r in the bonds of 
interest and sympathy. 

TABLE 

Showing the Ave"age Number of ,11en and Mules Employed, Day8 Worked, Aooident8 
Oceumng, Kegs of Powder Used, Total Goal Produeed, Total Wages Paid and 
the Total Improvement8 at &ch Mine Reporting to this OiJi«- in 1899. 

CLAY COUNTY. 

ACCI
EMPLOVED. DENTS. ....------.; ..; .... " b... :j 
.; 	 II: I>; ..; ..1'1 

::! .>I " .; 0.... .... 	 ·it aNAME OF MINE. .;; 	 I>;!l 0 	 Ii... 0";;;:: .... 
0., 

I>;., ..'" .... .. 0 0 .... 	 0 

= '" .! " .,= .,... i 	 "'" "," .,'" .,~ .... 
0 ~ ="0'"0 a"" ::=1'" ;:!1" ::=1 ~ '" '" 	 z"' ~ E-< ;;:: ...

"'" 
Brazil B.C.Co.No. 23 2 4 40 49 3.188 16.198 68 

Brazil Block No.1 .. " 91 7 12 234 'T 1,014 58,715 50,948 13 84,7iK74 

G..rtNo.3 ............ ' 85 9 9 162 1,199 41,164 43,231 27 

Gart No.5, ............ 130 10 10 210 1,553 44,609 63,687 82 

Brazil Block No.7 .... .. ,. .... , .... 

Br..zil Block No.8 ... , "ioo' 'io' 'ii;' "219 'T "2,3.31' '''92',90i' .. il2,s5i'9i' 

Brazil Block N 1>.11 , , , 61 5 5 299 3 897 4<1,819 40,27440 

Gl..d.tone ............. 70 10 8 217 2 1,774 44,209 46,OM 42 

Bria.r Hill.""" ...... 19 2 Ii 106 2 4,652 667363 

Harrison No.2 ........ 43 4 6 ]96 1 ....sis· 23,4!l2 20:13200 

Harrison No.3 ........ 24 II 3 197 1 • 458 13,004 ,30200 

Pr..tt .................. 61 6 6 164 2 26,905 ,60600
.... iii' Crawford No.3 ........ 	 til; 3 6 130 .... 16.223 64713 "4,loii2i 

Crawford No.4 ........ 72 '3 5 207 .... 'T 1,745. 39949 165 91 

World'. Fa.ir .......... 34 2 3 196 160 17:046 75 


ndNo.3 ........ 60 3 5 160 a,44!l 63,'181 66
.... ''7'No.2 .......... 96 \1 6 131 .... 1,630 39,527 65 10 

No.3 .......... 63 5 5 200 837 41,363 34 00 


Monareh .............. 17 3 1 290 .... 7,200 .........
'T .... ij5' Brazil ....... , 41 3 4 117 .... 14,121 "i5,525'34' 

Markl..nd ..... :::: :::: 29 4 7 22!l .. ,. 782 14,784 12,844 10 

F ..irview ,., ........... 36 4 3 , 198 .... 'T 260 14,806 17,314 84 

Louise., .. , , 23 2 3 92 90 6,528 10,234 89 

Columbia No: 4' ::'.: ::: 61 3 <I 226 'T 'T 1,594 29,894 32,51392 

Klondyke ............. 163 9 9 196 .... 2 2,395 133,549 70,145 39 


ood No.3 ...... 40 3 5 244 27,421 20,648 65 

47 5 7 259 .... "2 

.... 7S7· 44,412 24,()5920 

30 2 Ii .... 384 13,33.S 10,51219
' &"N~:i;'::: :::: 111 Ii 6 "i7!i' 899 54,365 48,925 38 

81 3 <I 160 .... 294 41,239 65,40149 


g;aw.:lord No.'f,:::: :::: 102 3 7 244 .... "6' 2,3rA 51,672 47,606 68 

Pfr..hNo.3 ........... 20 2 2 70 2,()02 2,021 20 

Di .. mond No.5 ........ 23 2 4, 40 49 3,188 6,198 68 

Cloverland ............ 60 3 3 98 222 8,838 5,465 27 

p"..rl .................. 13 1 3 53 72 1,483 2,034 00 

-.-.~.--~--~.--

http:B.C.Co.No
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r	A B L E-Continned. 

l1AVIEes COUNTY. 

Acm
EIIPLOYED. DJ:NTS~ , .; 

.,; .,&::~. 	
0 

.; " NAME OF MINE. 	 d. S.. 0.,; .....:; 0., 
~ .. 0 .. 	 ~~ ..." ~ 

S
[,0< .... 


CabOlNo.4 ............ j 53 9 
824 24.HS 19.614 51 


~ 	 """ ~ 

Cabel No.9...... ...... ll8 7111231 .... 1.... 1,443 00,384 44,54934 
Mon1gomery No.1.... 45 	 2,403 1.7'12 36 

Montgomery No.2 .......... .~~..:~. ,..~~ :::: :::: ... 384' 3,459 2.160 71; 

Montgomery No.3.... 54 Ii 18 38 167 3,459 2,160 75 

Mutual.... ............ 33 4 Ii 210 600 15.,965 15.706 6" 'tf2BOOO 

H_ier.......... ...... 18 1 4 71 	 2,644' 2.05.0 00 

UnioJl ..................... .. 	 3,230 1,526 22 

Hawkins...... .... .... 28 	 25,930 31.000 ~ 
Wilson No....... ...... 25 IS.- 7.37838 

Stutlles No.3 ........ " ..... . 


FOUNTAIN COUNTY. 

Silverwood No.2.. 
Stunn No.2 ......... .. 

GIBSON COUNlY. 

Oswald .............. .. 

GREENE COUNTY. 


It<lsnd Cit)' ........... 9'i' 10 13 180 .... 1 98.191 $48,24221

nd No.2........... 132 18 ' 20 	 143,552 74,18150
.... 692·nd Valley......... 48 4 (; "i72' 39,440 25,44041 


rt ............... 9(1 9 8 128 .... 1,422 75,670 44.!173 65 

outh LinlDn ......... 7 'S 147 'T 1.152 72.754 45,568 29 


Summit ............... 13 12 173 8 2,164 l24,351 70,16274

Templeton ............ 1~ S 11 M7 ... 2 107,098 5S,74788 


~ 	 ~SnmmitNo.2 ......... .. ... .. . ~ 2 ............ ........ , ... ... ~ ..... 


KNOX COUNTY. 


Bicknell ............... 1 778 2$,390 1$14.358 00 ,I ........ .

Edwardsport .•.•...... 	 52 7,348 U71 U ......... 

Prospect Rill ........ . 	 523 15,203 13,056 31 ........ . 


1 


MARTIN COUNTY. 

Tunnel .............. .. 
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TABLE-Continued. 


PARKE COUNTY. 


NAME OF MINE. 

Ikazil Bloek N 0.12 ... 
{)ox No.3.............. 
l'l.ford No.2 .......... 

6ccaNo.1 ........... 
Parke No.8 ............ 
Otter Crtl'ek ............ 
Superior No.1 ........ 
Superior No.2 ........ 
Crawford No.1 ........ 
McIntosh No.1 ....... 
MolntQsh NQ. 3 ....... 
Luoia ...... 
StaLdard ... ::::::::::: 
-

EMPLOYliD. 

.g'cD 
~ :i 
<1 III 

'"' 
.; 0
'" <1 '; " '" '" lI'1 lI'1 )Iii 

89 6 9, 
t!6 13 20 

It7 11 16 
4.4 6 7 
80 8 11 " 50 11 11 
56 4 5 

134 7 8 
69 3 4 
'Z1 2 2 
40 3 6 
78 5 6 
74 5 5 

il Acer
, DlI:NTI!. 

od -- ., 
1! i 
~ !II 

~ 
iii< 

5 ;.
0 

A ~ Z 

lUg .... , 
246 "2' 3 
183 7 
280 1 S 
257 1 "2'181 ••• # 

214 ''i' .... 247 "2'181 .... 
146 ... 3 
196 .... .... 
221 .... 
17 .... ..,. 

.. 
~ 
;; 
<> 

Po.....,,,, 
~ 
~ 

1,182 
1,052 
3,586
2,176 
1,410 
1,306 

163 
3,367 

171 
315 

1,305 
3,268 

........ 

, 
e 
'"OJ0";
0.,.. " 
"," 
0'"... 
47,049 

W7,756 
120,725
41;,568 

los.135 
37,516 
53,767 
81,331 
36,656 
16,689 
31,316 
62.560 
57,234 

.,; 
'il 

'"'" <fJ 

=' f!:: 

$43,232 96 
76,630 90 
80,37548 
35,55642 
61,164 73 
32,91534 
50,397 67 
71,750 07 
30,811> SO 
16,01675 
26,m4 ffT 
43,51517 
48,855 00 

.; 
oW 

~ 
e 
CD 
!> 
~ 
Q, 

S.... 

M~~~ 
.........·~ ....... ·....... ~ ......... ......... ......... ......... 
·'2;998'00 
.............. 

PERRY COUNTY. 

{)annelton ' " ........ .. 
Troy ................. .. 

PIKE COUNTY. 

HartweJl ..... ' .... ... 31 5 
Ayrshire .............. 121 2! 
Blackburn........ .... 39 6 
Littles ........... ".... 99 10 
Carbo;>n .... ............ . 111 S 
Woolley ................... .. 

3 
12 
8 

11 
3 

98 
77 

• 16 
132 
67· 

8115200 

SU!.LIVAN COUNTY. 

{)aledonia ........... 
Briar Hill ........... 
Bunker Hill. ...... 
Dugger ............ 
Star ........." ......... 
Jumbo................. 
Phomix No.1 ......... 
HymeTa ...... : ........ 
Shelburn .............. 
White Ash ............ 
Ingleside .............. 

4.4 3 4 
19 I I} 

12 2 3 no 70 16 
94. 13 21 

120 20 . '20'lin 12 
47 5 11 
66 8 10 
J33 2 3· 
20 2 5 

196 
14 

lOS 
199 3 
23 2 

241 .... "5'219 
214 1 
286 
76 
91 

400 
4.4 
79 

1,113 
1.479 
1,217 
1,655 

1,~
570 
120 

13,774 
1,551 
2,405

93,588 
218,000 
161,112 
1'I'T,2-1 
61.415 
55,696 
19,655 
4,538 

$1,14010 
.25 00 

1692 76 
26 

1 00 
64

(!5,{151 31 
37,334 40 
38,738 73 
13,234 00 
2,461 94. 

.,. 200'00 
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TABLE-Continued. 

VANDERBURGH COUNTY. 

ACCI
E,n'LOYED. DENTS. 

,...,.NAME OF MINE. 0\ •
Q.,;
0., .. " =" 
Eo<
0"" 

Diamond ............. . 21 2 1 186 1 574 13,435 

UniQn ............... .. 22 B 5 247 1 717 14,877 

Ingleside ............ .. 54 10 9 ~ 1,873 40,897

First Avenue ......... . 22 4 8 275 1,020 29,984

Sunn:yside ............ . 78 16 10 185 1,040 51,636 


VERMILLION OOUN1,'Y. 

Brouillet'e No.4..... 120 9 8 I 267 1 10,459 

C&;rnga. . .. . • ...... . .. .. 16 2 3 210 3 367 

PrlU<lQ. . . .... .. .. ... .. . 135 12 11 I 244 12,975

Brouillet's No.3 ................... I' 367 

T.rre:yNo.4........... 90 7 12 i 4,628 

Buckeye. .. .... .... .... 61 7 7 1 2,~ 


VIGO COUNTY. 

Peerless ............. .. 90 11 (\ 102 3 

nion ............... . 114 18 11 283 
 i ....590·hurst........... . 16 2 2 26 


<lh ............... . 55 I) 7 265 2,593 

I Plate ......... . 61 7 9 196 1,397 


Hector ................ . 28 6 8 270 2,254 

75 9 9 153 3,450
N;;:lii:::::::::: 100 11 12 170 .... 1,342 


Worke ......... . 13 1 1 256 254 

igo ................ .. 24 3 3 66 86 


Ra.:y ................... . 35 8 8 19 141 

Murray ............... . 28 3 4 23 65 

Dia.mond No.2....... . 153 18 9 285 

Klondyke ............ . 60 3 7 202 


WARRICK OOUNTY. 

38' 4 7 249 33,720
I,Wt
14 3 3 97 87,036 

12 1 1\ 116 12,231 


n ............. . 30 7 6 427 ~,860 

Caledonia ............ . 19 2 3 114 5,155

DeForrest ............ . 17 315 6,199 


I 


312,0!1 72 

14,01855 

3,46981 


21,102 75 

35,24485 


tM,332 15 

6,735 02 


124,345 17 

46,826 11 

82.%8 21 

30,800 14 


851,01300 

122,311 00 


6,670 91 

39,197 46 

47,342 11 

33,34392 

51,516 60 '1i2;4oii00 

~:~ ~ ... loii00 

1,863 25 

32,647 ~ ... lilii00 

00 1,20000 

97 
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NOTE. 

We call attention to the column of improvements, which amounts 
to $22,22'7.71. 

'rhe following companies have put in electric haulage, which repre
sents the greater part of the money exp€nded for improvements: 

1. '1'he Brazil Block Coal Company, at their No.1 and Cox No.3 
mines, two motors each of fhe improved third rail pattern. 

2. Cabel & Co., of Daviess County, have also equipped their No.9 
mine with two motors of the third rail pattern. 

The balance of the money expended for improvements has been 
spent for self-dumping cages, fans, scales, and in improving mines in 
v~lrions other ways. 

MAPS. 

It requires a good deal of urging on the part of the Inspector of 
~lines, to secure a compliance with the law in regard to maps; but I 
think the dereliction in this respect is due more to want of attention 
than to a willful disregard of the law. I apprehend that the persons 
whose duty it is to furnish the information of this character do not 
realize its importance. I can not emphasize too strongly the necessity 
for complete and accurate map8. It furnishes a practical protection 
from encroachment upon abutting owners; it affords the Inspector a 
valuable source of refeTence and necessary informatiou in considering 
the requirements and conditions of amine, it being impossible to 
keep all the detail" of all the mines in one's mind, without sl1ch assis
tance; and it elHihles the TnspectoT to originate many suggestions as to 
the betterment of mines. 

Maps are also invalu.bale in case of abandoned mines which have 
filled with water. as a guide in future. mining op€rations in the vicinity 
of the abandoned mines; but to be of any value, in such case, it is 
highly necessary that the maps be absolutely correct. I quote briefly 
fTOm my predecessoT, Mr. Fisher, on that subject: 

"A great expense and annoyance is occasioned in approaching an 
abandoned mine, where the extent of the worked-out territory is not 
known. The smvey and map should be made by a pmctical surveyor, 
so that the accuracy of the survey could be relied upon. When a mine 
is worked out and abandoni:ld all trace of it may disappear in a few 
Tears. In the ease of mines wOTking toward abandoned works, we 
haye had several examples lately of the expense attending approaching 
them without a map, in one case a bOTe hole having been kept ahead 
of the working" for oyer 800 feet." 

http:22,22'7.71
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Even this precaution does Dot render the work of the approach to 
the abandoned mine safe, as a stub of coa1 may have been left in the 
vacated mine, for somere~on, and the hole penetrate the stub instead 
of striking the open space. We quote again from the above mentioned 
report: 

"In another case, where apprehensions were felt a.s to the danger 
of breaking into an old mine, of which a map had been filed, a survey 
showed that the workings of the two mines were nearly 500 feet part, 
and work was continued for more than a yesr without the expense 
attending upon keeping a drill hole in advance. nut this does not 
appealto mine owners, as the benefit derived. from it will be received 
by future operators.. But a correct working map is a present benefit 
in many ways. It has a tendency to secure a more systematic working 
of the mine, to keep the workings in such a shape .that the greatest 
possible amount of coal is finally recovered from the pillars and to 
prevent accidents from shot blowing through the pillars. In many 
instances, an accurate map of a mine would have prevented costly 
litigation over property injured by roof falling, on account of insuffi
eient pillars being left to support it, and on account of trespassing on 
coal out of the proper lines. These maps are also of value to this 
office, in the assistance they render in und-erstanding the, monthly 
reports of mine bosses, and their use as a guide to the mines on visits 
of inspection. We have received a great benefit in these maps, and 
their value to a new incumbent of the office is inestimable." 

We fully approve everything stated in the above quotation, and 
much more could be said upon the subject. While writing this report 
I received a request from an owner of land adjoining one of ou.r
largest mines, asking that a survey be made of part of the mine adja
cent to his land, stating, that he believed the company owning such: 
mine was removing coal from his. land. 
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LIST OF MINES. 

Table Showing Ihe Names and Addresses of Persons and Corporation8 Operating Coal 
Mines in the State of Indiana, During the Year of 1899. with the Names of Mines 
in Each County. 

CLAY COUNT¥'. 

NAMJlB. ADDBJlBBII:8. 

Brazil Block Co&.!. 00 . ............. . 

m"ck 00&1 Co .............. . 

Block Coal Co .............. . 

Block Coal Co .............. . 


razil Block Coal Co ............. .. 
B,azli Block Coal Co..... .... ...... r 
Brazil Block Coal Co. . . .. .• . .•. . .. . Brazl ......... . 
B· iar Block CoaJ. Co.. .... .... .. ... . ChiCAI{!!" Ill. ... 
-Chicae a 0.011.1 Co •..•.... , T,erre Halite .. . 
'Chica-'l a Co,a1 Co ,. .. ..... 
,Coal BI ing Co............... ' 
Crawfo oal 00 ............. ; ......' 
(Jrawfo oal Co ................... 
Cra....ford Coal CD .... ," ..•...•.•. ".. 
C. Ehrlich CoaJ. Co .,.,..............,.

D. H. Davis Ooal Co .... .... ........ 

Eureka Block Coal Co .............. 

Eureka Block COII.1 Co .............. 

Diamond Block Ooal Co.. . . .... .. . . 

-Goucher. McAdoo & Co....... . ..... 

J"a,ekson Coal and Mining-Co ...... . 

Jackson Coal and MiningCo ..... .. 

Andrew, Peter.................... .. 


'Somer, Joseph .................... .. 

Zeller, McClellan & Co........... .. 

Zeller, McCleHan & Co............. . 

Zeller, McOlellan & Co............ . 

Lancaster Block Coal Co .......... . 


Mining Co ................. .. 

rd Coal Co .................. . 


py Samuel. ................... .. 

Di nd Block Coal Co ........... . 

Indiana Bituminous Coal Co ..... .. 
Zeller1..MeClellan &Co ............ . 

Otter vreek Coal Co .............. .. 

Brazil Block Coal Co ............. .. 

-Cloverland C. & M. Co ............. . 'ClIoveriand.... . 


'l'erre Haute .. . 
'Terre Haute ... 
Brazil .......... ' 
Brazil ......... . 
Brazil ........ .. 
Turner ....... .. 
Knightsville ... 
Terre Haute .. . 
Terre Haute, 
Chiea.1.'i'O.,'. I••11. '••. '. '•

I .. 

Olay City::'. :::: 
Staunton .... .. 
Brazil. ........ . 
Brazil. ........ . 
Brazil. ...... .. 
Terre Haute .. . 
Chicago,Ill.. .. 
Brazil ......... . 
Brazil ........ .. 
C· • Ill. .. . 

aute ... 

Brazil:::: .. :::: 
Brazi1. .., .... .. 

MINKS. 

Mine No.1 ............. .. 

GartNo.3.............. .. 

GartNo.5 ............... . 

Mine No.7 .............. .. 

Mine No.8 ............. .. 

MineNo.lO ............ .. 

MineNo.ll ............ .. 


Hill .............. .. 

n No.2 ......... .. 


No.S.......... . 

ratt .................... . 

ine No.3 ............. .. 


:Mine No.4; ............ .. 

'Mine No.5 ............. .. 
r,0ndrke .............. .. 


orld s Fair ........... .. 

urekaN.,.2 .......... .. 


EurekaNo.3 .......... .. 

.Diamond No.3......... .. 

Monarch ............... .. 

lIra.iI., ................ .. 

Dewey.................. .. 

Markland ............... . 

San Pedro ............. .. 

Columhia No.3 ........ .. 

Columbia Nt!, 4........ .. 

Columbia No.5 ......... . 

Rob Roy ................ . 

Gladstone .............. .. 

Louise ................ .. 

Pyrab No.3 ............ .. 

Diamond No. 5 .......... . 

Silverwood No.3 ...... .. 

ClI!V<!~I&nd ........ , .... .. 

F>11rVlew ............... .. 

GartNo.ll ............. .. 

Pearl. ............... ; .. .. 


DAVIESS OOUNTY. 

{jabel & Co ......................... . Mine No.4............. .. 

C..bel &00 ........................ .. . e No.9.............. . 

Daviess County Coal Co ......•..•.. e No. I. ............. . 

Davie.. C(}unty Coal Co .......... .. e No.2............. .. 

DaTie•• County Coal Co ......... .. No.3............ .. 

Mutual Mining Co ....... :........ .. al ................ .. 


RB.lUBKB. 

Ahandoned. 

Abandoned. 

See Note 1. 
Ab&ndolled. 

See Note 2. 
Abandoned. 
New mine. 

New mine. 
Abandoned. 

New mine. 

Al¥I.ndoned. 
8efl N.ole 3. 

Ra. ille Coal Co .............. .. 

i.James ..................... . o·::C:.::::: :::::: ~::::n :::t~:: 


oalCo ............. .. Hawkins, ............... . 

oal Co .......... .. Wilson No.4........... .. 


eo , Jonas ........... , ... . Union .................... SmaU mine. 


http:GartNo.ll
http:MineNo.ll
http:MineNo.lO
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LIST OF MINES-Continued. 

FOUNTAIN COUNTY. 

N .UIl~S. I ADDRESSES. I ~flNES. REMARKS. 

Indiana Bituminous Coal Co ....... Terre Haute i Silverwood No.1 ........ Abandoned. 
Indi .. n .. Bituminous Co..l Co... Terre Haute... Silverwood No.2 ........ New mine. 
Silverwood Coa.! Co..... .... .... . Silv<rwood..... Sturm ................... . 

I, 

GIBSON COUNTY. 

Princeton Coal Co.... .... .... . ..... Princeton...... Oswald ................ . 


GREENE COUNTY. 

IsJand Coal Co ..................... . Indian.. polis ... Island City No.1. " .. 

I.land Coal Co ............ " .. . ... . Indianapolis .. Island No.2............ . 


Linton ...... : .. Island Valley........... .
i~~::'~ ~~~e~?C:.~:~~: :::: :: .. . Linton ........ . Flubart.. . ............ . 

I:>outh Linton Coal Co ............. . Linton ....... .. South Linton ......... . 

Summit Coal Co ................... . Bl"omfield .... . Summit N'o.l.. ........ . 

Summit Coal Co .................. . Bloomfield .... . Summit No.2 ......... , New mine. 

Western Indian.. Coal Co ......... . Terre Haute . Templeton ............. . 


KNOX COUNTY. 

Bicknell Coal Co .................. .. Bicknell ............... . 

Edwardsport Coal Co .............. . Edwardsport ............. See Note 4. 

Prospect Hill Coal Co ............ .. Prosveet Hill .......... .. 


MARTIN COUNTY. 

Wampler, F. M ................... . , Tunnel. ... 


PARKE COUNTY. 

Brazil Block Coa.! Co ........ . Br.. zil ..... .. Cox No.3 .............. .. 

Bra~i1 .Block Coal Co .............. . Br..zil ...... . Brazil Block N 0.12..... . 

Brazil Block Coal Co .............. . Brazil ......... . Ottor Creek ............ .. 

C"awford C09.1 Co .................. . Brazil. .... . Mine No.I. ............. 1 


McIntosh, I & Co ................. .. Brazil ......... . Mine No.~ ............... 
1 

McIntosh. I & Co .................. . Br....il. ....... .. Mine No.3 ............... New mine. 

Otter Creek Coal Co ............... . Brazil ......... . Mecca No. 1. ........... .. 

Parke County Coal Co ............. . Rosedale ..... . Parke No.8 ............. . 

Rock Run Coal Co ....... " ........ . Br.... i1 ......... . Lucin.............. _...... New mine. 

8trmdard ('oal Co .................. .. Terre Haute .. . StandA.rd ............... . 

Wabash Valley Coal ('0 .......... .. Clinton ...... .. LYlord No.2. ...... .. .. S•• Note 5. 

Zenar, McClellan & Co ............ . Brazil ........ .. Superior N,·. 1 ........... See Note 6. 

Zeller. Me ·Iella.n & Co ............ . Brazil ........ .. Superior No.2 ......... :. 


PERRY COUNTY. 

America.n Ca.nnel Co..l Co...... .... Cannelton..... Cannelton ............. .. 
Bergenroth Br08 .................... Troy. ..... ..... TrOy .................... . 


http:StandA.rd
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LIST OF MINES-Continued. 

PIKE COUNTY. 

NUlies. 

Ca.bel-Ka.uCma.n Coal Co ...... .. 
Ingle.D............................ . 

Potter & Johnson ................. . 

The S. W. Little Coa.l Co ......... .. 

The S. W. Little Co&1 Co .. d ...... . 


The J • Woolley Co&1 Co .......... .. 


SULLIVAN COUNTY. 

Green H' 
Sexton & 
Harder- 0 ..1 Co ............. . 

Hymera. 0&1 Co.... ..... .. ...... .. 
India.na & Chicago Co&1 Co ...... .. 
J ackeon Hill Ooa.l and Coke Co .. .. 
Dugger Co-oper .. tive Co.. l Co ..... . 
New Pittsbur~h Coa.l &nd Coke Co. 
Shelburn Mining Co .............. .. 

Rainbow Coa.l and Mining Co ..... . 
SulUva.n Coal Co .................. .. 

White Ash Coa.l Co ............... .. 


ADDRESSES. 

Cabel ........ 
O&kl&nd City.
Oakland City 
Ev&nsville •. 
Evansville ..... 
Ev&nsville •. ". 

MlIiltS. 


Ha.rtwell .............. .. 

Ayrshire ............ . 

Ca.rboD ................. .. 

Blackhurn .............. . 

Little's ................. . 

Woolley ............... .. 


Sulliv&n ...... . 
F&rnsworth ... . 
Del Carbo .... .. 
Hymera ...... .. 

er ........ . 


'if:::::: 
Alum C&ve ... .. 
Sbelburn ..... .. 
Flll'nsworth ... . 
Sullivan ..... .. 
Hy~era ...... .. 

Green Hill....... ........ 

Bunker Hill............. 

Stlll' .................... .. 

HymersL ...... " . .... .... 

·iii:::::::·.:::: :::: 
Phomix No.1 ........... . 

Shelburn .............. ". 

Caledonia.. . . . ..... .. .. .. 
SulUvlln ............. .... 

White Ash ............. .. 


VANDERBURGH COUNTY. 

Diamond Co&l and Coke Co .... ;';" Ev.. nsville .... Diamond .............. .. 
Ev&n~ville Union Co.. 1 Mining vo. Evansville Union ................... . 

Jehn InJl:le Co.. l Co ............... . Evansville ... .. Ingleside .............. .. 

Lozier,H~ A ........ , ..... , ..... ... . Evanlville ... " Firat Avenne .......... .. 

Sunnyside Coal and Coke Co ...... . Evansville .... . Sunnyside ............. .. 

VEltMILUON COUNTY. 

Brouillet's Creek Co.. l Co ........ ,

Brouillet's Creek Coal Co ...... . 
Keller Coal Co ................ .. 

McClellan, Sons & Co......... .. 

Torrey Co.. l Co ................ .. 

Cayug .. Prese Brick Co ........ . 


MillerJ A. F ................. .. 

Broadnurst, J. N. and G....... . 

Coal BI ining Co ......... .. 

Davis. d .............. .. 

Ehrlio ............... .. 

Gr .. nt Coal Mining Co ......... . 

Lankford. William ........... .. 

Loughner Coal Co ............ .. 

Maoksville Coal Co ........... .. 

Nevins Coal Co ............... .. 

P .. rke County Coal Co ........ .. 

'ferre Haute Brick and Pipe Co .... 
Vigo County Coal Co ......'... .. 
B . azil Minipl! Co ................. .. 

Grant Coal Mining Co ....... . 


Clinton ..... .. 
Clinton ...... .. 
Clinton .. .. 
Clinton .. .. 
Voorhees ..... .. 
Cayug..... .. 

Mine No.3 ........ .. 

Mine No.4 ............ .. 

Prince ............... .. 

Buckeye ............ . 

Torrey No.4 ........... .. 

Cayuga ................ .. 


VlGO COUNTY. 

Macksville 
Macksville ..... 
Terre H .. ute . 
Ehrmltndale .. . 
Seeleyville .... . 
Burnett ....... . 

Macksville .... . 
Seeleyville .... . 
Macksville ... .. 
Fout..net ... ". 
Rosed .. le ...... . 
Te aute 
Se ·l1e ... .. 
Cb 0, Ill .. .. 
Burnett ...... .. 

.ii :::::::::: :::. 

REMARKS. 

See Note 7. 

See Note 8. 

New mine. 
See Note 9. 


See Note 10. 


See Note 11. 


See Note 12. 

Small mine. 


See Note 13. 

Loc .. l. 
Local. 


Sm .. llmine• 


Local. 


Locnl. 

New mine. 

http:India.na
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LI8T OF MINES-Continued. 

WARRICK COUNTY. 

ADDRESSIIS. MIlfII:l!. RIIMA-RKS. 

EvansvUle Star Nos.l and 2 ... . See Note 14. 
Eva.nsville •... Chandler .......... .. 

Boonville Caledonia ........... . 

Eva.nsville DeForrest......... .. Small mine. 

Chandler ...... . Air Line ........... .. 

Boonville ..... . Gough ............. .. Small mine. 

Evansville .•... BirVein ............... .. 


NOTES. 

1. All work in the GQucher, McAdQQ & CO'. Mine is paid fQr by thc 
day. The entire prQduct Qf this mine is ccmsumed at the }IQnarch 
Clay Works, IQcated near the mine and Qwned by this cQmpany 
Fire-clay is mined with the coal, and, fQr this remlOn, it is impQssible 
to ascertain the CQst of mining the cQal. This will explain why the 
wages are not reported for this mine. . 

2. The Louise Mine in Clay CQunty, formerly Dwned by the 
W caver CDal Company, was SQld in the month of May to the Crawford 
Coal Company. . 

3. The Daviess County Coal Company retired from business in 
~Iarch, and their mines, MDntgomery NO'. 1 and No.2, were leased by 
the Washington Coal Company in the month of April. . 

4. The Edwardsport Mine in Knox County was shut down on 
March 15 and remained idle until November 1. When Dperations 
were resumed at this time there had been several changes in' the 
stockhDlders of the company, and the mine is now under the manage
ment of MI'. George Moore, of Indianapolis, oue of the original stQck
holders of the cQmpany. . 

5. rfhe Lyford No.2 Mine was leased in the month of September 
by the Torrey CQal Company. rfhe lease, however, extends Dnly until 
April 1, 1900, when it is understoQq. that a new company will take 
charge of the prDperty. 

6. The top vein in SuperiQr NO'. 1 Mine, Qwned by Zeller, McClel
lan & CQ., was abandoned in. the month Qf May and the shaft sunk to 
the bottom vein. 

7. The CarbQn Mine in Pike County was sold in the early part of 
the year to the Johnson & Potter Company. 

8. The Petersburg, o"'Iled by the J. Woolley Coal Company, was 
abandoned in the month of May, but was re-equipped and operations 
resumed in November by the same company. 
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9. '1'he Bunker Hill Mine, in Sullivan County, formerly operated 
by Ladson, Carty & Smith, changed hands in October, and William 
Crowder, the owner of the mine, and W. II. Sexton, who was formerly 
connected with the Summit Coal Company, have assumed the manage
ment of the mine, and are equipping it with electricity. 

10. The Hymera Mine was sunk to the lower vein in September, 
and the top vein was then abandoned. 

11. Briar Hill Mine,in Sullivan County, which was operated 
during the early part of the year by the Lyonton Coal Company, 
changed hands in November, and the Dugger Co-operative Coal Com
pany, the original owners, are now operating it. 

12. The Bush Creek Mine, operated by Donald & Fogg, was leased 
in August by the Rainbow Coal Company, and its name was changed 
to the Caledonia ~Iine. 

13. '1'he shaft at Brouillet's Creek No. 3 Mine was sunk, in the 
early part of the year, to the bottom vein, and the top vein abandoned. 
. 14. The Brizius Mine, in Warrick County, was leased in June by 
the John ~'irchbold Coal Company and is now being operated by them 
as Star No.2 Mine. 

EXAMINATIONS. 

Examinations of applicants hr certificates of competency for mine 
and fire bosses and hoi~ting engineers at coal mines have been held at 
the following times and places and with the following results during 
the year, to wit: 

APPLICANTS. PABSED. FAILED. 
DATES AND PLACES. 

M.B. F.B. IH.E. IM,B. F.B. IH.E. M.D.IF.B. H.E. 

Terre Haute. May 23 ................ 13 'f 9 ... 5 4 ..... 2 


Evan.... iJle. September 6 ............ 7 1 3 6 !.. 2 1 1 1 


Terre Haute, December 8 ........... 18 ...... 25 16 ... 19 2 0> 6
I" 
Brazil, February. (No record, see 

note.) I 

-- I 
Total............................ 38 ll~ 31 ...... 26 7 1 9 


NOTE. 

The Brazil examination, in ];1~bruary, was held by Mr. Fisher, before 
the expiration of his term. Upon examining the files in my office in 
the preparation of this report, I found that the record of the examina
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tlOn had never been turned over to me. I made diligent search among 
::'IIr. Fisher's papers, but was unable to find any record, or any notes 
from which I could give the result of this examination. It will be 
remembered that Mr. Fisher died very suddenly and unexpectedly. 
It is probable that those who took charge of his effects destroyed the 
papers relating to this examinati()n, believing they were of n() value. 

CERTU'ICATES o.F COMPETENCY ISSUED DURING THE YEAR 1899. 

MINE BOSSES. 
Per cent. 

1. O. S. Stokesben-y, Clinton............................... . . . . . .. 85 

2. William Urwin, Knightsville .................................... 75 

3. G. S. Patterson, Terre Haute .................................... 93 

4. C. S. Roland, Hartwell .................. , .................... " Ti 

5. John W. Rees, Evansville ..................................... " 80 

6. James ~lal'sh, Ehrmandale..................................... 80 

7. Nap. Harris, AS"herville ....................................... " 76 

8. Robert Fishel', Brazil. .......................................... B-1 

9. :MIchael H. King, Linton. . . . . . . . . . . . .. ......................... 00 


10. .J. S..John'SOli. Oaldand City, ...... " ........................... 89 

11. David Ingle, Oakland City .... , ................................. 91 

12. M. C. Randall, Linton. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 84 

lB. William 't'. James, Clay City.................................... 85 

H. Alexander ]'ergusoll, Clay City... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 77 

15. Edw~ard Dant, l\iontgonlery.................................... 76 

16. Johpson Peel, Cal'donia......................................... 84 

17. Reese Griffith,;, Dugger ..................... '.................... 83 

18. Edward Allias, Montgomery .................................... 81 

19. 'William IUttenbery, Clovel'Iand .......... , ..... , ................ 78 

20. \Y. H. Crawford. Dugger ....................................... 91 

21. Odon I,ong. Coal Bluff ......................................... 81 

22. "inthony Smith, Littles ........ .' ... , ............................ 78 

23. W. B. Davis, Augusta .......................................... 85 

24. C. H. M.arshalI, Lyonton................... " ................... 77 

25. Geo. \Y111. Bird, Francisco...................................... 84 

ZO. James Donald. Snllivan........... " ... , ........................ 89 

27. Evan Price, Dugger............................................ 87 

28. George Lindsay, Seelyville................. : ....... '" .... " .... 77 

29.. E. II. Dugger, Dugger. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. 88 

30. John ,r. Eddy, Linton ........................................... 80 

31. I,ander Blacl(burn, Francisco ......... ,......................... 86 


HOISTING ENGINE EllS. 

1. E. \V.•Jackson, Clinton ............................. : ........... 95 

2. Willhlm ~L Exline, Sulliv:an .... ~ ............................. .. 77 

3. II. O. Oa,hill, Rose<Iale ..... ............... 86
# ••••••••••••••••••••• 

4. John S. Brooks, Asherville ...................................... 86 




REPOHT OJ<' S'rATE l~SPEOTOR OF lUXES. lGI' 

Per cent. 
5. Oliver .I!'. Stephens, Sewall. ..................................... 75 

6. \VilIialll J. Bond, F'&rnsworth. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 75 
7. Noah Hutchison, I.yonton ..................... : ................ 78 

8. George R. Moore, Seelyville. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 75 
9. Thomas J. }1&rsh, Linton.. , .... " ., ............................ 75 


10. Wesley M.ol"l'ison, Dugger....................................... 78 

11. .John Biedsoe, E'.lgle ........................................... 79 

12. Belljamine James, Cardonia .................................... 76 

13. Arthur Dickenson, Linton ...................................... 80 

14. I.awl'ence Burgan, Mecca ....................................... 78 
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}ly predecessor, speaking of the effect of examinations for certifi
cates of competency for fire and mine bosses and hoisting engineers at 
coal mines, predicted that the interest aroused therein would raise the 
members of the craft in the estimation of the public, and also save 
from waste Hnd 108s a large percentage of our coal seams. I am. glad 
to bear testimony to the truth of this prediction. In every part of the 
coal fields of this Statc may be seen evidence of their influence. They 
have acted as a powerful stimuills to investigation and study in this 
great branch of industry. It has aroused discussion, and caused the 
interchange of ideas and thought, while in nea.rly every mining com
munity may be found a half dozen young men who are pursuing 
courses of study in some one of the numerous good mining schools 
through correspondence, which will result, no doubt, not only in good 
to themselves, hut will be reflected in the mining indl1st.ry of the 
future. 

The result of this new awakening is not so perceptible, as yet, in 
the mines, for. the reason that most of those now in operation werc 
planned and dcveloped before so much thought was given to the sub
ject of mining; but considerable improvement has been made, even in 
the old mines. It is in the new mines recently opened, however, 
where thc most progress may be seen. 

In preparing the questions for examination, I have endeavored to 
make them as practical as possible, and, at the same time, to empha

12-Geol. 
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size those points most conducive to good mining. I herewith submit 
the lists of the questions used at the examination held at Terre Haute, 
May 23, 1899, together with some lists of answers to the same, which 
will give an idea of the character of the work done. There were llO 

applicants for c€rtificates of competency for fire bosses at this exami
nation, and, therefore, no list of. questions was prepared on that 
subject. 

QUESTIONS FOR MINE BOSSES. 

Questions for the examinations of applicants for certificates of com
petency to aet as mine bosses at coal mines in the State of Indiana, 
held at Terre Haute, Ind., May 23, 1899: 

1. What duties are imposed upon mine bosses by laws of Indiana? 
2. A shaft SJUnk 150 feet to a vein of medium hard· bituminous coal, 

with four feet of slate o<veTlying it and two feet of :dre-clay below it; 
describe plan O<f opening the mine; give width and length of bottom and 
thickness of shaft pillar, room and entry pillars; arrangement and CO<ll

struction of tracks; timbering; distance to cross entries and location of 
second opening? 

3. In a certain mine the main air course and. return are each 2,000 
feet long. l'he air course is badly choked with fallen slate and the air is 
poor in all entries and wOtrking plaC€s, and the fan is being run to its full 
capacity. Name three ways in which the amount of air may be increased 
without putting in a larger fan. 

4. v,'hat instruments are ne<:essary to measure the am()unt of air cir
culation in a mine? Describe the use of each. 

5. Ho<w would you discover the presence of fire damp in mines? Of 
white damp? Of bolack damp? What are the dangers to life and health 
from each kind? . 

6. Copy the sketch shown on the blackboard and sho<w where you 
would place the doors and a.iIr bridges to ventilate the mine represented, 
as required by the laws of the State of Indiana. "Use the signs as indicated 
on the boord. (This may be answered in pencil.) 

7. The main entry in a mine is driven in EmCh a way that cross entries 
must be turned off an angle of 45 degrees. We wish to have 100 yards 
between the cross entries on a straight line. How far apart must the 
entries be turned on the main entry? 

8. U'ypu WeTe in chwrge -of a mine In whieh a number of rooms and 
entries were generating considerable quantities of e.xplosive gas, how 
would you keep the faces of the working places clea,r while driving from 
one break-through to another? 

9. What is a squeeze in a cool mlne? How are squeezes produced Otr 
brought on? How may thleY be stoIlped after the<y have started? 

10. What conditions bring about tires in mines? How would you pre
Villlt fires in mines? How WQuid you extinguish fires in either cool or gob? 
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11. If your fan was running at a speed of tifty revolutions per minute 
and giving 20,000 cubic feet per minute, and you wish to increase your 
quantity to 34,000 cubic feet, at what speed would the fan have to be run? 

12. How many tons 00' mine-run coal can be taken out of a six-toot 
vein of coal before a &eCO'nd outlet must be Vrovided as required by law? 

18. In sinking a. shaft 9x14 and 150 feet deep we have 20 feet of clay 
and h3.lrd-pan, 25 feet of quicksand and 105 of sand, shale and gray slate. 

. Describe your method of sinking the shaft, the different sizes and amount 
of timber required to timber it, you to select your own sizes of timber. 

14. Name the results of bad drainage under different circumstances 
and conditionS found in the mines of Indiana. 

15. What particular points should receive the mine boss's attention 
when visiting IIlen at their working plac"eS and making rounds of the mine? 

16. Each applicant will be reqnired to show by a practical demonstra
tion the use of the anemometer, etc., in the measurement of air currents. 
(These will be taken at intcl'vals during the day.) 

17. Name the different safety appliances in and about coal mines that 
should be under the general supervision of the mine boss. 

18. In a mine with a gray shale roof that cuts badly on the entries 
describe your method of· timbering an eight-foot entry, size of timber to 
be used, method O!I' framing and setting the same. 

19. In entering a mine after an explosion, to rescue persons, what 
course would you pursue to repair the mine and reach the working places 
to recover dead bodies, with the g,reatest safety to the rescuing party? 

20. What accidents occurring in the mine from shot firing may be 
lessened by proper precautions, and what precautions would you suggest 
in this line? 

QUESTIONS FOR ENGINEERS. 

Questions for the examination of hoisting engineers at Terre Haute, 
Indiana, May 23, 1899: 

1. Wha.t experience have you had in handling stearn and machinery? 
Where have you been employed in this line? 

2. 'Yhat is the law of Indiana in regard to persons who may have 
charge of hoisting engines at c03.ll mines? 

8. 'Vhat pree3.1utlons ftJre required by law,in Indiana, to be taken about 
the hoisting m8JChlnery and shafts to add to the safety of persons entering 
or leaving mines? 

4. What chang.es would be necessary in the arl'an.gement of a boiler 
furnace built to burn lump ('Oal, to tit it to burn slack under the boilers? 

5. What causes boiler walls to crack? Heow is this provided against 
in setting boilers? 

6. Name three classes of boilers that are used at coal mines in Indiana. 
Which one of these do you prefer? Give reasons for your preference? 

7. The shell of a plain cylinder boiler is 42 inches in diameter and 28 
feet long, and is made of single-riveted steel plates one-fourth inch thick; 
what pressure can it carry safely? 

8. "'hat presslire wouJd e. two--fiue boiler of the sll-me dimensions and 
constrnction carry? .. , 

http:chang.es
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9. Describe a brake to be.used on a hoisting rig. (If you can make 
your description plainer by a sketch, do so.) 

10. What are the effects of too little water in a boiler? Of too much? 
11. Why is cast iron used in some parts of an engine, wrought iron in 

other parts, and steel In other parts? 
12. Name the different· openings, pipes and valves through which 

steam passes from the boiler until it is finally exhausted, and give the 
eft~t produced by It at each step of its course. 

13. How does the reverse link change the direction in which an 
engine runs 'f 

H. How is the horizontal motion of the pis.ton made to raise the cages 
perp€mdicularly? (Give all the mechanism that is used to produce the 
changes of direction of the motion.) 

15. ·What parts of the hoisting machinery at a coal mine need lubricat
ing? What kind of oil should be used for this purpose? 

16. How is water forced into a boiler against the same pressure as is 
on the steam piston of the pump? 

17. Whnt are the usual effects of mine water on pumps and pipes? On 
boilers whell used .to make steam in them? 

18. ·What is the weight per square Inch on the bottom of a column of 
water 269 feet high? 

19. What pressure of steam would be nece1'lsary at the boiler to raise 
and discharge water to this height, making due allowance for loss of pl'e1'l
sure and friction of the water in the pipes? (Give the reasoning by which 
you arrive at yo.ur co.ndusion.) 

20. How would you te1'lt yo.ur safety valve to learn whether it is 
reliable: 

ANSWERS OF G. S. PATTERSON OF TERRE HA{;TE, TO QUESTIONS FOR MINE B08SES. 

1. The mine boss shall examine all places where men are at work, or 
should be, at least every alternate day, and see that such places are safe, 
and, if they are not safe, have them put so. He ~hall measure the air 
every week at inlet and outlet and face, and report measurements at first 
of month to the Mine Inspector, :with which repo.rt shall be given number 
of men and' mules working and number of days worked. He shall see 
that the men are supplied with props and that all traveling ways wre safe. 
'Vhen be shall be notified of an unsafe place, he shall give the informer a 
receipt for same and permit no one to. enter the place unW it is made safe. 
He shall look after the general safety of the men and see that safety 
applianCe1'l, under his jurisdiction, are in good order. 

2. The bottom should be so arranged that the cars can be easily 
handled, and the dip of the seam and thickness of coal would determine 
the amount of bottom to be taken up or top brought do.wn. In this case, 
especially it the bottom of the shaft is wet, it would be advisable to re
move the clay. The main entrle1'l a,re to be driven straJght from the bottom 
of shaft, and should be at least 16 foot wide for the turn-outs, which 
should extend to first cross entries. This turn-out and bottom of sha.ft 
should .be securely timbered by cross bars let into the ribs, or, preferably, 
by means of steel eye beams, if the top is at all likely to break. The tracks 
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should be so mana.ged that the loaded cars wlll run readily to the shaft and 
the empty ones be easily taken in the opposite dIrection. This can be best 
accomplished by having the tracks grade as shown in the sketch. There 
should be six feet in clear on turn-out. The following sketch shows general 
plllJl to first cross entry. The size of room. pillars and width of rooms, 
might vary from this according to top. 
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;~. l<'h'st, clean up the .fallep slate; second, divide the air in splits; 
tllird, close up all leakages. 

4. An anemometer, a watch and a tape. A section of the entries is 
measured to get the area. '.rhe aoom()meter registers the velocity of the ail' 
in feet, the time being taken by the watch. 'rhe anemometer is held in the 
current for several minutes, a portion of the time in diffrent parts of the 
cross section, the time being accurately taken by the watch; it possible. 
the observer standing out of the current. The registration o.f the ane
mometer divided by the time number of minutes gives the velocity in feet 
per minute, which multiplied by the 'area of cross secti()n In feet gives the 
number of feet per minute. 

5..The presence of fire damp is indicated, frequently, by the llissing 
noise made in issuing from the coal: Its presence Is shown on the naked 
light by elongation of the flame. It Is only safely tested for by means of 
a safety lamp. 'White damp is indicated on a naked light by a peculiar 
bJ1l1iancy of the flame and a blue tip. Black damp is shown by the. fact 
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that it does not supPort CQmbulltion, a.nd lights grow dim and finally go 
out. Fire damp is danger-QUs on account of its violent explosive properties.. 
White damp is alt!o vio&e.l1tly expl081ve and is also dangerous if inhaled. 
BJa,ek damp will not support oombustioo noc Ufe, and a. per'SOn subject 
00 it in breathing il! smothered. All of these, even in minute quantities, 
are detrimental to health, inasmuch as they take the place of so much 
pure air needed. 

6. Brattices may be used where some doors a,re depending 00 haulage 
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roads. A cross-cut between entries would do away with doors at overcasts. 
7. The distance on the main enh'y will be the hypotenuse of a right

angled triangle of 45 degrees. The hypotenuse equals the square root of 
sum of squares of the two sides and the two sides of a. 45-degree triangle 
are equal; hence, distanee equals the square root of the square of 100 
plus the square of 100 equals 1,414 yards. 

8. I should keep a bratti<;e up as near as need be to the face from the 
last break-through, so as to turn the air direCtly to the face. 

9. A squeeze is a general subsidence of the (JIVerlylng strata crushing 
the pillars, and at times causing the bottom to heave. They are brought 
on usually by leaving iI16utficient piHars and failing to break the fup. 
They are stopped by heavy. timbering on the mlll'gin of the squeeze, and 
by getting a break in the roof to relieve the pressure. 

10. Gob fires are started by spontaneous combustion, caused, largely, 
by decompositiou of iron pyrites, assIsted by oxidation af fine cool. The 
:fire will be found where the ventilation is sluggISb ()If' none at all. 

Fires are also started by explosions, igniti(}n of a gas feeder, O'l" by 
carelessness in handling naked lights about dry timber, food, etc. Fires 
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can be avoided by great care in handling ligl:\ts where fire is liable, and by 
keeping the ventllatlon cur1'ent strong, and, in dUsty mines, by periodi
cally wetting down the roads. 

To extinguish a fire, If It Is small and easily approached, It can be wet 
and loaded out in cars. If too great for this, hose should be conducted 
to it and the fire extinguished with water. And if this be not successful, 
flooding that part of the mine may be necessary, or the fire can be isolated 
by building ak-tight dams about it. In fighting any fire, cal'e should be 
taken to keep the fresh rur up with the working force. In all cases, also, 
the fresh air should be kept from the fire. 

11. Assuming the increase of sPeed will inCDea..\!e the velocity we have: 

20,000 : 24,000 :: 50 : X 

34,000 X 50 _ 
2,000 equals 8.) rev. 

12. 'l'he law requires a second opening after 5,()()() square yards have 
been excavated. In a six-foot seam this would be 5,OOOx6=aO,OOO cubic 
feet; at 77 pounds per cubic foot =2,310,000 pounds =1,155 tons. 

13. Put on ground at proper level for the toi(} heavy sills extendingoD 
all four sides for a f,ront bearing. These should be as large as can reason
ably be obtained and not less than 12x12 inches; they will act as the top 
of shaft and support the head frame. 

Sinking can be started from this with curbing of 2lh inches or 3x6 
Inches, laid fiat and spiked, breaking joint at the oomers by alternate 
lapping. These should be follOWed down with the buntons being put In 
every four feet. The buutons to be 6x8 inches. To go through the quick
sand, poling or pil1ng should be used all around the shaft and kept ahead 
of the excavation, the curbing following closely and being suspended from 
that above. 

If the sand, shale and slate are sutl:l.clently hSird after getting away 
from the quicksand and casing the water, the shaft can be timbered 
by squa,re sits four or five foot apart with co,mer posts at the four corners. 
These timbers sho-uld be 6x8 Inches, except corner posts, which may be 
6x6 inches. Care should b0 taken to keep the shaft plumb by meaus of 
plumb lines and the four corners. 

14. Bad dramage causes roads to become muddy and wet, softens the 
bottom, washes oil ftl'Om wheels and makes hauling ditl:l.cult. In case 0-1' a 
hal'd bottom, the roods will not be as bad as with fire clay. but they will ' 
beoome more or less muddy and cause trouble to the roods. 'Working 
places are also affected by fallure to drain the main roads, and the to-nnage 
thus affected. 

15. He should see if the place is properly timbered, that they are 
driven in pro-per direction; that the all' is sutl:l.cient; that they are throwing 
refuse into gob Hnd no-t loading It; also that shots are proJ,')eriy placed. 
Ite should know all the featUil'eS of th·e room 00 as to call the attention of 
the men to any dangerous condition. 

16; (Aooillo-meter test.) 
17. Safety catches orr cages, gates at top of sha~ and at upper seams 

when twoare WQfking, coven on cages, lamps within ten teet of shaft at 
upper seam. If he has charge of the machinery. he should look after the 
brake or drum and indicator to engine. 
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18. This should be timbered with not less than lO..inch timber in 
sets three to four feet apart. They should be set and framed, as in sketch, 
with a slight spread. When the coal is hard and will stand it, the crQSS 
timbers can be let into ribs. This shQuld be close lagged befQre the all' has 
much chance at it. 

19. AfroI' an explOSion, re&tore the clrculatlQn as soon as possible. 
Thc re&Culng party should pl'oceed with cautIon, l;:eeping the fresh air with 
them, repairing brattlces and doors as they advance, and putting in 
brattices when necessary, 

20. An accident from a shQt supposed to mtss fire can be prevented 
by the minel' remaining away l{)nger from the shot after it seemingly 
fails. Accidents frQm shQts going off while men are passing can be largely 
ayoided by the plan of rQtatiQn Qf shots, all men being past the PD,int 
where the fil'C occurs. Blown out &hots may be avoided largely by nQt 
putting in such a heavy charge, and seeing that the line of least resistance 
is no~ too .great for the shQt. Practically all Qf the precautions against 
these accidents in blasting are in tile hands of the miners themselves, and 
they should be urged tQ use them. 

ANSWERS OF WILLIAM E. JAt?KSON OF CLINTON, IND., TO QUESTIONS FOR 

HOISTING ENGINEERS. 

1. I have had quite a varied experience-three years as fireman, 19 
mo-nths as hoIsting engineer. I have been employed at Tracey City, Tenn., 
as fireman; Central City, Ky., as engineer; IsJand, Ky., as ~ngineer and 
fireman; Clinton, Ind., as fireman; Linton, Ind., as fireman, at Island City 
Shaft. 

3. (1) That the engineer shall be competent (2) That safety catches 
shall be applIed to the cages to hold the cages 01' check the force of their 
fall in case of bl"€lllkag;:! of rope or engine. (3) That there shall be in effect 
a fixed code of signals with signal bells, one at the bottom of the shaft 
and Qne in the engine room. (4) 'l'hat no more than six men shall be on 
a cage at anyone time; also, that no man shall come up or go down the 
shaft except when ooth cages are empty. (5) That the drum shall have a 
hl'ake attached, with sufficient power ovel' the q,rum to hold the cages in 
case of breakage or slip of machinery. 

4. If the furnace was built with sufficient draught, as it should be, 
it WQuid require little change, except in the grate hal'S, the lliI'Ca of which 
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ought to be enlarged to allow mOore draught to pass through, and the 
bridge walls ought to be lowered a little to allow the increased volume 
caused by the enlargement of the grate bll1l' Mea. The g.rate bars of the 
single .straight screen bar type are preferable to the sectional bar when 
burning slack. 

5. The cause of boiler walls cracking is the expansion and contraction 
of the walls and the boil91"s shell. I think the best method of setting 
boilers to prevent the walls from cracking is to leave an air passage in 
the walls, when building, to keep the walls as cool as possible, and, when 
complete, brace the sUles of the wall and tie the braees at the top and 
bottOom with iron rods, and to relicve the pressure on the walls by the 
expansion of the bOoiler shell S'idewise. Hang the boiler to cross beams 
above, by means of wrought iron rods so that when the boiler Is heated 
and expands, the rods will expand a little, allowing the shell to IOower a 
little, saving the walls from strain. 'Vhen the temperature is IOowered, the 
hangers contract, thus raising the shell, which contracts proportionately, 
thus resuming its normal condition and fOormer position. 

6. The plain cylinder boiler, the cylinder flue boiler and the return flue 
!:toiler. I prefer the return flue boiler, because of the greater amount of 
heating surface contained in the return flue boiler over the other kind, thus 
making it easier to generate steam. 

7. A plain cylinder boiler, 42 inches in diameter, made of one-quarter
inch steel plates, Single riveted, 23 feet long, will safely ca:rry 107 pounds. 
[Should have given the formula.-InspectOir.] 

8. A two-flue boiler of the same construction will carry 107, for the 
flues do not increase or diminish the strength of the shell. The above 
boilers. would carry, while in perfect. condition, 12D pounds, which is one
Sixth of bursting strain. 

9. A. brake to be used on a hoisting rig should be composed of a cir
cula~' band around the drum, with both ends hinged to a lever, SQ when 
the engineer presses down on the lever, it will draw one end of the strap 
or band up and the opposite end down, thus causing the strap or band to 
close tightly upon the drum. It should be so arranged that the engineer 
can use the brake with his foot. 

10. The effects of too little water in a boiler are, to cause an explosion 
if any mOire cold water is pumped into the boiler while hot, or to burn the 
boiler and cause it to collapse. The effects of too much water in the boiler 
are, to cause the wa.ter to run from the boiler to the cylinder, thus causing 
the exhaust to choke. Sometimes it bursts the cylinder head out, and is 
liable to do a g.reat amount of damage to the machinery by jerking it or 
stopping it suddenly. It alSQ takes up the steam room in the boiler, thus 
decreasing the normal supply of steam. 

11. Cast iron is used in SQme parts of an engine because it i!s not flexi
ble. W~'ought iron is used mother parts because it is tough and will bend 
befot'e it will break. Stool is used because of Its strength and durability' 
and smoothness of surface. 

12. Steam first passes th'rough the main steam pipe to the cutoff 
valve, thence to the throttle valve, thence to the steam chest, thence 
thil"ough the slide valve openjngs. to the cylinder. The effect, when it 
enters the cylinder, is to force the piston head baek to the opposite end 
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of the eyl1od~r from whlcp it entered. This causes one-half revolutiOn of 
the driving crank and shaft. Then the slide valve opening, through which 
the steam entered the cylinder, is closed to the line steam and opened so 
the dead or exhaust stea.m can Mum th'rough it and enteT the exhaust 
pipe, thence to the open air. 

13. When the reverse link is raIsed Qr lowered, as the case may be, it 
for(:es thesUde valve ba<:k or forward, thus ch:lSlng the openings that were 
closed before the link was moved, thus forcing the piston In the opPOl'lite 
direction to that wruch It would have moved had the link remained where 
It was. Tbis produces reversed motion to all the machinery. 

14. The piston is attached to what is known as a connecting rod, and 
the connecting rod is attached to the crank pin on the erank, wruch is 
attached to the driving shaft. By the ba<:k and forward motioo of the 
piston, the connecting rod being hinged to the piston crosshead, and also 
to theerank, by means of the crank pin, one end of the rod raises and 
l()wers with too rotary motion. The drum is atta<:hed to the driving shaft, 
from which It gets itS motion. Around the drum is coiled a rope, whicb 
runs in a gTooved pulley at the top of the head frame. Then, by the rotary 
motion of the drnm, the rope is coiled around it, and thus draws up the 
other end, which is attached to the cage, and thus hoists the cage, Then, 
to lower the cage again, the engine must be reversed.. To the driving 
shaft is atta<:hed two small cranks, called eccentrics. To these are at
tached a roo to each crauk or eccentric, called cam rods, and are attached 
at the other end to the reversing link, o~ rod to each end of the link. 
The link Is moved back and forward by the motion of the cam rods, which, 
in turn, are propelled by the thl'oW of the eccentrics. The method of 
reversing the motion of the engine is explained in answer to question 
No. 13

15. The parts of a hOisting engine that need lubricating are, the 
steam chest and cylInder, the crOSll.head guides, the wrist pin, the crank 
pIn, all the shaft and journal bearings, the reversing link, the eccentrics, 
the steam cutoff valve crosshead. Engine on should be used on all parts 
of l1lachin(>l'Y except in the chest and cylinder; cylindcl' oil only should 
be used In them. 

16. Water is fOrLoed in a boiler against the same pressure as the steam 
. p.oossure on the steam piston by the steam pist{ln head being mrger than 
the water piston head. 

17. l\11ne water rusts the pumps; that is; where it touchf'.s the iron, 
it completely eat.l! up the pipes. When used in bodlers to make steam it 
corrodes the shell and ge~rally caIDles the shell to bliBteT and burn just 
over the tire. 

18. If the column is 269 feet the pressure would be 154 pounds, nearly. 
[Should have given formula.-Inspeeror.] 

19.· It will require 154 pounds, Qr the same force, to cover the 
resistance. 

20. I would test my safety valve by the steam gauge, If it was a spring 
valve; but if it was the lever safety valve, I would weigh the weight and 
then figure Its position. 
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The following certificates of service have been issued during the 
year: 

MINE BOSSES, 

1. William Shepard, Boonville. 6. John Ingle, Evansville. 
2. Louis· Stock, Boonvme. T. .Tames Cuthbertson, Brazil. 
3. John Summers, Carbon. 8. William Willson, Sullivan. 
4. Newton Braun, Brazil. 9. William Schank, Ehrmandale 
5. Richard Moore, Clinton. 10. Clemens Haffey, Carbon. 

HOISTING ENGINEERS. 

1. G. A. McWelty, Turner. S. Clarence M. Rogers, Burnett. 
2. Frank 'Vllkerson, Evansville, 9. Arthur Shelburn, Delcar·bo. 
3. James T. Allen, Terre Haute. 10. Edward Sherkle, Clinton. 
4. Charles F. Somers, Staunton. 11. Fred Hoff, Brazil. 
5. John Crosby, Brazil. 12. M. D. West, Staunton. 
6. Carlos D. Wilson, Evansville. 13. Daniel Grimm, Brazil. 
7. B. F. Taylor, Burnett. 14. Daniel Webster, Coal Bluff. 

FIRE BOSSES. 

1. John Croaby. ShelburIl. 2. .Tohn D. Price, Shelburn. 
3. Andrew Winterbottom, Clinton. 

INDIANA MINES. 

I give below a list of mines which were in active operation on 
January 1, 1900, the person in charge of each mine, as shown by the 
December (1899) reports of the mine bOBses: 

CLAY COUNTY: 

MINE. MINE Boss. ADDRESS. 

BrazH Block No.1 .............. .. John Bolin .......... . Brazil. 

Monarch ...........•..•.......•.. JamesKing........... . Brazil. 

Diamond No.3 .•..............•. Jas. Cuthbertson ...... . Brazil. 

Gladstone ....................... . W. P. McQuade ... : .... . Brazil. 

Brazil Block No. 11 .............. . Martin Navin ......... . Diamond. 

Brazil Block No.8 ............ .. Henry Payne ...•..... Brazil. 

Pratt .... " ..•..•............•.... H. W. Jenkins ........ . Perth. 

Eureka No.2 ...•................. W. T. Hopkins ........ . Carbon. 

Eureka No.8 •..•..•.............. John Quigley ........ . (.Jaroon. 

Rob Roy .....•................... Allen Walker ........ .. Brazil. 


. Dewey ...........•.....•.....••.... John Cox, Sr.......... . Brazil. 

Ga.rt No. 1) •••••••••••••••••••••••• k. Gilmour ........... . Cardonia. 

Gart No.3 ....................... . Geo. Doidge .....'. .... . Brazil. 

Crawford No.4 .................. . Samuel Lindsey .....•.. HoosierviIle. 

Columbia. No. 1) ••••••••••••••••••• M. Hoffma.n ......... . Asherville. 

Columbia No.4 ................. .. 'r. Thomp.on ........ . Hoosierville. 


http:Thomp.on
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INDIANA MJNl<;S-Continued. 

CLAY COUNTY..,..Continued. 

MINE. MINE Boas. 

Louise...............•............ Grif. Howell ......... . 

Crawford No.5 ..."........•....... Walter Knox ......... . 

Briar Bill ....................... . Rob{'rt Bennie ........ . 

Markland ....................... . Peter Andrew ......... . 

Harrison No.2 .................. .. Chas. Nash .......... .. 

Harrison No.3 ...•................ Chas. Nash ..........•. 

Klondyke..........•......•.•..... J. Ehrlich .......... .. 

Silverwood............••.......... William Myers........ . 

San Pedro ...•......••............ Ed. Somers .......... . 

Crawford No.3................. .. Woo. Printz ........... . 

Diamond No.5 ................... . James Cuthbertson .... . 

Brazil Block No. 10 .............. . Woo. McBeth ........•. 

Cloverland Mine ....•.....•...... Geo. Donie ........... . 

Pearl ........................... . Roht. Jenkins ......... . 


DAVIESS COUNTY. 

Cabel No.4 .................... .. A. Kocher ......... .'.. 

Cabel No.9 .......•............. A. Kocher ........... . 

Wilson's No.4 ............•..•... J. Teverbaugh ........ . 

Mutual .......••................ D. W. Davis ........ .. 

Hoosier ...•.............•........ A. W. Stuckey ....... . 

Union .......................... . A. W. Stuckey ....... .. 

StufHes No.3.............•........ W. A. Jacobs ......... . 

HawkinA .................. , .... . Thomas Harris ........ . 

MOlltgomery No.2 ........... , ... . Ed. Dant ............. . 

Montgomery No.3 .............. .. Thus. SmaIL .......... . 


FOUNTAIN OOUNTY. 

Sturm .....•..................... J. S. Tiley 


GIBSON OOUNTY. 

Oswald ...............•...'.. . . . . . J. C. Anderson .....•.. 


GREENE OOUN.TY. 

bland No.1 ..................... . S. C. Risher ........... . 

Island No.2 ..............•.•..... J. S. Newport ......... . 

Island Valley ... : ................ . Joseph Fennel ........ . 

Flubart ........•........... '" .. Thomas McQuade ..... . 

South Linton ......•............... N. C. Randall.... .... . 

Summit No.2 .............•....... Earnest Dugger ....... . 

Templeton ....•.................. John A. Templeton .... . 

Summit ......................... . Frank Lockhart...... . 


ADDRESS. 

Center Point. 
Asherville. 
Clay City. 
Clay City. 
Clay City. 
Clay City. 
Staunton. 
Turner. 
Staunton. 
Brazil. 
Brazil. 
Perth. 
Brazil. 
Brazil. 

Washington. 
Washington. 
Washington. 
Cannelburg. 
Raglesville. 
Raglesville. 
Raglesville. 
Washington. 
Montgomery. 
W 8shington. 

Princeton. 

Linton. 
Ljoton. 
Linton. 
Linton. 
Linton. 
Linton. 
Linton. 
Linton. 
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INDIANA MINES-Continued. 

KNOX COUNTY. 

MINE. MINE Boss. 

----------------------~----------------

Prospect Hill .•••...... ...•..... W. H. Scolt............ 

Bicknell ....••••....... '........... R. M. Freeman.... .... 

Edwardsport.... .......... .. .. .... Charles Hardillg ...... 


M_4.RTIN COUNTY. 

Tunnel. ............ ........... .... F. M. Wampler.... .... 


PARKE COUNTY. 

Parke No.8 .................... . George Mitch ........ . 

Cox No.3 ..•...•.•..•..•..... JaIDes Burt .......... .
< ••• 

Mecca No.1 .................... .. James Skene .......... . 

Lucia ...........•.............•. F. J. Urbain ......... . 

Lyford No.2 .................... . WID. Wilson ......... . 

Brazil Block No. 12 ............. . Robert J. Wallace .... . 

Standard ....................... . James Baxter ........ . 

Superior No.2 .................. . J no. Chesterfield, Sr.. . 

Superior No.1 ............••...... Geo. Myers ....•....... 

McIntosh No.1. .. .. . . . .. . ..... .. Samuel Holden ....... . 

McIntosh No.3 .........•......... Jno. Chestelfield, Jr.. . 

Otter Creek ..................... ',' John Bolin .......... .. 

Crawford No.1 ................•.•. Henry Schlatter ....... . 


PERRY COUNTY. 

Cannelton. . . . . . . . . . . . ...• . . .. . . .. Geo. W. Briggs........ 

Troy ........•................... H. L. Williams........
< 

PIKE COUNTY. 

Woolley ........................ . H. T. Brewis ......... . 

Blackburn ...................... . John R. Willey........ . 

Little's ..... '" ................•.. Anthony Smitb .•... " .. 

Carbon ..........••.......•.. : .... c. C. Potter. .. .. . .... . 

Ayrshire ......•................... Dave Ingle, Jr........ . 

Hartwell ........................ . C. C. Roland........... . 


SULLIVAN COUNTY. 

Jumbo .....•.......•............ G. H. Rargent ......... . 

Hymera ........................ . Sam Campbell ......... . 

Phoenix .............•......... ," Joseph Peters ......... . 

Star ............................. . S. Woolley ............ . 

Shelburn ......................... . C. C. Ball............. . 

Sullivan......................... . DI}\1id Harrison........ . 

Caledonia................•........ Thomas Thomas ....... . 

Bunker Hill.. ................... .. H. W. Sexton ........ . 

Briar Hill ....•....••........ , ... . James James .......... . 

Ingleside......................... . WID. McCloud •......... 

Dngger........................... . John G. Griffith ....... . 

'Vhite Ash ................•....... WID. Britton .......... . 

Green Hill ...................•.... John Beck ............ . 


I ADDRESS. 

Vincennes. 
Bicknell. 
Edwardsport. 

Indian Springs. 

Rosedale. 
CoxviJle. 
Mecca. 
Mecca. 
Lyford. 
Diamond. 
Brazil. 
Brazil. 
Brazil. 
Brazil. 
Brazil. 
Carbon. 
Carbon. 

Cannelton. 
Troy. 

Petersburg. 
Petersburg. 
Littles. 
Sophia. 
Ayrshire. 
Cable. 

Eagle. 
Hymera. 
Alum Cave. 
Del Carbo. 
Shelburn.. 
Sullivan. 
Farnsworth. 
Farnsworth. 
Dugger. 
Dugger. 
Dugger. 
Hymera. 
Sullivan. 
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INDIANA MINES-Continued. 

VANDERBURGH COUNTY. 

MINE. MINE Boss. 

Union...•••.............. , •••. . . .. P. Schultheis•..•...... 

Diamond. . . . . . . . . . . . ••. . . . . .. . . .. O. Bonenberger ........ . 

Firllt Avenue ...................... Frank Guenther...... .. 

Sunnyside......................... C. H. Baetz .......... .. 

Ingleside.. . . . . ... . . . . . . . .... .. . . .. Alex Maule........... . 


VERMILLION COUNTY. 

Buckeye ..................•...... Wm. Chesterfield ...... . 

Brouillet's Creek No.3•....•...... Thos. Clements ........ . 

Brouillet's Creek No.4........... . Stewart Shirkie ....... . 

Prince .••. ; ...•.................. John MU8hett, Jr ...... . 

Torrey No.4..................... . Geo. Davis ............ . 

Cayuga .....•........•............ R. M. Irving........ .. 


VIGO COUNTY. 

Peerless ........................ . G. R. Anthony....... .. 

Union ......................... . James Johnson ....... . 

Diamond No.2 .................. . Thomas Gregory ...... . 

Grant Nos. 1 and 2 ............... . James Devonald ....... . 

Nickel Plate ..................... . Claude Peck .......... .. 

Klondyke ........................ . John Bland, Jr........ . 

Ray ............................ . George West .......... . 

Ehrlich .......................... . H. B. Ehrlich ......... . 

Hector .........•......'.......... . William Grey ......... . 

Parke No. 10 .................... . Jeff. Ladson ....•....... 

Brick Works .................... . Robert B. Bieler ..... . 

Murray ......................... . 

Broadhurst ....•....•••............ JohnF.Erwin ........ .. 

Larimer ....................•.... • •••••••• a •• ,. ... * • ~ •••• ~ • 


Vigo ............................ . John Barker .......... . 


WARRICK COUNTY. 

Star No.1 ...............•........ Geo. F. Archbold ..... . 

Air Line ........................ . T. B. Hall ............ . 

Chandler ....................... . Patrick Bartl~y ....... . 

BigVein............... , ......... . William Woolley ...... . 

Caledonia ..............•.......... E. P. HargrooveB ...... . 

. Gough ........................... . Wm. Kelly ........... . 

8tar No.2 ....................... . Geo. Archbold ........ . 


ADDBB88. 

Evansville. 

Evansville. 

Evansville. 

Evansville. 

Evansville. 


Clinton. 
Clinton. 
Clinton. 
Clinton. 
Voorhees. 
Cayuga. 

Fontanet. 
Fontanet. 
Fontanet. 
Burnett. 
Ehrmandale. 
Ehrmsndale. 
Seelyville. 
Seelyville. 
Seel,vville. 
Heckland. 
Macksville. 
Macksville. 
Macksville. 
Macksville. 
Ehrmandale. 

Newburg. 
Chandler. 
Chandler. 
Boonville. 
Boonville. 
Boonville. 
N\ewburg. 
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.A NEW ELECTRIC MOTOR 

A Terre Haute, Ind., firm has recently introduced a motor for haul
ing coal and other material, designed to work on a new traction 
principle. 

The motor complete weighs two tons, and can be made any size, 
larger or smaller. It receives the tractive power from friction wheels 
clamped aga.inst and rotated along the sides of a center or third raiL 
These wheels are rotated through suitable gearing by an armature 
which is suerlied with the current by a trolley which runs along a 
trolley wire inserted in a groove in the sides of the center raiL The 
current is returned through the track rails, laid with fish-plates and 
bonded. . 

This motor is in suecessful operation in the Brazil Bloek Coal Com
pany's No. 1 and Cox No. 3 mines, Brazil, Ind., and Cabel & CO.'s 
No.9 }fine, Washington, Ind.; also in the Kellyville Coal Company's 
No.3 ::\Iine, Grape Creek, Ill.; and alsQ the Catlin Coal Company's 
mine, Catlin, IlL 

The grades in these mines are variable. In the Cabel & Co.'s minI' 
the motor moves a large trip of empties up a long hill with a six per 
cent. grade and down a slight grade farther in; it then brings out the 
same number of loaded cars and loads them back coming down the hill 
to the shaft. 

In the Brazil Block Coal Company's No.1 Mine it brings a large 
trip of loaded cars up grades from two to eight per cent. and holds 
back the empties going in. At Cox No.3 trips of 15 to 25 cars are 
handled on grades from one to four per cent. some places against the 
loads and sometimes against the empties. In the Kellyville and Catlin 
mines the grades are from one to four per cent. 
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TABLE OF FATALITIES BY YEARS. 

YEAR. 

1879 ........... , .......•................... 


1880 .... , .................................. . 


1881 ..... , ....................•.....•....••• 


1882 •....................................... 


1883 .......•.............................•••. 


1884 ...................................... . 


1885 ..................................•....• 


1886 ......................•...•.......•..... 


1887 •.............•......................... 


1888 •.....•..................•................ 


1889 ...............•......................•. 


1890 •..•..•.•••...............•......•...•• 


1891 •.•..•..........••.•.•.........•.....••.. 


1892 .....•....•......•.......•............... 


1893 •....•......•....•..............•.....•. 


1894 ....•.......•.•....•........••......... " 


1895. ••.. .... .•.....•.....................••. 


]896..... .... •.... ..•..••••. .•.•. ....•..•.. .... 


1897. .................. ...................... 


Em· 
ployes. 

4,567 

5,403 

5,716 

6,502 

6,406 

6,685 

6,550 

6,975 

.7,600 

7,431 

7,885 

7,112 

7,984 

1898. •...•....... •...............•...•............ 

1899. ••. . .••• •••. •• .••.••••••.••••..••..••.. 7,366 

NOTE.-Where blanks occur there was no report. 

,;, 

Tons of Coal. :~ 
'" ~ 
r.. 

1,196,490 

1,550,375 

1,771,536 10 

1,990,000 

2,560,000 11 

2,260,000 9 

2,375,000 7 

3,000,000 7 

3,217,711 

3,140,979 17 

.. ~ .... ,. ...... 
3,791,211 5 

3,819,600 5 

4,408,417 19 

4,358,897 22 

•••• 5'" " ••••• 

4,202,084 23 

4,068,124 28 

4,088,100 16 

5,146,920 19 

5,864,975 15 
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LEGISLATION. 

The following laws have been enacted for the special benefit of 
mine workers since the last report of the Inspector of Mines: 

IMPURE MINERS' OIL. 

Act approved March 3, 1899, p. 246. 

Section 1. Be it enacted by the General Assembly of the State of 
Indiana, that only a pure animal or vegetable oil, or other oils that 
shall be as free from smoke as a pure animal or vegetable oil, and not 
the product or by-product of rosin, and which shall, (m inspection, 
comply with the following list, shall be used for illuminating pur
poses in the mines of this State: All such oil must be tested by the 
State Supervisor of Oil Inspection or his deputies at 60 degrees 
Fahrenheit. The specific gravity of the oil must not exceed 24 degrees 
Tagliabue. The test of the oil must be made in a glass jar one and 
five-tenths (1 5-10) inches in diameter by seven (7) inches in depth. 
It the oil to be tested is below 45 degrees Fahrenheit, and should the 
oil be above 45 degrees and below 60 degrees Fahrenheit, it must be 
raised to a temperature of about 70 degrees Fahernheit, when, after 
being well shaken, it shall be allowed to cool gradually to a tempera
tUre of 60 degrees Fahrenheit before finally being tested. In testing 
the gravity of the oil the Tagliabne hydrometer must be, when pos
sible, read from below, and the last line which appears under the 
surface of the oil shall be regarded as the true reading. In case the oil 
under test should be opaque or turbid, one-half of the capillary attrac
tion shall be deemed and taken to be the true reading. When the oil . 
is tested nnder difficult circumstances an allowance of one-half degree 
may be made for possible error in parallax before condemning the oil 
for use in the mine. All oil sold to be used for illuminating purposes 
in the mines of the State shall be contained in barrels or packages, 
branded conspicuously with the name of the dealer, the specific 
gravity of the oil, and the date of shipment. 

Sec. 2. Any individual, firm, co:rporation or company that sells or 
offers for sale any other oil other than provided in section 1 to be used 
for illuminat.ing purposes in coal or other mines of the State, or the 
individual, firm, corporation, company or pers.on having in charge 
the operation or running of any mine, who permits the use in his or 
their mine any oil for illuminating purposes other than that provided 
for in section 1, or any employe in any mine of this State, who 1L.."€S, 

with a knowledge of its character, a quality of oil other than is pro
13-61>01. 



184 REPORT OF STATE GEOLOGIST. 

vided for in section 1, shall be deemed guilty of a misdemeanor, and 
upon conviction thereof shall be fined in any sum not less than five (5) 
dollars nor more than twenty-five (25) dollars. 

SANITARY. 

Act approved March 4, 1899, p. 382. 

Section 1. Be it enacted by the General Assembly of the State of 
Indiana, That there be no shooting,or blasting of any kind allowed in 
the mines of the State in working hours: Pr()vided, In cases of open
ing up a new mine, which contains not over twenty (20) employes, and 
not over one hundred (100) yards in any direCtion from the bottom of 
said shaft, the said mine operator, superintendent, agent, boss and 
miners shall be permitted to allow shooting or blasting twice in work
ing hours only. 

Sec. 2. 'rhat where powder, or other explosives, is used in mining 
or loosing coal, in any mine of this State, it shall be unlawful for any 
miner or other persons to fire any shot in any working place, on any 
en.try, before all shots in places beyond such working place have been 
fired, and all miners and other persons have passed such working place 
on their way to the outlet of such mine. 

Sec. 3. 'I'hat in any mine in this State where coal is mined by 
"blasting off the solid" it shall be unlawful fo'r any miner or other 
person to drill any hole, for the purpose of blasting, more than one 
foot past the end of the cutting or "loose end," or to prepare a 
"shot" in such a way that the distance from the hole to the loose end 
shall be more than five feet, measured at right angles to the direction 
of the hole. 

Sec. 4. That it shall be unlawful for any miner, or other person, 
to place in any hole, for the purpose of blasting coal or other material, 
in any coal mine in this State, more than eight pounds of blasting 
powder, or to light a squib, fuse or other device with a purpose to dis
charge any shot which he knows to contain more than eight pounds of 
blasting powder, or to discharge any such shot by the use of an electric 
battery or any other device which may be used for such purpose. 

Sec. 5. It shall be the duty of the mine operator or superintendent 
or agent or mine boss to see that section one (1) of this act be en
forced or carried out. 

Sec. 6. And for violation of any section of this act the same par
ties, the mine operator,.superintendellt, agent, boss and miners, shall 
be guilty of a misdemeanor, and for such offense shall be fined not 
over ($100) one hundred dollars, nor less than ($5) five dollars, or 
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imprisoned in the county jail not over (6) six months, nor Jess than 
(30) thirty days for each offense. 

Both of the above acts have been generally complied with, and it is 
believed have resulted in much good. Last year, threefatal accidents 
occurred by reason of heavy shot firing; this year,no fatal accident 
from this cause is reported. There is no doubt that the provision of· . 
the law relative to rotation in shot firing will result in avoiding many 
accidents. Pormerly such accidents were frequent, but if the present 
law on that subject is observed no such accidents are likely to occur. 

Much has been done by legislation for those connected with the 
mining industry; but the laws on this subject are still weak and defec
tive in many respects, oftentimes rendering them unenforceable. It 
many times occurs that the Inspector is thought lax in diligence, when 
in fact the difficulty lies in the defectiveness of the law itself-some
times by reason of an inadequacy of power, at other times for want of 
a proper and efficient remedy. . 

It requires time, careful thought and persistent and patient effort 
to bring a system of mining laws to anything like a state of perfection. 
In the meantime, the more ignorant and easily prejudiced of the craft 
are prone to attribute all the fatdt to those charged with the execution 
of the laws, to misjudge their actions and motive, and to question their 
ability and good faith. 

NEEDED LEGISLA.TION. 

On t.he subject of future legislation, the following acts and amend
ments of present laws (a number of which were also recommended by 
my predecessor) are recommended: 

1. In all cases where the Inspector is authorized to order the men 
out of a mine, he should be permitted to bring an injunction suit in 
the name of the State and to prosecute it without filing a bond, and 
have the services of the law officers of the State, as he now has in 
criminal cases. 

2. Whenever the Mine Inspector shall find men working without 
sufficient air or under any unSllie condition, he should be authorized 
to bring suit immediately without giving the notice now required. 
As the law now stands, it permits mine operators to allow their mines 
to get into a bad condition between the visits of the Inspector, know
ing that a reasonable time must be given to make repairs before they 
are subjected to a fine. With the best work that can be done by the 
Mine Inspector and .the law officers of the State, a mine may run in 
an unfit condition for ten months of the year. 
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3. When a new mine is opened, or one resumes work after a shut
down, notice should be given to the Inspector so that he may know of 
th€ fact. In several instances mines have been reopened after a long 
stoppage, and operated, usually under very bad conditions, for six 
weeks before the knowledge of the fact comes to this office by the 
reports now required by law. 

4. The Inspector should be given some supervision over small 
mines. There are nnmerous mines in the State which, during some 
part of the year, employ a sufficient number of men to bring them 
within the operation of the law, and fo'r the rest of the year employ 
but a few men. If the Inspector visits them at a time when less than 
ten men are employeiJ., he has no power to order improvements made, 
and the visit is wasted. When the number of men is. increased. 
the mine is run without complying with the law, and, a~ this is usually 
at the busy season of the year, visits of inspection can not be made 
without neglecting more important work. In addition to this, em
ployes of small mines are denied the protection and benefits of the law 
at all times. 

5. It frequently (){)curs that when a surveyor has been appointed. 
to make a map of a mine, as provided by law, in case where the opera
tor has failed or refused to do so, he is compelled to resort to the 
courts to secure the pay for his work; and that, in such litigation, it 
requires a large part of the money thus earned hy him ro pay his 
attorney fees and other expenses. We reeommend the law be so 
amended that, in case such surveyor is compelled to employ an attor
ney to recover pay for the services rendered in such work, he be 
entitled to recover a reasonable attorney fee, in addition to his com
pensation and costs. 

7. The provision in the above act relative to shooting has been 
construed by the Attorney-General as not prohibiting shooting during 
the noon hour in certain cases. His decision on this subject is as 
follows: 

INDIANAPOLIS, IND., June 23, 1899. 

Hon. Jame8 Epperson, State Jfine InBpec/ol', Linton, Indiana: 

Dear Sir-Replying to yours of the 21st, in which you ask what is 
meant by the term "working hours," in section 1, of the act approved 
March 4, 1899 (Acts of 1899, p. 382): 

There Is nothing In th,e law to aid me in interpreting this phrase. Tak
ing it as it stands, it is my opinion that it would naturally mean hours 
established by rules of work in the mines. It it is the lmown and estab
lished rule for the miners to quit work at 12 o'clock in a certain mine and 
not to resume their work until 1 o'clock, then the in~erim from 12 to 1 
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would not be II working hour for that mine, but the application of this inter
pretation should be made in accordance with the fixed rules of each indI
vidual case. Ve:ry truly yours, 

W. L. TAYLOR, 
Attm-ney-Geneml. 

The above act ought to be amended so as to prohibit shot firing 
from starting time in the morning until quitting time in the evening. 

8. In many places in nearly all the mines there are long stretches 
of entry so narrow that a person can not stand at the side of the track 
and let a trip of cars pass him. 'rhese narrow places frequently occur 
on grades, where the cars run at a high rate of speed. Quite a number 
of accidents have occurred by men meeting trips of cars in such nar
row places and being unable to get out of the way.. Many accidents 
have been nl!rrowly averted by such meetings. Niches in the coal, 
or manways at the side of the track, could be provided in such narrow 
places, at a comparatively small cost, giving immunity from danger to 
all persons pa5sing along such entries; and I recommend that such 
legislation be enacted by the next legislature. 

9. The present law relative to hoisting engineers and mine and 
fire bosses proyided for a service certificate for all who had served 
three years, as ~ell as certificate of competency procured by examina
tion. We presume this provision of the law is based upon the theory 
that such service was conclusive evidence of competency. Experience 
leads me to bclieye that this provision of the law ought to be changed, 
and that all persons engaged in these positions ought to be required 
to pass periodical examinations. The benefit of this change will 
readily suggest it~elf to all thoughtful persons who give the matter 
serious consideration. 

The State of Illinois has had such a law for some years, resulting 
in much good to all concerned. 

We would further recommend that the examinations for certificates 
of competency be placed in the hands of a board of examiners, com
posed of one operator, one miner, one mechanical engineer and the 
Inspector of ]\fines and Deputy Inspector of Mines. This might add 
to the efficiency and thoroughness of this work, and would probably 
prove more satisfactory to those who are required to submit to these 
examinations. At Jeast it would free such examinations from any 
suspicion of favoritism. 
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N.UI1I:S. 

John Powers ............. . 

J.P. Riggs ............. . 
Andrew Linsey. . .. 
William Pence .......... . 
William Rockey ..... . 
C. Bodypenny......... . 
Yan8ugg........... .. 
William Phipps .... .. 
George VILnderver ..... .. 
Samuel Cummock ...... .. 
SILmuel Smith .......... .. 
Wesley Brooks ........... . 

olden .......... . 
L.Sharp ......... . 

,kCramer .......... . 


Wayna Bennie ........ . 

John Mahaut........... . 

Edward McCann ....... . 

Ale:.:. Gilmour ..... .. 

C. F. Dowell ............. . 

Ale:.:. Gray.............. .. 

Wm.Props .............. .. 

Thomas Ellis ....... . 

Thomas Kinney .... . 

Henry Whit" .......... . 

John McCann ......... . 
Samuel Welsh ...... .. 
Joe Cl .. rk ................ . 
Joe G .. svo ........... .. 
J .. rvis Will............ .. 
William Spence ..... . 

James .......... .. 

, Elston ..... .. 
r McKinsey .. .. 
Jrollklin ....... . 


OBcoe Hasse ......... . 

John Hill ........... .. 
Voorhees H .. rpold ...... . 
Frank Ruh..lIa ....... . 
William Swaddy ..... . 
Willi..m Robi.on .... . 
William Hen.on .... .. 
Dock Croden., .... .. 

DA.'I'K. OCCUPA.TION. INJURY. CA.U8E, 

Jan. 20... .. Foot m...hed ... . 

Jan. 28.... . Knee injured .......... 
.. ·Faiiing.. · 
J .. n •. Finger m&l!hed ........ .. Falling

J .. n. Foot m .. shed ........... .. Falling

Jan. Head eut................ . 

Jan. Body bruised .......... .. 'b&~gbiby'';agi;::': '.::':::::: :::: 

Jan. rned ................ .. Heavy shot firing .............. .. 

Jan. Heavy shot firing .............. .. 

Feb. Loaded car .................... .. 

Feb...... . Falling 000.1 ............ . 

Feb. 24.... . Caught by coal shute ...... .. 

Feb. 

·Kick(;(i'by·m;"i~·::·.:::·:·. :::: .... ]<'eb.
Feb. .. ................ . 
Feb. Min.r .......... .. ·Failinli:;'·oai::::::::.:::: :::: :::: 
Feb. Miner .......... .. Falling coal .................... . 
Feb........ Miner .......... .. 
Ma.rch 22... Miner .... ...... "j .n.~ 111 VJ. Kll:l'Q1A •• ••••••••••• 

Maroh 22... Miner ............ 1 Hand m!tshed.......... .. 

March. .. ... MIDer ............ i Leg bruIsed ............. . 

March...... Car trimmor..... .!linger mashed ......... . 

March 18... Miner ...... ...... Back bruised .......... .. 

Maroh 14... Driver........... Shoulder hurt .......... . 

March ...... Driver ........... I,eg injured ............. . 

March.·..... Driver ........... Bodybrui·ed ........... . 

March 17... Driver ........... Body bruised ......... .. 

March 25... Miner............ Body bruised ........... . 

March...... Miner............ Finger mashed off ...... . 

March 8... Miner .............. Sprained &nkJe ........ .. 

March 20... Miner ........... i Body bruised ........... . 

April....... Miner............ Back hurt.............. .. 

April 4 . .. Miner............ Wrist dislocated ........ . 

Aprjl ....... M!ner ............ Hip in.jured ............ .. 

Aprll. ...... MlDer ............ HIP IOJurad ............ . 

April.. ..... Miner.. . ..... Body bruised .......... .. 

Al'ri!. ...... Car trimmer..... Tbree finge" cut off... .. 

May 9..... Miner............ Ankle bruised..... .. .. . 

May 9..... Minflr............ Ankle dislocated ...... .. 

May 1..... Miner ...... ...... Back burt............... . 

May 22 ..... Driver........... Leg hurt. .............. .. 

May 23 . .... Miner ...... :..... Foot hurt .............. .. 

May 25 . .... Miner............ Foot hurt ............... . 

May 25 . .... Miner............ Foot hurt .............. .. 


MUll. 

·~:3·".:::. :::::: 
rdNo.4 .... .. 
y ........... .. 
[ill. ......... .. 


reY No.4 ....... .. 

rey No.4 ....... .. 

razil B. O. 00. No.1. 
GartNo.S .......... . 
Crawford No.5 .... .. 
South Linton ...... .. 
BrI.ziI B. C. Co. N0.1. 
Eureka No.2 ...... .. 
Shelburn............ . 
Bro1!.dhu1'8t ........ .. 
Star ................. . 
Brazil. B. C. 00. No.n 
Eureka No.2 ....... . 
EnrekaNo.!! ....... . 
Eureka No.2 ...... .. 
Harrison No.2.. , ... . 
Summit ............ .. 
Templeton ......... .. 
Otter Creek No. 1. .. . 
Brazil B. O. 00. N 0.12 
BrazilB.C.Co.No 12. 
Phrenb: ............ .. 
Brazil .............. .. 
CoxNo.3 ........... . 
GartNo.5 .......... . 
Crawford No.5 .... .. 
Summit ............ .. 
Otter Creek ......... . 
Star City........... .. 
Diamond .......... .. 
Peerless............ .. 
P.erless ............. . 
Bra.zil B. C. Co. No.8. 
Klondyke .......... .. 
Silverwood ........ .. 
Summit ............ .. 
SO!l1m!t .. ,,,, ...... .. 

COUNTY. 

Cla7. 
Clay.
Clay.
Clay.
CIa)'.
Clay.
Vermillion. 
YlIrmillion. 
Clay.
Clay.
Clay.
Greene. 
Clay.
Clay.
Sullivan. 
Vigo.
Warrick. 
Clay.
Clay,
Clay.
Clay.
Clay.
Greene. 
Greene. 
Parke. 
Parke. 
Parke. 
Sullivan. 
Clay.
Parke. 
Clay. 
may.
Greene. 
Parke. 
Sullivan. 
Yigo.
Vigo.
Vigo.
Clay.
Clay.
Fountain. 
Greene. 
GrIlODIl. 

00 
00 

!:d 
I:l;j 
"d o 
~ 
o 
~ 
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p....., 
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William Goodman ... M.y ........ Driver.......... Body brui.ed ............ 1Mine car........................ . Slltli.....II.
John Bill •............ M .. ,. 22 . .... Miner............ Ankle hurt .............. i Dr.."" slate...................... . ViM-o.
Jameallen •.......... Ma,. 23 . ..•. Miner............ Burned .................. , GIU ellplo.lon .................. . Parke.
H.E.ans ............ . 1
May 23 . .... Miner......... Burned ................. G&I explosion .................. . Parke.
Mathew Phipps ...... . May 4..... Miner............ Bruised.................. Premature blast ................ . 01&,..
William Allaman ...... . Mo.,. ........ , Pumper......... Crushed .................. I Call1t"ht by cage ................. . Sullivan.
Fr&nk Webel.. ........ .. June ...... 1 Min&r........ Hand hurt ....... .... .... Falling coal .................... . O1ay.
Samuel Bulf,. ............ . June25 ..... Sinker .......... Bodybrui.ed ............. F.llIngtub ................ .. Fountain.
George Anderson .... . ,Tune 12..... Miner............ Body injurlld ............ 1 Fall!ng slate. : ............ . Parke.
D&niel W .. lton ....... . 
 June ..... "1 Miner............ Back injured ............ '. Falling tlate.. . . . ............ .. O1ay.
George Williams ....... . June 3...... Driver........... Foot hurt .... .... .... .. Mine oa.r., ...................... . 
 Viro.D..vid Lea.eh ......... . 
1 


June 15. ····1 Miner ............ Body brui.ed '" ......... \ Falling Ilate .................... . Vigo.
Jame,Smith •............ June 14..... Driver ........... Ribs fractured ........... Kioked b,.mnle ................ .. CI.,.. ~ 

D&niel Lambaugh ... . J ul,..... .... Drh.er........... Foot m&lhed....... ...... Moving lIIa.ehine .............. .. Sullivan. o >tJ 

W.P. Wood........... . 
 July ........ IMIner............ Leg bruieed.... .. . ... .. .. .. ................................ .. SUllivan. ~ 
!!ylv.ater Gorey ......••.. J Illy.... .... Miner............ Foot IlIashed................................................ . Sullivan. H

Hud W .. taon.; ........ . July.... .... Driver...... ..... Rib rr&ctured .. :. .... .... Falling Ilata.................... . Perry.
Wm.8ohunek ........... . o
July ....... ·1'... ... .... .......... Back hUrt.. .......... .... Falling .late.................... . Clal.
Wm. Roberta ......... . Jul, 7..... Miner ............ Foot8J)1"ained ............ F&lIi•••I.te.................... . Parke. 

":l 

Wm.Johnron ............ . Jllly 20..... Miner....... ..... Body brlllud ........ .... Dra.w Ila.te ..................... .. Parke. w

Ed. DOll .................. . July 14 .... 'I Driver........... Brui.ed .lIghtly . . . . . .. .. Falling .late.............. , ..... . Greene. H 

John Pi.Iter ........ . July 7......... : ........................................... Mine eaf........................ . OIa,.. ... 

WestPol&ud ......... . 
 July 17... "I' Dnver........... Foot mushed................. ' ............................ .. ;J
James Dnnniohey ....... . July 28..... Miner............ Arm .. nd ankle hurt..... Fallinj' sl .. te ................... ..

Ed. Toisor ............... . July 21 ..... Miner ............ I,eghurt ................. Wentb&ckonllhot ............ .. 


July 25..... 1 Driver........... J!'oot hllrt ... . . .. . .. .. .... Mine car...... '" ............. .. 
 ~rl:~e~:~:J~hoiise: .... . tilAug. 3.. .... Miner............ Neck and sh'lder bruis'd Falling slate.................... .

A. A. Tucker .......... . 
 ::lCh&rles Phipps ...... . ~:~t:::::::i ri!~e.;,;:n::·.:::::: I~: ::::.et :::::::: :::: :::: :::: :::: :::: :::: :: .. :::: :::: ::::
Wm. Edwards ...... . Sept.28 ... Timberman...... Foot mashed.... .... .... F&lling .Iate.................... . H 

Q 


Elm!r Thoma.s ...... .. Sept.... .... Loader......... Leg hurt ................ ' Slate ........................... .. o 

--MiIlaTd........ . Sept.... .... Driver........... No.e and mouth mlt.hed Kicked by mule ............... .. ~ 

Wm.H&verc .. mp .... . Sept.... .... Miner............ Body bruised............ F .. lling slate ................... .. o
John Haveroamp ..... . Sept.... .... Miner............ BodY bruised...... . ..... Falling slate................... .. .* ............ ,"",UUAe. ";I
Clarence Roush ... . Oct.20 ...... Drivel' ........... Body bruised ............ Kicked by mule ................ . • 2 ......... Parke.
Morgan Clements ....... . Oct. 28...... Miner............ Hand mashed.... ........ Failing eo .. 1 ................... .. ).2 ........ 01&)". f<
Ross Williams .......... .. Oct. 27...... Driver........... Hand hurt..... .... . ..... Mine car, ....................... . 'ke ........... Olay.
Columbns Bowers ....... . Oct. 26...... Miner............ Back and leI!" bruised .. . Z
t No. 1.... .... Greene. t:;jCad RUlh ................ . 
 Oct......... 1 Driver .... ' . . . ... Slightly bruIsed ........ . muie·:::::::·.: :::: .... No.2......... Parke.
Mike Gra.bin ......... . Oct. 7...... Machine runner. Foot cut ............... '" t ................ . I.C.Co.No.12 Parke. :n 

Albert Jones ........ .. Oct.1S...... , Miner............ Body bruised ........... . iIle ........... Vill'o.
James Ollarles ...... .. Nov. 1..... Driver. .......... Body bruised .......... .. C..u.irhtblltwe';i; ~&'i: ;':uif ;foor . . ............... Gihson.
T.J.Bolln .......... . Nov. 8 ..... Miner ............ Fractured rib .......... . Falling slate .................... . HilL.... ...... Sullivan.
Fred Hartweck ....... .. Nov. 14..... Driver........... Body bruised ........... . Mine ear........................ . ville ........... V .. nderburgh.
John Hammock ........ . Nov. .. ..... Driver... . ... .. .. Body bruised .......... .. Caught between car and slate .. ugger ................ Sullivan.
Luther Daniels ...... . No"........ Drinl' ........... Body bruised ........... . Oaught between car and post .. . Osw.. ld ......... , .... Gibeon.
William Gardner.... . Nov.14 ..... Driver ........... Foothurt. .............. . Coal falling oft' car ............. . CrawfordNo.5 ...... Clay.
Thomas Darby ..... . Nov. 9..... Miner ..... '" .... 1 Slightly bruised ........ . Dr&w sl&te ...................... . Gladstone............ C1.. ,.. 
 i-'Joe Myrick ............. . Dec. 6 ..... i Miner............ Burned ................. . Explosion of powder charging 


hole ........................... . BruilB.C.Oo.No.12 PlId"ke. <:Q 

00 
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......MINOR ACCIDENTS REPORTED AT INDIANA MINES,lS99-Continued. 
<.0 
Co 

NAIIES. DATE. OCCUPATION. I1IJURY. CAUSE. MINE. COUIfTY. 

John Gilpin ... ....... Dec........ Driver ....... .... Caught between ear and door.. Cox No.3 ............ Parke. 

William Morris ......... Dec.IS......................... Draw slate ....................... EurekaNo.2 ........ Clay.

JohuKirkland....... Dec. 5 ..... Loader.......... Draw slate .................... BrazilB.C.Co.No.n Clay.

Sylvester Newman ..... Dec. 12 ..... Driver........... Mine car ......................... Summit No.!. ....... Greene. 

Alfred Burr...... .. .... Dec........ Miner .... ........ Falling slate ..................... Rob Roy ............. Clay • 

•Tohn Elliot ........... Dec........ Driver .... ....... Between ears .................... Gart No.3............ Clay.

Anthony Lonx.. .... ...... Dec.16.. Driver. ...... .... Mine car. .... ...... ...... .... .... Klon~Iyke............ Vigo • 

.. ............ .......... .... Dec.17 ..... Miner ....... ..... Shot .............................. Star No. I. ........... Warrick• 

. ....... .... .......... ...... Dec.17 ..... Miner. ....... .... Shot.............................. Star No.2 ............ Warrick. ~ 


";i 
o 
~ 

SERIOUS ACCIDENTS REPORTED AT INDIANA MINES, 1899. o 
I:!I 

NAMES. DATE. OCCUPATION. INJUEY. CAUSE. MINE. COUlITY. ~ 
i:'1

I
C. Bridgewater..... ..... Jan ......... 1...... ...... .... .... Leg broken ............ .. ...... .... .... ...... .... .... .. . . .... Fairview Mine ...... 1 Clay.

Robert-Steele ..... .... .T"n.28 ..... 1...... .... .... ...... Back injured ........... . Falling slate.. . .. . ..... .. .. .. . .. a•.rt No.5 ........... . Clay. ;J 


rsh ..... .......... Jan. 20 ..... Trapper.......... Leg broken ............ .. Mine car. .... .... .... ...... ... Island City No.1 .. .. Greene. o 

Englert.... ... .Jan.31 .... Miner...... ...... Back and body hurt ... .. Falling slate. ...... .... .... . . .... McIntosh No.1 .... .. Parke. t"! 

lJl'lert ........... Jan.31 .... 
1 

Miner...... ...... Body badly bruised .... . Falling slate .................... McInt.osh No.1 ..... . Parke. o 

Charles Reed..... .... .... Jan.31..... Driver............ ~'oot crushed ........... . Caught by C!Lr ....... .... .. .. .. .. Buckeye ........... .. Vermillion. S 

Memson Stevenson..... Feb......... Miner ............ Body burned ........... . Powder explosion. .... . ..... Eureka No.3 ...... . Clay. 00 


John Thoma............. Feb. 10 ..... Driver........... Arm broken ......... .. Caught by car. ...... ..... Eureka No.2 ....... . Clay. ~ 

Larnesa White........ ... Feb ......... 1, Miner........ .... Rib broken ............ .. J;'alling slate. ...... .... ...... .... Briar Hill ........... . Clay.

George Share..... .... .... Feb.8 ...... 'I.... .. .... .... ...... Bruised ................ .. Falling of cage.... .......... .... Harrison No.3 ..... .. Clay.

John Howe. ............. Feb ......... Driver............ Leg broken ............. . Falling of mine car....... . . .... Star City'.. ...... .. Sullivan. 

Frank Gray..... .......... Feb.7 ..... 'j' Driver............ Collar bone broken ..... . Oau/lht between roof and car... Ingleside .......... . Van nerburgh.

Henry Mucher.... .... . Feb..... .... .................... Back hurt .............. .. Falling elate.... ... Union ............... . Yigo.

Henry Keller............. Feb ...... · .. Cager ...... .. ... Leg ma.hed ............ . Caught by cage................. Star ................ .. Warrick. 

John Davidson. ...... .... :March 30... 

!1 

.................... Leg broken.:.......... .. Caught betw'n hopper & screen Cox No.:I ......... . Parke. 

Samuel Hurst...... ...... May 15 ..... Miner........... Leg broken ............. . ...... .... .... .. .... .... .... .... .... Shirkey No.4 ....... . YermiIlion. 

Steve Thomas.... .... .... May 23 . .... Miner.......... Burned and bruised .... . Ga. explosion ................... Lyford No.2 ........ . Parke. 

Charles Harmon........ May 23 ..... Miner ............ Burned ...nd bruised ... .. Gas explosion....... ...... ...... Lyford No.2 ....... .. Parke. 

John Bonar.. .......... May 23 ..... Miner ......... ,. Burned and bruised ... .. Ga~explo·ion ..... . ........ LyfordNo.2 ........ . Parke. 

John Low ................. June 26 ..... Miner ............ Leg broken ............. . Falling ooal .................... Parke No.8 ......... . Parke. 

Luke Beading...... .. July 13..... Miner............ Back broken ........... .. Draw slate ....................... Columbia No.4 ..... . Clay.

M. Sobra.... .... .. .... August 21.. Miner. .......... Collar bone broken .... .. Fallingslate ..................... LMclnt'h&Co.No.l Parke. 




SERIOUS ACCIDBN'fS REPORTED AT INlJIANA MINES, 1899-Continued. 

NAMES. DATE. OCOUPATlON. INJURY. CAUSE. MIln:. COUNTY. 

Harris ........... ·.·I .... ·· ...... ·.!. ................... Body burned ........... Shot through pillar ............ Oswahl. .............. Gibson •• 

~ce...... .... .... Sept........ Miner............ Face & hands bdly b'rnd Explosion charging shot.... .... Columbia No.2...... Parke. 

imberman . ..... Oct. 17._.... Miner............ Leg broken...... .... ... Falling slate ................. _... Cox No.3.... .... .... Parke. 


tor Knox ............. Oct. 26.... Mine boss........ Ribs.1 b'k'n,2 fract',]. Falling slate........ ........ Craw lord No.5 ...... Clay.

.Small. ............... Oct. 9.... Miner.. . ...... Shoulder broken ........ Falling coal ..................... Island Valley ........ Greene. l'j


JosephAlenbaugh ...... Oct.3!. . Miner ....... Legbroken........ Drawslate......... ...... SummitNn.l ........ Greene. "Mj

Bana CltVlt, ............... Oct ............................ Leg broken ........... Cltught by cage ............. Ruperior No.!... .... Parke. o 

A1.Smith ................. Oct. 3 ..... Driver .......... Jaw broke twice ......... Fallingslate ..................... Dugger .............. Sullivan. " 
P. Kelskinern ............ Oct..... Driver....... .... Leg broken.... Mine car...... . ............... Eureka .............. Vermillion. >-l 

John Shocktaw..... ...... Nov.20 .... Miner............ Eyes burned..... .... ... Went bAck on squibbed shot.... Summit No.1.... .... Greene. 

C .. r1Shoekt .. w ............ Nov.20 .... Miner ............ Bodybruised ............ WenthackonsquibbedBhot .. SummitNo.1. ....... Greene. o 


":l
Roy Hawkins ............ Nov.24 .... Miner.......... Spine injured.. .. Draw slate ....................... Ingleside ............ Sullivan. 

Henry Thom!t.s ........... Dec.15 .... Miner ............ Face and hands Windy .hot...... ............ .. Eureka .............. Vermillion. IJ> 


Wm.McDowald .......... Dec. 5..... Driver ........... Brokenle!!'............... Mine car....................... BrazilB.C.Co.No.n Clay. 
 ~ 
~ 
,...

FATAl, ACCIDENTS REPORTED AT INDIANA MINES, 1899. Z 
t:IJ 

I "d 
iej

NAIiES. DATE. OOCUPATION. INJURY. CAU8E. MINE. COUNTY. 
~ o 

Fre.nk Vanhook .......... I Jan .........IMiner ............ rFound dead in room.... Unknown........................ Union................ Vigo.
Morris James ............. 1 Feb. 1 ...... C";ger· .. · ........ 1 Body OI:ushed... ........ Caught by oage ................. Prince............... Vermillion. o" 

D. B. Hall....... ...... .... March 15'''1 Mme hos! ......... Found m Bump.... ...... Unknown........................ DeForrest............ Warrick. ":l 

James Osborn ............ May 12.. : Driver .......... '1' Crushed .................. Mine car......................... Lyford No.2 ......... Parke. 

Gillum Mankins ......... ,) June 2 ..... I Driver........ Crushed.... .... .......... Min~ cars on grade.... ...... .... Lyford No.2......... Parke. l!:: 

George Lawton ........... July 14 ..... i Drner .......... I Head and chest crushed. FallIng slate .................... Brazil B.C. Co.No.I. Clay. 
 ZThomaRDavis ............ July 6 ..... 1......... · .......... 1...... ·· .......... · ........ Fallingslate .................... TorreyNo.4 ......... Vermillion 

Jacob Niedlinger ..........) Aug. 22 ..... 1Miner ............ , Killed .................... j J<'alling slate ..................... j Columbitl. No. 4. ..... Clay. • t<l 


V'Wiley Buck..... .... ...... Sept. 29 .... ! Miner ........... 1 Killed instantly ......... I Fnllingslate ..................... \ Bicknell..... .... .... K.nox. 

Horman Minuis .... . . ... Sept. 29· .. ·1 Miner ............ , Killed instantly ......... 1 Shot blowing through pillar .... , Seeleyville..... ...... Vi!!'o. 

Georl!!e Thoma...... ...... Sept. 29 ·.. ·1 Miner ........... !F~taIly: hurt. ............ I Shot. blowing through pillar····1 Seelel(ville ..." .... ... Vigo.

Joe Sleva ................ ·1 Oct. 14...... ! Mmer ............ I KIlled mstantly ......... FallIng slate ..................... ). SuperIOr No.2 ....... Parke. 

John Williams..... .... .. Nov. 23 ..... 1 Miner ............. Killed instantly ......... I Dr.. w slate....... .... .... ........ Peerles".............. Vigo.

Jackson Nevins .......... 1 Dec. 9 ...... 'I Non-emPloye","1 Killed instantly ....... ;. 'I Falling in shaft at night........ Mecca No. I.... ...... Parke. 

WilliAm Adamson ........ Dec.U ..... Miner ............ , Killed instAntly ......... Fell in shaft at night ....... :'_" i Torrey No.4 ......... Vermillion. 


1 
~ 

NO'1'll.-Man killed at Hawkhll Mine, Davies! County. No record of name or date. 
{O 
~ 
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ABANDONED MINES. . 

The following is a list of mines, by counties, abandoned during the 
year, together with the names of the companies operating the same and 
the date of abandonment: 

CLAY COUNTY. 

Otter Creek Coal Company, Fairview Mine, block coal, during the 
month of October. 

Jackson Coal and Mining Company, Brazil Mine, block coal, during 
the month of June. 

Brazil Block Coal Company, No.7 Mine, block coal, during the 
month of April. 

Samuel Pyrah, P)Tab No. 3 Mine, block coal, during the month of 
February. 

D. H. Davis Coal Company, World's };;air Mine, block coal, during 
the month of December. 

Crawford Coal Company, No.2 Mine, block coal, during the month 
of Ma,rch. 

Crawford Coal Company, No.3 Mine, block 0001, during the month 
of February. 

DAVIESS COUNTY. 

Daviess County Coal Company, Montgomery No.1 Mine, bitumi
nous coal, during the month of January. 

FOUNTAIN COUNTY. 

Indiana Bituminous Coal Company, Silverwood No.2 Mine, bitu
minous coal, during the month of September. 

-OWEN COUNTY. 

I~ancaster Block Coal Company, No.2 Mine, block coal, during the 
month of March. 

PARKE COUNTY. 

1. McIntosh & Co., No. 1 Mine, block coal, during the month df 
August. 
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SULLIVAN OOUNTY. 

The New Ourryville Ooal Oompany, Ourryville Mine, bituminous 
-coal. 

The force in this mine was reduced last year to less than ten men, to 
-evade the law. The company continued to operate it in a desultory 
manner until Mayor June of the present year, when the mine was 
oismantled and abandoned i:IJld the hoisting machinery sold to the 
Green Hill Ooal Oompany. 

DESORIPTION OF MINES. 

My predecessor, in his report lor 1898 (see Report of State Geologist 
for 1898, pages 1609 to 1697, inclusive), gave a full description of all 
mines, subject to the mining laws of Indiana; and, therefore, we deem 
it inadvisable to repeat these descriptions in this report, but refer 
those who may desire such information to the above mentioned report. 
I give herewith, however, a description of all new mines not oontained 
jn the report referred to. 

MARY MINE. 

This mine is located one and one-half miles northeast of Diamond, 
in Parke County, on the Brazil Block Ooal Oompany's No. 12 Mine 
'Switch, which leads from 3, branch of the O. & I. O. R. R. The shaft 
is 8 by 18 feet in size and 105 feet deep. 'fhe coal seam is four feet 
and ten inches thick and is an excellent quality of block coal. In 
'Sinking the shaft two strata of quicksand were struck, which gave 
-considerable trouble, the first of which was 18 feet thick and the 
second 35 feet thick, between which was 22 feet of hard-pan. At the 
point where the shaft struck the coal, its roof is a sand slate or shale, 
making a bad top; and, at present, only 12 men are employed in the 
mine, working three shifts of four men to a shift, doing little but 
driving entries prospecting in search of better roof. 

ZELLER, McCLELLAN AND COMPANY'S No.1 MINE. 

Ths mine is located about one mile east of Diamond, in Parke 
County, on a branch of the O. & I. O. R. R. The top vein was aban
doned about May 1, and sinking to the bottom vein, which lies 40 feet 
below the upper one, was commenced and the sinking completed in 
10 days. At this time, 150 men are employed in the mine, and it 
bas a capacity of 500 tons per day. The shaft is 8 by 21 feet in size 
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and is located in the southeast corner of a block of 200 acres of coal, 
owned by this company, averaging three feet and seven inches in 
thickness, which rises to the east and uorth, thus affording good and 
inexpensive drainage and also facilitating the haulage of coal .. 'rhe 
roof is a sand slate of good quality, requiring much less timber than 
is usually required in the block coal veins. 

SILVERWOOD MINE. 

rfhis mine is located near Silverwood in :Fountain County, on the 
T., St. L. & K. C. R. R., and is owned and operated by the Indiana 
Bituminous Coal Company. The shaft is located in a basin of coal 
of fine quality about three miles long and one mile wide, averaging 
six feet and six inches in height. The shaft is 8 by 18 feet in the clear 
and 86 feet deep, and was commenced on June 19, and reached the 
coal a short time later. It is equipped with self-dumping cages of 
Prox & Brinkman make. 

WHITE ASH MINE. 

This mine is located one-half mile east of Hymera, on the Farmers
burg branch of the E. & T. H. R. R., and is operated by the White Ash 
Coal Company. 'fhe shaft is 7 by 20 feet in size and 53 feet deep. 
The vein is "Coal V" and is very irregular in this mine. On the west 
side of the shaft the vein has an average thickness of six feet and four 
inches, while on the east side it gradually thins; until, at the head of 
the main east entry, the coal is but little over four feet in thickness. 
The roof is usually of very excellent character. Immediately above 
the coal is a stratum of ha;rd black slate, ranging from three to five 
feet in thickness, which in turn is overlaid with about three feet of 
limestone. This mine was opr;:ned in 1893 by Marshall Zenor, who 
continued to operate it until 1894, when, for some reason, he closed 
it down and it stood idle until December, 1898, when the present 
company leased it. They, however, only operated it on a small scale 
until about March of the present year. My first inspection was made 
on June 26, and several defects were observed. '1'he company wag. 
given ten days in which to remedy the defecta noted and to report the 
same to me, which they did in the time given them. On October 213. 
I again visited this mine, and found considerable improvement had 
been made in the way of equipment since my last inspection, and als() 
found the mine in good condition. At this time they were working 
27 miners and four day men, with an output of 150 tons per day. 
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SUMMIT No.2. 

'l'his mine -is located one and one-half miles northwest Of Linton, 
is owned and operated by the Summit Coal Company, and has access 
to both the Illinois Central and Pennsylvania systems of railroads. 
The shaft is 8 by 15 feet in size and 150 feet deep. The vein will 
average about five and one-half feet in thickness and is known as 
"Coal VI" in Professor Ashley's report for 1898, being the same vein 
as is worked at nearly all the mines in Greene County. The shaft is 
very favorably located, being sunk in the basin of a block of coal about 
one mile square in area and having excellent roof and bottom. Ground 
was broken in July, 1898, and the shaft was completed and ready to 
furnish coal in the market January 12, 1899. The mining is done 
solely by electric chain machines of link belt machine pattern. The 
lIline is furnished throughout with the most modern and latest 
improved equipment, and, when fully developed, will have a mining 
capacity not exceeded by any mine in the State. At the time of my 
inspection, made October 23, I found the mine in good condition and 
about 25 men employed therein; but, since that time, the 'working 
force has been nearly doubled and the mine now has a capacity of 
about 400 tons per day. Among other improvements added to this 
mine during the present year is an escape shaft, or second outlet .. 
8 by 10 feet in size, one-half which is bratticed off for a map.way, and 
the other half for a fan shaft. On the fan shaft is placed a 12-foot 
steel fan of the Crawford & McCrimmon make, which furnishes excel
lent ventilation in all parts of the mine. 

INGLESIDE MINE. 

'This mine is located in Sullivan County, about one mile south of 
Dugger, on the I. & V. Branch R. R., and is owned and operated by 
George Ingle, of Evansville, Indiana. This shaft is 8 by 18 feet in 

50 feet deep, and was commenced July 7, and completed ready 
for shipping coal on October 1, of the present year. The vein is 
"Coal VI," has an average of about four feet, eight inches, and is 
being mined by electric chain machines of the "link belt" make. The 
power is furnished by a Jenney dynamo 30 K. W., and the mine is 
also equipped with Prox & Brinkman self-dumping cages. When the 
shaft was first sunk considerable trouble was had with faults and bad 
roof, the slate overlying the coal at the point where the shaft was sunk 
being very thin and falling to the sand rock; but after the entries 
had been driven for some distance from the shaft to the east, the slate 
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was found to be much thicker, and, from the present indications, it 
looks as t~ough the roof would get good in that direction. 

HYMERA MINE. 

This mine is locat{)d in Hymera, on the Farmersburg Branch of the 
E. & T. H. R. It, and;s operated by the Harder-Hafer Coal Company. 
The shaft has been sunk during the summer to the lower vein, or 
"Coal V," the top vein having been worked out and abandoned about 
May 14 last. The coal at the point where the shaft struck the lower 
vein is seven foot, six inches thick, of. excellent quality, and the roof 
18 very good, being a hard black slate. The coal is mined by elec
tricity, the same as formerly used in the upper vein. I made three 
inspections of this mine during the past year. On the first inspection, 
April 23, I found some minor defects, which were promptly remedied 
ou my request. Upon the second inspection, June 26, because of the 
defective condition at that time, I served upon the company the 
following notice: 

LINTON, INDIANA, June 27, 1899. 

Mr. Thomas Sutton, Mine BOBS, lI.vrnera l}line, Hymera, Indiana: 

Dear Sir-On inspection of your mine yesterday, I find that part of the 
hoisting shaft, extending from the top vein to the surface, in what I con
sidered a VfYrY dangerous condition. You will, perhaps, remember I called 
your attention to this at my last inspection, made April 23, and that we 
examined the shaft crurefully that day. While we found that there was 
considerable squeeze on the curhing, which had bulged out in many places, 
yet we did not deem it unusually dangerous, as all of your men were 
working in the t;)P vein at that time, and even hOO there been a break they 
could have got out o·f the mine easily without risk of life. 

I think the condition of the shaft.is much woorse to-day than it was at 
that time, and nearly all of your men are working in the lower vein now,. 
with no means of escape except by the main shaft. 

I presume you are aware there is a large space acound the shaft from 
the top vein to the surface, in which the curbing had been burned out, 
and, when recurbed, was filled in with loose dIrt, logs, etc. You are un
dQubtedly also aWlllre that should the curbing give way in that part of 
the shaft, which has been filled with loose dirt, that men working in the 
lower vein would have but little chance to escape. 

I do not think it wise or prudent that men should be allowed to work 
in the mine while the shaft is in its present condition, and mentioned that 
fad to your superintendent yesterday. He informs me that he has ordered 
the timber to recurb the shaft and could be ready to commence on it 
within one week. This should give you ample time to make-preparation 
for the work. And I hereby give you notice that no miner, or other per
sons, shall be allowed to work in the mine. only such as will he required 

http:shaft.is
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to do the timbering and repairing of the shaft. This notice is to take 
effed July 6, and continue until the shaft has been properly timbered and 
made safe and same reported to me. This notice does not apply to your 
pumper, who can go in and out of the mine to the top vein by means of 
the pump shaft. 

JAMES EPPERSON, 

Inspedor of Mines. 

rfhe above notice was complied with, and at my next inspection I 
found the mine in good condition. At this last inspection, this mine 
was working about 35 men, the work being done mostly in the entries. 

GREEN HILL MINE. 

This mine is located about one and one-half miles east of the town 
of Sullivan, on the I. C. R. R' The shaft is 'I by 14 feet in size and 
70 feet deep. The mine was opened in the summer of 1896, but stood 
idle most of the time until January 1 of the present year, when a joint 
stock company, composed mostly of miners, was organized and leased 
the mine. This company purchased the machinery, cars and equip
ment formerly used at the Curryville Mine, and moved it to this mine. 
'fhe coal averages about four and one-half feet in thickness, is "Coal 
VI," and is sold exclusively to local trade at present. It is the inten
tion of the company to lay a switch from the railroad to their mine 
next summer. The advisability of mining the coal with electric 
machinery is being seriously considered by the company. This mine 
became subject to the mining laws of the State in April of this year, 
and the first inspection was made by me April 4, the mine then having 
13 men employed therein. I found the mine in good condition at that 
time, except a few minor defects, which the company agreed to remedy 
at once. I made another inspection in the October. following and 
found the mine in good condition and 16 men employed in it. 

ZELLER, McCLELLAN & COMPANY'S BITUMINOUS MINE. 

This mine is located near Cloverland, Clay County, on the T. H .. 
& I. Division of the Vandalia Line. The shaft was commenced 
August 'I (the sinking was completed within thirty days), and is 
8 by 20 feet in size and 100 feet deep. The vein averages about six 
feet and six inches in height, the roof is gray shale, overlaid with a 
sand slate, and is "Coal VI." This is a pick or hand mine, and 
employs 60 miners, has a capacity of 350 tons of mine run daily, and 
is equipped with the ordinary llrox & Brinkman self-dumping cages. 
The company is constructing a slope, to be used as a manway, or sec
ond outlet, at the present time. 
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THE INDIANA l\HNING INSTITUTE. 

The organization of the Institute was noted in the report of the 
Inspector of Mines for last year, and its objects fully stated. We have 
only its report on its progress during the year. The meetings are held 
quarterly, and no omissions were made in 1899. All of the meetings 
,vere well attended, with the excepfion of the one at Sullivan. The 
papers submitted during the year were not as many as the year pre
vious, but the discussions were probably more general and interesting. 
In addition to a discussion of papers read, several subjects connected 
with coal mining were considered, and many interesting features 
brought out. The membership now numbers 75, and each meeting 
shows an increase; yet there are many eligible men who should belong, 
but who do not seem to see the advantage of the interchange of 
thoughts and experience which this association renders. I have yet to 
meet a man who attended a meeting that did not feel he had made 
some addition to his knowledge from its deliberations. There are some 
men who object to it as a labor organization, having obt.ained this 
false idea of it.s objecte and methods. It is strictly an educational 
institution, and its objects so stated in the const.itution, the idea being 
not to object to labor organizations, or organizations of other kinds, 
but to have an association for scient.ific and practical advancement. 

In addition to papers and discussions mentioned, t.he Institut.e made 
yisit.s to the Brazil Block Coal Oompany's mine to inspect a new 
electric motor, to Crawford & ::\fcCrimmon's machine shop to see 
Mr. Spears's pump, and to Pro x & Brinkman Manufacturing Company 
to examine sonie new mining machinery. 

At the annual meeting, July 29, 1899, the old officers were re
ejected, as follows: 

M. McMorrow, President. 
• Wm. Spears, Vice-President. 

G. S. Patterson, Secretary. 
A. D. Scott., Treasurer. 
The above officers, with the following, constitute the executive com

mittee: P. J. Mooney, H. C. Payne, Robert Fisher. 
This meeting was terminated in the evening by a banquet at the 

'l'erre Haute House. 
Since the ellc1 of the year we have to record the death of ::\fr. Robert 

Fisher, ex-Mine Inspector, to whose efforts the organization of the 
Institute is due. 
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Mr. Fisher was very active in the affairs of the Institute while he 
was the Inspector of Mines, and continued his interest after retiring 
from office at the end of his term. To him is largely due the improve
ment in mining conditions in the State, and his mark will be left in 
the history of the industry in Indiana. 

The headquarters are at the office of the Secretary, Room 400, 
Opera House Building, Terre Haute, Ind., where all members are 
welcome. 

We add also a paper on ''Mine Water and Pumps," by Wm. Spears, 
of Brazil. 

MINE PUMPS AND PIPES AND ACID WATER. 

BY WM. BJ'IURS. 

(Sullivan Meeting, October 29, 1898.) 

This is a very veX'atious subject to think of and a difficult one to write 
about, a.s so little appears to be understood about the compOSition of the 
acid water. 

However, In every mining district, where old coal mines are found, the 
coal companies, hoisting engineers and mine bosses thInk they kn()w all 
about the effects of the water on pumps and pipes, and we are at a loss 
ro know just what to do to overcome the difficulties that are in the way, 
and yet all coal operators wlll agree that the destruction of mine pumps 
and pipes by the aetlon of mine water, containing sulphur, i-s among thle 
most aggravating circumstances connected with the mining of coal. The 
constant wear and tear of pumps and pipes, caused by the action of add 
water Is placed among the heaviest expenses in the operation of a mine. 

We think this is due to what is called ,sulphur of iron pyrites contained 
in the coal, and, of course, the more sulphur contained in the coal, the 
more acid will be found in the water. 

Iron pyrites are composed of iron and sulphur in direct chemical com· 
bination. These substances have a strong affinity for each other; he:n~ 
anything containing sulphur is injurious to iron. These substanoos are 
more or less soluble in water, and the contamination of the water comes 
from the soo.king and leaching of the "gob" piles. It is well known that 
the water in n~wly opened mines is' not sulphury, Where there are no old 
works close by, and is not injuriQUS to pumps and pipes, and is generally 
good drinking water. This can onJy be explained by the supposition that 
the curren,ts of water passing th!rough the coal withtn their reach and the 
passages have become free from contamination, but the mining of coal 
disturbs these cOiliditions, and llresh ~mrfaoos of sulphur coming In contact 
with the water In rooms, entries and gob piles, more or less of it becoming 

, dissolved, renders the water cOlTosive. 
And when we compare what we have seen and think, we know by 

observation that the older the mines become the worse will be the quality 

14-Geol. 
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of the water. No doubt some of this contamina.tion of the water is knowD 
to come from the fire-cla.y under the cool. a.nd also from some of the soft 
blue .slate f(mnd around "faults." 

It may be supposed that the clay a.nd blue slate have become charged 
with the sulphur from the drninage through the coal in the ages gQne by, 
or that comes from the rider veins. 

Some. believe that the clay contains some of the pyrites in iteelf. as we 
find it sometimes contains lllirge quantities of iron. 

Let me say here thM a number of close o'b!!!erving mille experts believe 
that the contaminatioo of the water comes from that source. 

Whichever way it comes about, it comes, and hlliS a very destJrnctive 
influence upon everything made of iron, with which it comes in contact. 

It is well known that diTt piles, which contain large qua.nUties of flre
clay, coal and other refuse substances taken out of the mine. will atrect 
the surface drainage for years, perhaps centuries, a.nd any surface water 
coming from such source is utterly unfit for use In bodlers. These circum
staJnces, it seems to me, does prove the deleterious quality of the clay, 
coal a.nd other refuse materials put in the dirt piles. These conditions 
seem to be universal in all coal mining districts. 

Ma.ny ways are resorted to to diseharge this corrosive water from the 
mInes. In the oldell tlmes they balled it out with buckets, near the "crop;" 
then pulled It with ·ropes a.nd buokets; then the water box: then pumps of 
various kinds; but to-day we d€'Pend chiefly on steam pumps made of iron. 
This Is all right when the water Is not copperous, but when we find acid 
In t.he water, we are calling for something more durable. 

These conditions have forced many of the coal compa.nles and mine 
bosses to put on thar thinking caps and consult with each other 00 see if 
something could be done to get a cheap pump, and your humble serva.nt 
has thought of a pla.n: i. e., to make' a pump much heavier than a.n.y now 
made of iron, a.nd it would take longer to 'eat it up than the smaller ones, 
and to make the valve seats I.:a:rger, and the pe:rfocations in the seam 
larger, so that the water would rush through more freely, and the dis
charge to be larger also. Then toought of SiOIIlethlng better, namely, to 
make a pump in sections, SO that tbe Pft,1"iB that would wear out could be 
more easily replaced, as all pieces according to that number, and make 
the pump high enough so it could be cut otr. and the top of the working 
barrel and the lower valve seats be made in a plate by themselves, just 
the same as the top valve plate has been made forme'I'ly, and have lugs 
cast on the pump by which to boiIt it all together, of cour·se using two 
gaskets instead of one, and then to cover all parts of the pump insdde with 
a l1ning of bronze compositiO!Il, so that the mine wa,ter would not touch 
the iron if possible; a.nd tben a brass plate five-eighths of an inch, thick 
at the back of tQe stutH.ng box between the cradle and the water end ot 
the pump, for, In bad water, the part that holds the packing always eats 
away. Also there a;re two small air chambers, one over each valve, and a 
orane to raise the top otr a.nd swing it to one side. There i·s, also a. lubri
cator on the piston-rod stumng box. 

I should have said tha,t I do not claim the ma.nufacturers charged too 
much for their pumps, as I understand the bronze costs from 16 to 20 cents 
per pound, so you see a big pump runs into money rapidly. 

http:stutH.ng
http:serva.nt


201 REPOHT OF STATE ESPECTOR OF ;\IJNES. 

M,r. Albert Hixon, of Oarbon, Ind., and myself have tried babbitt metal 
and lead to :repalr the parts which have become eaten away and to fill 
holes which have become eaten into the pump seats and bridges, and it 
was an O. K., and also find that some grades of this resist the acid 
water very well. I find, in talking with M,r. C. W. Crawford, of the 
Brazil Machine Shops, that to make a good bronze composition, lead and 
tin are the only metals available that are invulnerable, but of these tin 
is too expensive. Babbitt metal is too brittie and is also too expensive. 

Therefore, lead, mixed with other material, is the only metal to be had 
at a low price that will answer the purpose. 

The fact that lead chambers'are used in the di6tillation of sulphuric 
acid from iron pyrites is sutlic!ent proof that it will stand the action of 
mine water. • 

Now let me say that Llewellyn Evans,' an experienced man with mine 
pmnps in Clay and Parkie counties', thinks that the coustruction of this 
kind of a pump the best he ever saw. 

Afr. James W. McClelland, Superintendent of the Brazil Block Coal Co., 
and Mr. William Zeller, General Manager of the Zeller & McClelland Co., 
both say it is just the pump we need for acid water. 

Mr. W. W. Risher, Superintendent of the Crawford Coal Co., had a 
No. 10 pump made of this construction, and it Is now on experimental 
trial in their No.4 Mine, at Hoosicrville, Clay County, Indiana, pumping 
water from old works that have been standing for eighteen years, and has 
been running continuously for seventy days at sixty strokes per minute. 

With your permJ'SSion I will have present a phl)t;ograph of this pump. 
The price of this pump will be about half the cost of a bronze eompositlon 
pump, and should it wear out in time, the lining may be removed, and by 
adding more (J·f the composition, it can be run over again. But I have 
-dIgressed from my experience with the new idea pump. 

Now a word or two on the subject of pipes. The water must be 
brought out of the interior of the mine. We must sink pump shafts, supply 
the steam to a pump in the woods or field, as they may happen, or put in 
pipes and have them eaten into holes by the acid water in from three to 
'Six months, or may be a longer time. We could use wooden pipes in· some 
places, and I wtll here say that this acid water appears to preserve the 
wooden pipes. 

But the objection to wooden pipe is that it takes up so much room. 
You can not lay it along,the side of the entry, and you can DIOt hang it to 
the roof (it is SO bunglesome), and when the roof is bad the entries have 
to be driven as narrow as possible in order to get the cross-bars as short 
as possible. JU6t Imagine a mine with four 0'1' five piles of pipe' in it, all 
eaten up. I have tried to turu some of them half over when the bottom 
began to go in holes, and the top side appeared to be good, and where the 
entry is straight, thi:s was all right. But where the water runs along the 
outside of the pipe as well as the inside it is like the candle burning at 
both ends-it does not last lo-ng. When pipe is laying in the mud, with the 
water running over it at the side of the hauling road, I have tried to 
decid,e in my own mind whether the action of the water on the inside or 
the mud and water on the outside would eat the faster. 
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I believe the best way is to place the pipe as high and dryas possible. 
Put in a goodly number of unions, so the pipe can be taken apa.rt without 
cntting it. _ 

We often find a pipe so thin that we can not cut a new thread on It, 
and a part so PQOr we can not put a clamp on it; then we make what we 
call a cork joint. We slip a short three-inch pipe over a two-inch pipe and 
cork both ends tight with ·hemp packing or cloth covered with grease, and 
tightly wrap it with lamp wick or twine. I have seen the outslde of the 
pipe painted, but am unable to say what was the result. 

The only thing I can say Is, to get a pipe made of soft material, such 
as will bend and not eat very rapidly. I have an idea in my mind of 
the material from which such pipe should be made, and will only add that 
steel pipe appears to crystallize and bec,ome brittle, and is not as good as 
iron pipe 1n bad acid water. And I think the day is not far distant when 
we will have a pipe that will answer the pUTPoae. 

'The following is a photograph of the pump described by Mr. Spears 
in the above article: 
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REPORT OF THE STATE NATURAL GAS SUPERVISOR. 

OFFICE OF NATURAL GAB SUPERVISOR, 

"KOKOMO, INn., January 15, 1900. 

Prof. W. S. BlakIUey, State Geologi8t: 
SIR-I submit to you. herewith the eighth annual report of this 

department. It is made in obedience to section 7504 of the Revised 
Statutes of the State of Indiana, and is for the year ending December 
Sf, 1899. In this, my fifth annual report, I have tried to avoid all 
matter that would suggest a rehash of former reports, and have given 
most space to a statement of the present condition of the gas field, a 
subject of great interest at present to every consumer of natural gas. 
Other subjects are noticed only to the extent of their relation to thi8 
subject. 

Acknowledging the cordial support that I have received at your 
hands during the past year, I remain, 
. Yours respectfully, 

J. O. LEAOH, 
State Natural Gas Supet·visor. 
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THE INDIANA NATURAL GAS FIELD. 


The Indiana natural gas field is in the eastern central part of the 
State. In shape it is an irregular obovate, about 100 miles from north 
to south and 70 miles Ir()m ea.st w west. The gas rock,l or "sand," as 
it is sometimes called, is Trenton limestone. This is a universal 
formation in this State, though not a universal gas rock. Develop
ments in the Trenton limestone in numerous places throughout its 
area indicate that it has been the source of gas as well as other bitu
mens in many localities where they are not found now, and that it 
is only under certain conditi()ns, necessary to gas accumulation, that 
this gaseous fuel remainsimprih"Oned in the rock in which it was gen
erated. Where these conditions do not exist, the gas has either escaped 
to the surface or to an overlying formation in which it is now held. 

The conditions necessary for gas storage, referred w above, rest 
largely in the texture and structure of the rock, though not wholly. 
To be suited w gas storage, or tv be a gas rock, a formation must be 
porous; must have small interstices or pores in which the gas can 
accumulate. In addition to the above, a gas rock possesses a structural 
relief sufficiently elevated to permit the gas, with the other suhstances 
present, to arrange themselves in the order of their specific gravity, 
that is, the water, the oil, if any, and the gas on top. The elevation is 
relative and not neaessarily absolute, and acts as a trap in which the 
gas accumulates. Another necessary conditian to gas accumulation is 
a cover fm the gas rock. This must be a formation impervious to gas, 
else the gas would escape, probably w the surface. 

I refer briefly to conditions in this field in the inverse order. The 
Utica shale, a formation impervious w water and gas, overlies the gas 
rock in this State and forms a perfect cover. 

The Cincinnati arch meets the second condition. It is a low, broad 
elevation that crosses the eastern boundary of the State between 
I.awrenceburg and Liberty and extends in a northwestern direction 
across the State. Its. surface is very uneven in places, having numer

1 By Iras rock is meant a rock in which natural gas is stored·, and not necessarily one in 
which it has been generated. • 

(205) 
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ous small ridges or folds, with occasional spurs extending at various 
angles from the main elevation. 

As has been stated, the Trenton limestone is the reserv(}ir for the 
gas in this field. Throughout the gas area this formation is more or 
less porous to a limited depth, which condition is due to its chemical 
composition. The carbonate of lime in the upper beds of the Trenton 
rock has given away, in part, to carbonate of mi1J5nesia. The result is 
a highly crystalline limestone of sufficient porosity to contain a large 
quantity of gas. The gas rock is not equally porous throughout the 
fielq nor of a uniform thickness, and, inasmuch as the productiveness 
of a gas rock depends upon its thickness and porosity, this field is not 
uniformly productive. As would be expected, the nearer th~ edge of 
the field, the less porous the rock becomes, until finally the pomus 
rock becomes non-porous and the productive gas rock becomes a hard, 
barren limestone. In some places the transformatio,n is slow, while in 
others it is sudden; very productive wells and absolute failures being 
drilled upon the same section of land. Specific reference is made to 
this subject as it affects this field in another part of this report. 

It will thus be seen that it is not practical to determine the exact 
location of the boundary line of the gas field or its exact area; but 
wells have been located near enough to this line to draw the resources 
of the zone of uncertain territory. The area of the gas territory has 
been variously estimated from 2,500 to 4,000 square miles. When the 
former figure is given, it refers to productive gas territory. A fairly 
straight line, including the original gas territory, would include, 
approximately, 3,700 square miles. 

CONDITION OF THE GAS FIELD. 

During the early history of the gas field but little attention was 
given to this subject. After the gas area was located but few failures 
,vera recorded. Apparently nature had bestowed this gift with such 
lavish hands that the present generation need give no further atten
tion to the fuei question. 'l'rue, a few geologists said that the stock of 
this new fuel was fixed; that it could not last forever. But few 
believed this statement, and the wasteful manner in which it was used 
and the vandal-like waste permitted in some localities indicated an 
almost universal belief in an inexhaustible supply. As time went on, 
conditions began to change. Salt water invaded the field, and the 
productive wells in some localities, near the edge of the gas area, 
succumbed to its influence. Still, statements from the Natural Gas 
Snperyisor that the history of other gas fields and the condition of 
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this indicated its ultimate exhaustion were branded as false, and made 
in the interest of gas companies, who desired to advance rates. 
State laws enacted to prohibit waste were difficult to enforce, owing 
to the adverse public sentiment. As the development of the field 
progressed, signs of failure in localities where the draught was heaviest 
became more apparent. rfhe salt water became more intrusive, and 
t~e decrease in the rock presslire more marked. Thus, the history of 
the Indiana natural gas field has progressed since the first well was 
drilled, March 14, 1886. 

Thirteen years have wrought a change in the public mind. It has 
been a struggle, but there are few, indeed, at present, who refuse to 
face the true condition of the field. Information regarding the pro
gress of development, the advance of the salt water, capacity of wells, 

. rock pressure, 'etc., is eagerly sought by manufacturers, gas companies 
and private consumers alike. I propose in this report to give such 
information as is most sought by consumers of natural gas; to make 
a true statement of the prcsent condition of the gas field. 'l'his I have 
tried to do in previous reports, and it is most gratifying to me to know 
that the reports of the various committces sent by pipe line cities 
during the past year to investigate the <rondition of the natural gas 
supply have invariably verified the statements in my annual reports. 
'fhere is no excuse for anyone guessing or making exaggerated state
ments regarding the condition of the gas field. The true source of 
information is near at hand, and the facts can be easily ascertained. 

GENERAL VIEW AND DIVISION OF THE E'IELD. 

As I have said, the productiveness of a gas rock depends npon its 
porosity. 'l'he Trenton limestone in this field does not possess a 
uniform porosity, and hence is not nniformly productive. Nor is 
this condition confined to anyone locality. While as a general rule 
the gas rock is most productive away from the influence of the border 
of the gas area, that zone where the gas-holding rock changes to a 
hard, non-porous limestone, yet it is not an unusual thing to find wells 
of both large and small capacity on the same section of land in the 
interior of the field. In a few instances, wells showing neither gas 
nor ,water have been drilled near very productive wells. 

CENTER OF THE FIELD. 

The center of the gas territory, measuring from ex.treme to extreme 
of the cardinal points, is found to be about five miles southeast of 
Anderson, on a north and south line passing through Summitville, 
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'l'his is not, however, the center of production or ''beart'' of the field. 
If by that point is meant that territory toward which the principal 
pipe lines are being extended anil have not entered, and which has not 
been drilled except to supply local domestic consumption, it is near 
the northwest corner of Delaware County, and 24: miles north and 
three east of the geographical center of the gas area. The difference 
in the texture and structure of the gas rock and the unequal draught 
upon the northern and southern sections or the field are the princi~ 
causes of this divergence of centers. 

The condition of the field can be better understood if the entire 
gas area be divided into two sections, with an east and west line 
parallel with the south boundary of Hamilton County aJid touching 
the same. 

SOUTH SECTION. 

This part of the field is triangular in shape; embraces parts of 
Marion, Hancock, Henry, Wayne, Rush, Shelby and Decatur counties, 
and contains approximately 850 square miles. In much of this section 
the gas rock is thin and hard, lacking the degree of porosity found in. 
the northern section. The gas passes slowly from the rock to the 
wells, and, as a consequence, they are small and seldom ·overworked. 
Exceptions to this general statement are found in a few areas in the 
northern part of the section where the rock is quite porous and the 
wells large. In most instances, however, where these conditions exist, 
overwork has invited the salt water, and the wells have been compara
tively shortlived. Pipe lines from this part of the field supply Con
nersville, Shelbyville and Hope. Aside from these cities, the draught 
is largely for local domestic consumption. The rock pressure varies 
from 75 to 275 pounds. The present indications and past history of 
this section of the field tend to confirm the idea that its gas supply, 
though comparatively small, will outlive that in the more productive 
part of the field. 

NORTH SECTION. 

When reference is made to the indiana natural gas field, this section 
is usually in mind; not that it contains all the productive territory in 
the field, but it is from this section that a large majority of the pipe 
line cities are supplied, and in it the gas belt factories are centered. 
It embraces the whole of Madison, Delaware, Blackford and Grant 
counties, nearly all of Hamilton and Tipton counties, and parts of 
Howard, Miami, Wabash, Huntington, Wells, Jay, Randolph, Wayne, 
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Henry and Hancock counties. It contains (by difference) 2,850 square 
miles. Generally speaking, the gas rock in this section is more uni
form in porosity and thickness tl1an that in the southern part of the 
field. 

DEVELOPMENT AND DRAUGHT. 

The history of the discovery of natural gas in Indiana and the 
manner of developIIl€nt of this field is well known, and will receive a 
very brief notice here. The fir~t wells were drilled in the vicinity of 
cities and towns by companies organized to supply gas for domestic 
purposes. It was not long until "farmer companies" were supplying 
the rural districts, and natural gas was a universal domestic fuel 
throughout the field. Nor was its use to cease here. Its value as a 
manufacturing fuel was soon known. 

Factor~es of all classes, especially the large fuel consume'rs, were 
anxious to try the new fuel. At that time there were comparatively 
few factories in this part of the State. rro-day the gas belt is the 
manufacturing center of the State, and if its fuel resources could 
have been kept within its borders, this industry would have been more 
extensive an,d the future of the field more promising. But this could 
not be so. The fuel value of natural gas was too well known and its 
transportation was a comparatively easy task. The initial rock pres
sure was 325 pounds. From 1888 to 1892 pipe lines were constructed 
to Indianapolis, Lebanon, Crawfordsville, Frankfort, Peru, Wabash, 
Huntington, Bluffton, Ft. Wayne, Decatur, Union City, Richmond~ 
Connersville, Shelbyville and Chicago. A little late,r two lines were 
built from the eastern part of the field to Ohio; there, in addition to 
supplying a number of cities and towns, to supplement the rapidly 
diminishing supply of others that had formerly received an adequate 
supply from the field in the we.;tern part of that State. The Chicago 
and Ohio lines were equipped from the beginning with compressors 
to re-enforce the field presSure. Prior to the construction of these pipe 
lines there had been no systematic drilling in the field or effort to 
pre-empt territory. Cities were supplied from wells within their limits 
or the immediate vicinity, and but few factories went beyond their own 
yards for fuel. The pipe lines, radiating in every direction from this 
section of the field, tapped it at the nearest point. 'l'hus, an outer 
zone around this entire section of the field was the first to be systemat
ically and thoroughly developed, and, hence, the first to show signs 
of exhaustion. As wells near the edge of the gas area have become 
exhausted or the rock pressure reduced below that of the pipe lines, 
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this zone of territory supplying these lines has ooen moving toward the 
center of production. Pipe line companies have been compelled to 
plan their field of operation and hol!llarge tracts of land under lease 
to protect their interests. This made it necessary for local gas com
panies and manufadurers to add an additional field expense. The 
leasing of territory has continued until practically the entire produc
tive area is either under lease or its resources are controlled by adjoin
ing land·that is leased. 

On account of the heavy pipe line draught on the border of the gas 
territory, and the necessary extension of the various lines from year to 
year, this section of the field presents three well defined divisions. 
:First, the outer zone referred to above, which is exhausted for pipe 
line purposes. 'l'he wells are either exhausted or the rock pressure is 
below that of the pipe lines. This division varies greatly in width, it 
depending upon the pressure maintained in the various pipe lines as to 
when the wells become valueless as pipe line feeders. If all the terri
tory was alike productive, then the draught upon a given line and the 
distance the gas is piped from the field would, to a large degree, deter
mine the width of the zone in that locality; but as this is not true, 
eyen an approximately correct idea can not be gotten, except by an 
examination of the territory. This division is from 10 to 20 miles 
wide and contains about 1,400 square miles. 

Second, a middle zone, which is the territory supplying pipe lines 
and a large majority of the factories in the gas field. It also varies 
in width and productiveness, and, in most localities, has been syste
matically and thoroughly developed. A few small areas at the head of 
minor pipe lines, supplying cities and factories, are not drilled. Some 
wells have been abandoned, and many on the outer edge of the zone do 
but little service during periods of light draught. The area of this 
division is approximately 1,350 square miles. 

Third, the center of production, or that part of the field not invaded 
by pipe lines. It has for a center a point a little northeast of the 
northwest corner of Delaware County. Fairmount and Matthews are 
located within this area, and it contains about 100 square miles. 

DEVELOPMENT, 1899. 

The past year hag ooen a very active one in the natural gas field. 
More line has been laid in the field and wells drilled by both manufac
turers and gas eompanies than during any year previous. With the 
dec-line of the supply of gas and rock pressure has come the enforced 
tendency to enlarge main supply lines, parallel field lines :'Lud more 
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completely occupy the territory. While an occasional "gusher" lias 
been drilled this year, the records of over 300 wells, old and new, 
located at .various points throughout the field, show a decline in the 
volume of flow. Most of the wells drilled in 1899 show salt water, 
though its influence is being combated more successfully than ever 
before. This is done by drilling more wells, thereby lessening the 
draught on each well, and by the 'use of drips, separators, etc. Pre
vious to 1899 13 compressing or pumping stations were maintained 
to re-enforce the field pressure. During the past year five new stations 
have been built and the capacity of five has been increased. The 
first factory to use a compressing station is the Muncie Glass Company, 
located at Muncie. 

ROCK PRESSURE. 

When speaking of the condition of a natural gas field, reference is 
usually made to the'rock or closed pressure of the wells, it being the 
impression of many people that, accordingly as this is high or low, 
so are the wells large or small. 'This is not true in every instance, and 
as the supply of gas becomes more nearly exhausted this becomes a 
more uncertain index of the capacity of the wells. A decrease in the 
rock pressure of a given area of the gas field indicates a general dimi
nution in the supply of gas in that area, but two wells on the same 
farm may have the same rock pressure and be very unequal in produc
tion. The velocity of the flow of gas at the well mouth is the only 
true index of the capacity of a well. 

T'he original rock pressure of the Indiana natural gas field was 325 
pounds. The heavy consumption of gas by all classes of consumers, 
from the beginning, soon became apparent in the decline of the rock 
pressure in those localities of largest draught. This was in the zone 
occupied by pipe lines and in the vicinity of cities and towns, though 
it was not long before the decline could be noticed in all parts of the 
field. The general decline h:1S been gradual, showing greatest, of 
course, during periods of heavy consumption. For a number of years 
the decline in localities where the draught was somewhat equalized 
was about the same, and the rock pressure remained fairly uniform, 
but as time went on it became less uniform, local influences becoming 
more influential. It should be remembered that as the rock' is not 
uniform in thickness both the lower and upper surfaces are more or 
less undulating. As the salt water advances, it may reach the upper 
surface of the rock at the synclines and hermetically seal the gas in 
elevated portions of the same; and thus, as the field progresses, it is 
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possible for the entire gas territory to be divided and subdivided into 
numerous small gas areas, varying in rock pressure, the draught in one 
locality not affecting others. Also, as the supply of gas becomes less 
it becomes more sensitive to the draught, and the pressure is less 
inclined to equalize. 

It is difficult to ascertain the average rock pressure of the outer zone 
of the field, and, at most, it would give but little information as to the 
condition of this section. Wells in some localities, with a rock pres
sure of 250 pounds, have been abandoned on account of the presence 
of salt water. In time, a small amount of gas accumulates above the 
8alt water horizon in these wells, and they register the sa.me rock pres
sure as when abandoned. Thus abandoned wells in the western one
half of this zone are reported as showing a rock pressure much above 
that of the most productive part of the field. Though the rock pres
sure is high, the volume of gas is trivial. It is plain, I think, that to 
glve the average rock pressure of the territory abandoned for pipe line 
purposes, or to include it with the other sections of the field, would 
give misleading results. To understand the present condition of the 
natural gas industry, the condition ot all the territory in the northern 
section of the gas field, except the zone mentioned above, should be 
studied; for it not only supplies local domestic consumption and fac
tories, and the larger cities in abandoned territory, but pipe line cities 
as welL November, 1897, the average rock pressure of this territory 
was 191 pounds. November, 1898, it was 173 pounds, a decrease in 
one year of 18 pounds. At present, practically the same territory 
shows an average rock pressure of 155 pounds. Of course it is under
stood that the area of this territory becomes less each year, and that 
the above results are not from data taken from the same wells year 
after year, but are the results of numerous tests made in the territory. 
The rock pressure in the undeveloped part of the above territory 
varies from 170 to 210 pounds. 

CONSUMPTION OF NATURAL GAS. 

At this time, when much unsatisfactory service is being reported, 
especially from pipe line cities, there is naturally considerable discus
sion as to the cause, and in connection much is being said about 
economical appliances and methods of using natural gas for fuel pur~ 
poses. Is the consumer in any way responsible for defective service, 
and, if so, how? From the beginning all classes of consumers, with the 
possible exception of those who own their own gas plants, and have 
watched the progress of the field, have been slow to believe that the 
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stock of natural gas was being reduced by every cubic foot consumed; 

that the annual decrease in the rook pressure was rendering it more 

and more difficult each year to get the gas to the consumer, and cor

respondingly slow to investigate the advisability of adopting economi

cal appliances for the consumption of this gaseous fuel. And, with 

this, it should be stated that not a few gas companies have been slow to 

learn the absolute necessity of enlarging and improving their plants 

to meet the ever changing condition of the gas field, and the increased 

consumption of gas. These conditions combined have, in many in

stances, resulted in poor service where it should have been otherwise. 


Most of the cities using gas from this field are prosperous. Their 
history is one of growth. In many instances the population is twice, 
and in some instances three times, what it was twelve years ago. Most 
gas plants were built hurriedly, and for the present only. But few, 
indeed, were wise enough to forecast the future and build for its 
needs. Plants built to supply a city of 5,000 population are now 
expected to serve a city of 10,000 people. With the decrease in the 
rock pressure of the field has come the necessity for larger supply lines, 
regardless of the increased demands. When the gas moves slowly, it 
must move in larger volume. Finally, comes the necessity for com
pressors to re-enforce the field pressure .. It rests with the gas compa.ny 
to supply the gas in sufficient volume and at a uniform pressure, and 
it is the duty of the consumer to use the most economical heating 
appliances for consuming the gas, and keep them clean and in repair. 
By an economical heating appliance I mean one (grate, stove, furnace 
or boiler) so fitted with burners and mixers and with the draft so 
regulated that all the gas supplied will be consumed and all the heat • 
therefrom supplied to the room instead of passing in part out through 
the chimney, as in most cases is true. The aim of the consumer should 
be to secure a complete combustion of the gas, thereby realizing its 
full heating power. Incomplete combustion is not only wasteful but 
is almost sure to result in unsatisfactory service, even if the supply of 
gas is ample with the unfavorable conditions. It is also sure to result 
in the formation of carbonous oxide gas, which is extremely poiso'n
ous. Though the heating appliances are perfect and the supply of gas 
ample in the company's lines, the service will not be good if the 
piping in the house is faulty; that is, if it is too small and not properly 
placed and not kept clean. It ia not practical to make specifications 
that will meet the conditions in all houses alike. The number of 
services and the consumption govern. As a general rule, the line from 
the street to the average house should not be less than one and one
fourth inches in diameter, and no pipe less than one-half inch. When 
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the service is .poor and there is reason to suspect that the piping is at 
fault, the matter can be easily determined by a simple test. Let an 
ordinary water gauge be attached to a service pipe at any point (light, 
mixer, etc.) in the house. If the pipes are large enough and clean, the 
pressure will remain the same whether the fires are burning or not. 
If too small, or partially filled with foreign matter, the pressure will 
materially decrease when the fires are lighted. 

I believe that· many consumers of natural gas would find material 
relief from poor service in scientific plumbing and economic devices 
for consuming the gas. Of course these appliances will not take the 
place of gas nor relieve gas companies from the responsibility of 
supplying it in adequate volume, but they will aid the consumer in 
securing all the heat in the gas supplied, which, when the supply is 
short, is certainly a sufficient incentive. In many instances the gas 
burned in a grate that radiates but little heat would, if consumed 
under proper conditions, make a home .comfortable. 

Natural gas is an ideal domestic fuel, clean, labor-saving, and, 
when properly used, maintains a uniform temperature. Residents of 
the gas belt have enjoyed the luxury of its power since 1887, and many 
of the surrounding cities since 1890. To be compelled to return to 
other fuels will cause much inconvenience and no little expense. 
As much as it may be regretted, such will surely be the result. Would 
it not be well to think about it in advance; to prepare for it? As is 
known, gas belt cities have enjoyed a marvelous growth during the 
past ten years. Hundreds of residences have been built and fitted 
especially for the use of this fuel. A change in fuels will, in many 

• 	 cases, necessitate an entire change in heating appliances, grates, stoves, 
etc., and, in some instances, chimneys will have to be rebuilt to insure 
safety. However, the change will not come unheralded. Some cities 
have seen visions of the future very plainly this year; but the indica
t.ions are that after the pipe line cities have ceased to draw from the 
field and the supply has become too limited for the large consumers, 
that the domestic consumers within the gas belt will enjoy the use of 
this fuel for a number of years. 

THE MANUFACTURING INDUSTRY. 

I will not detract from the merits of natural gas as a domestic fuel 
when I say that it is the most valuable manufactudng fuel known, 
although the cost has been small, indeed, to many. Free gas was 
usually a part of the subsidy given to factories to secure their location 
in the gas field. This was entirely unnecessary, as was any subsidy 
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at all, and was responsible to some extent fol' the wasteful use of this 
fuel for many years. The growth of the manufacturing industry in 
this section of the State, since the discovery of natural gas, has 
exceeded the most sanguine expectations. In 1886, only such factories 
were here as are usually found in agricultural regions such as this was. 
Now, factories of nearly every class, especially the large fuel con
sumers, are located here. In this way a vast amount of capital has 
been invested in the gas belt. In 1886, the property in Madison 
County was valued for taxation at $9,773,805; at present, it is $27,
394,845, an increase in 13 years of $17,621,040. The assessed valua
tion of property in Delaware County has increased from $9,590,185 
to $21,632,900 since 1886. In Grant County it has increased from 
$8,921,445 to $23,000,000; and in Blackford County it is $7,330,860 
at present, while in 1886 it was $2,871,114. And this, with town lots 
listed at something likc their real value, iustead of a fictitious value, 
such as was placed upon them in most instances during the early his
tory of the natural gas field. Of course this large increase of wealth 
in these countiel", and other counties in the gas belt, not mentioned, 
should be credited to their fuel resources, and not a small amount of it 
directly to gas wells, pipe lines, pumping stations, etc. 

As has been stated, most factories in the gas belt are large fuel 
consumers. The fuel resources of this section of the State are respon
sible for their being here. It is nOw a generally accepted fact that the 
supply of this fuel is decreasing and will finally become exhausted; 
and no person is better acquainted with the true condition of the 
field than are the manufacturers. While some factories occupy sub
stantially built buildings, others occupy structures that could be 
abandoned without much loss. In view of these conditions, then, 
is,it not natural that much anxiety should be felt by residents 
of the gas field regarding the future of the manufacturing indus
try? . When the natural gas supply is exhausted, will the factories 
remain where they are, or will they seek other locations? Time 
only can . give a definite answer. I believe that a majority of the 
largest and most substantially built factories will successfully 
adopt other fuels and rema.in. This is the view entertained by 
the leading manufacturers, and, considering everything, it is ra
tional. With the failure of the first wells, and the general deilline 
of the field, has come to most manufacturers a keener appreciation 
of the value of natural gas as a fuel; a disposition to provide for 
the future as far as possible and husband their fuel resources. And, 
while it is true that manufacturers who have outlived a. less pro
ductive field are very apprehensive concerning the future, they are 
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disposed to find another fuel in case it is necessary rather than a new 

location. Manufacturers do not want to change locations. It would 

entail quite an expense, and, in a measure, disturb their business for 

a. time. A majority will make an honest effort to successfully adopt 
other fuels. A few now are using cQal during periods of heavy . 
draught, and as the supply decreases more will be compelled to sup
plement their gas supply with other fuel. The change will come 
gradually. Then, taking into consideration the proximity of the gas 
belt to the markets of the country and the Indiana coal fields, and the 
splendid railroad facilities possessed by this section, both with refer
ence to the coal fields and the markets, it seems that a majority of the 
gas belt manufacturing industries are permanently located. 

THE WASTE OF NA'l'URAL GAS. 

It should not be necessary to refer to this subject at this late day. 
It would seem, with the knowledge that consumers in general have of 
the condition of the field, that the seeming indifference to the extrava
gant use and waste of this valuable fuel that has existed since its 
discovery would be entirely displaced with an economy and care com
mensurate with its value. This is not the condition. While the waste 
of gas is growing less, and it IS being consumed more economically than 
formerly, yet some gas is permitted to waste, and this should not be. 
More interest is being manifested in this subject now than ever before. 
Manufacturers, gas companies and residents of the gas belt have ren
dered me very great assistance during the past year by promptly noti
fying me of any avenue of waste coming to their notice and needing 
my attention. I have thus been able to do work that would otherwise 
have been impossible; for one man can not inspect all the gas property 
in the State often enough to accomplish the end sought. 

A majority of the consumers pf natural gas use it in such a manner 
as to waste much of its heating power. It is seldom, -indeed, that the 
gas is all burned and the heat supplieq where it belongs. Incomplete 
combustion is the rule rather than the exception, and this always 
means waste. This does not apply to the domestic consumer only, but 
to the manufacturer as well. 

And, incomplete combustion is not the only avenue of waste by 
domestic consumers. In a majority of residences ,and business houses 
in the gas belt, more gas is used than is necessary even under present 
conditions. The temperature of most houses is kept above the health 
limit, and not infrequently are the doors and windows opened wheu 
the gas should be turned down. '1'he heating power of natural gas is 
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cumulative, and fires need constant attention if the temperature is' 
to be kept at a health limit. The present system or selling gas, the 
"contract system," is doubtless responsible for much of the indiffer
ence manifested by the average consumer toward methods of consump" 
tion and amount of gas' used, and but little improvement can be 
expected until it is forced by a shortage in the supply. It is claimed 
by many, especially those engaged in selling gas, that the use of meters 
would not only prolong the life of the gas field but would tend to 
improve the service by the introduction of economical appliances and 
methods which would follow th€ introduction of the "meter system!' 
Brief reference has been made to this in a former chapter. 'l'here can 
be no question as to the right method of selling gas. If natural gas is 
property, and can be transferred as other property is, it will harm no 
one to pay for it as he pays for other property. Those who oppose the 
"meter system" contend that the adoption of it wiH benefit the gas 
company only; that it means a higher price for gas. While this may 
be true, it is not necessarily so. I call see no reason why the rates 
could not be adjusted as equitably and as satisfactorily under one 
system as another. A schedule of prices under which I am compelled 
to pay for the gas which I use, and no more, is certainly just. If I 
choose to adopt economical appliances and practice economy, a reduc
tion in my gas bill will follow. If I use it extravagantly, I pay for 
what I use and no more. It does not now seem probable that meters 
,I'ill ever be universally used, though by common consent or necessity 
their use will become more general each year. In the localities where 
the supply is short at times, consumers of gas will adopt meters, that 
they may pay for the gas they use and no more. 

WASTE OF GAS FROM PIPE LINES. 

Natural gas escaping from the many pipe lines, both large and 
small, that thread the gas territory in every direction, attracts the 
attention of the public more than any other avenue of waste. A very 
small leak will often make a noise that will magnify its importance. 
In the past fl, heavy drain upon the supply has come from this source. 
Conditions are much better than formerly, but not what they should 
be yet. I t is possil)le to keep the large pipe lines that are buried a 
reasonable depth underground comparatively tight, but the small 
lines lying on top the ground present a more difficult problem. These 
lines are usually along the public highway, in danger of being broken 
by vehicles, and subject to a varying temperature which makes it 
almost impossible to keep them in perfect repair. 'rhe larger lines are 
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easily repaired 'with airtight clamps, and when once repaired seldom 
need attention. Not so with the small lines. 'l'hey need constant 
attention.' A regular patrol at frequent intervals is necessary. This 
will reduce the waste to a minimum. I am glad to say that at present 
a majority of the gas companies and manufacturers keep men em
ployed for this purpose. These men are usually attentive to their 
work and very properly report to me any leaks they may notice on lines 
in their territory that are without care. I have thus been able to do 
more effective work along this line than in any former year. Previous 
to this year, there was no law prohibiting pipe line waste, and, at my 
suggestion, the last General Assembly (1899) enacted the follOwing 
law, to wit: ' 

An 	act regulating the use, maintenance and operation of natural gas pipe 
lines and machinery, apparatus and equipments used in the transp()rta
tion and distribution of natural gas, providing penalties for its viola
tion, and declaring an emergency. 

[Approyecl February 23, 18~9.1 

Section 1. Be it enacted by the General Assembly of the State of 
Indiana, That it shall be and is hereby made the duty of the Natural Gas 
Supervisor of the State of Indiana, upon tlie discovery of any leak in any 
pipe line for the transportation of natural gas, or in any machinery, ap
paratus, appliance or device used in the regulation or distribution thereof. 
to forthwith notify, in w·riting, the owner or superintendent of said pipe 
line, machinery, apparatus, appliance or device, to have the same repaired 
within two days from the time of receipt of said notice. In case such leak 
has not been repaired within two days from the time of receiving such 
notice, it will be the duty of said Natural Gas Supervisor to make such 
repairs as may, in his judgment, be necesslU'y to stop said leak; and such 
Natural Gas Supervisor shall have a lien upon said pipe 1100 and all wells 
with which the same may be connected, for the cost of making such re
pairs, for the enforcement of which, with all costs of suit, and a reasOn
able attorney's fee, an action may be maintained by him in any court of 
competent jurisdiction. 

In ca,se of any pipe lioo, machinery, apparatus, appliance or device, 
owned by a corporation, partnership, or by a non-resident or absentee from 
the State of Indiana, the notice hereio provided may be served upou any 
person in charge of such pipe line. 

Section 2, An emergency exists for the immediate takiog effect of this 
act, and the same shall therefore be in full force and effect from and after 
its passage. 

Though I have not had occasion to enforce the penalty provided for 
the violation of this act, it has rendered me very effective aid. A large 
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part of the waste from pipe lines comes from negligence on the part of 
the superintendents of gas plants 01' field men, and one notice, as pro
vided by law, has, to date, been sufficient. 

THE OIL INDUSTRY AND NATURAL GAS. 

'1'he Indiana oil field is on the northeastern border of the gas field, 
and embraces parts of Adams, Jay, Blackford, Wells, Grant and Hun
tington counties. This is distinctively oil territory, and, while it.'! 
development has involved the waste (}f a little gas in some localities, 
the amonnt has been insignificant compared with the value of the oil. 
Generally not enough gas is produced to operate the wells, pipe lines 
to the gas field being necessary to supply gas for drilling and pumping· 
purposes. The oil territory is contiguous to the gas field, and it is 
sometimes difficult to define the boundary line between the two. 
Frequently wells drilled,near it produce both gas and oil. The present 
price of oil tempts some oil companies to drill in gas territory; how
ever, since the Supreme Court of the State has decided the law pro
hibiting the waste of gas from oil wells constitutional, most companies 
have shown a disposition to obey its·provisions. Immediately after 
the court gave this decision, March 12, 1898, forty wells in Madison, 
Delaware and Blackford counties, producing both products, were 
closed, and have remained so to date. There has not been a well 
drilled for oil in Madison or Delaware counties for nearly two years, 
In Blackford and Grant counties it is different. Each of these coun
ties, though embracing the most productive gas areas in the field, 
contains quite all amotlnt of distinctively oil territory. Occasionally 
a well produces both products, and where the gas 'can not be separated 
from the oil and used legitimately; it is necessary to close the well. 

I have closed nine wells during the past year to protect the natural 
gas industry, one of which was by injunction. Of course some were 
closed voluntarily and without even a notice. 

NATURAL GAS LAWS AMENDED. 

The General Assembly of 1899 amended the law prohibiting the 
waste of natural gas and oil from wells as follows, to wit: "Section 3. 
Any person violating any of the provisions of this act shall be guilty 
of a misdemeanor, and, upon conviction thereof, shall be fined in any 
sum not less than twenty dollars nor more than two hundred dollars, 
to which may be added imprisonment, in the county jail not less than 
ten days nor more than sixty days; and each day during which such 
violation shall continue shall constitute a separate ofl'ense." Page 82, 
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Acts 1899. This amendment makes the law much more effective and 
its enforcement much Jess difficult than formerly. The greatestob· 
jection to the law, as originally enacted, was that it involved the 
tedious delay of a civil action, which meant much, when millions of 
feet of gas were escaping into the air daily. 

A BRIEF SUMMARY. 

1. During the early history of the field but little attention was 
given to its condition. It was the prevailing idea that the supply of gas 
was inexhaustible. Statements to the contrary were branded as false 
and made in the interest of gas compauies who desired to advance 
rates. Thirteen years have wTought a change in the public mind. 
There are but few, indeed, at present, who> refuse to face the true 
condition of the field. Information regarding the progress of develop
ment, the advance of the salt water, capacity. of wells, rock pressure, 
etc., is eagerly sought by manufacturer.s; gas companies and private 
consumers alike. 

2. Practically all the territory in the field is either under lease 
or is controlled by territory that is leased. More lines have been laid 
and wells drilled during the year 1899 than any year previous. The 
tendency is to enlarge the main supply lines, parallel field lines and 
more completely occupy the territory. Most of the wells drilled 
during the past year show salt water. Five new compressing or pump· 
ing stations have been built since the last report, and the capacity of 
five has been increased, making nineteen stations in the field. A 
number of small st~tions will be built by manufacturers and cities 
in the gas field this year. 

3. The condition of the fi~ld can be best understood if divided into 
two sections, with an east and west line touching the south boundary 
of Hamilton County. The section south of this line contains about 
850 square miles. In much of this section the gas rock is hard :md 
thin and the wells small comuared with those in the north section. 

4. Where reference is made to the Indiana'.natural gall field, the 
north section is usually in mind. It supplies most of the pipe line 
.;ities, and in it the gas belt factories are centered. It contains, 
approximately, 2,850 square miles. On account of the heavy pipe line 
draught on the border of this section, and the extension of the various 
lines from yea!' to year, it presents three well-defined divisions, First. 
an outer zone, in which the wells are either exhausted or the rock 
pressure is below that of the pipe lines. It contains about 1,400 square 
miles. Second, a middle zone, from which a majority of the pipe line 
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cities and gas belt factories get their fuel. It has an area of about 
1,350 square miles. Third, the center of production, or that part of 
the field not invaded by pipe lines. It has for a center a point a little 
northeast of the northwest corner of Delaware County, and contain~ 
about 100 square miles. 

5. While an occasional "gusher" has been reported during the 
past year, the records of over 300 wells, old and new, show a decline 
in the volume of flow. The average rock pressure of all that part of 
the north section, except the outer zone, is 155 pounds. The rock 
pressure in the undeveloped part of this section (100 square miles) 
varies from 170 to 210 pounds. 

6. There has not been a wen drilled fol." oil in Madison or Delaware 
counties for nearly two years. I have closed nine wells during the past 
year that were producing both gas and oil, one of these by injunction. 

7. There is much anxiety on the part of residents of the gas belt 
regarding the future of the manufacturing industry. Though condI
tions, to a certain extent, warrant this, I believe that a majority of the 
factories will successfully adopt other fuels when it becomes necessary. 
Manufacturers are disposed to find another fuel rather than a new 
location. 

S. Regarding the future of the gas field, I will say, as I did in my 
last annual report, that the history of other gas fields, the past history 
of this and all its present conditions justify the statement that the 
supply of gas is failing and will finally be exhausted. 
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INDIANAPOLIS, IND., January 8, 1900. 

Prof. W. S. Blatchley, State Geologi8t: 

SIR-In obedience to Section 5154, R. S. 1881, I have the honor 
to submit herewith the report of this department for the year 1899. 
The total inspection of petroleum oils for illuminating purposes 
amounted to 300,867 barrels. Of this number, 300,447 barrels were 
approved for use as an illuminant, and 420 barrels were rejected for 
illuminating purposes. 

There have been erected during the year 16 new tank stations, 
whel"e bulk oil may be stored. In 102 cities and towns of the State 
are located storage tanks, for handling refined oils. This increase of 
bulk stations largely increases the work and expense of the Depart
ment, and I desire to express my appreciation of the hearty support 
and efficiency of the Deputy Supervisors, who have so' willingly 
co-operated with me in the enforcement of the law. 

There have been no accidents reported to this office, resulting from 
the use of coal oil as an illuminant. The only accidents reported were 
those where people used gasoline instead of oil for burning in t4eir 
lamps. The mistake is often made by dealers selling gasoline for coal 
oil, and in one case during the year with fatal results. 

The legislature of 1899 enacted a law regulating the use of oils for 
illuminating purposes in mines. This law was asked for, on the part 
of the miners of the State, that would compel the use of an oil for 
illuminating mines free from smoke, and for that purpose, the law 
provides for inspection of all oils intended for use in the mines of the 
State. The oil must be a pure animal 0'f vegetable oil, or other oils 
.as free from smoke as a pure vege,table or animal oil, the specific 
gravity of which must not exceed 24 degrees Tagliabue at 60 degrees 
temperature. Every effort has been made to strictly enforce this law. 
The only trouble experienced has been with jobbers in oils from out
side of Indiana, who have repeatedly sold oil to dealers in the State, 
claiming th~t their oil complied with the requirements of the law, 
and therefore needed no inspection. In each case of this kind we 
have been compelled to reject the oil on account of its failure to stand 
the gravity test of under 24 dE-grees Tagliabue. 

(222) 
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You will find herewith a table showing the inspection of miners' 
oil since the taking effect of this act. Also tables showing the inspec
tion of all petroleum oils by stations and by months, and a list of the 
Deputy Supervisors of Oil Inspection. 

Respectfully submitted, 
W. C. ZARING, 

State Superviaor of Oil InlJpection•. 
DEPUTY SUPERVISORS OF OIL INSPECTION. 

Andress, E. H .• : .••............ : ....•....... Lafayette, Ind. 

Bell, T. E ....•..................• ~ ..•...... Hamm!md, Ind. 

Blatchley, F. B.............................Bainbridge, Ind. 

Boltz, J. B .................................Winchester, Ind. 

Bowman, M. J .............................Madison, Ind. 

Cooper, W. V ....... '........................Evansvil1e, Ind. 

Crabbs, 0.' W...............................Muncie, Ind. 

Davenport, J . .B. .................. : ......... Elkhart, Ind.. 

Derr, Walter............ , ...................South Bend, Ind. 

Dorsey, C. B........ , ....................... New Albany, Ind. 

Dorsey, W. C... .......... , ..................Terre Haute, Ind. 

Johnston, J. M ............................. Logansport, Ind. 

Lane, C. B.•............................... Ft. Wayne, Ind. 

Lockwood, C. W............................Peru, Ind. 

1\;Iarkley, G. W ..............................Crawfordsville, Ind. 

Schutt, 1\;1. A ...... : ........... : ........... ..Michigan City, Ind. 

Weems, B. F................................ Vincennes, Ind. 

Zehrung, P. H ..............................CambridgeCity,Ind. 


Table showing the total number of barrels petroleum oil inspected 
at each station for the year 1899: 

Bbl•• 
Anderson ..................................' ..... . 333 

Angola ............................................ . 2,277 

Argos .............................................. . 366, 

Attica ............................................. . 1,797 

Auburn .......... : ..................•...••..•......• 1.012 

Aurora ...................................•......... 2,613 

Batesville .......... ','" ............................ . 1.300' 

Bedford ........................................... . 1.553 

Bloomfield ......... .- ................................ . 1,160 

Bloomington ............................ , .......... . 1,602 

Bluffton ...................................... '," .. . 1,922 

Bourb(JlJl .• : •••.••••••.•..•......•....•.•......•.. '" 1,2(}8 

Brazil .•........... " ............................... . 2.505 

Bremen ......................................' ...... . 496 

Brookville ........................... , ............. . 1.399 

Butler ............................................. . 571 

Cannelton .......................................... . 74 
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Bbl•. 
Chicago, Ill......•...............•................... 180 

Clnelnnati, 0 ....................................... . 3,782 

Cleveland, 0 ................... , .. ~ ................. . 6,247 

Columbia City .....•.•.......•..........•........... 1,166 

Columbus ...........'............................... . 2,644 

Connersville ...........•............................ 2,258 

Corydon .............••..•.......................... 471 

Crawfordsville .........•.......................' .... . 3,567 

Orown Point ............ ~ .......................... . 1,293 

Danville ..................•......................... 1,621 

Danville, Ill .....•. , .••.. '..•.•........•.••........... 213 

Decatur .......•.•.•...............•.•............•.. 1,419 

Delphi ..... : .•.•.................•.................. 1,398 

Elkhart .....•...•.........•.......•................. 3,996 

Elwood ......... '•... '•..•.............•.....•........ 212 

Evansville ......•.......•...........•............... 19,454 

Fort Wayne ....•.....................•............. 8,888, 

Fowler ....•.............. : ...•..................... 1,805 

Frankfort .." ....•..........•.............•.......... 2,291 

l!'ranklln .......................................... .. 1,587 

Garrett ............................•..............•. 676 

Greencastle .......................•................. 1,262 

Greensburg ... : ...................•................. 1,234 

G!'een,field ......................................... . 928 

GOshen ............................................ . 2,240 

Hammond ..... ; .............. ,' .......... : .......... . 3,965 

Hartford City ...........•.••.•.......••.•........•. 202 

Hobart ............................................ . 415 

Huntingburg ............. _......................... . 920 

Huntington ........................................ . 3,115 

Indianapolis ................................ : ...,... . 53,617 

J effens:onville ....•.. ; .............................. . 3,399 

Kendallville ....................................... . 2,077 

Knox ...................................•........... 459 

Ko\{omo .....•......•............... ,............... . 2,674 

Lafayette .............•...•......................... 9,786 

Lagrange .......................................... . 1,248 

Laporte ... '. "...................................... . 2,365 


.Lebanon ..............•...••........................ 2,479 

Libocty ............................... c•.••••••••••. 716 

Ligonier ........................................... . 1,114 

Lima, 0 ............................................ . 5,121 

Logansport ..................•....•................. 6,320 

LoulsviUe, K'Y •..•.••..•••..•••..•.....•.••••..••••. 5,007 

Madi80Il ........................................... . 3,928 

Mansfield, 0 ........................................ . 2,374 

Marion ............................................ . 2,078 

Martinsville ........................................• 1,328 

}!lchigan City ..................................... . 2,237 
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Monticello •......•.•..........................•..... 

Mt. <Ve-rnon ..•.........•.........•.................. 

IHuncie < 


Nappanee .......................................... . 

Ne-w Albany ......•................................. 

New Castle ............•...........•.•.............. 

Newport ........................................... . 

New Pa.ris •..•.•••.••..•..•.•.......•............... 

North Manchester .•.............................•... 

North Vernon •......•....................•.......... 

Paoli .......•......•.. : .....•.........•............• 

Peru .............................................. . 

Pierceton .....•...........................•..•...... 

Plymouth .......................................... . 

Porter ............................................. . 

Portland ........................................... . 

Poseyville ......•...•..............••..•.....•.•.•.. 

Princeton .......................................... . 

Rensselaer .........•..........•••................... 

Richmond ......................................... . 

Roachdale ......... '<' ••••••••••••••••••••••••••••••• 


Rochester ............... , .......................... . 

Rockport ...........•............................... 

Rockville ................................•.......... 

Rushville ...........•............................... 

Salem ............................................. . 

Seymour ........................................... . 

Shelbyville ......................................... . 

South Bend ....................................... . 

Spencer ............................•................ 

St. .Toe ."•.•••..•...••••.•.••••••••..••••.••••••••••• 

Sullivan ........................................... . 

Tell City ...............................•........... 

Terre Haute ..........•............................. 

Toledo, 0 ........................... : ............... . 

Topeka ........... "................................. . 

Union City ........................................ . 

Valparaiso ......................................... . 

Veedersburg ....................................... . 

Vincennes ......................................... . 

Wabash .....•.....•••.•............................ 

Walkerton ......................................... . 

Warsaw ..............•............................. 

Washingt()lJl ...........•....•........................ 

Westfield ....•.•••..•.••........•.••.....•...•.. , .. . 

""hiting ........................................... . 

Winamac ......... , .......•..................•...•.. 


Bbl•• 
190 
334 

1,988 
1,194 
3,842 
1,683 

224 
30 

1,317 
126 
518 

3,017 
487 

1,279 
761 

1,978 
558 

1,692 

157 


3,715 

122 


1,476 

491 


1,893 

1,800 

1,176 

2,365 

2,092 

8,477 


460 
283 

1,653 
610 

11,84<7 
2,866 

170 
2,184 
1,657 
1,253 
6,800 
1,900 
1,202 
1,604 . 
2,878 

655 
7,719 


90 


Total .....•...•.•••.............•.•.•......•... 300,867 
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Table showing the number of barrels of petroleum oil inspected in 
each month of 1899: 

January •................................. : ........ . 35,739 

February ...................•..•... , ....•........... 26,921 

March •............................................. 24,933 

April .............................................. . 18,742 

May ....•...............•........................... 15,634 

June .•.•.........................•...•.•........... 15,417 

July ............................................... . 13,337 

August ............................................ . 18,675 

September .........•................................ 22,825 

October .•.........•........•..••.....•.......•....... 33,225 

Nov.embell· .......................................... . 33,679 

December ........................................... . 41,740 


Total ......................................... 300,867 
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Table showing number of barrels of miners' oil inspected front 
May 1, 1899, to January 1, 1900: 

Ashboro ............... ' .............. . 


Ashville ................... '........... . 


Brazil ....•..••....................•... 


Carbon.......... ~ ..................... . 


Caseyville .......•...................... 


Center Point ........... : ............. . 


Clinton ............................... . 


Del Carbo ............................. . 


Evansville .............. , ...........•.. 


Hoosierville . . .. . ..................... . 


Hymera ..................••........... 


Indianapolis. . . . . . . . . . . . . . . . . . . . .. . ... . 


Jackson Hill .... ' ..................... . 


Knightsville........................... . 


Perth ................................. . 


Shelburn .....•......................... 


Staunton ..•..................... , ..... . 


Terre Haute ........................... . 


Washington .... " .... .... .•.. .. .... .... 


Total barrels inspected.. ... . .... .... 

2 

3 

179 

23 

3 

3 

12 

5 

79 

3 

407 

5 

4 

3 

5 

85 

188 

1,009 

n, 

1 8 

... ~ ...... ~ ~ . 8 

29 208 

1 24 

5 8 

.. ~ . ~ ..... 3 

14 26 

5 10 

.~ .......... 79 

2 2 

3 6 

6 413 

8 8 

3 8 

1 5 

1 4 

.... , .. .... 5 

3 88 

........... 188 

82 J 1,091, 
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LETTER OF TRANSMITTAL 

BLUFFTON, IND., December 15, 1899. 

Mr. W. S. Blawhley, State Geologist, Indianapolis, Ind. : 

DEA.R SIR-I have the honor of sending you herewith a paper on the 
Odonata of Indiana, prepared at your request and according to your 
suggestions. Your wish was that this paper might include keys and de
scriptions of the species of dragonflies found in the State, thus furnish
ing students a means of identifying their specimens. While preparing 
the manusQript the compiler has tried to keep in mind the needs of those 
who may wish to know these beautiful and interesting insects by name. 

Yours, very respectfully, 
E. B. WILLIAMSON. 

(230. 



INTRODUCTION•. 


During the autumn of 1898, Mr. R. J. Weith and the writer pre
pared a list of the dragonflies known to occur in Indiana.. This paper 
recorded 83 species for Indiana, giving for each the locality, date of cap
ture, and collector's name. When this list was sent to Mr. Blatchley he 
re"quested that it be enlarged to" include descriptions of the various spe
cies. Mr. Weith kindly gave me permission to use his. notes and the 
present compilation has been prepared. I have attempted to give short 
deseriptions of the species known to occur within the State, as well as of 
those which are most likely to be found iB the future. The present list 
includes 84 speciea all positively recorded; one species of Enallagtua is 
described as new. But little collecting has been done in the State, and 
the number is certain to exceed a hundred. 

Thanks are due a number of peraons for aid in the preparation of this 
paper. Dr. Calvert and Mr. Hine have given me help in the identifica
tion of material and in other ways. By Dr. Calvert's kindness I am 
privileged to use his key for nymphs as published in his Philadelphia 
Catalogue. Mr. Adams has furnished me a list of Dlinoie species as 
known to him. Mr. R. J. Weith, Elkhart, Mr. C. C. Dean, Bluffton, 
and Mr. Blatchley, have furnished many of the records. 1 have given 
these collectors credit under each species. The bulk of Mr. Weith's 
material was examined and a list of the species prepared by Dr. Calvert. 
Mr. J. B. Parker j instructor in English in' the Ohio State University, 
has kindly prepared the etymology of the scientific names. Dr. Calvert 
also has helped with this work. The etymology of Macromia, as given, 
is according to his advice, the name probably referring to the equally 
long tarsal nails. Throughout the paper the writer, because of' his ina
bility in many cases, has not attempted to point out the application of 
the scientific names. To my late friend and instructor, Professor Kelli· 
cott, lowe all the interest and pleasure I have found in collecting and 
observing these insects. In the compilation of the paper free use has 
been made of the writings of different authors on the Odonata whenever 
it has seemed desirable to do so. 

16- Gaol. (231) 



THE DRAGONFLIES OF INDIANA. 

BY E. B. WII.LIAMSON, BLUFFTON, IND. 

". .. 
To·day I saw the dragonfly 
Come from the wells where he did lie. 

"An inner impulse rent the veil 
Of his old husk: from head to tail 
Came out clear plates of sapphire maiL 

"He dried his wings: like gauze they grew; 
Thro' crofts and pastures wet with dew 
A living flash of light he flew." 

-Tennyson. 

The order Odonata (Gr. odOU8, a tooth, probably referring to the 
toothed mandibles), including the insects commonly called dragonflies, 
snake-feeders, snake-doctors, spindles, devil's darning needles, etc., may 
be briefly characterized as follows: Metamorphosis incomplete, that is, 
the young, from the hatching of the.egg until the adult stage is reached, 
are active, the larval and pupal s~ges are not sharply defined, and at no 
time in its life history does the insect pass into a quiescent state corre
sponding to the pupa of a butterfly, bee, or other of the more highly 
specialized orders. Nymph aquatic. Imagoes mandibulate, that i8, 
mouth parts adapted to biting. Winge four, membranous, netted-veined, 
the hind wings as large or larger than the front wings; all the wings 
usually provided with an opaque colored spot, the pterostigma, near the 
apex. Tarsi three-jointed. Antennae awl-shaped, inconspicuous. 

Dragonflies are easily recognized and can hardly be mistaken for 
insects of any other order.· One or more of the characters given above 
will lIerve to separate them from the Mayflies, th~ stoneflies, and some of 
the neuroptera to which they bear a slight resemblance. 

The order Odonata is naturally divided into two suborders, three families 
and seven subfamilies. 

(233) 
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ODONATA. 


Suborder Zygoptcra. 

Family Agrionidre. 


Su bfamily. Caloptcryginre. 

Su bfamily Agrioninre . 


. Suborder Anisoptcra. 
Family Acschnidre. 


Subfamily Gomphinre. 

S u bfamil y Cord'Ulcgastcrinre. 

Subfamily ACBchninre. 


Family liibcllulidre. 

Subfamily Cordulinre. 

Su bfamily liibcllulinre. 


These groups will be defined in the key to the genera. In the family 
Agrionidre belong our small slender species. The largest species occurring 
in the State belongs to the ACBchnidre, a family which includes some of 
the strongest fliers. The Libcllulidre occurring in the State are mostly 
large species, though two or three are quite small, but the body is 
always robust and not slender and thread-like, as in most of the 
Agrionidre. . 

Life History.-The egg hatches in fresh or brackish water. From this 
time till the final challge to the adult winged stage the insect is known 
as a nymph or larva. It leads an active predaceous existence, feeding 
on all forms of aquatic life which it can overpower. "The nymphs, as 
well as the adults, exhibit the malignant side of life that"lived and 2ported 
about the marshes of the remote Tertiary period."- Kellicott. Some 
of the ACBchnincB are known to be cannibalistic. Stefanelli has observed 
that nymphs of AeBchna cyanea, a European species, at night come out of 
the water and destroy the newly emerged imagoes of the same species. 

Nymphs are known to feed on small fish. A European observer re
ports that 50,000 young fish were placed in a pond in the spring. In Sep
tember only 54 remained, but there were immense quantities of dragon
fly larvae. All Agrionine nymph was seen by the writer clinging to the 
abdomen of a dead catfish, upon the flesh of which it was evidently feed
ing. Within an hour a nymph of ACBchna ooruJtricta killed and partially 
consumed seven toad tadpoles, measuring about 13 mm. in length. 
Nymphs of larger species feed on nymphs of smaller species and all fall 
prey to fish, salamanders and crayfish. 

The nymphs of the BUborder' Zygoptera propel themselves through the 
water by a serpentine lJlotion. Those of the suborder AniBoptera expel 
water from the rectum and thus drive themselves forward. 

The nymph undergoes successive moults, increasing in size and pro
gressing in its development. Finally it crawls from the water upon 
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some object near at hand. After some time the skin splits across the 
top of the head and along the back and the adult or imago emerges, 
leaving the exuvia clinging to its support. 

The imago for some time after its transformation is pale; the wings 
and body gradually expand to their full extent; and finally the bright 
colors of the mature insect appear. These pale, newly emerged indio 
viduals are known as tenerals. The collector can recognize them as they 
fly by their shimmering wings and weak flight. The bodies and wings 
are soft and the colors are pale, obscure yellowish, bluish or brown. 
Individuals of some species, as they grow older, become covered with a 
whitish or bluish powder which may entirely obscure the earlier colors. 
This is eIIpecially true of the males. Such individuals ar~ said to be 
prumose. 

With its advent into an aerial life our dragonfly becomes ·one of the 
most beautiful of insecta. Strong, rapacious and daring, possessed of 
striking individualities, they offer the rarest sport· to the collector who 
frequents their haunts, observing the many idiosyncrasies of these lords of 
insect creation. Here little Perithemis domitia goes quietly and politely 
about his business, flitting from lily. pad to sedge stem, makinghis ob
servations on the beauty of the day and the large number of diptera 
which are abroad. Plathemia lydia comes along, rudely inquiring into 
everyone's affairs, for our Plathemis is either a restless busybody or an 
immaculate dandy who displays himself on some sunny log or rock. 
Then piratical Anax juniu8 rushes up, makes a dash at Plathemis, glances 
at Perithmnis and passes out of sight into the woods along the shore. 
And in the sedges all this time myriads of emerald and sapphire forms 
:light and make love in their different ways. 

The food. of the imagoes consists almost entirely of other insects, 
though some are known to occasionally eat the flesh of dead animals. 
Mr. F. S. Webster has observed Lihellula auripennis feeding on fresh 
crocodile flesh. Of the insects eaten diptera are more preferr~ than any 
other order, though all soft bodied insects seem to fall prey to their 
ravenous appetites. Larger species eat their smaller relatives. Leaf· 
hoppers and other Hemiptera and Lepidoptera are consumed. Me80themis 
aimplicioollis may occal!ionally be seen to pick some· resting moth from a 
weed or grass stem. Mr. J. L. Graf, Pittsburg, saw a dragonfly attack 
and overpower a large Papilio. The writer once took a female of Gordu
lega8ter obliquUB which was holding a large wasp in its mandibles. 

The adult dragonfly has little to fear from other insects. A large 
robber fly has been observed carrying a teneral Sympetrum rubi&und~dum 
which it had doubtless killed. Birds, however, eat large numbers of 
Odonata. The skin of a female pigeon hawk collected in Cape May 
County, New York, now in the Carnegie Museum, bearll this label: 
" Stomach full of dragonflies." The smaller hawks, shrikes, ciIckoos and 
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flycatchers are the birds which most frequently feed upon Odonata, but 
none of these species at any time make them their exclusive article of . 
diet. Fish occasionally dash at female Libellulines when they are 
ovipositing, but the writer has never seen the dragonfly injured by these 
attacks Agrionines, which habitually descend beneath the water to 
oviposit, are no doubt frequently eaten by sunfish. Spiders occasionally 
entrap teneral dragonflies. Dr. Calvert records a young spider, DolO'lnedes 
8eXpunctatus, feeding upon the soft parts of Ischnura verticalis and Neha
lennia poaita. In the webs of a large black and yellow spider, Argiope, 
tbe writer has found the remains of Argia vioiacea, LibeUula pulehella, 
Sympetrum rubicundulum and MesotJwmis simplicicoUis. In the case of 
Argia 'violacea alone, the dragonflies W6re fully matured. Tbe nympbs 
as weH as the adults, from their feeding habits, are freely exposed to the 
entrance of intestinal parasites. Red mites, Acarina, are frequently 
found on the under surface of the thorax or abdomen of imagoes. 

In pairing, the male dragonfly grasps the female by the protborax 
(Agrionidre) or by tbe occiput and rear of the head (AesMnidre and Libel
'tulidre) with bis abdominal appendages. So held, the female curves her 
abdomen forward beneath her thorax till the vulva (vagina) at the 
ventral apex of the eighth abdominal segment is brought into contact 
with the accessory genital organs of the male, wbich are situated on tbe 
ventral surface of the second abdominal segment. Before copulation, 
the male, by curving his abdomen, transfers the sperm from the opening 
of the vas deferens on tbe ventral surface of 9 to the vesicle on tbe 
ventral surface of 2. The females usually proceed to ovipositing imme
diately after copulation. The Agrionidre, the AesMninre, and probably 
tbe Petaluroid Gomphinre and the Cordulega8terinre place their eggs within 
the tissues of aquatic plants. Some of the Agrionines (Lestes, Argia, 
Enallagma) frequently descend beneath the water during oviposition, 
backing down a submerged stem or other support and placing the eggs 
successively at greater deptbs. At sucb times. the male mayor may not 
retain his hold of the prothorax of the female. The ovipositor is formed 
by the prolongation and modification of the vulvar lamina, the apex of 
the sternum of the eighth abdominal segment. In all tbe forms with an 
ovipositor, excepting the Cordulegasterinre, two flaps which lie on either 
side of tbe ovipositor are devel()ped from the sternum of the ninth abdom
inal segment. These are tbe genital valves. In the LibeUulidre and the 
Gomphinre, excepting the Petaluroids, there is no ovipositor and the eggs are 
either dasbed into. the water or are attached by a gummy matter which 
surrounds them to submerged objects Oviposition in plant tissues is known 
as endophytic; when the female dips her abdomen into the water and 
the eggs are left either floating or attached to some object, it is known as 
exophytic oviposition. In endophytic or exophytic oviposition the male 
mayor may not retain his hold of the prothorax or head of the female. 
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Many species may be observed to pair more than once. This is true 
of LibeUtda pulcheUa in which copulation and oviposition follow in imme
diate succefsion for several times. On these occasions each act of copu
lation may take place with a different male. The pOBBibility of range of 
individual variation of the ofhpring of each female is thus greatly in
creased. 

The development of the egg and the hatching of the nymph require 
from six to twenty-one days, depending on the species. 

Geological and Geographical Range. More than 100 I5pecies of fossil 
Odonata have been named. These belong to 27 genera. Thirteen of 
these genera are extinct, while the remaining number are represented 
by species living in the world to-day. All of the seven subfamilies are 
represented by extinct species. The oldest remains are those of the 
Gomphinre, Ae8chninre and J.Ab,Uulinre from the Lower Lias in England 
and Germany. The Oalopte:ryginre, Agrioninre and Cordulegasterinre appear 
first in the Oolite, the lithographic slates, in Germany. The Oordulinre 
occur first in the Eocene in Italy . 

• Dragonflies are found all over the world within the limits of perma-, 
nent human habitation. The northern and southern limits, as far as 
known, are 70° N. and 55° 30' S. 

Ki~by, in the preface to his Synonymic Catalogue, says: "Compara
tively few recent species of the suborder Odonata are known at present 
-about 1,800, or rather more than half as many as those belonging to 
the least numerous classes of Vertebrata, such as Mammalia or Rep
tilia; and very much fewer than those of the larger families of such 
orders of insects as Coleoptera or Lepidoptera." Calvert, in his Phila
delphia Catalogue, places the number of species at 1,922, distributed in 
321 genera. The N eotropical species (Tropical Mexico, Central and 
South America, adjoining islands, the West Indies) number 570; Nearc
tic (America, north of Mexico) 258; Palrearetic (Europe. Asia, north of 
the Himalayas and west of the Indus, Arabia and Africa, north of the 
Tropic of Cancer, and the adjoining islands) 292; Ethiopian (Africa 
and Arabia south of the Tropic of Cancer, and adjacent islands) 217; 
Oriental (Asia, east of the Indus and south of the Himalayas, Ceylon, 
Sumatra, Java, Borneo and the Philippines) 436; Australian (Austra
lia, Tasmania, New Zealand, New Guinea, Celebes and the intervening 
islands) 193; and Polynesian (the islands, of the Pacific from the Aus
tralian Province to the Sandwich Islands, the Marques~ and the Low 
Archipelago) 42. These numbers, as given by Dr. Calvert, represent 
the total number of species recorded fur each zoo·geographical area. A 
large number of species may occur in two or more of these areas. Pan
tala jlaVe8oons, for example, is .found in Asia, Africa, America and is1ands 
of the Pacific. 
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Since Dr. Calvert made the above estimates, no less than 20 genera 
and 150 species have been described as new. The number of dragonflies 
now known to live in the world is about 2,100. The number recorded 
for Great Britain is 45, for France 70, and for all Europe 120. Professor 
Kellicott and his assoeiates have taken 100 species in the State of Ohio. 
Even a larger number will doubtless be found to inhabit Indiana. The 
number of species of butterflies and of dragonflies to be found in the 
State is very nearly the same. That this number is decreasing for ,the 
Odonata, however, there oan be little reasonable doubt. .The draining 
of marshes and lakel, especially in the northern part of the State, and 
the pollution of many of the streams by sewage and the waste from oil 
wells and manufactories, will reduce the habitable areas, and thus tend 
to condense the species at more favorable locations. Perhaps this may 
explain the sudden appearance at some suitable locality of one or more 
species never before observed there. Under such conditions many species 
are certain to disappear. One man's lifetime is not sufficient to observe 
any appreciable decrease perhaps, but if collections are made and reliable 
notes kept, these will some day prove of great value and interest in sho';'. 
ing to what extent man's occupation of the country has affected the nat
ural conditions origina.llyexisting there. That small streams are disap. 
pearing, that marshes are becoming smaller and lakes shallower, that in 
the Upper Wabash the fish are dying and the Unionidre have almost 
disappeared - these are well known facts, whatever may be the cause or 
causes, and surely the Odonatological fauna, depending so intimately 
upon the streams, marshes and lakes, must be most deleteriously affected. 

Writings on Dragonflies.-Hagen's Synopsis of the Ncu'1'optera of North 
America, Smithsonian Institution, 1861, contains descriptions of most of 
the species found in Indiana. This work can occasionally be purchased 
from second-hand book dealers, both at home and abroad. Oalvert's Cata· 
logue of the Odonata of the Vicinity of Philadelphia, with an Introducf:Wn to 
the Study of this Group of In8ects, * contains a very full account of the anat· 
omy, life histories and relationships.of the Odonata, a bibliography, and 
descriptions, with keys to genera of imagoes and nymphs of the species 
known and presumed to occur within a radius of 20 miles from Philadel· 
phia. Banks' Synopsis, Catalogue and Bibliography of the Ncuropteroid In
sects of TWlperate North America,t gives keys to the genera, a list of the 
species and a bibliography to the literature of the subject. Kellicott's 
Odonata of Ohiot.contains keys to the genera and species taken in Ohio, 
and full descriptions of the species. Most of the monographic work on 
the Odonata has been dorie by Baron de Selys-Longchamps, whose writ
ings have been published in French. Bibliographies of his writings and 

~ Transactions American Ent. 000•• 1893. 

t Transaotions American Ent. Soo.,189'2. 

t Special papers of the Ohio Academy of8ciences. No. 2.1899. 


http:relationships.of


DUAGOXFLIES OF IXDIA.KA. 239 

of those of other authors will he found in the works by Oalvert and Banks 
mentioned above. Notes and descriptions ·appear from time to time in 
the entomological magazines of the country, especially the Canadian En
tomologist, London, Ontario, Canada; the Entomological News, Philadel
pbia; and Psyche, Oambridge. Only three papers have been printed 
that deal directly with Indiana dragonflies. Thomas Say, in 1839, Acad. 
Nat. ScL, Phila., Vol. VIII,pp. 9;-46, published a paper entitled Descrip
tions of New North American Neuropteroug Insects, and Observations on Some 
Already DescrWed. Seventeen species are recorded for Indiana. Professor 
Kellicott, in the Proc. Ind. Acad. Sci., 1895, under the title The Odonata, 
lists 14 species, represented in two collections sent him by Professor Eigen
mann. The specimens were collected at Turkey Lake, Kosciusko County, 
during July and August, 1895. In the Annual Report, Department 
Geology and Natural Resources, Indiana, W. S. Blatchley, 1897, the 
writer printed a flhort list of 25 species collected at Shriner and Round 
lakes, Whitley County, on September 2-4, 1897. 

COLLECTING AND PRESERVING.'" 

Nymphs. - Profeesor Needham, in the Canadian Entomologist for April, 
1897, pp. 94-96, gives directions for collecting nymphs, which we may 
quote in part; "The nymphs, which are all aquatic, have an interesting 
distribution in depth. Those of the Agrionidre and of most Aeschnimc 
cling to Hoating or submerged vegetation. These, at least, every aquatic 
collector has seen. Those of the LWeUulmre sprawl upon the bottom amid 
fallen trash. Those of Gomphinre burrow shallowly along beneath the 
film of sediment that lies on the bottom, with the end of the abdomen 
turned up for respiration. 

" It is very easy to collect them, especially in the spring. A garden 
rake with which to draw ashore the stuff to which they cling, and a pail 
of water in which to carry them home, is all the apparatus desirable at 
that season. Later, when a new growth of weeds is rooted fast to the 
bottom, the rake will have to be exchanged for a water-net. Withdrawn 
from the water, the nymphs render themselves evident by their active 
efforts to get back, and need only to be picked up. The places apt to 
yield the best collecting are small permanent pools, shallow inlets in the 
shores of lakes, and the places where the trash falls in the eddies of 
streams. 

"They are quite as easily reared. I have found common wooden kits 
and pails half-fiUed with water, with screen or netting covers, entirely 
satisfactory. A number of nymphs, if near one size, may safely be kept 

"See Bull. of the U. S. Nat. Mus., N 0.39, Part 0, .. Directions fot collecting and rearing 
dragonflies, stoneflies and Mayflies," by James G. Needham, Ph. D. 
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together (excepting only a few notoriously cannibalistic Aesohninre, e. g., 
Anax juni'UlJ), and, if not grown, may be fed upon such small insects as 
a net will gather in any pond. (Small insects, which may be swept from 
grass and herbage with the beating net, will also serve them as food.) 
A good square meal once a week will keep them thriving. The water 
should be reasonably clean. Three things should be carefully observed: 
(1) there must be a surface up which .,they can climb to transform; if 
the sides of the kit are too smooth put in some sticks; (2) there must be 
room enough ~tween the netting cover and the water for complete 
expansion of their wings j (3) they must remain out of doors where the 
sunshine will reach them. The last point especially is essential to sue
ceBS. But there is an easier way to do it, and one which, when a species 
is very common, will prove entirely satisfactory. If, when a species is 
becoming common, one will go to the edge of the water it frequents, at 
the time of its emergence, one may find nymp.hs crawlint; from the water, 
others transforming, imagoes drying their wings, and others ready to fly, 
and may thus obtain ill a few minutes the material neceS!!ary for deter
mining nymph and imago. The unfortunate thing about it is that many 
of the larger species transform very early in the morning, and to take 
such advantage of them one must be on the ground between daybreak 
and sunrise. . 

" Eggs also are easily obtained. If the ovipositing female be captured, 
beld by the fore wings, leaving the bind wings free, and 'dipped' by 
band to the surface of clean water in a vial or a tumbler, an abundance 
of eggs will usually be liberated. Eggs of those species which pOSseBS an 
ovipositor and wbich place them within the tissues of plants, may be 
obtained by collecting the stems in which they have been inserted. Eggs 
and nymphs should be dropped in boiling water for a minute and tben 
preserved in alcohol." 

Imagoes.-During a favorable year in Indiana dragonflies may be 
found flying as early as the first of April, . and as late as the first of 
November. The species are most numerous during tbe month of June. 
While certain species fly almost the entire season, others are to be found 
during only a short period. Isehnura 'lJerticalis and Nehalennia posita, 
two of the smallest species occurring in the State, and .A.nax juni'UlJ, one 
of the largest, have the greatest seasonal range, appearing first, and 
being among the last to disappear. While most of the Agrifmidre are 
easily captured, many species of the Aesohnidre and Itibellulidm will be 
found to tax the skill and patience of the collector to tbe bighest degree. 

During the collecting season 4ragonflies may be found everywhere. 
Certain species will be found only in a certain environment, while others 
appear at home almost anywhere. Hetmrina americana, for example, 
never ranges far from ~he water's edge, preferring the swift ripples of 
some stream, and being found but rarely about ponds or lakes. Libillula 
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pukh.ella, on the other hand, flies over every lake and puddle, explores 
every stream, from some twig or weed stem watches the traffic along a 
hot country road, and catches diptera in the open woodland. Small 
lakes with shores margined by rushes and sedges will prove the richest in 
the number ofspooies, but the streams, fields and woods will yield others 
which l'1eldom, if ever, visit the lakes. About Shriner and Round lakes, 
in Whitley County, 46 species have been observed. This is as large a 
Dumber as has been recorded for Great Britain. 

Males and females of the same species may differ greatly in their habits. 
The females of many of the Libellulinm and Gomphinre, especially, may 
conceal themselves among the rank herbage bordering some stream or 
lake, going only to the water to oviposit, while the actin males of the 
same species constantly patrol the shore on the lookout for the females 
and for their insect prey. Immature males also of such species may fre
quent sheltered retreats. High winds drive species from their accustomed 
resorts, when they may seek shelter in deep woods, houses, etc. During 
the spring of 1899 Mr. J. L. Graf took four species which entered his 
home in Pittsburg-Gomphresehna furcillata, Epi(J3IJchna heros, Taehoptergz 
thoreyi and Macromia illinoien8~. Calopteryx maculata and Aeschna con
stricta have been found in houses by the writer. Epi(J3IJehna heros is the 
only species, however, which seems to habitually seek protection from 
the weather in this way. Rarely great numbers of a species may appear. 
Libelltda quadrimaculata frequently migrates in great flocks which darken 
the sky. Other species have also been observed in migratory swarms. 

In the collecting and preserving of specimens the same general rules 
that apply to butterflies will hold here. It is impossibl~ to repeat the 
carefully written and illustrated artioles of several authors on this sub
ject, and the student is referred to the following works: (1) DirlJctions 
for Collecting and Preserving Insects, by C. V. Riley. Part F, Bull. U. S. 
Nat. Mus., No. 39, 1892; (2) Taxidermy and Zoological Collecting, by 
William T. Hornaday; Chas. Scribner's Sons, N. Y., contains a chapter 
by W. J. Holland on Collecting and Preserving Insects; (3) The Butterfly 
Book, by W. J. Holland, Doubleday & McUlure Co., N. Y. This con
tains an illustrated chapter on collecting and preserving butterflies. In 
addition to the directions to be found in thfil above and other works, a 
few hints applicable especially to dragonflies may be given. 

In the field, specimens may be carried in an ordinary cyanide bottle 
for two or three hours with safety. If they are left too long in the pres
ence of the fumes of potassiu'm cyanide, however~ the oolors are irrevo
cably ruined. During a day's trip the contents of the bottle may be 
placed from time to time between sheets of glazed cotton or in paper 
envelopes, in a cigar box. In this way a large number of specimens can 
be carried safely and conveniently. 
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When specimens are papere. or placed in envelopes these should be of 
soft paper, and the specimens, after being dried, should be packed loosely 
to avoid crushing and breaking. If the envelopes are of stiff, heavy 
paper, there is danger of the eyes and other parts. being pressed out of 
shape. Pinned specimens should have a bristle, pin or wire passed from the 
ventral surface of the thorax, between the pro- and meso thorax, or from 
the nasus, through the abdomen to its tip. The bristle should not pass 
beyond the abdomen, nor should it press the abdominal appendages from 
their natural position. The supporting wire or bristle prevents· the 
otherwise almost certain breakage of pinned specimens. When expand
ing Agrionidre, in order to have a nicely proportioned specimen, the front 
wings and hind wings should be so placed that a line between them is at 
right angles to the body. In species of other families which have the 
base of the hind wings dilated, as in Tramea and PanWb:t for example, . 
the hind wing should be drawn forward till the entire wing lies fiat, and 
the front wings should then be placed jUllt in advance of the hind wings. 
The abdomen should be straight, and the thorax and abdomen should lie 
in the same line, with the abdomen neither drooping nor upcurved. 

The colors of dragonflies are likely to fade, and this is especially true 
of the bright blues and greens. The reds and yellows are .most beauti
fully preserved in some species. Metallic coloration, as in the genus 
Galopteryx, is permanent. In larger species the colors may sometimes be 
retained with some degree of success by removing the thoracic and 
abdominal contents through a ventral longitudinal slit cut for the pur
pose, and by then replacing the parts removed with a small roll of paper· 
in the abdomen and a small piece of cotton in the thorax. In perform
ing this operation care must be exerci~ed not to scrape or injure the body 
wall. Keeping specimens alive until the intestinal contents have been 
discharged ha.s also been recommended. Specimens dropped into 95 per 
cent., alcohol as soon as they have been killed in the cyanide bottle; 
retain all their colors perfectly if not exposed to continuous light. 
Papered specimens, if the envelopes be of a loose porous paper like news
papers, may be dried very r~pidly by placing them in th9 direct rays of 
the sun, if possible where there is a good draught of air. Smaller species, 
like the EJnallagmas, may be almost perfectly preserved in this way. 
Under any circumstances, when the specimen is pinned or papered, 
rapid drying is most essential for the preservation of the colors. Pinned 
specimens should of co~rse never be exposeq. to the direct rays of the sun. 

Entomological supplies, pins, cork, insect cases, etc., may be pur
chased from a number of reputable dealers: M. Abbott Frazar, 93 
Sudbury Street, Boston; Fred. Kaempfer, 88 State Street, Chicago; 
Queen & Co., 1010 Chestnut Street, Philadelphia; A. Smith & Sons, 
269 Pearl Street, New York. The black, tempered steel pins mafie by 
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Kirby, Beard & CO., London, and for sale in this country by Dicker

hoff, RafHoer & Co., Broadway, New York, are the best. Numbers 3 

and 5 will be found the .most convenient. In the study of specimens a 

small lens will be required. The No. 7 Doublet, made by Bausch & 


. Lomb Optical Co., Roohester, N. Y., will answer for most purposes 

where a microscope is not required. 
. In the keys and descriptions which follow, the abdominal segments are 
represented by the Arabic numerals 1-10; the descriptions a.pply, unless 
otherwise stated, to maturely colored specimens; unless otherwise men
tioned, the wings are hyaline; measurements are in millimeters; they 
are for average sized individuals, and may vary IlS much as one-sixth for 
particular specimens; 25 millimeters equal very nearly one inch; the 
length of abdomen includes the abdominal appendages; abo and h. w. 
mean abdomen and hind wing respectively. 

Great variations, especially in neuration, occur in some individuals, hence 
several specimens of a species are desirable; in identifying a species it is 
desirable, often neceFsary, to have both male and female specimens. 
The males are readily distinguished from the females by the stronger, 
more characteristically shaped abdominal appendages, and by the pres
ence of the accessory genital organs of the ventral surface· of 2. In 
those species which oviposit endophytically, the ovipositor is usually large 
aud conspicuous. Many· other differences exist in certain subfamilies 
and genera. Socalled dimorphic females exist in some genera of Libel
lulinCB and AgrioninCB. These are females which have the coloring or the 
neuration of the wings very different from the males or the ordinary fe
males. 

The fonowing localities, mentioned throughout the paper, are found in 
the counties indicated: 

Bluffton, Wells County. 
Boot Lake, Elkhart County. 
Chapman Lake, Kosciusko County. 
Christina Creek, Elkhart County; tributary to the St. Joe River. 
Eagle Lake, Kosciusko County. . 
Elkhart, Elkhart County. 
Elkhart River, Elkhart County; tributary to the St. Joe River. 
Frantz Fishpond, Wells County. 
Goose Lake, Kosciusko County. 
Indiana Lake, Elkhart County. 
Round I ...ake, Whitley County. 
Shriner Lake, Whitley County. 
Simonton Lake, Elkhart County. 
Turkey Lake, Kosciusko County. 
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Throughout the paper species have been designated by their scientific 
names. Any attemp~ to coin or establish common names for even the 
large and conspicuous forms will be more confusing than to simply use 
the specific names of the species. Pklfhemi8 lydia is sometimes spoken of 
as the" "White-bodied snakefeeder." It will be as easy and more exact 
to refer to it as "lydia." 

The belief in the harmfulness of " snakefeeders" is almost universal
their bite is poisonous, their sting fatal, they cause deafness by flying in 
people's faces, they sew up the ears of truants, and their best friends and 
most congenial associates .are snakes-copperheads and rattlers preferred. 
As a matter of fact, they can inflict no injury on mankind, do not act as 
nurses or physicians to crawling creatures, and are not only harmless 
but, because of their destruction of mosquitoes, deer:flies and other dip. 
terous nuisances, are really beneficial. Many questions will be asked the 
collector of these ins~cts by people whom he will meet in his search for 
specimens; and often his answers will lead his questioners to unjust con
clusions concerning his mental capacity. The writer has been compelled 
to listen to the following: "Are you getting snakefeeders for fish-bait?"
"to eat? "-" to use their wings to make picture frames or ornaments?" 
-" or is there a bounty on them?" 

SYSTEMATIC CHARACTERS OF NYMPHS. 

This key is copied without change by permission of Dr. Calvert from 
his Philadelphia catalogue. 

1. 1'hree caudal tracheal·gills (Zygoptera). 

Legion Caloptel'yx-Basal joint of antemire thick, more than twice as long 
as the other six together. Median lobe of labium bifid. 

Front edge of median lobe of labium bifid to form a lozenge-shaped 
interval between which extends basally beyond the level of the 
attachment of the lateral lobes. Rear of head with a tooth each 
side. Median caudal gill flat, shorter than the other two. 

CALOPXERYX. 

Front margin of median lobe of labinm bifid only as far basally as 
the level of the attachment of the lateral lobes. Abdominal seg
ments with a lateral membrane whose margins are denticulated. 
Median caudal gill a little swollen at apex. BETlERINA. 

Subfamily Agr!:oninw.-Basal joint of· antennre hardly longer than thick, 
much shorter than the second or the third. 

Lateral lobes of labium (excluding the terminalpalp) deeply bi. 
lobed, median lobe barely bifid. Legion Lestes. 
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Lateral lobes of labium (excluding the terminal palp) not deeply bi
lobed, mt'dian lobe entire. Legian Agrion. 

The veins on the wing.covers will assist in determining between 
these'two legions as in the imagoes. 

II. No caudal tracheal-gills (Anisoptera). 

Suhfamilll Gomphinm.-Antenn(!' 4· jointed, fourth joint rudimentary; 
first and second tarsi 2-jointed; labillm fiat, not covering the 
labrum or frons when closed. 

First legs less distant from each other at base than are the second 
legs. Abdomen much less than twice as long as broad, very fiat, 
almolit circular when viewed from above. Third joint of antenna! 
large, Bat, circular. HAGENIUS. 

First legs as distant from each other at base as are the second legs. 
Abdomen at least twiee as long as broad. 

Middle third of front margin of median lobe of labium pro
duced in a very short rounded lobe, with pavement teeth an.' 
a comb of fiat scales. OPHIOGOMPHUS. 

Middle third of the same straight or nearly so. GOMPBUS. 

Subfamily OordulegasterVnw.-Antennre 7-jointed; all tarsi 3-jointed; 
labium spoon-shaped, covering labrum and frolls when closed, teeth 
on the opposed margin of the lateral lobes long, interlocking when 
closed 80 as to form a distinctly zigzag line of IInion. Abdomen two 
or three times as long as broad. 

Characters of the subfamily. CoRDULEGASTER. 

SubfamilllAesehninm.-Antennre 6-7-jointedj tarsi 3-jointed; labium fiat, 
not covering labrum of frons when closed. 

Antennre 6-jointed. 

Head broader than long; a lateral spine on 4-9, middle and in
ferior appendages of equal length. EpJ1ESCBNA. 

Antennre 7-]ointed; hearl broader than long. 
Hind dorsai margin of 9 concave. 

A lateral spine on 4-9, middle appendage sharply pointed. 
FONSCOLOMBIA. (BOYERIA.) 

A lateral IIpine on 5-9, middle appendage bifid at tip. 
GOMPH.iESOBNA. 

Hind dorsal margin of 9 straight. 
Eyes more prominent at the fore corner; labium at rest ex

tending backward to the second legs; a lateral spine 
on 4, 5 or 6-9. Male projection conical. Female valves 
reaching apex of 9. A,ESOBNA.. 

Eyes more prominent in the middle; labinm at rest extend
ing backwards beyond second legs; a lateral spine on 7-9; 
middle appendage notched at tip. laterall half as long. 
Male projection cut at tip. Female valves shorter than 9. 

ANA-X. 



246 REPORT OF STATE GEOLOGIST. 

Family Libellulidre.-Antennre 7-jointed; tarsi 3-jointed; labium spoon-shaped, 
covering labrum and frons when closed. Some Libelluline nymphs closely 
resemble those of the Cordulegasterinre (q. v.), but may be distinguished by 
the teeth on the opposed margin of the I ateral labial lobes being so short 
as to form an almost straight line of union when closed. Characters for 
separating Cordulinfl from Libelluline nymphs are as yet unknown, as the 
latter subfamily has not been monographed. 

Subfamily Cord'ulinre: 
An erect pyramidal horn on the front of the head. 

No dorsal hook on 10; lateral spine on 9 reaching as far as level 
of tips of appendages. DIDYMOP8. 

At least a small dorsal hook on 10; lateral spines on 9 much 
shorter than in Didymops. )[ACROMIA. 

No erect pyramidal horn on the front of the head. 
A tubercle on either side of the to'p of the bead; 10 very short, a 

dorsal hook on 3-9, a sharp lateral spine on 8-9, those of !i ex
ceeding the appendages. EPICORDULIA. ' 

No such tnbercles. 
Lateral spines of 8 very short, of 9 long, sharp, divergent, much 

longer than the appendages. 
TETRAOONEURIA (group of cynollura). 

Lateral spines of 8-9 fiat, sharp, incurved; of 9 not longer than 
the appeudages. SoMATOCHLORA (group of Libera). 

Subfamily L'ibellulinre : 

Middle (dorsal) terminal appendage a little longer than the inferiors 
(ventrals), all spinous. Teeth on opposed margin of lateral labial 
lobes fl~t,not interlocking, 8 and 9 with a long, sharp; incnrved 
lateral spine. PANTALA. 

Middle (doroal) terminal appendages shorter than the inferiors, 
laterals without spines. Teeth on opposed margiu of labial lobes 
much shorter than in Pantaia, interlocking in a nearly 8trai~ht 
line j otherwise as in Pantala. TRAMEA. 

In the Canadian Entomologist, July, 1897, pp. 167-168, Professor 
Needham gives a table for the genera of Gomphine nymphs. 
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KEY TO 	THE GENERA OF DRAGONFLIES (imagoes) KNOWN 
OR PRESUMED TO OCCUR IN INDIANA. 

Wing,; similar in size and shape, folded ill repose (in Les/es usually held half
opened) i eyes far apart; males with two superior and two inferior abdominal 
appendages. Nymphs with three caudal tracheal-gills. 

Suborder Zygoptera, p. 247 
Wings dissimilar, hind wings usually wider, horizontally expanded in repose i 

eyes touching or not so widely separated aB in the Zygoptera j males with two 
superior and one inferior abdominal appendage. Nymphs without caudal 
tracheal-gills. Suborder An'i,~optera, p. 247 

Zygoptera. 	 Family Agrionidce. 

More than two antecubitals. Subfamily Caloplerygince. 1. 
Two antecubitals. Subfamily Agrion-ince. 2. 

1. 	 Basilar space free; males without pterostigma, females with or 
without. Calopte'ryx, p. 251 

Basilar 	space cross-veined; males with the base of the wings 
bright colored. Heta:Tina, p. 253 

2. Median and Bubnodal sectors arising from the principal sector 
mnch nearer the arculus than the nodus. Legles, p. 255 

Median and Bubnodal sectors arising near the nodus. 3. 
3. 	 Bristles of the tibire twice as long as the spaces between them. 

A1'gia, p. 260 
Bristles of 	the tibhe shorter, never twice as long as the spaces 

between them, 4. 
4. No apical spine on the sternum of 8 in the female. Pterostigma 

similar on front and hind wings in both sexes, 5. 
An apical spine on the sternum of 8 in the female. 6. 

5. 	 No postocular spots or narrow occipital line; size larger, length 
of abdomen about 28. Erythromma, p, 264 

Postocular spots or narrow occipital line pres.ent; size smaller, 
abdomen about 20 (16-2~). Nehalennia, p. 265 

6. No postocular spots i colors red and dull black; pterostigma 
similar on front and hind wings. Amphiagrion, p. 267 

Postocula.r spots present, 7. 
7. 	 ·Pterostigma of front and hind wings similar; nodal sector 

arising near fifth postcubital on front wings, and near the 
fourth on hind wings. Enallag'l1Ul, p. 267 

Pterostigma of front and hind wings dissimilar in coloration in 
the male; nodal sector arising near fourth postcubital on 
front wings and near the third on hind wings. 8. 

8. Pterostigma of front wings of male normal in position, darker 
than of hind wings. Ischnura, p. 277 

Pterostigma of front wings of male removed from the costa, 
lighter than of hind wings. Anomalag'rion, p. 280 

A nisoptera. 

Antecubitals of the first and second seriea not corresponding (excepting 
the first one and one other); triangles of front and hind wings generally 
of similar shape. Family Aeschnidw, p. 248 

17--Geol. 
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Antecubitals of the first and second series mostly corresponding; tria,ngle 
of front wings with its long axis at right angles to the wing, of hind 
wings with its long axis coinciding with that of the wing. 

Family Libellulidre, p. 249 
Family Aellchnidre. 

Eyes separated or meeting at a single point dorsally; females without 
genital valves (excepting in the Petaluroid Gomphinre). 1. 

Eyes meeting dorsally for some distance; females with genital valves. 
Subfamily Aeschninre. 7. 

1. 	 Eyes separated by at least the width of the pterostigma, usually 
more. Subfamily Gomphinre. 2. 

Eyes meeting at a single point dorsally, or jnst separated. Sub
family Oordulegasterin(1l, represented by a single genus in In· 
diana. Oordulegaster, p. 299 

2. 	 Median lobe of labium bifid j pterostigma narrow, not less than 
8 long. Tachopteryx, p. 281 

Median lobe of labium entire; pterostigma not 60 long. 3. 

3. 	 Triangles usually with cross-veins. 4. 
Triangles and supratriangular spaces free. 5. 

4. 	 Legs long, apex of last femora reaching to the base of 3. 
Hagenius, p. 282 

Legs short, apex of last femora reaching only to base of 1. 
ProgomphUl!, p. 283 

5. 	 Inferior appendage of male bifid, the two branches divergent; 
dark markings of the thorax distinct, often confluent. 6. 

Inferior appendage of male bifid; the branches contiguous; 
thorax bright green with f .. int darker markings. 

OphiogomphuB, p. 298 
6. 	 Last femora 101(g, the apex reaching the base of 3, with numer

ous small spines, and among them several conspicuously 
larger ones. Dromogomphu8, p. 296 

Last femora shorter, with numerous short spines only. 
Gomphus, p. 283 

7. 	 Upper and lower sectors of the arcuJus arising about equally 
distant from the median and submedian veins respectively; 
thorax not uniform green. S. 

Upper sector of arculus arising much nearer the median vein 
than does the lower sector to the submedian; thorax uniform 
green. Anax, p. 305 

8. 	 Subnodal sector not furcate. 9. 

Sub nodal sector furcate. 11. 


9. 	 Triangle more than once crossed. 10. 
Triangle once crossed, basilar and supratriangular spaces free. 

GomphlE8chna, p. 301 

10. 	 Wings broad, basilar and supratriangular spaces cross-veined. 
Boyeria, p. 300 

Wings narrow, basilar space free, 	5upratriangular cross-veined. 
BasilE8chn~, p. 301 
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11. 	 Supplementary sector between subnodal and median sectors 
separated from the subnodal by one or two cells; hind wing 
55 or more in length. EpilEschna, p. 302 

SuppJementasy sector between subnodal and median sectors 
separated from the subnodal by three to ~even cells; hind 
wing 50 or less in length. .2E'chna, p. 303 

Famdy Libellulidre. 

Eyes tubercled behind; males with auricles on 2, and anal margin of 
hind wings excavated. Subfamily COl'dulinre. 1. 

Eyei not tubercled; males wilhout aurieles on 2, and anal margin of 
h.ind wings not excavated. Subfamily Lib~UutinlE. 6. 

1. 	 Supratriangular space crossed, sectors of the arculu8 more or 
less united at their origin. . 2. 

Supr.atriangular 	space free, sectors of the arculus separate at 
their origin. 3. 

2. 	 Eyes touching at hardly more than a point; triangles free; occi
put larger than vertex; hind wing less than 40 in length. 

Didymop8, p. 307 
Eyes touching for a short distance; occiput much smaller than 

vertex; hind wing 40 or more. lllaeromia, p. 307 

3. 	 Wings with some dark markings, at least at the base of the 
hind wings. 4. 

Wings without dark markings; triangle of front wings free or 
crossed, of hind wings crossed, rarely free: hind wings with 
or without an internal triangle; colors metallic. 

Somatochlora, p. 312 

4. 	 Triangle of hind wings usually free, of front wings crossed; 
hind wings without internal triangle; black markings on 
hind wings only, or small at base of front wings. 

Tetragoneuria, p. 310 
Triangle of hind wings crossed; dark markings on both 

wings. 5. 

5. 	 Wings with dark at base ana apex and usually at nouus; hind 
winga without internal triangle. .Bpicordulia, p. 310 

Wings with dark spots at base and along the front margin. 
.Nearocol'duUa, p. 312 

6. 	 Hind wings very wide at base; the triangle of the front wings 
placed as far beyond the level of the triangle of the hind 
wings as the latter triangle is long. 7. 

Not 	as above: triangle of front wings on a level with the tri 
angle of the hind wings or only a little beyond it. 8. 

7. 	 Segments 3 and 4 with two, and 5 with one additional trans
verse carina: base of hind wing transparent, the anal margin 
yellowish or the anal angle with a fuscous spot. 

Pantala, p. 814 
Segments 3 and 4 with one additional transverse carina; base of 

hind wings broadl,. colored for its entire width. 
Ti-amea, p. 811i 
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8. 	 Hind lobe of prothorax large, bilobed; supratriangular veins 
normally absent in front wings; antecubital" of front wings 
10 or less in number, or, in Meso/hernia (which has two rows 
of 5. to 7 strong spines on the last tibire) 11 or 12. 9. 

Hind lobe of prothorax narrower than the other lobes, its hind 
margin entire; supratriangular veins usually present in front 
wings, when absent more than 13 or less than 8 antecubitals in 
front wings; antecubitals in front wings more than 10 in num
ber, excepting in Nannothernia (which has the triangle of the 
front wings four-sided), where there are 6 or 7. 14. 

9. 	 Size small; abdomen robust; wings uniform yellow (male) or 
marked with fuscous (female); hind wing not more than 20 in 
length i triangle of front wing free; sectors of arculus distinct at 
their origin; sectors of the triangle of the hind wings arising from 
its hind angle; an additional carina on 4; hamule of male not 
bifid. Perithernia, p. 317 

Size larger; body slenderer; triangle of front wings crossed; hamule 
of male bifid. 10. 

10. 	 Wings with dark markings beyond the nodus i pterostigma at least 
four times as long as wide; sectors of the arculus separate at their 
origin or connected for only a short distance; sectors of the tri 
angle of the hind wings arising from its hind angle. 

Gelithemia p. 318 
Wings without dark markings beyond the nodus. 11. 

11. 	 Wings black at extreme base; pterostigma not more than twice as 
long as wide; sectors of arculus usually distinctly stalked; sectors 
of the triangle in the hind wings arising from its hInd angle. 

LeucorMnia, p. 320 
Wings not black at the extreme. base, or if so (Pac"ydiplax) the 

pterostigma ~t least three times as long as wide. 12. 

12. 	 General color of the body red or yellow; wings hyaline or with 
fuscou. or· pale yellow restricted to the extreme base or extending 
to the nodus j pterostigma variable.; sectors of the arculus usually 
distinctly stalked; sectors of the triangle of the hind wings usu
ally arising from its hind angle. Sympeerum, p. 321 

Oolors of the body blue, green and brown. 	 13. 

13. 	 At least 10 antecubitals in the front wings, the last one not continu
ous; sectors of the arculus stalked; in the hind wings the lower 
sector of the triangle arises from its hind angle, the upper one 
from its outer side; last tibire with two rows of 5-7 strong spines. 

Mt!$otltemis, p. 325 
Normally 6 antecubitals in the front wings, the last one continu

ous; sectors of arculus stalked; in the hind wing the lower sector 
of the triangle arises from its hind angle, the upper usually from 
its outer side j last tibire with two rows of 10 or more smaller 
spines. Pachydiplax, p. 326 
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14. 	 Small, hind wing not more than 17 in length; triaDgle of front 
wings with the anterior side angulated forming a trapezium; less 
than 8 antecubitals. NannothemiB, p. 827 

Larger, triangle of ordinary form, not as above; more than 10 ante
cubitals in the front wings. 15. 

15. 	 Male without ventral hooks on 1; female with third tibire at least & 

little longer than third femora. Libellula, p. 827 
Male with 	a pair of ventral hooks on 1; female with third tibire as 

long as third femora. Plathemis, p. 333 

OALOPTERYX Leach CcaWs Gr., beautiful; pteryx Gr., wing). 

(Calepteryx) Leach, Edinb. Encycl. IX, p. 137, 1815. 

A genus of about 18 species, found in North America, Europe, Asia, 
Japan and Northern Africa. The body color is beautifully metallic. 
The pterostigma is wanting in the males; present or not in the females. 

Wings spatulate, the hind margin strongly rounded. 1. 
Wings narrow, front and hind margins, nearly parallel. 2. 
1. 	 Wings uniformly black or brown. maculata. 

Wings hyaline at base, apical third or fourth dark. requabilis. 
2. 	 Wings of male apically dark; abdomen less than 40. dimidiata 

and apicalis. 
Wings hyaline; abdomen more than 40. angustipennis. 

O. MACULATA Beauvois (maculatus L.,spotted). 

Agrwn maculata Beauvois, Ins. Afr. Amer., p. 85, 1805. 
C. maculata Hagen, 8yn. Neur. N. A., p. 57, 1861; Psyche V, 

p. 249, 1889. 
A. maculata Kirby, Synonymic Oat., 1890. 

Ab. male and female 38; h. w. male 28, female 31. 
Male.-Metallic blue or green; under parts of head, thorax and ab

dominal segments 1-7 or 8 black; a humeral stripe, thoracic sutures and 
legs, black; venter of 8-10 usually whitish. Wings velvety black in 
the adult, paler and duller in immature individuals. Superior abdomi
nal appendages forcipate, apical half widened, outer margin denticulated; 
inferiors one·fourth shorter. 

Female.-Similar; duller; abdomen brassy brown; 8-10 with a pale 
mid·dorsal longitudinal line. Wings colored as in immature males, fre
quently darker apically and basally; pterostigma white, variable in size, 
reticulated. 

Eastern United States; Quebec to Florida, west to Kansas and Texas; 
California, Iowa, Michigan, Ohio, Illinoia, Indiana. 

Turkey La.ke (Kellicott); Elkhart, May 25, lb94; June 4-19, 1895 
(Weith); Eagle Lake, July 6, 1898 (Deam); Orawford Oounty, May 
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12, July 8 and 11, 1899 (Blatchley and Deain); Shriner Lake and Eel 
River, Whitley County, June 22 and 24, 1898, not common. 

This IIpeciea fiies in Indiana from late spring till early fall. It prefers 
the smaller streams, seeking the cool, shady places where the vegetation 
is rankest. Rarely they are found in large numbers in woodland, even 
at a considerable distance from any stream. Their fluttering flight is 
very suggestive of the skippers among the butterflies. The metallic color
ation and black wings make this very common species conspicuous. 

C. JEQUABILIS Say (OXJuabilis L., uniform). 

O. cequabilis Say, JourD. Ac. Phila. VIII, p. 33, 1839; Hagen, 
Psyche V, p. 246, 1~89. 


Agrion cequahilis Kirby, Synonymic Cat., 1~90. 


Ab. male and female 40; h. w. male 32, female 33.. 
Male.-Metallic blue or green; head dark. Mid-dorsal thoracic carina, 

humeral line, more or less on thoracic sutures and legs and appendages, 
black. Wings yellowish hyaline, the anterior with the apical third or 
fourth and the posterior with the apical half or third dark. Appendages 
similar to maeulata, but offering several differences. 

Female.-Similar; brassy green, abdomen becoming brownish at tip, 
a light longitudinal median dorsal line on 8-10, and on the sides of 5-10; 
sides of thorax with some :yellow. Wings apically lighter; pterostigma 
white, narrow and not reticulated. 

Canada; Maine, Massachusetts, New York, Vermont, Ohio, Illinois 
(Adams). 

Habits described as similar to O. maculata; taken in midsummer. 

C. DIMIDIATA Burmeister (dimidiatus L., divided in the middle). 

O. dimidiata Burmeister, Handb. Ent. il, p. 829, 1839; Hagen, 
Syn. Neur. N. A., p. 57, 1861; Psyche V, p. 246, 1889. 

Agrian dimidiata Kirby, Synonymic Cat., 1890. 

Ab. male 38, female 35; h. w. male 31, female 32. 
Male.-Metallic green or blue; under part of head, thorax and abdo

men, black; mid-dorsal thoracic carina,' sutures, abdominal appendages 
and legs, black. Rear of head with a sharp tubercle on each side. Wings 
hyaline, with yellowisb tinge, apically black. Appendages of usual shape, 
similar to malYlllata. 

Female.-Similar; wings hyaline, yellowish, apex of hind wings 
brown, of front wings brownish, less defined; pterostigma white, lar~e, 
recticulated. . . 

Kentucky, Georgia, Florida. 
• I .,1 
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O. DIMIDIATA A.PICALIS Burmeister (apex L., the extreme end). 

C. 	 apioolis Burmeister, Bandb. Ent. II, p. 827, 1837; Bagen, 
Syn. Neur. N. A., p. 56, 1861. 

O. dimidiata race apiealis, Bagen, Psyche V., p. 246, 1889. 
Agrioo apioolis Kirby, Synonymic Cat., 1890. 

Ab. male 36, female 32; h. w. male 27, female 29. 
Male.-Metallic blue or green; under part of head and abdomen, 

thoracic sutures, feet and abdominal appendages, black; thorax below 
yellowish. Rear of head with a sharp tubercle on each side. Wings 
hyaline, the apical sixth black. Appendages of usual form. 

Female.-:-Similar; wings hyaline without pterostigma, or with a small 
white one of 1-3 ceBs. 

Pennsylvania, Delaware, Massachusett, New York, Michigan. 

O. ANGUSTIPENNIS Selys (angustus L., narrow; penna L., II wing). 

Sylphis angustipennis SelY8. (male), Syn. Oa1., p. 9, 1853. 
S. elegans Selys (female), Syn. Oa1., p. 9, 1853. 
O. angustipennis Hagen, Syn. Neur. N. A., p. 56, 1861; Psyche 

V, p. 242, 1889. 

Agrion elegans Kirby, Synonymic Cat., 1890. 


Ab. male 46, female 43 j h. w. male 36, female 38. 
Male.-Brassy green, in old specimens the thorax becoming coppery; 

under part of head, thorax and abdomen, excepting 1, which is white, 
dark; thoracic sutures, feet and abdominal appendages, black. Rear of 
head with a tubercle on each side. Wings hyaline, larger veins, except
ing the sub-costa, conspicuously green. 

Female.-Similar; pectus dull yellowish; abdomen, towards its tip 
duUer, a light, mid-dorsal longitudinal stripe on 8-10. Wings hyaline, 
tinged with yellowish, more apparent toward the hase; pterostigma 
wanting. 

Kentucky, Georgia, Ohio, Pennsylvania. 
Early and midsummer; in western Pennsylvania common on June 18, 

rare, disappearing on July 2. . In habits this species seems very similar 
to Hetarrina americana. It frequents the rapid ripples of the larger 
streams, spending much of the time on the wing over water. Its flight 
is more rapid than maeulata, and it is captured with more difficulty. 

HETlERINA Bagen (hetair08 Gr., II companion). 
Hagen, Syn. CaL, p. 30, 1853. 

A genus of about 40 species, confined to the western hemisphere. Two 
species occur in Indiana. Ther may be separated by the followin$' 
characters; 
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Male.-Base of hind wings red; tip of winge byaline. Female, wings 
fla.vescent at base. americana. 

Male.-Base of hind wings brown; tip of wings dark. Female, wings 
flavescent throughout. tricolor. 

H. AMERICANA Fabricius. 

Agrwn americana Fabricius, Ent. Syst. Supp., p. 287, 1798. 
H. 	amerieana Hagen, Syn. Neur. N. A., p. 60, 1861; Kirby, 

Synonymic Cat .• 1890. 

Ab. male 36, female 31; h. w. male 28, female 30. 
Male.-Head and thorax coppery red (adult), or metallic green (im

mature); humeral, two lateral lines and pectus, white or yellowish. 
Abdomen metallic green above, becoming dull with age, an indistinct 
median stripe; 3-7 with yellow basal rings; yellow on sides, excepting 9; 
beneath black, excepting at base and apex. Wings hyaline, basal fourth 
bright red, in the front wings reaching the anterior margin only at the 
extreme base; the red brighter in the front wings, shaded with brown in 
hind wings; pterostigma small, brown. In immature specimens the red 
is paler and duller and the pterostigma is yellow. Legs dark and pale. 
Superior appendages forcipate, outer margin denticulate at the middle, 
inner surface with two tubercles near the middle, apex obtuse; lower 
appendages reaching to the first tubercle of the superiors, truncate. 

Female.-Head, throax and abdomen metallic green, the last becoming 
dull with age; humeral and lateral lines wider than in the male, not so 
noticeably bordered with black. Wings hyaline, basally and along the 
costa yellowish; pterostigma white. 

Maine to Maryland, west to Wisconsin and Missouri; Iowa, Michigan, 
Illinois, Ohio, Indiana. 

"Lestes basalis.-Inhabits Missouri, Indiana and Massachusetts" (Say); 
Turkey Lake (Kellicott); Christiana Creek, July 8, 1895, common 
(Weith); Lake County, June 23, 1899; Montgomery County, May 26, 
1899 (Blatchley); Shriner and Round Lakes, August 1, 1896, Septem
ber 2, 1897, rare; 'Vabash River, Wells County, August 20, 1896, June 
22, 1898, abundant. 

This common species flies as late as the middle of October. It is rarely 
taken far from its preferred environment-the banks of larger streams, 
especially near shallow rocky ripples grown up with water-willow 
(Dianthera), where it may often be found in great numbers. "Another 
notable habit is that of congregating, sometimes in companies of hundreds. 
These assemblies commence in the afternoon and do not disperse until the 
warmth of the following day awakens them to activity. Both sexes take 
part in these assemblies, and they rest so compactly that a single sweep 
of the net may capture scores of them."-Kellicott. The bright red at 
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the base of all the wings of adult males distinguish them at once as they 
flit from some boulder in mid-stream to the swaying stem of a water
willow. 

Hetcerina Bcelerata Walsh, described from Illinois, is a "pterostigmatous 
variation of americana Fabr."-Calvert, The Odonata of Baja California, 
p.474. 

H. 	TRICOLOR Burmeister (tri L., three; color L.). 

Calopteryx tricolor Burmeister, Handb. Ent. II, p. 827, 1839. 
H. 	tricolor Hagen, Syn. Neur. N. A., p. 61, 1861; Kirby, Syno

nymic Cat, 1890. 

Ab. male 41, female 36; h. w. male and female 30. 
Male.-Blackish brown; humeral, two lateral stripes, and pectus yel

low. Abdomen of almost uniform coloration; narrow interrupted basal 
dngs on 2-6. Wings hyaline, tipped with brown; the front ones basally 
red, the red not reaching the costa, and the hind ones basally brown, the 
brown produced along the costa and not reaching the hind margin; 
pterostigma very small, black. Legs dark throughout. Superior ap
pendages slenderer than in americana, inner surface with a tubercle and 
a median dilation; inferiors half as long as superiors. 

Female.- Bronze.green and buff; throax green, mid-dorsal carina 
black, buff on either side uniting with the humeral line; sides buff and 
green. Abdomen green and pale. Wings flavescent throughout, ptero
stigma white. Legs pale and green. 

PennsylvlJuia, IllinoisJ Georgia, Texas, Ohio, Indiana. 
Wabash River, Wells County, August 20, 1898, a single male. 
This species frequents the willow-covered banks of larger streams, 

especially about rapids. It is taken with more difficulty than H. americana. 

LESTES Leach (lestes Gr., a plunderer). 

Leach, Edinb. Encycl. IX, p. 137, 1815. 

A genus of about 60 species, distributed over most of the world
America, the West Indies, Europe, Africa, Madagascar, Asia, Japan, 
Malay Archipelago, Australia, New Guinea, New Zealand, and the 
Sandwich Islands. Five fossil species have been referred to this genus. 
Nine species will doubtless be found in Indiana, though only seven have 
been recorded as yet. Their usual haunts are ponds, marshes and lakes, 
where they flit from stem to stem among the low herbage, usually resting 
with the wings half expanded. Some species are frequently met with in 
woodland. 

Male inferior abdominal appendages less than half as long as the 
superiors. eurinu8 and congener. 
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Male inferior abdominal appendages more than half as long as the 
su periore. 1. 

1. 	 Male with inferior appendages sborter than the superiors; rear of 
head in both sexes blackish. 2. 

Male witb inferior appendages longer than the superiors, incurved ; 
rear of head in both sexes yellow. inequalis. . 

2. 	 Male inferior appendages sigmoid; female with a yellow band 
across the tear of head. unguiculatus. 

Otherwise, male inferior appendages nearly straight, dilated or not 
at the apex. 3. 

3. Thorax metallic green; mid-dorsal thoracic carina and humeral 
stripe, if yellow, very narrowly so. 4. 


Thorax not metallic green, brownish. 5. 

4. Abdomen less than 34 in length. urwatus. 

Abdomen more than 34 in length. vigilax. 
5, Abdomen of male pale, very long, about 40, and slender. 

rectangularis. 
Abdomen of male shorter, of brighter coloration tban the thorax. 

disjunctu8 and forcipatus. 

L. EURINUS Say (eurinus Gr , with a good nose, keen scented). 

L. eurina Say, Journ. Ac. Phila. VIII, p. 86, 1839; Hagen, Syn. 
Neur. N. A., p_ 70, 1861; Scudder, Psyche VI, p. 66, 
1891. 

L. eurinus Kirby, Synonymic Cat., 1890. 

Ab. male 38, female 34; h. w. male 27, femal~ 28. 
Male.-Dark metallic green; lips pale. Mid-dorsal carina and hu

meral suture black, second lateral suture more or less so. Abdomen 
with narrow yellowish basal rings on 2-7. Wings yellowish. Legs dark 
and pale. Superior appendages with an acute basal tooth and a trun
cate, denticulated median one on the inner side; inferior appendages 
one-third as long. 

Female.-Similar; mid·dorsal thoracic carina yellow. 
Illinois, New York. Maine, Massachusetts. 
This species and the following are the two of the nine species regional 

for Indiana, that have not yet been recorded. They are distinguished 
from the others by the short inferior appendages of the male. Eurinus 
has been taken in New York during July. 

L. CONGENER Hagen (congener L., of like race). 

L. 	congener Hagen, Syn. Neur. N. A., p. 67, 1861; Selys, Bull .. 
Ac. Belg. (2) XIII, p. 316, 1862; Kirby, Synonymic 
Cat., 1890. 

Ab. male 29, female 27; h. w. male 20, female 21. 
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Male.-Blackish brown; lips, mid-dorsal carina, narrow humeral 
stripe, sides of thorax, and head and thorax below, pale yellow; SEcond 
lateral suture black. Abdomen with yellowish interrupted rings on 2-7 j 
a trllce of a white longitudinal mid-dorsal line. Rear of head, pectus 
and segments 9-10 primrose in mature males. Legs black and pale yel
low. Superior appendages black, lighter at base, longer than 10, on the 
inner surface is an acute basal tooth, followed by a median denticulate 
dilation; inferiors reaching to the middle of this dilation, curved inwards 
and upwards. 

Female.-Similar; humeral stripe wider, and the pale, longitudinal 
dorsal line of the abdomen more evident. 

New York. Delaware, Missouri, Colorado, Nevada, Yellowstone, Ohio. 
Congrner has been taken in Ohio in the fall, flying well into October. 

L. UNGUfCULATUS Hagen (ttnguioulU8 L, a finger-nail). PI. VII, fig. 1. 

L. unguioulata Hagen, Syn. Neur. N. A., p. 70, 1861. 
L. unguioulatU8 Kirby, Synonymic Cat., 1890. 

Ab. male 28, female 27, h. w. male 19, female 2L 
Male.-Blackish brown; middorsal carina. humeral suture, and face 

and under p:uts of head and thorax, yellow. Abdomen above metallic 
green or brown; narrow interrupted basal rings on 2-7, pas!,jng into the 
yellow on the sides of 1-7. Mature specimens of both ,sexes more or' less 
pruinose. Ptero,tigna brown, whitish at either end. Legs black and pale. 

Female.-8imilar; humeral stripe wider; rear of the bead with a 
yellow band from eye to eye, obscure in older individuals. 

Quebec, Nova Scotia; New Jersey, Mat'sachusetts, Missouri, Maine, 
New York, Illinois, Pennsylvania, California, Iowa, Wyoming, Michigan, 
Ohio, Indiana. 

BOJt Lake, July 4, 1897, common; Simonton Lake, July 13, 1899 
(Weith); Chapman Lake, July 6,1898; Eagle Lake, July 9,10 and 
12, 1898 (Deam); Shriner'and Round lakes, September 2, 1897, July 
21, 1898; Wabash River, Wells County, July 3, 1898. 

A common species flying from June till October. 

L. UNCATUB Kirby (unCUIJ L" a barb). PI. VII, fig. 2. 

L. UncatttB Kirby; Synonymic Cat., p. 160, 1890. 
L. Joreipata Hagen, Syn. Neur. N. A., p. 71, 1861. 
L. hamata Selys, BulL Ac. Belg. (2) XIII, p. 300, 1862. 

Ah. male 29, female 26; h. w. male 21, female 23. 
Male.-Metallic green; face, under side of head and thorax, SIdes 

below and a much reduced humeral line (often wanting), yellowish. 
Abdomen above metallic green, last two or three sagments black; 3-7 
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with Darrow yellow basal rings; sides of 1-7 yellow. Pterostigma with 
a white vein at either end. Legs black lined with pale. 

Female.-Similar i mid-dorsal thoracic carina yellow; humeral stripe 
narrow; basal rings of segments 3-7 interrupted; basal half of 1 yellow. 

Canada, Nova Scotia; District of Columbia, Illinois, Missouri, New 
York, Maine, Massachusett., New Hampshire, Georgia, Wisconsin, 
South Dakota, California, Wyoming, Michigan, Ohio, Indiana. 

Wabash River, Wells County, June 19, 1898, June 11, 1899; Frantz 
Fishpond, June 5, 1899 (D;am et al). 

A beautiful and common species, flying until late in the summer, and 
aften taken at a considerable distance from water. 

L. DISJUNCTUS Selys (di~unctus L., disconnected). 

L. disjuncta Selys, Bull. Ac. Belg. (2) XIII, p. 302, 1862. 
L. d~unctus Kirby, Synonymic Cat., 1890. 

Ab. male 29, female 27; h. w. male 19, female 21. 
Male.-Blackish brown; face, under part of head and thorax, sides of 

throax below, humeral stripe, and usually mid·dorsal carina, yellow; 
second lateral suture with more or less black. Abdomen metallic green 
or bronze, last three segments duller; 3-7 with pale interrupted narrow 
basal rings; sides of 1-7 yellow. Both sexes with head, thorax, and 
base and apex of abdomen more or less primrose in older individuals. 
LeiS dark lined with pale. 

Female.-Similar; humeral stripe wider than in the male, as in both 
sexes wider below. 

Nova Scotia; District of Columbia, Maine, Illinois, New Hampshire, 
New York, Colorado, Wyoming, Yellowstone, Michigan, Ohio, Indiana. 

Simonton Lake, apparently rare, July 11, 1899; Elkhart, JUly 17, 
1899 (Weith). 

This species may be looked for during July and August. 

L. FORCIPATUB Rambur (forceps L., a pair of pincers). PI. VII, fig. 3. 

L. formpata Rambur, Ins. Nevr., p. 246, 1842. 
L. hamata Hagen, 8yn. Neur. N. A., p. 70, 1861. 
L. forcipatus Kirby, Synonymic Cat., 1890. 

Ab. male 33, female 31; h. w. :::uale 22, female 24. 
Male and female.-Very similar to d~unctus; larger, humeral stripes 

wider, equal in both sexes (in disjunctus wider in the female than in the 
male); sides of thorax (metepisternum and meteprimeron) usually with 
lees black; pterostigma black (brown in di~nctU8). The superior ap
pendages of the male differ as follows: in diffiunctus the basal tooth is 
about equal to the apical one, in jorcipatus it is larger; the apical tooth 
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is noticibly more acute in di~unctm than in jorcipatm. The inferior 
appendages are apically more widened injorcipatns than in d~unctm. 

New Jersey, Georgia, Illinois, Massachusetts, Florida, Wisconsin, 
Texas, Colorado, Pennsylvania, New York, Iowa, Ohio, Indiana. 

Wabash River, Wella County, May 25, 1899, three males (Deam). 
The first of its genus on the wing in Indiana in the spring. It hal 

been taken in Ohio and western Pennsylvania as early as April; flies 
until August. 

L. RECTANGULARIR Say (rectm L., straight; angulus L., an angle). 

PI. VIII, fig. 5. 
L. rectangularis Say, Journ. AC. Phila. VIII, p. 34,1839; Hagen, 

, Syn. Neur., p. 66, 1861; Kirby, Synonymic Cat., 1890. 

Ab. male 40, female 32; h. w. male 21, female 23. 
Male.-Blackish brown; face, under part of head and thorax, sides of 

thorax below, humeral stripe (wider below) and mid·dorsal carina, yellow 
or,greenish. Abdomen pale brown basally, becoming black posteriorily; 
pale segments have their apices dark; 1-7 with pale narrow basal rings. 
Legs pale, lined with dark. 

Female.-Similar; abdomen sometimes greenish bronze; always darker 
than in the male, the sides yellowish. Legs darker. 

Massachusetts, Maryland, New York, District of Columbia, IIlilloifl, 
Indiana, Georgia, Maine, Pennsylvania, Minnesota, Michigan, Ohio. 

"Inhabits Indiana and Massachusetts" (Say); Elkhart, June 15, in 
grove, June 23, in woods, June 25, 1897, in marsh, nowhere common; 
Boot Lake, July 4, 1897; Simonton Lake, July 11, 1899; Elkhart, city 
limits, July 14, 19 and 30, 1899, common (Weith); Eagle Lake, July 6 
and 12, 1898 (Deam); Wabash River, Wells County, June 22, ]898, June 
11 and September 10, 1899 (Deam et al.); Lake, Jackson Township, 
Wells County, May 29, 1899 (Deam); Round and Shriner lakes, Sep
tember 2, 1897, June 8, 1898; woodland, near W'abash River, Adams 
Oounty, June 19, 1898, very abundant. 

June to September. This species is often taken in deep woodland, 
usually near some swampy area, but often it is found in high woods and 
at a distance from water. Of the Le81es found in the State this species 
is most often met with. It seems at home anywhere. The long slender 
abdomen of the male distinguish it at once from other species. 

L. VIGILAX Hagen (vigilax L., watchful). PI. VII, fig. 4. 

L. 	vigilax Bull. Ac. Belg. (2) XIII, p. 306, 1862; Kirby, Syno
nymic Cat., 1890; Kellicott, J oum. Cin. Soc. Nat. Rist., 
p. 200, 1895. 

Ab. male~3r, female 35; h. w. male 24, female 26. 
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Male.-Meta1lic green; lips, under part of head and thorax, sides of 
thorax below, narrow humeral stripe and mid-dorsal carina, :yellow or 
greenish. Abdomen metallic green, obscure and black at the tip, the 
basal segments each with a pale narrow basal ring. Legs dark, lined 
with pale. Head, thorax and base and apex of abdomen more or le~s 
primrose in older individuals. 

Female.-Similar; the humeral stripe wider; 9 and 10 pale, largely 
yellow. 

New Jersey, Florida, Massachusetts, Pennsylvania, MichigaJ:!, Ohio, 
Illinois (Adams), Indiana. 

Chapman Lake, July 7, 1898; Goose Lake, July 11, 1899 (Deam); 
Shriner and Round lakes, September 2,1897, June 7 and July 21,1898, 
abundant, pairing in September and July. 

This is a species of the lakes, where, among the Scilf'pm and Typha, 
from July to September it may sometimes be found very abundantly. 
It is a slender, graceful and beautiful species. 

L. INEQUALIS Walsh (in L., not; IBqualis L., equal). PI. VII, fig. 6. 

L. 	inequalis Walsh, Proc. Ac. Phila., p. 385, 1862; Kirby, 
Synonymic Cat., 1890. 

Ab. male 39, female 37; h. w. male 26, female 27. 
Male.-Metallic green; face, under parts of head and thorax and sides 

of thorax below, yellow or pale; mid-dorsal carina and a humeral line 
black or very narrowly pale. Abdomen metallic green, coppery or duller 
at apex, the last segments blackish; sides yellow; pale narrow basal 
rings on 3-6 or 7. Legs light, lined with dark. Head, prothorax and 9 
and 10 more or less primrose in older individuals. 

Female.-Similar; the mid·dor~al carina and humeral stripes yellow, 
wider than in the males. 

Maine, Illinois, New Hampshire, New Jersey, Pennsylvania, New 
York, Michigan, Ohio, Indiana. 

Round Lake, July 22, 1898, a pair taken at rest on a spatterdock leaf. 
In form, color and habits this species much resem bles vigilax; it is larger 
and more robust. 

ARGIA Rambur (argia Gr., idleness). 
Rambur. Ins. Nevr., p. 254, 1842. 

A g6lnus of about 50 species, confined almost entirely to America
one species known from the Kurile Islands, another from the Mollucas 
and a third from the Cape of Good Hope. Five species have already 
been taken in the State and a sixth species will probably be found in the 
.>outhern part along the Ohio. In their choice of environment they 
differ very decidedly from the Leste;;, Enallagmag and other smaller 
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agrionines, preferring the glaring sun as it shines on some bare beach 
or boulder, rather than the rank grasses and sedges of some stream 
or swale. 

Pterostigma surmounting more than one cell, i. e., the pterostigma 
longer than the cell just behind it. putrida. 

Pterostigma surmounting only one cell, i. e., not longer than the cell 
just behind it. 1. . 

1. 	 Wings entirely dark brown. jumipennis. 
Wings hyaline or slightly tinged or tipped with brownish. 2. 

2. 	 Males with last two segments blue, segments 1-7 of abdomen 
black, with no blue or violet. tibialis. 


Males with last three segmen ts blue. 3. 

3. 	 Males violet and black, the violet predominating on 1-7. violacea. 

Males blue and black, the black predominating on 1-7. 4. 
4. 	 Males with the thorax deep blue with wide black stripes on the 

mid·dorsum and the humeral suture. sedula. 
~rales with the thorax light blue, not heavily marked with black. 

apicalis. 

Rear of head black, or blackish-putrida and tibialis. 
Rear of head yellowish-vwlacea, sedula and apicalis. 

A. 	PUTRIDA Hagen (pUtrid1Jjj L., polluted). PI. IV, fig. 2; PI. VII, 
fig. 7. 

Agrion p1dridum Hagen, Syn. Neur. N. A., p. 96, 1861. 
Argia putrida Kirby, Synonymic Cat., 1890. 

Ab. male 34, female 32; h. w. male 24, female 25. 
MaIe.-Gray or light brown; vertex, mid·dorsum of the thorax and 

a stripe on either side, black. Abdomen black, the basal segments some
times pale above, 3-7 with pale narrow basal rings. Older individuals 
are largely primrose. Wings with the upper sector of the triangle end
ing on the margin beyond the origin of the ultranodal and almost on a 
level with the pterostigma. Legs pale lined with dark. Apex of 10 ex·, 
cised, the sides produced; appendages short. 

Female.-Younger specimens are brown, much like the males, with 
the abdomen mostly brown. Fully matured females have the head and 
thorax pale blue, with the middorsal thoracic carina and very narrow 
lines on the sutures black. The abdomen is brown above, bounded on 
either side with an interrupted black stripe; below the black, pale blue 
or greenish. 

Quebec; Maine. New York, Maryland, Virginia, Wisconsin, Illinois, 
Texas, Pennsylvania, Florida, Michigan, Ohio, Indiana. 

Elkhart, July 30, 1899, common (Weith); Crawford County, July. 
11,1899 (Doom); Whitley County, August 1, 1896, September 2,1897; 
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St. Mary's River, Ft. Wayne, June 26, 1898, abundant; Eel River, 
Allen County, June 23,1898; Wabash River, Wells County, July and 
August, 1896, June 10 and 22,. and July 3, 1898. 

An abundant species to be found during most of the Odonatological 
season. Putrida, tibialis and apicalis are much alike in habits, frequent
ing sunny exposed localities, where they rest on the ground, on boards, 
or on rocks or boulders. Violacea and sedttla prefer the sedge and rush
margined ~anks of some stream or lake, where they live much after the 
manner of the Enallagmas Rnd many others of the Agrioninre. The 
Argias are hardy species and are apparently holding their own along the 
Wabash River, where the delicate Enallagmas and Nehalennias seem to 
be disappearing as a result of the pollution of the stream. On June 22, 
1898, they comprised the great bulk of the Odonate fauna along the 
banks of this river in Wells County. Putrida was most abundant, and 
many pairs were observed ovipositing. In one case several pairs were 
observed on the same support-a small board fastened in the mud at the 
bottom of the river, one end above the surface of the water-and in the 
filth·laden algre which covered this board the females were ovipositing 
their eggs. In some cases both male and female were submerged. Oc
casionally as the female descends into the water; the male will struggle, 
apparently trying to free himself, but, unable to do this, he straightens 
his abdomen, avoiding the water as long as he may, and so is gradually 
drawn beneath the surface. 

A. FUMIPENNIS Burmeister (f1tmWl L., smoke; penna L., a wing). 

Aprian jumipenne Burmeister, Handb. Ent. II, p. 819, 1839; 
Hagen, Syn. Neur. N. A., p. 97, 1861. 

Argia fumipennis Kirby, Synonymic Cat., 1890. 

Ab. male 26, female 28 j h. w. male 19, female 21. 
This species may be known from the other Argias by its darkly colored 

wings. It has been recorded from Florida, Georgia and Kentucky. 

A. VIOLACEA Hagen (violaeett8 L., violet colored). 

Agrion violaelYUm Hagen, Syn. Neur. N. A.,p. 90, 1861. 
Argia violacea Kirby, Synonymic Cat., 1890. 

Ab. male 26, female 25: h. w. male 20, female 21. 
Male.-Violet; thorax with mid·dorsal stripe, humeral stripe and narrow 

Hnes on the lateral sutures black. Abdomen violet, with the following 
black: interrupted apical rings on 2-4, apical rings on I) and 6, all of 7 
excepting a basal ring; 8-10 blue. Legs pale, lined with dark. Supe
rior abdominal appendages are short and obtuse; the inferi<>re ttre longer 
than the superiors and are bifid. 
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Female -Brown or dull violet, with mid·dorsal and humeral stripes. 
Abdomen as in A. putrida. 

District of Cohynbia, New York, Maine, Maryland, Virginia, Illinois, 
Texas, Pennsylvania, Michigan, Ohio, Indiana. 

Elkhart, edge of pond, June 11 and 17, 1895; Christiana Creek, July 
8, 1895; Indiana Lake, J uile 25, J899, common (Weith); Goose Lake, 
July 11, 1898; Eagle Lake, J u]y 6 and 8, 1898; Marion County, June 
22, 1899 (Deam); Round and !:lhriner lakes, August 1, 1896, Septem
ber 2, 1897, June 7 and 24, and July 21, 1898, observed pairing on all 
dates excepting June 7, when only tenerals were observed; Eel River, 
Whitley County, June 23, 1898; Wabash River, 'VeIls County, June 
22, 1898. 

A common species, on the wing in Indiana from June till September. 
The violet color of the males distinguish them at once from all other 
species with which they associate. 

A. SEDULA Hagen (SedUlU8 L., persistent). 

Agrion sedulum Hagen,.Syn. Neur. N. A., p. 94, 1861. 
Argia sedula Kirby, Synonymic Cat., 1890; Kellicott, Journ. Cin. 

!:loco Nat. Hist., p. 203, Jan., 1895. 

Ab. male 26, female 25; h. W. male 18, female 20. 
Male.-Deep blue; vertex, mid-dorsal tlioracic and humeral stripes 

and line on second suture, black. Abdomen black, blue as follows: 1, 
base and sides of 2, basal rings on 3-7, all of 8-10. The basal rings on 
3-7 are wider and more conspicuous than in any other species. Feet 
pale and dark. The superior abdominal appendages are short and 
rounded; inferiors are bifid, the lower lobe larger than the upper. 

Female.-Obscure brownish; mid-dorsal thoracic carina and humeral 
suture black. Wings slightly fiavescent. 

Virginia, Texas, Ohio, Indiana. 
Elkhart, July 8, 1895, city limits, July 30, 1899, common (Weith) ; 

Wabash River, Wells County, July, 1896, rare. 
Sedula flies as late as September. With violaooa this species prefers a 

life among the rank vegetation along ditches, streams and lakes. 

A. TIBIALIS Rambur (tibia L., the leg). PI. VII, fig. 8. 

Platycnemia tibialiB Rambur, Ins. Nevr., p. 241, 1842. 
Agrionfontium Hagen, Syn. Neur. N. A., p. 91, 1861. 
Agia tibiali:a Kirby, Synonymic Cat., 1890. 

Ab. male and female 27; h. w. male 21, female 22. 
Male.-Dark lilac or blue; vertex, wide mid-dorsal and humeral stripes 

and line on second suture, black; sides of thorax pale, yellowish. Abdo
I8-Gao\, 
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men black, pale narroW basal rings on 2-1; 9 and 10 blue. Legs dark 
with but little pale. 

Female.-SimHar to the male; 9 black, 10 yellow. 
Virginia, Georgia, Florida, Illinois, New Jersey, Pennsylvania, Texas, 

Michigan, Ohio, Indiana. 
Crawford County, July 11, 1899 (Deam); Wabaeh River, Wells 

County, June 22, 1898, common. 
June and July. On June 22 this species was associated with putrida 

and apicalis along the Wabash River near Bluffton. The habits of the 
three were very similar, though, perhaps, tibialis frequented the vegeta
tion more than the other two. Its dark color distinguishes it in the field. 

A. APLCALI8 Say (apex L., the extreme end). PI. VII, fig. fl. 

Agrion apicalis Say, Journ. Ac. Phila" VIII, p. 40, 1839. 
A. apicale Hagen, Syn. Neur. N. A., p. 91, 1861. 

Argia apicalis Kirby, Synonymic Cat. 1890. 


Ab. male 29, female 28; h. w. male 21, female 23. 
Male.-Pale blue or drab; vertex, mid· dorsal thoracic carina and a 

spot on the humeral suture above and below, black. Abdomen dark 
brown or black, the segments darker apically; 3-7 with pale narrow 
basal rings; 8-10 blue. Legs dark and light. 

Female.-When young are light brown; when fully adult, pale blue, 
like the males. The humeral spots are small or wanting, and the abdo
men is darker; dorsum black, with the apical half of 9 and all of 10 
yellow. 

Maine, New York, District of Columbia, Virginia, Louisiana, Missouri, 
Pennsylvania, Illinois, Texas, Iowa, Michigan, Ohio, Indiana. 

Wabash River, 'VeIls County, June 22, 1898, common, pairing; June 
6,1899 (Dean et al.); Elkhart, city limits, July 30,1899, rare (Weith) ; 
Shriner Lake, JUly 21,1898, one male; St. Mary's River, Allen County, 
June 26, 1898, common; Frantz Fishpond, July 4, 1898. 

Similar in color Rnd habits to putrida; adults are distinguished as they 
fly by the brighter and clearer color of the thorax. The species may be 
looked for from June to September. 

ERYTHROMMA Charpentier (erythro8 Gr., red; omma Gr., eye). 

Charpentier, Lib. Eur., p. 20, 1840. 

A genus represented in Europe, Asia and North America. Seven 
species are known, but three of these are questionably referred to the 
genus. It is doubtful if the single North American species, Erythromma 
C{)nditum Hagen, is congeneric with the type of the genus) E. rwjas 
Hausmann, of Europe. 
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E. CONDITUM Hagen (conditus L., hidden). 

E (?) conditum Hagen, Bull. Ac. Belg. (2) XLI, p. 1305, 1876; 
Kirby, Synonymic Cat., 1890. 

Ab. male and female 28; h. w. male 21, fem'"ale 23. 
Male.-Blue; vertex, a mid-dorsal thoracic stripe, widened at the 

middle and above, and a spot under each wing, black; metepimeron 
bright yellow. Abdomen black, blue ItS follows: sides and apical rings 
on 1 and 2, interrupted basal rings on 3-7, and .all of 8 and 9. Legs dark 
and pale. Superior appendages as long as 10, the apex dilated incurved; 
the inferiors are shorter, wedge-shaped in' profile. 

Female.-Darker and dul1er, younger individuals with -light brown 
instead of blue; the yellow on the metepimeron wanting or darker than 
in the male. Abdomen with 2-10 black above, excepting interrupted 
basal rings on 3-7. 

Maine, New York, Maryland, District of Columbia. Ohio, 'Western 
Pennsylvania (Graf, Atkinson). 

May and June. This species frequents cool, shaded, swampy spots, 
where the vegetation is rank, along some stream or marsh. In such a 
place they may sometimes be found in large numbers, often associated 
with Galopteryx maculata. 

NEHALENNIA Selys (Nehalennia L., name ot a river goddess of the 
Rhine). 

Selys, Rev, Od. d'Eur., p. 172, 1850. 

A genus represented in Asia, Europe, and North and South America. 
Eight species are known. Three species occur in the United States, and 
two of these have been taken in Indiana. They prefer sheltered sedgy 
spots, where they may sometimes be fotffid in great numbers. 

Metallic green and blue; thorax above uniform in color. irene. 
Bronze·black and yellow; thorax above with antehumeral stripes. 

p08ita. 

N. IRENE Hagen (a proper name) . 

. Agrion irene Hagen, Syn. N cur. N. A., p. 74, 1861. 
N. irene Kirby, Synonymic Cat., 1890. 

Ab. male and female 21 j h. w. male 13, female 14, 
Male.-Metallic green; face, sides of thorax and below pale yellowish; 

a narrow occipital line. Abdomen metallic green, duller posteriorly; 
pale basal rings on 1-2; pale interrupted basal rings on 3-6; apex of 8 
and most of 9 and 10 blue. Legs pale lined with dark, the tarsi ringed. 
Superior abdominal appendages short bifid, the inferiors longer. 
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Female.-Similar, the yellow on the thorax darker. The basal rings 
on the abdominal segments are narrower and the blue at the tip is con
fined to an apical spot on 9 and the greater part of 10. 

Maine, New York, Massachusetts, New Jersey, Florida, Illinois, 
Wisconsin, South Dakota, Iowa, Ohio, Indiana. 

Elkhart, margin of pond, June 11, 18 and 19,1895, pairing June 1S; 
city limits, July 14, 1899 (Weith); ~farsball County, ~fay 18, 1899 
(Blatchley); Shriner Lake, June 24, 1898, one male, five females. 

This small and beautiful species is distinguished at once by its bright 
green color. It is found from May till July in damp grassy places along 
some stream or near still water. It is easily overlooked by the collector, 
especially if the vegetation which it frequents is being moved by the 
wind. 

N. POSIT.!. Hagen (positus L., placed). 

AgrionpositumHagen, Syn. Neur. N. A., p. 77, 1861. 
N pos-ita Kirby, Synonymic Cat., 1890. 

Ab. male and female 20; h. w. male 12, female 14. 
Male.-Bronze black; face, sides of thorax and beneath yellow or 

yellowish; postocular spots round; a narrow oc~ipital line; a yellow 
antehumeral stripe interrupted above to form a ! mark; second lateral 
suture with a black line. Abdomen bronze black, darker posteriorly; 
apical ring on 1, and basal rings on 3-7 yellow. Le,gs pale, lined with 
dark, tarsi ringed. Appendages yellow, short, the superiors a little 
larger than the inferiors. 

Female.-Paler than the male; the antehumeral stripe sometimes not 
interrupted. 

Quebeo ; Massach usetts, Pennsyl vania, N ew York, District of Colum bin, 
Georgia, New Jersey, Florida, Michigan, Ohio, Illinois (Adams), Indiana. 

Elkhart, June 14, 1895, marsh, common; May 18 and 25, 1897, pond; 
oity limits, July 14,1899; Christiana Creek, May 21,1897 (Weith); 
Lake, Jackson Township, Wells Connty, September 14, 1899 (Doom); 
Round and Shriner lakes, July 21, 1898, common; Eel River, Allen 
County, June 23,1898, common; 'Vabash River, Wells County, July, 
1896, rare. 

A common species, flying from May till October. In life the male 
ususJly has the thorax bright colored, tinged with green. The divided 
antehumeral will usually distinguish the species. The length of abdomen 
may vary in different individuals as much as seven mm. or eight mm. 
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AMPHUGRION Selya (amphi Gr., about; Agrion, a genus of Odonata; 
agrion, Gr., a wild animal). 

Selys, Bull. Ac. Belg. (2) XLI, p. 284, 1876. 

Four species have been described in this genus, which is confined to 
North America. 

A. 8AUCIUM Burmeister (8auciu,s L., enfeebled). 

Agrion discolor and Agrion Baueium Burmeister, Handb. Ent. II, p. 
819, 1839; Hagen, Syn. Neur. N. A. pp. 79 and 85, 1861. 

Amphiagrion discolor Kirby, Synonymic Cat., 1890. 
Agrion saueium Calvert, Burmeister'e Types of Od., Trans. Am. 

Ent. Soc., Vol. XXV, p. 39, 1898. 

Ab. male 20, female 21; h. w. male 14, female 15. 
Male. -Dark brown or black; sides of thorax and under parts of head 

and thorax, pale reddish. Abdomen with 1-6 red, 6 usually with an 
apical black spot; 7 red basally; the rest of the segment and all of 8-10 
blackish, usually with a narrow longitudinal red mid-dorsal stripe. The 
coloration of 7-10 is subject to considerable variation. Legs pale reddish, 
without or with but little dark. Superior abdominal appendages short; 
the inferiors longer, prolonged, slender and incurved. 

Female.-Similar, paler; thorax dull reddish or yellowish. Abdomen 
with more black than usual in the males; 10 largely reddish. 

Quebec; Maine, New York, Massachusetts, Pennsylvania, District of 
Columbia, Maryland, I1linois, South Carolina, South Dakota, Colorado, 
Ohio, Indiana. 

Christiana Creek, May 21 and 25, 1897, and May 21, 1899; Elkhart, 
margin of pond, May 25, 1897; Indiana Lake, June 25, 1899 (Weith). 

May to July. This species frequents the grassy banks of small streams. 
In such places, during the latter part of May they may sometimes be 
found in great numbers, often in couple, when a single sweep of the net 
may gather half a dozen pairs. In the field this red and brown species 
can be mistaken for no other, unless it is the orange female of Ischnura 
vertiealis, from which it is distinguished by the greater amount of red on 
the abdomen. 

ENALLAGMA Charpentier (enallatto Gr., to exchange, to differ from). 

Charpentier, Lib. Eur., p; 21, 1840. 

A genus of more than 40 known species, occurring in the Americas 
and the West Indies, Europe, Asia and Africa, Japan and the Malay 
Archipelago. The greater number are American, and more than a fourth 
of all the species are found within the State. To this genus belong the 
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most of our smaller dragonflies whose bright blue colors render them con
spicuous about lakes and rivers during June and July. Representatives 
of this genus may be found from early May until late in September. The 
abdominal appendages of the males are beautifully characteristic of the 
species. The females are more difficult of determination, and often 
positive identifications are possible only by taking them in association 
with males. 

The bright colors are very apt to fade, the entire insect becoming an 
ugly dull brown. Rapid drying usually preserves the colors fairly welL 
Specimens may be beautifully preserved in small vials of 95 per cent. 
alcohol. A large Dumber of individuals may be dropped as soon ~8 

collected, into a large vial or jar of alcohoL After a few days they may 
be transferred to small vials, filled with fresh alcohol. 

The following key, based on colors, applies only to males. 
Dorsum of segment 2 blue with an apical black spot; rarely this spot 

extends forward to the base of tbe segment, but it is always nar· 
rowed anteriorly. 1. 

Dorsum of segment 2 black. 6. 
1. 	 Dorsum of segments 3-5 at least one-third blue. 2. 


Doraum of segments 3-5 largely black. 3. 

2. 	 Segment 5 more than half blue. dOtwledayi, hageni, ebrium and 

civile. 
Segment 5 witll the blue and black about equal. carunculat'um. 

3. 	 A distinct black spot on the side of segment 2. geminatum. 

No distinct black spot on the side of segment 2. 4. 


4. 	 Segment 8 blue with a black spot at bas@. traviatum. 

Segment 8 entirely blue. .5. 


5 Segment 7 with apical half or three-quarters blue. aspersum. 

Segment 7 black. piscinarium. 


6 	 Dorsum of 8 and 9 blue. divagans. 

Dorsum of 8 black, 9 blue or yellow. 7. 


7. 	 Face green or blue. exsulans. 

Face yellow or yellowish. 8. 


8. 	 Thorax largely green or blue and black, tinged with pale yellow 
below. antennatum. 


Thorax orange o!, yellow and bJack. 9. 

9. 	 Segment 9 yellow or orange. signatum. 


Segment 9 pale blue. pollututn. 


E. DOUBLEDAYI Selys (named for Edward Doubleday). 

Agrion doubledayi Selys, Rev. Od., p. 209, 1850; Hagen, Syn. 
Neur. N. A., p. 89, 1861. . 

Enallagma doubledayi Kirby, Synonymic Cat., 1890. 
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Ab. male 25, female 24; h. w. male 1'1, female 18. 
Male.-Similar to E. hage:ni. The abdominal appendages are short, 

the superiors have the upper branch rectangular in profile, shorter than 
the lower obtuse branch; the inferiors are as long as the upper branch 
of the superiors and are turned upwards; the superiors bear a pale 
tubercle which projects beyond the darker part of the appendages. 

Female.-Head and thorax yellowish where the male is blue. Dorsum 
of the abdomen dark green. 

Florida, Massachusetts, Ohio. 
This species has been taken in Ohio in May. Do'Ubledayi, hageni, 

ebrium, civile and carunC'Ulat'Um are black and light blue-bleu vif-in 
coloration. On the wing the blue is most conspicuous, and the insects 
appears to be largely of this color. Aspm's'Um, traviat'Um, geminatum, 
piscinarium, divagans and exsulans are black and darker blue-ble-u de ciel 
-the black predominating when they are seen flying. Antennatum, 
signatum and pollutum are black and blue, green, yellow or orange. 

E. HAGEN! Walsh (named for Hermann August Hagen). Plate V, 
figs. 1 and 2. 

Agrion hageni Walsh, Proc. Ent. So~. Phila., II, p. 234, 1863. 
E. hageni Kirby, Synonymic Cat., 1890. 

Ab. male 23, female 22; h. w. male 16, female 17. 
l\fale.-Blue; vertex black; postocular spots blue, large, usually 

connected. Thorax with mid· dorsal and humeral stripes black. Abdo
men blue, black as follows: basal spot on 1, apical spot on 2, apical third 
or fourth of 3-5, apical half of 6, all of 7 but an interrupted basal ring, 
and dorsum of 10. Legs dark and pale. 

Female.-Green; duller and paler. Dorsum of 2-10 black, 3-7 with 
pale basal rings. 

Canada; Maine, New York, Massachusetts, Maryland, Missouri, Illinois, 
New Hampshire, Delaware, South Dakota, Wisconsin, Iowa, Ohio, 
Indiana. 

Turkey Lake (Kellicott); Elkhart, June 11, 1895 (Weith); Crawford 
County, July 8, 1899 (Blatchley); Eagle Lake, July 5,6, 9 and 12, 
1898 (Deam); Round and Shriner lakes, June 7 and ~4 and July 21, 
1898, abundant, pairing on first two dates. 

May, June and July. A species of the smaller lakes, usually abundant 
where found. On June 7 it was the most abundant Enallagma about 
Shriner and Round lakes, especially frequenting the strips of Scirpus 
american'Us which grow on the shore and in the shallow water along the 
eastern part of Shriner. 
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E. EBRLUM Hagen (ebrius L., drunken). PI.! V, figs. 3 and 4. 

Agrion ebrium Hagen, Syn. Neur. N. A., p. 89, 1861. 
E. ebrium Kirby, Synonymic Cat., 1890. 

Ab. male 25, female 24; h. w. male 17, fe)Dale 18. 
Male.-Blue with black markings similar lO E. hageni, from which it 

may be at once distinguished by the abdominal appendages. Blue post
ocular spots large, connected. 

Female.-The color is yellowish green where the male is blue and the 
dorsum of the abdomen is entirely dark green excepting basal rings on 
2-7. 

Nova Scotia; Maine, New York, Illinois, Missouri, Iowa, New 
Hampshire, Michigan, Ohio, Indiana. 

Elkhart, June 11, 1895 (Weith). 

E. 	CIVILE Hagen (civilis L., of citizens, civil). PI. I; PI. V, figs. 5 
and 6. 

Agrian civile Hagen, Syn. Neur. N. A., p: 88, 1861. 
E. civile Kirby, Synonymic Cat., 1890. 

Ab. male 25, female 27; h. w. male 18, female 20. 
Male.-Blue and black, similar to the preceding species. The black 

on the apex of abdominal segment 6 usually occupies about two·thirds of 
the dorsum. The postocular spots are usually connected. 

Female.-The blue of the male replaced by duller blue, or yellowish 
green. Dorsum of abdomen black, 3-7 with pale interrupted basal 
rings. 

Canada, Mexico, West Indies; Maine, New York, Pennsylvania, 
Maryland, Virginia, District of Columbia, Missouri, Texas, SQuth 
Dakota, New Mexico, California, xlassachusetts, Michigan, Ohio, Illinois, 
(Adams) Indiana. 

Frantz Fishpond, July 4, 1898, June 5, 1899, abundant, pairing on the 
former date (Deam et al.); Wabash River, Wells County, July, 1896. 

May to September. Apparently this species is less common in Indiana 
than carunculatum, which it very much resembles in habits and appearance. 
Doubtle~s some of the State records as given for this species belong rather 
to carunculatum. Often old individuals of civile and carunculatum, and 
possibly of other species, have the wings slightly milky or gray and the 
pterostigma bluish or pruinose. 

E. CARUNCULATUM Morse (earuncula L., a bit of Hesh). PI. V, figs. 
7 and 8. 

E. carunculatum Morse, Psyche, Vol. 7, p. 208, March, 1895. 

Ab. male 25, female 26; h. w. male 19, female 20. 
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Male.-Blue; head and thorax with black markings similar to the 
pr~eding species; postocular spots connected. Abdomen blue, black as 
follows: basal spot on 1, apical spot on 2, apical third of 3, about apical 
half of two-thirds of 4 and 5, apical two· thirds or three-fourths of 6, all 
of 7 but a narrow basal ring, and all of 10. Legs dark and pale. 

Female.-Indistinguishable from E. civile. In both species there is a 
great variation in size. 

Nevada, Ohio, lllinois (Adams), Indiana. 
Simonton Lake, July 9 and 14, 1899, common (Weith); Frantz Fish

pond, July 4, 1898, June 5, 1899, rare (Deam et al.); Eagle Lake, July 5, 
9 and 10, 1898 (Deam); Round and Shriner Lakes, September 2, 1897, 
and June 24 and July 21, 1898; Wabash River, WeUsCounty, July, 1896. 

June to September. The males of this species are most easily sepa
rated from civile structurally by the superior abdominal appendages, as 
seen in dorsal view. In profile the appendages of these two species some
times appear obscure and indistinct. 

E. ASPERSUM Hagen (aspersus L., spotted). 

Agrwn aspersum Hagen, Syn. Neur. N. A., p. 97, 1861. 
E. asperBwn Kirby, Synonymic Cat., 1890. 

Ab.male 25, female 24; h. w. male and female 18. 
Male.-Blue; vertex black; postocular spots blue, connected. Throax 

with mid-dorsal and humeral stripes black. Abdomen blue, black as 
follows: a basal spot on I, an apical spot on 2, apical two-thirds of 3, 
all of 4-6 excepting narrow interrupted basal rings, basalhalfof 7, and 10. 
Legs dark and pale. The abdominal appendages are very similar to 
E. traviatum. In profile they may be distinguished as follows: aspersum 
has the lower lobe of the superiors more prominent than traviatum, so that 
inaspersum the inferior appendages just reach the tip of this lobe, in 
traviatum they extend far beyond it, almost equaling the npper lobe of 
the superiors. . 

Female.-Lighter than the male. Dorsum of 1-10 with a longi
tudinal black band, reduced to a narrow stripe on the greater part of 7 
and 8; interrupted basal rings on 3-6. 

New York, New Jersey, Illinois, New H;ampshire, Pennsylvania, Vir
ginia, Massachusetts, Ohio. 

E. TRAV1ATUM Selys (trat>iatuB L., from travio, to go through). PI. V, 
figs. 9 and 10. 

E traviatum Selya, BuH. Ac. Belg.(2) XLI, p. 519, 1876; Kirby, 
Synonymic Cat., 1890. 

Ab. male 25, female 24; h. w. male 17, female 18. 
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Male.-Blue; vertex blue or green bounded with black lines; post
ocular spots connected. Thorax with the black mid· dorsal and humeral 
stripes narrow. Abdomen blue, black as follows: a basal spot on 1, an 
apical spot on 2, all of 3-7, excepting rather broad intarrupted basal 
rings, a basal patch on 8, and all of 10. Legs dark and pale. 

Female.-Similar to the male, paler. Mid-dorsal thoracic and humeral 
stripes largely reddish yellow with narrow black lines. Dorsum of ab
domen black, blue as follows: interrupted basal rings on 3-7, 8 and 9 
excepting basal spots, and all of 10. 

New York, Massachusetts, Ohio, Indiana. 
Round and Shriner lakes, June 24, 1898, abundant, pairing, females 

were common in adjoining woodland. 
This delicate species has probably a very short seasonal range. Like 

several others of the genus-hageni, aspeJr81tm, divagans, pollutum-travia
tum seems to confine itself pretty closely to the lakes and ponds. 

E. GEMINA'rm.r KeUicott (geminus L., twin). PLV, figs. 11 and 12. 

E. 	geminata KeIlicott, Ent. News, Vol. VI, p. 239, September, 
1895. 

Ab. male 20, female 19; h. w. male 14, female 15. 
Male.-Blue; vertex black, postocular spots not connected. Thorax 

with wide mid·dorsal and humeral stripes, and a line on the second suture 
black. Abdomen blue, black as follows: a basal spot on 1, an apical 
spot on 2, the anterior point of this sometimes reaching the base of the 
segment, 3-6 excepting basal interrupted rings, all of 7 and 10. Legs 
pale and dark. 

Female. Similar, usually paler. Dorsum of abdomen black, an 
apical ring on 1, and widely interrupted basal rings on 3-7; 8 has a blue 
spot on either side-these spots are of variable size, sometimes meeting 
doreally, making the basal half or three-fourths of the segment blue. 

New York, Ohio, Michigan, Illinois (Adams), Indiana, 
Elkhart, May 31, June 10, September 18, 1895, July 18, 1899 

(Weith) j Lake, Jackson Township, Wells County, September 14, 1899, 
common, pairing (Deam) j Round and Shriner lakes, June 8 and 24, 
1898, ahundant on both dates; Eel River, Allen County, June 23, 
1898; Frantz Fishpond, .T uly 4, 1898. 

May to September. The smallest and possibly the most active repre
resentative of the genus in the State. They are found near streams and 
ponds or lakes, but seem to prefer the still water, over which, during 
the middle of the day, they fly restlessly back and forth, usually several 
feet or more from the shore. 
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E. 	PISCINARIUM n. sp (piscinarius L., one fond of fishponds). PI. V, 
figs. 13 and 14. 

Ab. male, 22; h. w. male 15. 
Male.-Head blue, beneath pale; the following black: vertex, anten

me, excepting the first joint, and the clypeus; post-ocular spots rounded 
cuneiform, narrowly connected. Prothorax black, posterior lobe nar
rowly margined with blue; thorax blue, a mid-dorsal and humeral stripe 
and a spot on the first and second sutures just under the wing bases, 
black. Abdomen blue, black as f<)llows: a basal spot and narrow 
apical ring on 1, a cordate apical spot connected with a narrow apical 
ring on 2, very narrowly interrllpted basal rings on 3-6 (these rings are 
widest anteriorly, becoming narrower successively), all of 7 and 10 j 
sides of 1 and 2 blue, posteriorly the black of the dorSllm extending 
more onto the sides. Legs pale; femora above, tibia anteriorly, and 
tarsi entirely, dark, successively paler from the first pair to the third. 
Superior abdominal appendages black, inferiors pale, tipped with dark; 
very similar to E. geminatum. The superiors, like geminatum, have a 
small acute tooth on the lower inner surface of the lower lobe; the upper 
lobe is shaped very much as in geminatum, while the lower lobe is more 
developed than in that species, turning upward and lying outside of the 
upper lobe. Seen from above and from the side the superior appendages 
on the inner surface resembled a mittened hand, the upper lobe corre
sponding to the thumb, which lies half within the partly cl08ed palm, 
represented by the lower lobe. The inferior appendage9, viewed in pro
file, are more upturned than in geminatum, the upper edge is more con
cave, and they are relatively shorter. 

Described from a single male. Franz Fishpond, Wells County, In
diana, July 4, 1898,L. A. Williamson. The specimen has been exam
ined by Dr. Calvert and Mr. Hine. It is depobited in the Museum of 
Comparative Zoology. Cambridge, Mass. 

The species is most nearly related to E. geminat'1km KeUicott. From 
that species it offers the following differences in coloration: Postocular 
spots connected in piscinarium, not connected in geminatum; a spot on 
the second lateral suture above in piscinarium, a well defined line in 
gvminatum; abdominal segment 2 without a lateral spot in pillcinarium, 
2 with a large irregular rectangular spot in geminatum; and the basal 
rings on 3-6 slightly wider and less interrupted in piscinarium than in 
geminatum. 

E. DIVAGANS &1ys (rlivagans L., wandering). PI. V, figs. 15 and 16. 

E. divagans Selys, Bull. Ac. Belg. (2) XLI, p. 519, 1876; Kirby, 
Synonymic Cat., 1890. 

Ab, male 23, female 24 i h. w. male 16, female 18. 
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Male.-Blue; vertex black, blue postocular spots connected. Thorax 
with mid-dorsal and humeral stripes and a spot on the first and second 
sutures above, black. Dorsum of abdomen black, an apical ring on 1, 
narrow interrupted basal rings on 3-7, and aU of 8 and 9, blue. Legs 
dark and pale. 

Female.-Similar, paler; humeral stripe with reddish yellow on the 
suture. Dorsum of abdomen black, a large basal spot on 9 and all of 10 
blue. 

Massachusetts, Pennsylvania, New York, Ohio, Indiana. 
Round and Shriner lakes, June 24, 1898, two males. 

E. EXSULANS Hagen (eX8ulans L., being a stranger). PI. V, figs. 17 
and 18 . 

.Agrion exsulans Hagen, Syn. Neur. N. A., p. 82, 1861. 
E. eXBulans Kirby, Synonymic Cat., 1890. 

Ab. male 27, female 26; h. w. male 18, female 19. 
Male.-Blue; vertex black, postocular spots connected. Thorax with 

mid-dorsal and humeral stripes and spots above the sutures, black. Dor
sum of abdomen black, a narrow apical ring on 1, narrow interrupted 
basal rings on 3-6, the apical part of 8 and all of 9 blue. Legs pale and 
dark. 

Female.-Similar, paler; the thorax has the mid-dorsal and humeral 
stripes bright dark green, each humeral enclosing a reddish yellow stripe 
which covers the suture; mid-dorsal carina yellow. Abdomen with the 
dorsum dark green, interrupted basal rings on 3-6, apex or not of 9 and 
usually all of 10 blue. 

Maine, New York, Pennsylvania, Virginia, Maryland, District of 
Columbia, Illinois, Missouri, Texas, Michigan, Ohio, Indiana. 

Elkhart, June 13, July 8, 1895, July 18, 1899 (Weith); Eagle Lake, 
July 6, 1898; Marion County, June 26, 1899 (Deam) j Wabash River, 
Wells County, July, 1896, June 22,1898, June 5,1899 (Deam et al.); 
Round and Shriner lakes, June 24 and July 21, 1898, rare j Eel River, 
Allen County, June 23, 1898, abundant, pairing. 

June to September. This very common species seems to prefer the 
herbage along streams, though it may be expected about every pond and 
lake. The male abdominal appendages Reem to offer greater individual 
variations than are found in the same parts in any other species occurring 
in the State. 

E. ANTENNATUM Say (antenna, L., a sail-yard). PI. V, figs. ],9 and 20 . 

.Agrim antennata Say, Journ. Ac. Pbila., VIII, p. 39, 1839. 
Protoneura antennata Hagen, Syn. Neur. N. A., p. 73, 1861. 
E. focheri 	Kellicott, Journ. Cin. Soc. Nat. Hist., p. 206, Janu

ary,1895. 
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Ab. male and female 24; h. w. male 17, female 18. 
Male.-Black, orange, blue and green; vertex black, face orange, 

blue postocular spots connected. Thorax black, a glaucous or yellow 
antehumeral stripe and the sides blue or greenish, excepting a black spot 
above on each of the sutures; beneath faintly tinged with yellowish. 
Abdomen with the dorsum black, the following blue: a narrow apical 
ring on 1, narrow interrupted basal rings on 3-6, and all of 9. Ptero
stigma small, square, a decided reddish brown. Legs yellow, lined with 
dark, the last pair the palest. 

Female.-Similar, paler; the mid-dorsal thoracic carina yellow (some
times so in the male also). Abdomen with dorsum bronze black, inter
rupted basal rings on 3-6 and most of 10 blue or pale. Pterostigma 
paler. 

Ohio, New York, Iowa, Illinois (Adams), Indiana. 
"Inhabits Indiana" (Say); Indiana Lake, June 25, 1899 (Weith); 

Eagle Lake, July 6, 1898 (Deam); Wabash River, Wells County, July 
and August, 1896, June 22, 1898, June 5, 1899; Frantz Fishpond, July 
4, 1898, June 5, 1899 (Deam et al.); Eel River, Allen County, June 23, 
1898, abundant; Round and Shriner lakes, June 7 and 24, 1898, com
mon, pairing on both dates. . 

May to September. This common and beautiful species frequents the 
herbage near streams, lakes and ponds, where it may sometimes be found 
in great numbers. It is distinguished from all the other Agrionines as it 
flies by'the orange or yellowish on the head and ventral part of the thorax 
all distinct from the black and blue or green of the remainder of the· 
thorax. During the middle of August, 1896, it was by far the most 
abundant Odonate about a deserted gravel pit near the Wabash River in 
Wells County. 

E. SIGNATUM Hagen (signatU8 L., marked). Pl. V, figs. 21 and 22. 

Agrion signatum Hagen, Syn. Neur. N. A., p. 84, 1861. 
E. signatum Kirby, Synonymic Cat., 1890. 

Ab. male 28, female 27; h. w. male 17, female 18. 
Male.-Orange; vertex black, orange occipital spots connected. 

Thorax with a mid-dorsal and humeral stripes and a line on the second 
suture bronze black or dark green, the humeral stripe sometimes has a 
lilac or greenish stripe of equal width lying just below it. Dorsum of 
abdomen black, the following orange or pale yellow: a narrow apical ring 
on 1, basal interrupted rings on 8-7, all of 9, and the sides of 10, some
times reducing the black on the dorsum of 10 to a line. Pterostigma 
paler than in antennatum, longer than wide. Legs pale yellow with little 
or no dark. 
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Female.-Similar, usually more blueish than yellow. Dorsum of ab
domen bronze black, 3-7 with yellowish, interrupted basal rings, 9 with 
the yellow on the sides reaching the mid-dorsum apically, and 10 entirely 
yellow. Legs with more dark than in the male. 

Maine, New York, Maryland, Georgia, Louisiana, Illinois, Missouri, 
Pennsylvania, Massachusetts, Iowa, Michigan, Ohio, Indiana. 

Turkey Lake (Kellicott); Elkhart, .Tune 10, 1895, July 27, 1899 
(Weith); Ohapman Lake, July 7,1898; Lake, Jackson Township 
Wells Oounty. September 14, 1899, pairing (Deam); Wabash River 
Wells Oounty, July, 1896, October 2, 1898 (Deam et al.); Round and 
Shriner lakes, August 1, 1896, September 2, 1897, June 7 and 24, and 
July 21, 1898, pairing on all dates but June 7; Eel River, Allen Oounty, 
.Tune 23, 1898, abundant. 

June to September. A common species, graceful and active, preferring 
slow flowing or still water. At Shriner and Round lakes they were 
abundant on the dates given above; the females ,when not pairing or 
ovipositing were always found among the vegetation near shore; the 
brightest colored males are oftenest seen about the lily pads at a consid
erable distance from land. As in pollutum, teneral individuals are dull 
pale blue, where the adults are orange or yellow in color. 

E. POLLUTUM Hagen (pollutus L., polluted). PI. V, figs. 23 and 24. 

Agrion pollutum Hagen, Syn. Neur. N. A., p, 36, 1861
E. poUutum Kirby, Synonymic Cat., 1890. 

Ab. male 28, female 27; h. w. male 17, female 18. 
Male.-Bright yellow, pale; vertex black, postocular spots blue, con

nected; thorax with a narrow mid dorsal stripe, a humeral spot above 
and below, joined with faint reddish, and a spot above on the second 
suture, bronze or green black; as in signatum, the humeral stripe has a 
pale indistinct bluish stripe below it. Dorsum of the abdomen greenish 
black or brown, segments usually darker apically, especially on the an· 
terior segments, posterior segments darker, blue or pale, as follows: basal 
rings on 3-7, all of 9, and the sides of 10, extending well onto the dorsum. 
Legs pale yellow without dark lines or with the merest trace of such. 

Female.-Similar, paler. Dorsum of abdomen bronze black, 3-7 with 
basal yellowish or pale rings, apex of 9 and all of 10 yellowish or bluish. 
Legs with more dark than in the male. 

Maine, Florida, Ohio, Indiana. 
Simonton Lake, July 13, 1899 (Weith); Round and Shriner lakes, 

September 2, 1897, June 7 and 24 and July 21, 1898, abundant at a few 
points around the lakes. 

June to September. Oolor of tenerals pale blue, changing to yellow 
with age. The females of ~gnatum and poUutum are distinguished by the 
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reduction of the thoracic mid-dorsal and humeral stripes in POUUtU1Jt. 

Pollutum is the most slender and delicate of the Enallagmas found in 
Indiana. Along the shores of Shriner Lake the species occurs abund
antly at a few places. During the middle of the day they will be found 
congregated in some cool, shady spot near the water's edge in such 
numbers that a single sweep of the net may capture half a dozen individ
uals. Like signatum, they are on the wing after sunset, often at a 
considerable distance from shore. 

ISCHNURA. Charpentier (ischno8 Gr., lean; aura Gr., tail). 
Charpentier, Lib. Eur., p. 20, 1840. 

A widely distributed genus of about 30 known species. It is repre
sented in North and South America, Europe, Asia, Africa, Australia and 
islands of the South Pacific. Two species are found in the State. L kel
licatti, so far as observed, confines itself to certain localities and surround
ings, but L verticalis is found everywhere, the males distinguished at once 
from the Enallagmas and other smaller species with which they commonly 
associate by the~green and black thorax and the bright blue on abdominal 
segments 8 and 9. 

The name Ischnurus was used in 1837 for a genus in Arachnida. The 
name Ischnura has been used, however, by all authors on Odonata during 
the past 50 years, and there seems no advantage to be gained by dropping 
it. If" all generic names are different unless originally spelled alike" 
(Jordan and Evermann, Fishes of North and Middle America, Part I, 
p. v, 1896), and if Scaphirhynchus and &apharhynchus can both exist, 
there seems no logical reason why Ischnura in Odonata may not be 
retained with Ischnurus in Arachnida. In his Synonymic Catalogue 
Kirby proposes the name Micronympha to take the place of Ischnura. 

The females of species in this genus are dimorphic. That is, at the 
time of imagination two distinct color types of females appear. In 
verticalis, for example, the females may be greenish and brown or black, 
or the thorax and basal abdominal segments may be conspicuously reddish 
yellow. Later both forms become pruinose and the original colors are 
almost, if not completely, obscured. Such dimorphism is said to exist in 
other Agrionine genera, among them Anomalagrian, which is found in 
Indiana. 

Male 	and black female.-Dorsum of 1 and 2 black; pterostigma on 
front' wings of male usually black above. 
verticalis. 

Dorsum of 1 and 2 with more or less blue; 
pterostigma on front wings of male usually 
largely blue above. kellicalti. 

Orange female.-Abdominal segments 2 and 3 largely orange. verticalis. 
Abdominal segments 2 and 3 largely black. kellicotti. 
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I VERTIOALIS Say (veJ'tex L" the highest point). PI. IV, figs. 6, 7 
7 and 9. 

Agrion verticalis Say, Journ, Ac. Phila. VIII, p. 37, 1839. 
Agrion verticale and Agrion ramburii Hagen, S,n. Neur. N. A., 

p. 82 and p. 76, 1861. 
Mwronympha verticalis Kirby, Synonymic Cat., 189U. 

Ab. male 20, black female 21; orange female 22; h. w. male 13, black 
female 14, orange female 15. 

Male.-Green; vertex black, small round, postocular spots and a 
short occipital line, blue. Thorax with wide mid·dorsal and humeral 
stripes, a spot above on the first suture, and a narrow line on the second 
suture, black, rarely the green stripe included between the middorsal 
and humeral stripes is interrupted to form an ! mark, as in Nehalennia 
posita. Dorsum of abdomen black, a narrow apical ring on 1 and narrow 
interrupted basal rings on 3-7 pale, 8 and 9 bright blue with a black 
stripe on e!ther side. Pterostigma on front wings black, on hind wings 
pale, brown. Legs pale and dark., The apical dorsal edge of 10 is pro
duced as an upturned bifid process. The appendages are short, the 
superiors lamellate, triangular in profile; the inferiors a little longer, 
produced from the lower outer side, the upper lobe short and erect. 

Black female.-Similar to the male, postocular spots connected or not j 
the humeral stripe is indistinct, usually black above and below, connected 
by reddish brown, sometimes represented by only a. spot above; first and 
second sutures each with a spot above: Dorsum of abdomen uniform 
black or dark brown, sides paler, greenish. Pterostigma on all the wings 
pale brown. UsuaUy smaller and slenderer, the head and thorax appre
ciably less robust, and the entire insect usually becoming less pruinose 
than the orange female. This description is made from alcoholic speci
mens. In life they are colored as follows: Bluish or grayish, pruinose; 
mid·dorsal thoracic and humeral stripes black; abdominal segments 1-7 
with their apices darker, usually black, and 8-10 black. ~ 

Orange female.-Colors orange and bronze black; vertel black, post
ocular spots orange, connected; thorax with black as in the male, stripes 
narrower, and only a spot or short line on the second suture. Abdomen 
with 1-3 largely orange, apical half or third of 3 bronze black; dorsum. 
of 4-10 bronze black, sometimes 8-10 are slightly marked with pale. 
This form becomes entirely pruinose, the orange entirely disappearing 
but remaining longest on the basal abdominal segments. In this colora
tion the postocular spots disappear or become dark brown; the black 
humeral stripe is bordered above (antehumeral stripe) and below by 
dark brown stripes; and the entire abdominal dorsum is black or dark 
brewn i the sides of thorax and abdomen greenish. These markinglil 
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appear when the pruinose insect is dropped into alcohol. In the locali· 
ties where the writer has observed this species the pruinose orange 
females in the spring have always been far more numerous than either 
the black females or the brightly colored orange females; in the autumn 
the black females seem to be most numerous. 

Quebec to Georgia, west to Missouri and Louisiana, Iowa, Michigan, 
Ohio, Illinois, Indiana. 

"Inhabits Indiana" (Say); Elkhart and vicinity; St. Joe River, 
Christiana Creek, Simonton Lake, June 10 and 11 and September 2, 
1895, May 10 and 25, 1897, May 14, 19 and 21 and July 13, 14, 19, 27 
and 30, 1899 (Weith); Crawford County, May 9, 1899 (Blatchley); 
Goose Lake, July 11,1898; Eagle Lake, July 9,1898; Lake, Jackson 
Township, Wells County, September 14, 1899 (De am) ; Wabash River, 
Wells County, July and August, 1896, June 22, July 31 and September 
4 and 10, 1898 (Deam et al.); Round and Shriner lakes, August 1,1896, 
September 2,1897, June 7 and 24 and July 21,1898, observed pairing 
on all dates but June 7; Eel River, Allen County, June 23, 1898 i 
Frantz Fishpond, July 4, 1898. 

May to October; found everywhere. Their Bight is so weak that wind 
storms often carry them far from their birthplace, and solitary individu
als may be found perhaps resting on some dry paved thoroughfare. The 
pterostigma on all four wings in young males is brown; it is only in fully 
matured males that the pterostigma on the front wings is different in 
color from the pterostigma on the hind wings. This applies as well to 
kellicotti. 

I. KELLICOTrI Williamson (named for David S. Kellicott). 

L kellicotti Williamson, Ent. News, Vol. IX, p. 209, November 
1898; Calvert, 1. c. p . .211. 

Ab. male 21, female 22; h. w. male 15, female 16. 
Male.-Blue; vertex black, postoculars blue, large, round and not 

connected. Thorax with wide, mid-dorsal and humeral stripes, a spot 
above on the first suture and a narrow stripe on the second, black. 
Abdomen above bronze black, the following blue: apex of 1, usually 
much of 2, the black on the sides extending across the segment apically 
and basally and near the middle, an apical spot on 7, and all of 8 and 9 ; 
pale interrupted basal rings on 3-7. Pterostigma of front wings mosUy 
bright blue above in fully matured individuals, pale brown in hind 
wings. Legs pale and dark. Appendages black, longer and slenderer' 
than in L verticalis. 

Black female.-Similar; postoculars continued onto' rear of head. 
Dorsum of abdominal 8e&,ments 8 and 9 usually. largely blue, 8 lome

19-GeoJ. 



280 REPORT OF STATE GEOLOGIST. 

times blue only basally and apically, 10 blue. Pterostigma pale brown, 
the same on all four wings. 

Orange female.-Similar to the black female but with orange or yellow 
replacing the blue. 

New Jersey, Block Island off Rhode Island coast (Oalvert), Indiana. 
Round and Shriner lakes, September 2, 1897, June 7 and 24, and 

July 21, 1898. 
Altogether 30 males and five females of this species has been taken in 

the State. Of the number, all but two males were taken in a small bay 
in the southwestern part of Round Lake. The two males were taken 
at the western end of Shriner Lake. They have heen found only 
about the beds of white waterlilies, resting on the floating leaves. Their 
flight is usually short· and direct, without the fluttering and hesitancy 
before alighting which makes the flight of other Agrionine species found 
associated with them. This species, and often Enallagma geminatum and 
Enallagma Bignatum, as well as others, is most ea~ily captured by strik
ing down with the insect net directly on the specimen and sinking the 
net with the captured dragonfly beneath the surface of the water. As 
the net is I!!wept through the water and brought to the surface the drag
onfly is found uninjured, clinging to the bag. Kdliootti may often be 
observed catching Diptera;. in fact, unless disturbed, this seems to be its 
only reason for flying from one leaf to another, excepting when it sud· 
denly darts at some trespassing Enallagma, usually signatum. 

ANOMALAGRION Selys (anomalos Gr., irregular; Agrion, a genus of 
Odonata, agrion Gr., a wild animal). 

Selys, Sagra's Hist. Ouba, Ins., p. 469, 1857. 

A genus represented by a single species, reported from North America, 
Ouba and Venezuela. 

A. HASTATUM Say (hastatus L., armed with a spear). PI. IV, fig. 8. 

Agrion ha8tata Say, Journ. Ac. Phila. VIII, p. 38, 1839. 
A. haBtatum Hagen, Syn. Neur. N. A., p. 77, 1861. 
Anomalagrion hastatum Kirby, Synonymic Oat., 1890. 

Ab. male 18, female 19; h. w. male 11, female 13. 
Male.-Orange or yellow; vertex black, postoeular spots 8mall, not 

connected. 'Vide mid· dorsal thoracic and humeral stripes and spot 
above on the second suture, bronze black. Abdomen yellow or orange, 
bronze black on dorsum as follows: aU of 1 and 2, much of 3, the basal 
Ilnd apical spots on 3 usually meeting on the mid-line, basal and apical 
spots, variable in size, on 4 and 6, and 7 basally. Pterostigma on front 
wings removed from tlie costa, ovate, reddish; on hind wings normal in 
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position, black. Legs pale, dark lined. Posterior dorsal edge of 10 
bears a slender bifid spine. Superior abdominal appendages half as long 
as 10, bifid; inferiors a little longer than the superiors, 

Black female,-Similar to the male; dorsum of abdomen black, pale 
interrupted basal rings on 3-6, Pterostigma brown, "imilar on all the 
wings, 

Orange female, -Similar to the male; postocular spots continuous 
with orange on rear of head; thoracic humeral stripe reduced to a line 
or wanting. Abdomen with spot on the middle of 1, at base of 2, apical 
rings on 2-4 and all of 5 or 6-8 or 9 bronze black. 

Venezuela, ltVest Indies; Maine, Pennsylvania, New Jersey, New 
York, Maryland, Florida, Louisiana, Texas, Iowa, Ohio, Illinois (Adams), 
Indiana, 

"Inhabits Indiana" (Say); Lake, Jackson Township, Wells County, 
June 21, 1899 (Deam); Elkhart, St. Joe River, July, 1~99 (Weith). 

May to September, A common species, to be looked for in marshes 
and swamps bordering streams or still water. 

TACHOPTERYX Uhler (tachys Gr., swift; pteryx Gr" wing), 

Uhler, Bull. Ac. Belg. (2) VII, p. 551, 1859. 

A genus of three known species. Two occur in North America, the 
third in Japan, Tachopte;ryx is one of the four genera which constitute 
the Legion Petalura of Selys. They differ from all other genera in the 
subfamily GomphinfE by having the median lobe of the labium bifid and 
by the females having an oviposi~or, 

T. THOREYI Hagen (named for }f. Thorey). 

Uropetala thoreyi Hagen, Mon. Gomph., p. 373, 1857. 
Petalura thoreyi Hagen, Syn. Neul'. N. A., p. 117, 1861. 
Tachopte;rgx thoreyi Selys, Bull. Ac. Belg. XLVI, p. 696, 1878; 

. Kirby Synonymic Cat., 1890. 

Ab. male 56, female 54; h. w. male 51, female 52. 
Male,-Gray, plumbeous or yellowish; head above dark, face yellow

ish with black, occiput yellowish, bordered with black. Thoracic sutures 
black, a wide, rather indefinite stripe on the humeral and another on the 
second lateral suture. Abdomen with black as follows: four spots on 
the dorsum of 1, the apical two the smaller, and a narrow interrupted 
transverse median ring, apical half and basal spot connecting on 3-7,. 
and most of 8-10. Pterostigma very long and narrow; front wings with 
about 15 antecubitals and 9 postcubitals; triangle of front wings usually 
twice crossed and of hind wings once. Superior abdominal appendages 
flattened, apical portion triangular; the inferior shorter, near its base 
with two superior recurved teeth. 
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Female.-Similar; basal spots on 3-7 less distinct. 
Massachusetts, New York, North Carolina, Maryland, Kentucky, 

Texas, Florida, Pennsylvania (J. L. Graf, H. D. Merrick). 
T. thoreyi has been taken by the writer in western Pennsylvania. It 

was usually observed resting in sunny situations on fences or trees, at the 
edges of woodland, A small stream and a small marshy area were near. 
While resting they are very easily approa,ched, and the net may be 
brought within an incb of them without disturbing them. In fact, 
they may be touched with the rim of the net and still remain at rest. 
Once aroused, their flight is swift and strong. Mr. Graf has observed 
the species in Allegheny County, Pa., from June I until JUly 16. 

HAGENIUS Selys lnamed for Hermann August Hagen). 

Selys, Bull. Ac. Belg. XXI (2), p. 82, 1854. 

The type' of the genus is H. bre:viBty7:UI3, found in North America and 
Colombia. A species from India has been provisionally referred to 
Hagenius. These are the only species of the genus known. 

H. BREVIf?TYLUS Selys (breviB L., short; stylus L., a style). 

H. 	 bre:vi8tylu8 Selys, Bull. Ac. Belg. XXI (2), p. 82, 1854; 
Hagen, Syn. Neur. N. A., p. 114,1861; Kirby, Synonymic 
Cat., 18&0. 

Ab. male 55, female 60; h. w. male 48, female 52. 
Male.-Black, marked with greenish' yellow; face yellow. Mid-dorsal 

thoracic carina a short curved line on either side, a transverse line in 
front, a narrow antehumeral stripe, usually interrupted, and two broad 
stripes on the sides and a line between them, yellow. Abdomen black, 
the following yellow : a median longitudinal stripe running nearly the 
length of the abdomen and ending on the base of 8, sides of 8 and 9, sides 
anteriorly, and beneath the entire length. Wings slightly tinged with 
brown; pterostigma long; front wings with about 20 antecubitals and 15 
postcuibitals. Abdominal appendages shorter than 10; superiors curved 
downwards at the apex, forming a hook, anterior to which there are two 
downwardly projecting processes; inferior about equal to superiors, wide, 
apex: broadly bifid, upturned. 

Female.-Similar; occiput small, bind border with a small posterior 
tubercle on each side. Vulvar lamina covering about a fourth of 9, 
apical margin excavated. 

Colombia, Canada; Maine, New York, Massachusetts, Maryland, Wis
consin, Kan!!as, Texas, Florida, Kentucky, Michigan, Pennsylvania, 
Ohio, minois (Adams), Indiana. 

-
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Elkhart, July 5, 1893, one female; September 4, 18g5, three nymphs; 
June 20,1897, one male at edge of thick woods; June 1, 1899, one male 
in woods (Weith). 

June, July and August. Apparently preferring the larger and more 
swiftly flowing streams, resting on the twig or branch of some near by 
shrub or tree, or hunting along the shore near the surface of the water, 
revisiting the same spot time and again. 

PROGOMPHUS Selys (pro Gr., before; GomphU8, a genus of Odonata, 
gornpJws Gr., a wedge-shaped bolt). 

Selys, Bull. Ac. Belg. XXI (2), p. 69, 1854. 
A genus confined to the Americas. Eleven species are known. One 

of these occurs north of Mexico and the West Indies. 

P. OBSCURUS Rambur (obs(J'wrU8 L., dusky). PI. IV, figs. 3 and 4. 
Diastatomma obseurum Rambur, Ins. Nevr., p. 170, 1842. 
ProgomphU8 ObS(JUrU8 Hagen, Syn. Neur. N. A., 'po 110, 1861; 

Selys, Bull. Ac. Belg. XLVI (2), p. 658, 1878; Kirby, 
Synonymic Cat., 1890. 

Ab. male and female 43; h. w. male 32, female 33. 
Male.-Brown, marked with greenish yellow; face and occiput green

ish, occiput nearly straight, two yellow spots behind each eye. Thorax 
with the following markings: each side above with an oblique line which 
meets a transverse line anteriorly, and a narrow interrupted antehumeral 
stripe; sides indefinitely brown and green. Abdomen above with the 
apices of 2-7 brown, widest on 5 and 6, 7 with a brown spot on either 
side near the middle, 8-10 uniform brown. Wings with a smaH brown 
basal spot; in front wings about 15 antecubitals and 8 postcubitals. Legs 
small, yellowish brown, pale beneath. Superior abdominal appendages 
pale yellow. about twioe as long as 10; inferior a third shorter than the 
superiors, brown, a dorsally directed process before the apex. 

Female.-Similar; the abdomen darker, the greenish yellow reduced 
to basal spots, or anteriorly appearing as an interrupted longitudinal 
mid-dorsal stripe. 

Mexico; Massachusetts, Pennsylvania, Georgia, Texas, Oregon, Cali
fornia, Ohio, Illinois (Adams), Indiana. 

Elkhar~, July 4, 1895, over marsh; Simonton Lake, July 8, 1895, 
and July 9, 1899 (Weith); St. l\:lary's River, Ft. Way'ne, June 26,1898, 
not rare at the ripples, a pair taken resting on a boulder in mid-stream. 

GOMPHUS Leach (gornphos Gr., a wedged shaped bolt or nail). 
Leach, Edinb. Encyc. IX, p. 137, 1815. 

As used by Selys, the genus GomphU8 includes more than 50 known 
species. About 20 of these are found in Europe, Asia or Africa and the 
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remainder occur in North America. No less than 15, and possibly a 
greater number of species will eventually be found in the State. Selys. 
Bull. Ac. Belg. XXI (2), 1854, divides the genus into 7 groups with 
the following types: 

I. G. occipitalis from India, since made the type of another genus. 
The species referred to this group of the genlls Gomphus in 1854 have 

been transferred to two other genera. 
II. G. dilatatU8 from the United States. 

III. G. vulgatU!simUil from Europe. 
IV. G. pallit!iu8 from the United States. 

V. G. parvulUil from the United States. 
VI. G. plagiatU8 from the United States. 	 ': 

VII. G. notatU8 from the United States. 

Species representing groups II-VII, exceptiIlg V, will doubtless be 
found in the State. Needham, Canadian Entomologist, July, 1897, 
after studying the nymphs or a number of species, groups the N. A. 
species of the genus Gomphll8 under four genera, as follows: 

I. Lanthu8, type G. pa'l"VulUll,=Group V. 
II. ArigomphUil (OrCUll), type G. pallidU8,=Group IV. 

III. 	 StylurUll, type G: plagiatUil. This genus includes Groups VI 

and VII of Selys. 


IV. The name GompWU8 is retained for Groups II and III of Selys. 
In the present paper it is deemed advisable to use the name GomphUil 

in its wider sense. Kirby, in his Synonymic Catalogue, uses the name 
Aeshna of Fabricius for this genus. As has been pointed out (Selys., 
Needham) the name G:omphU8 should be retained. 

The Gomphi are strong fliers and some of them are among our most 
wary dragonflies. As imagoes the males are much oftener taken than 
the females. Many species prefer the rocky, rapid ripples of some 
stream, flying back and forth near the water's surface, and taking long 
rests on some sunny boulder. Others frequent the shores of lakes and 
ponds. Some species are frequently met with in open fields and along 
sunny roads. The females are more retiril!g than the males. Of the 
material collected in the State, in every species excepting G. exilis, the 
males have greatly exceeded the females in numbers. Excepting spinicepB, 
which flies from July till September, the various species may be looked 
for from May till J u [y. June is the Odonate month as far as the Agrio
ninre and Gmnphinre are concerned. Later Bummer brings the Aeschninre 
and the Libellulinre, but it is during June, that in Indiana the maximum 
number of species is on the wing. 

Coloration usually offers specific characters. Structurally the abo 
dominal appendages and genitalia of the male, and the occiput and vulvar 
lamina of the female are distinctive. 
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Groups of Selys. in which the species known or likely to occur In 

Indiana fall: 

II. Dilatatus, vastus, ventricolJUS, crasllUs. 
III. 	 Quadricolor,fraternus, externus, graslineUus. 
IV. 	 Pallidus, viUosipes, furcifer, sordidus, 8picatu8, descriptus, exi1is. 
VI and VII. Notatus, amnicola, IJpinWeps, plagiatus, segregans. 

Abdominal segment 9 not longer than 8; thorax colored much as in 
figs. 2 or 3, PI. VII; males with 7-9 conspicuouly dilated, superior 
abdominal appendages black. 1. 

Abdominal segment 9 usually equal to or longer than 8; thorax col
ored much as in figs. lor 4, pI. VII; males with 7-9 less expanded, 
superior abdominal appendages yellow or brown, rarely black. 9. 

L 	 Segments 7-9 greatly dilated. 2. 

Segments 7-9 moderately dilated. 5. 


2. 	 Abdomen more than 40 in length. 3. 

Abdomen less than 40 in length. 4. 


3. 	 Abdomen more than 45 in length. dilatatu8. 

Abdomen less than 45 in length. cra88US. 


4. 	 Humeral and antehumeral black stripes not meeting. vastus. 
Humeral and antehumeral black stripes joined for some distance. 

ventricosus. 	 . 
5. 	 Dorsum of 9 black. 6.· 


Dorsum of 9 with some yellow. 7. 

6. 	 Abdomen about 32 in length. quadricolor. 


Abdomen about 40 in length. exiernus. 

7. 	 Superior surface of all the tibire not yellow or green. 8. 

Superior surface of all the tibire yellow or green. graslinellus. 
8. 	 Posterior edge of the inferior abdominal appendage of the male, 

seen from above, straight; occiput of the female with a median 
spine. fraternus. 

Posterior edge 	of the inferior abdominal appendage of the male 
seen from above, concave; occiput of the female without a 
spine. exiernu$. 

9. 	 Thorax pale with dark markings, the pale area on the dorsum of 
the thorax on either side of the mid·dorsal dark area continu
ous with the pale anterior edge of the meso-thorax: (fig. 1, pI. 
VII). '10. 

Thorax 	dark with pale markings, the pale stripe or bar on the 
dorsum of the thorax on either side of the mid-dorsal dark area 
not meeting the pale mesothoracic halfcollar (fig. 4, pI. VII). 
16. 
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10. 	 Thorax with "the brown markings pale and obsolete, sides with 
little or no brown. pallidu8. 

Thorax dll'rker, humeral and antehumeral not widely separated. 
11. 

11. 	 Abdomen about 34 or more in length. 12. 

Abdomen about 31 in length. exilis. 


12. 	 ViU08ipell. furcifer, sordidUll, :picatus, dellcriptus: the males may 
be separated by their abdominal appendages (pI. VII); the 
females may be distinguished as follows: 

Occiput with a spine or prominence in the middle. 13. 
Occiput without median spine or prominence. 14. 

13. 	 Colors dark brown or black and olive. vill08ipes. 

Colors obscure dull brown and olive. spicatUll. 


14. 	 Abdominal segment 9 with a yellow mid-dorsal stripe; colors dull 
brown and olive. sordidus. 

Abdominal segment 9 above brown or black. 15. 
15. 	 Apices of the vulvar lamina rounded. furcifer. 


Apices of the vulvar lamina pointed, divaricate. descriptus. 

16. 	 Abdomen less than 38 in length. amnicola. 


Abdomen about 40 or more in length. 17. 

17. 	 Segment '7 and 9 about equal in length. spinieeps. 


Segment 7 much longer than 9. 18. 

18. 	 Black, marked with yellow and green; stripes or bars on thorax 

above usually separated from meso-thorax half-collar by more 
than their own width; antehumeral narrowed or interrupted 
above. notatu8. 

Fuscous, marked with yellow and green; stripes on thorax above 
longer, more nearly reaching the meso-thoracic half-collar; 
antehumeral of uniform width. plagiatus. 

G. DILATATUS Rambur (dilatus L., broadened). PI. VI, fig. 6. 

G. dilatatus Rambur, Ins. Nevr., p. 155, 1842; Hagen, Syn. 
Neur. N. A. p. 103, 1861. 


Aeskna dilatata Kirby, Synonymic Cat., 1890. 


Ab. 	male 52, female 47; h. w. male and female 40" 
Male. -Yellow marked with black; head yellow, borders of labrum, 

a transverse line between clypeus and frons, and vertex black. Thorax 
with the following black: a stripe on either side of the mid-dorsal carina 
not reaching the front margin, a humeral and antehumeral stripe, and 
lines on the first and second sutures. Abdomen black above, a mid
dorsal yellow stripe on 1-4, and long yellow apical spots on 5-7; sides of 
1 and 2 and spots on the sides of 8 and 9, yellow. Pterostigma yellow; 
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costa yellow. Legs black, the femora of the first pair yellow beneath. 
Abdominal segments 7-9 greatly dilated. 

Female.-Similar to the male. Abdominal segments 7-9 less dilated. 
Vulvar lamina eiongate, bifid, the apices separating. 

Michigan, Georgia, Florida, Ohio. 

G. VASTUS Walsh (vastU8 L., large). PI. VI, figs. 3, 5 and 28. 

G. VastU8 Walsh, Proc. Ac. Phila., p. 3lJl, 1862. 

Ae8hna vasta Kirby, Synonymic Cat., 1890. 


Ab. male and female 38; h, w. male 30, female 32. 
Male.-Black, marked with greenish yellow; head with the following 

green: occiput, median part of frons, post·clypeus below, and labrum on 
either side above. Thorax black with diverging stripes above, which 
meet the interrupted mesothoracic semicollar below and join above with 
a narrow antehumeral stripe, and sides, excepting the distinct lines on 
the first and second sutures, greenish yellow. Abdomen black; 1 and 2 
above greenish yellow; an indistinct interrupted longitudinal yellow 
stripe on 3-7, ending on the base of 7; sides of 1 and 2 greenish, 7 
shaded with yellowish, 8 with a basal spot, and 9 largely, bright yellow. 
Costa green on its anterior edge. Legs black, femora of the first pair 
green beneath. Aegment 7-9 greatly dilated. 

Female,-Similar. Segments 7-9 less dilated. V ulvar lamina with 
its two points turned inwards and upwards. 

Quebec; New York, Massachusetts, Maryland, District of Columbia, 
Illinois, Pennsylvania, Iowa, Michigan, Ohio, Indiana. 

Elkhart, May 17, 1896, at edge of grove, five males, three females 
(Weith). 

This common species may be expected along the Ohio River or, in fact, 
any of the larger rivers or lakes of the State. The males are oftener 
found near the water's edge, the females in some field or along !lome 
country road. 

G. VENTRICOSUS Walsh (venter L., the abdomen). 

G. ventrioosus Walsh, Proc. Ent. Soc. Phila., II, p. 248, 1863; 
Selys, Bull. Ac. Belg. XLVI (2), p. 453, 1878. 

Aeshna vent;ricosa Kirby, Synonymic Cat., 1890: 

Ab. male 33, female 35; h. w. male 28, female 30. 
~Iale.-Differs from G. Va/!t1.UI in the following points: face without 

black; median thoracic black area with the sides parallel, not wider 
below; humeral and antehumeral black stripes contIuent for some dis· 
tance; that is, the antehumeral yellow stripe reduced (in VastU8 not at 
all); and one pleural stripe. There are other differences, but these will 

http:Va/!t1.UI
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separate ventrico8U8 from VlJAltus and other nearly related species. Ab
dominal segments 8-] 0 are black above, and the appendages are distinct. 

Female.-Similar to the male. Abdomen more robust. Vulvar 
lamina similar to vustua, the pointed tips more divaricate. 

Massachusetts, Virginia, Michigan, Illinois. 

G. ORASSUS Hagen (cra88U8 L., thick). 

G. craSSU8 Hagen, Bull. Ac. Belg. XLVI (2), p. 453, 1878. 
Aeshna cra8sa Kirby, Synonymic Cat., 1890. 

Ab. female 43; h. w. female 36. 
Male.-Not known. 
Female.-Described as much resembling externus, with the following as 

some of the differences: a conical brown spine between the lateral ocel
lus and the eye (in externua a yellow spine behind the ocel1us); the line 
on the first lateral suture of the thorax is narrow and interrupted, on the 
second suture the Hne is wider; abdomen very robust; the dorsal stripe 
on 2 is not trilobed; and the vulvar lamina constricted near its base, 
then enlarging in two flattened pointed diverging lobes (in externus the 
lamina is not constricted and the two lobes are contiguous to near their 
apices, when they widely diverge). 

Kentucky. 
The above description is taken from Hagen's original description. The 

vulvar lamina as here described for crlJAl8U8 agrees with the vulvar lamina 
of the form caned externua by Kellicott in The Odonata oj Ohio. The 
description given above of the vulvar lamina of externua agrees with the 
form called jralernus in the Odonata of Ohio. Possibly the externus of 
the Odonuta of Ohio should be cra88ua, though the Kentucky specimen is 
larger than Ohio and Indiana specimens. 

G. 	QUADRIOOLOR Walsh (quattuor L., four; color L.). PI. VI, figs. 7 
and 29. 

G. quadricolor Walsh, Proc. Ent. Soc. Phila. II, p. 248, 1863. 
Aeshna quadricolor Kirby, Synonymic Cat., 1890. 

Ab. male and female 32; h. w. male 26, f~male 27.. 
Male.-Bluish green, marked with black; face olive. Thorax with 

the following black: a mid dorsal stripe, wider below and not reaching 
the anterior edge, a humeral and antehumeral stripe, equal in width, 
connected above and below, and the first and second sutures and most of 
the space between them. Abdomen black above, a longitudinal mid
dorsal stripe on 1-3, very narrow on 3, and small basal spots on 4-8, 
yellow or green; sides of 1 and 2 largely greenish, and 8 and 9 largely 
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bright yellow. Costa yellowish, pterostigma light brown. Legs black. 
Abdominal segments 7-9 moderately expanded. 

Female.-Similar, more robust~ Abdominal segments 7-9 less ex
panded, the yellow duller. Vulvar lamina short, emarginate. 

Massachusetts, Michigan, Illinois, Ohio, Indiana. 
Elkhart, May 5 1896, a male, probably quadricolor, in a road (Weith) ; 

St. Mary's River, Ft. 'Vayne, .Tune 26, 1898, one male, taken at a rapid 
stony ripple, others seen. 

G. FRATERNUS Say (fraternW3, L ,brotherly). PI. VI, figs. 8, 9 and 30. 

Ae8hna, fraterna Say, .Tourn. Ac. Phila. VIII, p. 16, 1839. 
GomphW3 JraternW3 Hagen, Syn. Neur. N. A., p. 104, 1861. 
Ae8hna Jraterna Kirby, Synonymic Cat., 1890. 

Ab. male 37, female 38; h. w. male 30, female 32. 
Mllle.-Yellowish green or olive, marked with dark brown; face 

greenish, without black. Thorax with the following brown: a mid
dorsal stripe, not reaching the anterior edge, an antehumeral equal in 
width to the mid·dorsal stripe, a slightly narrower humeral, a line on 
each of the lateral sutures and a short line or spot between them below. 
Abdomen black above, with a longitudinal mid· dorsal stripe, olive ante
riorly where it is widest, and yellow posteriorly, ending as yellow basal 
spots on 7-8 or 9; sides of 1 and 2 and part of 3 greenish; lateral basal 
spots on 7 and 8, and all of the side of 9, yellow. Pterostigma brown, 
costa yellow. Legs mostly black. Segments 7-9 laterally expanded . 

.Female.-Similar, usually more yellowish. Humeral and antehumeral 
stripes connected above. Abdomen more robust; 7-9 less dilated. Vul
var lamina reaching the middle of 9, bifid, the apices diverging. 

New York, New Hampshire, Texas, Illinois, Michigan, Ohio, Indiana. 
"Common in June on the banks of the Wabash " (Say) ; St. Mary's 

River, Ft. Wayne, June 26, 1898, common about stony ripples. 

G. 	 EXTERNU8 Hagen (externus L., strange, external). Pl. VI, figs. 
2, 10 and 31. 

G. externUfJ Hagen, Mon. Gomph., p. 411, 1857; Syn. Neur. N. 
A., P 104, 1861. 


Aemna externa Kirby, Synonymic Cat., 1890. 


Ab. male 40, female 41; h. w. male 32, female 33. 
Male and female.-Very similar toJraternus, slightly larger, and body 

color usually more greenish or olive than in that species. In Jraternus 
abdominal segment 9 is usually black above in both sexes; in externu8 
it has a yellowish longitudinal stripe or basal spot. In externus the males 
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have the abdominal appendages slenderer than injraternus; viewed from 
above, the posterior edge of the inferior between its two branches is con
cave in a continuous curve with these branches; in fraternus the pos
terior edge is straight. The females may be distinguished by the shape 
of the occiput. (See pI. VI.) 

Nebraska, Illinois, New Mexico, Texas, Ohio, Indiana. 
Wabash River, Wells County, June 22, 1898, about stony ripples, 

many seen, several males taken. 
This species, as determined by Professor Kellicott, is not externus; ac

cording to Dr. Calvert and .Mr. Adams, as is shown by specimens in the 
M. C. Z. The true externu8 has the abdominal appendages distinctly 
different from either jraternus or externus as determined by Kellicott. 
Probably two species have been confused under the name ofjraternus, so 
that either the jraternns or externus of the Odonata oj Ohio and of the 
present paper possibly represents an undescribed species. (See G. 
crassuB.) The vulvar lamina of the two species designated in this paper 
may be distinguished as follows: externus-constricted near the middle, 
bifid just beyond the constriction, the lobes gradually tapering, divari
cate, acute (from a drawing by Mr. Hine); jraternus-bifid, lobes slightly 
tapering, contiguous till just at their tip where they turn outward at 
right angles, apex obtuse. 

G. GRASLINELLua Walsh (diminutive of G. graslini, named for A. D. 
de GrasIin). PI. VI., fige. 11, 12 and 32. 

G. graslineUus Walsh, Proc. Ac. Phila., p. 394, 1862. 
l1/J8hna graslinella Kirby, Synonymic Cat., 1890. 

Ab. male 36, female 37; h. w. male 31, female 32. 
Male and female.-Similar to jraternus, color more yellowish. Humeral 

and antehumeral stripes often connected for their entire length in the 
female; both sexes with the stripes on the first and second lateral sutures 
wider than in jraternus or externU8. Abdomen above with more yellow. 
dorsum of 9 and 10 conspicuously yellow; sides of 8-10 with more 
yellow. Tibioo of aU the legs with a gr6len stripe on the upper side. 

Illinois, Ohio, Indiana. 
Marshall County, May 18, 18£19 (Blatchley); Frantz Fishpond, 

July 4, 1898, one male and one female, the female taken while oviposit
ing among the algoo much after the manner of Libellulas. 

Grtulinellus is apparently very common at certain times and places. 
It is often taken along larger streams. 
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G. PALLIDUS Rambur (pallidu8 L., pale). PI. VI, fig. 13. 

G. pallidu8 Rambur, Ins. Nevr., p. 163, 1842; Hagen, Syn. 
·Neur. N. A., p. 105, 186!. 

G. pilipe8 Hagen, Syn. Neur. N. A., p. 106, 1861. 

Aeshna pallida Kirby, Synonymic Cat., 1890. 


Ab. male 39, fcmale 37; h. w. male 32, female 33. 
Male.-Olive, with pale brown markings; occiput and face greenish. 

Thorax with the· median brown area pale, obsolete; the humeral and 
antehumeral separate; little or no brown on the sides. Abdomen brown, 
with an interrupted yellow dorsal band on 1-7. Costa, yellow. Femora 
beneath and tibial above, greenish. 

l!'emale.-Similar. Occiput slightly concave. Vulvar lamina bifid 
at its extremity. 

Georgia, Louisiana, lllinois (Adams), Indiana. 
Christiana Creek, May 26, 1897, one female (Weith). 

G. VUJLOSIPES Selys (villo8US L., hairy; pes L. t foot). PI. VI, fige. 1, 
14 and 33. 

G. villosipes Selya, Bull. Ac. Belg. XXI (2), p. 53, 1854; Hagen, 
Syn. Neur. N. A., p. 105, 1861. 


Aeshna vill08ipes Kirby, Synonymic Cat., 1890. 


Ab. male 38, female 39; h. w. male 33, female 34. 
Male.-Olive, marked with dark brown; face and occiput greenish, 

the latter with a median spine. Thorax with the following brown: a 
short narrow stripe on either side of the mid·dorsal carina, a short ante
humeral stripe, a humeral of equal width, and indistinQt lines on the first 
and second sutures. Abdomen black, an interrupted yellowish green 
longitudinal mid-dorsal stripe indistinct or wanting on 8 and 9, 10 and 
the superior appendages entirely yellow; sides greenish or yellow, reduced 
to linear spots on 4-6. Pterostigma light brown; costa yellow. Legs 
black; the first femora beneath and all the tibire above green. 

Female. -Similar; stouter; abdomen with more yellow on the sides. 
ThE occipital spine is simple or several pointed. Vulvar lamina short, 
bifid, the apices contiguous. 

Massachusetts, Michigan, Pennsylvania, New York, Ohio. 
The writer has taken this species in western Penneylvania near Pitts· 

burg in a marsh with It small area of open water. The few specimens 
observed were resting on railroad ties which were floating in the water. 
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G. 	FURCIFER Hagen (furca L., a two-pronged fork; (ero L., to carry). 
Pl. VI, figs. 15 and If). 

G. fwrciJer Hagen, Bull. Ac. Belg. XLVI (2), p. 458, 1878. 
Aeshnafurcifer Kirby, Synonymic Cat, 1890. 

Ab. male 35, female 36; h. w. male 28, female 30. 
Male and female.-Similar to villosipe8. The humeral and ante

humeral stripes sometimes united above. Distinguished from villosipes in 
both sexes by the absence of the occipital spine; the abdominal append
ages of the male are distinctive. 

Mas,achusetts, Michigan, Ohio. 
Furcifer is said to frequent still or sluggish bodies of water. 

G. SORDIDUS Hagen (sordidus L., dirty, sordid). PI. VI, figs. 17 and 34. 

G.8o'rdidus Hagen, Bun. Ac. Belg. XXI (2), p. 54, 1854; Syn. 
Neur. N. A., p. 106, 1861. 

G. minutus (excepting male) Calvert, Phila. Cat., p. 244, 1893. 
G. liv·idus Kellicott, Od. Ohio, p. 66, 1899. 
G. umbratu.s Needham, Can. Ent., p. 184, July, 1897. 

For the above synonymy I am indebted to Dr. Clllvert. 
Ab. male 35, female 36; h. w. male 30, female 32. 
Male.-Olive, marked with brown; face and occiput greenish. Thorax 

with the extent of the hrown markings very variable, usually as follows: 
a brown stripe on either side of the mid·dorsal carina, not reacbing tbe 
anterior edge, an antehumeral and humeral stripe, joined above and 
below, and first and second sutures and much of the sides indistinctly. 
Abdomen brown, a maculate longitudinal mid-dorsal yellow stripe; 
9 above entirely yellow; 10 and the appendages brown; "ides greenish 
or yellow, reduced to basal spots on 3-7. Pterostigma light brown; 
costa yellow. Femora brown; tibial black, green above. 

Famale.-Similar. Vulvar lamina short, bifid. 
South Carolina, Pennsylvania, Georgia, Ohio, Indiana. 
Christiana Creek, May 25,1897, one female; June 1,1897, two males 

(Weith). 
This species seems to live along the smaller rivers and streams. 

G. 	 8PICATU8 Hagen. (ilpica L., a point, a spike). PI. VI, figs. 18 
and 35. 

G. spicatu8 Hagen, BulL Ac. Belg. XXI (2), p. 54, 1854; Syn. 
Neur. N. A., p. 107, 1861. 


Aeshna spioota Kirby, Synonymic Cat, 1890. 


Ab. male and female 36; h. w. male 29, femllJe 30. 
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Male and female.-Very eimilar to 8ordidU8. Abdomen above and on 
the sides with more greenish and yellow. Female with the vulvar lamina 
short, deeply and broadly bifid. From sordidW3 this ~pecies may be dis
tinguished by the abdominal appendages of the males and the occipita or 
the females. 

Canada; n.lassachusetts, Maine, New York, Ohio, Indiana. 
Shriner Lake, June 8, 1898, many males, one female taken, common, 

flying over the water near the shores of the lake. 
"SpieatW3 frequents the borders of wave· beaten shores or rushing 

rivers. ' '-Kellicott. 

G. DESCRIPTUS Banks (delWriptUIJ L., described). PI. VI, fig. 19. 
G. deacriptu8 Banks, Journ. N. Y. Ent. Soc. IV, p. 194, 1896. 

A b. male and female 35; h. w. male 30, female 31. 
Male and female.-Similar to sordid118. In the male abdominal seg· 

ments 9 and 10 above and the appendages are black; in the female the 
abdomen is more yenow, aud 10 has a mid· dorsal longitudinal stripe. 
Occiput of female slightly concave in the middle. Vulvar lamina one
third as long as 9, the apical half bifid, the tips acute and divaricate. 

New. York, Illinois (Adams). 

G. EXILIS Selys (wilil! L., small). PI. VI, figs 20, 21 and 36. 

G. exilis Selys, Bull. Ac. Belg. XXI (2), p. 55, 1854; Hagen, 
Syn. Neur. N. A., p. 108, 1861. 


Ae8hna exilil! Kirby, Synonymic Cat., 1890. 


Ab. male 31, female 32 i h. w. male 25, female 26. 
Male.-Greenish yellow, marked with dark brown i face and occiput 

green. Thorax with the following brown: a mid·dorsal stripe slightly. 
wider below, not reaching the anterior edge, above narrowly joined to 
the antehnmeral, an antehumeral and humeral stripe, and the first and 
second sutures and much of the space between them. Abdomen dark 
brown, segments 1-8 with a narrow yellow mid·dorsal stripe; sides of 
land 2 greenish; sides of 8 and 10, and nearly all of 9, yellow. Costa 
yellowish green. 

Female.-Similar. Abdomen with the sides yellower, and 9 and 10 
yellow above. Legs paler than in the male. Vulvar lamina short, tri
angular, the apex bifid, the ends rounded. 

Q,uebec; Maine, New York, Massachusetts, Maryland, New Jersey. 
Pennsylvania, Florida, Michigan, Ohio, Indiana. 

Christiana Creek, 1\'lay 25, 1897, one female; Simonton Lake, July], 
one female, July 8,1897, one male, not common; Indiana Lake, June 
25, 1899 (Weith); Goose Lake, July 8, 1897, one female (Deam). 
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6. gP. Collected by Prof. R. C. Osburn, Loudonville, Ohio, June 10, 
1899. Pl. VI, fig. 22. 

Ab. male 35; h. w. male 28. 
Male.-"Abdominal appendages and genitalia like brevis, and head of 

abbreviafUil "-Calvert. 
Thorax bright olive, dark brown as follows: on either side of the mid

dorsal carina, not extending to the anterior edge, an antehumeral and 
humeral, equal in width and joined above and below, and short lines 
below on the lateral Butures. Abdomen black, yellow triangular basal 
spots on 1-7. Occiput high, rounded. Legs black, first femora green 
below. Segments 7-9 moderately expanded. 

New York (Calvert) and Ohio (Osburn). 

G. NOTATUg Rambur (notatUil L., marked). PI. VI, fig. 23. 

G. 	 'lWtatll., Rambur, Ins. Nevr., p. 162, 1842; Hagen, Syn. 
Neur. N. A., p. 110, 186l. 

G. fluvialis Walsh, Proc. Ac. Phila., p. 394, 1862. 
Aeshna notata Kirby, Synonymic Cat., 1890. 

Ab. male 40, female 41; h. w. male 32, female 34. 
Male.-Greenish yellow and black; vertex and occiput black, frons 

black with a transverse yellow line (interrupted in the middle) above, 
clypeus with black on either side of the center, labrum with the lower 
half, edges, and broad·median stripe, black. Thorax black, the following 
greenish yellow: interrupted meso thoracic semicoI1ar, dorsllm each side 
with a short oblique bar, a narrow, sometimes interrupted, antehumeral 
stripe, and all of the sides, excepting broad lines on the sutures. Abdo
men black, the following greenish or yellow: mid-dorsal line on 1 and 2, 

,indistinct dorsal basal spot on 3 and 8, sometimes appearing also on the 
other segments, the extreme posterior edge of 8 and 9, sides of 1 and 2 
and 8-10. Legs black, anterior femora green beneath. 

Female.-Similar, throughout with less black; thoracic antehumeral 
stripe wider. Abdominal segments 3-8 with small yellow basal spots 
above. Occiput similar to plagiatll8. Vulvar lamina short, terminating 
in two conical, divaricating branches. 

Canada; Michigan, Illinois, Ohio. 
This species may be looked for along the Ohio and Wabash, and per

haps. other larger rivers. 

G. AMNICOLA Walsh (amnicola L., that grows near a river). 

G. amnicola Walsh, Proc. Ac. Phila., p. 396, 1862. 
Aeshna amnicola Kirby, Synonymic Cat., 1890. 


Ab. male and female 36; h. w. male and female 33. 
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Male and female. -Similar to notatus. Described as brighter yeHow; 
tbe oblique stripes on the thorax above shorter; the antehumeral line 
interrupted; and an incomplete line on the first lateral suture, and none 
on the second. Superior abdominal appendages of the male less divari
cate; vulvar lamina of the female ending in two contiguous branches. 

Illinois, Iowa. 

G. 	8PINICEP8 Walsh (Wina IJ., a thorn; caput L., the bead). Pl. VI, 
figs. 24 and 25. 

}facrogomph1t8 (n spiniceps Walsh, Proc. Ac. Phila., p. 389, 1862. 
G. spiniceps Selys, Bull. Ac. Belg. XXV (2), p. 750, 1873. 
A6shna spinieep8 Kirby, Synonymic Cat., 1890. 

Ab. male 46, femaJe 47; h. w. male 37, female 39. 
Male and female.-Black, marked with olive and yellow; similar to 

notaf:uJ3; face without distinct black markings, obscured with brown; 
oblique bands on dorsum of thorax longer; first and second lat~ral su
tures and the space between them brown; basal yellow spots on 3-7 
more conspicuous; occiput of the male almost straight, little elevated; 
fl,maJe with a small median notch, similar to plagiaf;U3; vertex of the 
female with a yellow acute spine behind each lateral ocellus; first 
hamular branch long, exposed part equal to twice the distance from 
it to the base of the segment, curved; in notatus about equal to this 
distance, and straight; vulvar lamina very short, rounded. 

Massachusetts, Illinois, Pennsylvania, Ohio. 
On July 4, 1899, large numbers of this species were transforming 

along the Allegheny River just above Pittsburg in western Pennsylvania. 
It was impo,sible to capture the fully matured individuals which occa
sionally flew up from the grass or from the willow shrubs. The tenerals 
were more often found among the willows than elsewhere. 

G. PLAGIATUS Selys (plagios Gr., sloping). PI. VI, figs. 26, 27 and 37. 

G. 	plagiatu8 Selys, Bull. Ac. Belg. XXI (2), p. 57, 1854; Hagen, 
Syn. Neur. N. A., p. 109, 1861. 

Aeshna plagiata Kirby, Synonymic Cat., 1890. 

Ab. male 43, .female 45; h. w. male 35, female 37. 
Male and female.-Brown or fuscous, marked with yellow or green, 

duller than the preceding related species, similar. Tenerals have the 
abdomell almost entirely yellow, obscured with pale brown; fully colored 
individuals have the abdomen brown, with a yellow, mid-dorsal stripe, 
more conspicuous than in notatus, and segments 9 and 10 pale brown. 
Humeral stripes longer than in notatus; antehumeral stripe wider than in 
notatus or spinicep8, not interrupted or narrowed above. 

20-6601. 
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Maryland, South Carolina, Pennsylvania, Tennessee, Florida, Texas, 
Ohio, Illinois (Adams). 

This species is common in the great marshes about Sandusky, Ohio. 
It is easily taken. A male, collected by R C. Osborn, July 9, 1899, 
shows a peculiar thoracic color pattern, due to the reduction of the dark 
markings. The pale oblique bars on each side of the thorax above are 
widest in front, where they are continuous with the mesothoracic half· 
collar; the dark humeral and antehumeral stripes are separated by the 
width of the former; first and second sutures with brown, interrupted 
on the first, wider on the second. The coloration of other parts of this 
speoimen is as usual. 

G. I!EGREGANS Needham (segregans L., living apart). 

Styhtru8 segregans Needham, Can. Ent. XXIX (8), p. 185, 1897. 

Ab. male 44; h. w. male 35. 
Described from a single male, reared at Havana, Ill. Similar to the 

preceding species The appendages are described as follows: "Male 
superior appendages yellowish brown, much longer than 10, divaricate 
at almost a right angle, slightly incurved toward the tip and cut obliquely 
to form an obtuse external angle at two-thirds their length, and a supero
internal point. The bevelled portion is minutely denticulate opposite the 
apices of the inferior appendage. No teeth or spines. The inferior ap· 
pendage is bifid half its length with branches strongly divergent and 
strongly upcurved. their apices resting outside the bevelled portion of the 
superiors." 

DROMOGOMPH(JS Selya. (dromos Gr., flight; Gomphus, a genus of Odonata, 
gompho3 Gr., a wedge·shaped bolt). 

Selya, Bull. Ac. Belg. XXI (2), p. 58, 1854. 

A genus of three known species, confined to North America. 
Femora of last pair of legs entirely blaek. sp'inoBuB. 
Femora of last pair of legs with much yellowish. spoliatus. 

D. 8PINOS(JS Selys. (spinosus L., thorny). /PI. II. 

D. spinosus Selys, Bull. Ac. Belg. XXI (2), p, 59, 1854. 
Gomphu8 sp'inQ8WJ Hagen, 8yn. Neur. N. 1\., p. 102. 
D. spinosus Kirby, Synonymic Cat, 1890. 

Ab. male 41, female 43; h. w. male 34, female 36. 
Male.-Black or brown, marked with yellowish green; face and occiput 

yellowish, the occiput convex. Thorax above yellowish, this pale area 
about equaling in width the wide brown humeral stripe, which is divided 
by a pale, sinuate, narr@w, antehumeral stripe; anteriorly the brown 
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humeral stripe gives off a narrow brown stripe which passes to near the 
mid·dorsal carina and then backward, disappearing above; sides light 
colored. Abdomen largely black, with an interrupted longitudinal mid
dorsal stripe, widest anteriorly; 7-9 dilated. Legs black, first femora 
green beneath. Abdominal appendages black, divaricate, pointed; the 
inferior sborter tban the superiors. 

Female.-Similar; the line turning inward and upward from the 
humeral stripe along the mid-dorsal carina is wider than in tbe male, so 
the female seems to have a mesothoracic collar, joined by a mid-dorsal 
stripe, and short oblique bars on either side of and near the mid· dorsal 
stripe, yellow. An acute spine behind each lateral ocellus. Occiput 
with a median acute spine. 

Maine, Georgia, Kentucky, West Virginia, Illinois, Texas, New York, 
Pennsylvauia, Massachusetts, New Jersey, Florida, Michigan, Ohio, 
Indiana. 

Elkhart, June 9, 1895; .June 10, 1897 ; June 5, 1899, in woods, rare; 
Elkhart River, July 4, 1897; Indiana Lake, June 25, 1899, common 
(Weith); Wabash River, June 22,1898 j St. Mary's River, Ft. Wayne, 
June 26, 1898, flying over ripples. 

"The female has been observed often ovipositing in a manner similar 
to llfacromia illinoiensi8, that is, by skimming the water and every few feet 
touching it with the abdominal tip, scarcely checking her speed; at other 
times I have seen them drop from an overhanging tree and repeatedly 
tap the water,' remaining in one place, after the manner of IJibeUula. 
Pairs were noticed to fly up into tree tops and remain in union for a con
siderable time."-(Odonata of Ohio.) 

D. 	SPOLIATUS Hagen (8poliat1ls L., impoverished). 

Gomphu8spoliatusJ:Iagen, Mon. Gomph., p. 409, 1857; Syn. Neur. 
N. A., 	p. 103, 1~61. 

D. 8poliatus Kirby, Synonymic Cat., 1890. 

Male.-Yellow or greenish yellow, marked with brown; face and 
occiput greenish. Thorax above brown, a mesothoracic collar, mid-dorsal 
carina, an oblique bar on either side and a narrow antehumeral stripe, 
sometimes interrupted, yellow; sides greenish yellow, a brown stripe on 
each suture. Abdomen with 1-6 above black or dark brown, an irreg
ular, interrupted longitudinal mid·dorsal stripe and, sides, yellow; 7-9 
greatly dilated, yellow, clouded and shaded more or less with brown; 10 
entirely yellow. Pterostigma light brown; costa greenish. Abdominal 
appendages yellow, in profile straightQr than in D. spino8US, less curved, 
and the superiors with the inferior carina less strongly developed. 

Female.-8imilar. Occiput with an obtuse prominence at the middle. 
Texas, Ohio. 
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June and July. This species has been taken along the Maumee River, 
in northwestern Ohio. It may certainly be expected along the rivers or 
canal at Ft. Wayne. 

OPHIOGOMPHUS Se1ya. (ophis Gr., a serpent; Gomphus, a genus of Odo
nata, gompho8 Gr., a wedge·shaped bolt). 

SelJs, Bull. Ac. Belg. XXI (2), p. 39, 1854. 

A genus including a dozen species. Two occur in Asia, a third in 
Europe and the remaining nine are confined to North America. For a 
discussion of the genus, and figures of the N. A. species, see Needham, 
Can. Ent. XXXI (9), September 1899, p. 233. 

O. 	RUPINSULEN8IS 'Valsh (N~pes L., a rock; insula L., an island: Rock 
Island, lllinois). 

(H) erpetogomphus ?rupinlJ1.densis Walsh, Proc. Ac. Phila., p. 388, 
1862. 

O. rupinsulensi8 Selya, Bull. Ac. Belg. XLVI (2), p. 434, 1878. 
Diastatom'Yl/,(t rupin81.llense Kirby, Synonymic Cat., 1890. 

Ab. male R9, female 38; h. w. male 31, female 32. 
Male.-Bright green or yellowish green, marked with brown; face, 

occiput anll parts of vertex, green. Thorax with indistinct brown as fol
lows: a humeral line wider above, an antehumeral of equal width, and 
the upper part of the second lateral Buture. Abdomen brown with elon
gated basal spots, pointed posteriorly, on 1-9, sIdes of 1 and 2 and 7-9, 
and most of 10, greenish yellow. Pterostigma brown; costa green or 
yellow. Legs pale proximally, darker distally. Abdomen slender, 7-9 
expanded. Appendages yellow or greenish; superiors obtuse, curved 
inwards; inferior shorter, its branches not divaricate, before the apex a 
stout process, pointing upward and outward. 

FeIrlale.-Similar; brown thoracic marks fainter. Abdomen duller, 
more robust, 8 and 9 somewhat expanded. Vulvar lamina almost as 
long as 9, bifid, the branches divergent only at the apex. 

Canada; Maine, New York, Illinois, 'Visconsin, New Jersey, Penn
sylvania, Ohio, Indiana. 

Elkhart, May 30, 1895, over marsh; June 17, 1897, and May 11 and· 
23, 1899, not com~on, in woods (Weith); 'Vabash River, June 10, 1898, 
one male. 

May and June, frequenting the "ripples oflarger streams, flying back 
and forth over the water or resting on the ground near the water's edge. 
The size and bright color at once distinguish this species. 
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CORDULEGASTER Leach (cordyle Gr., a club; gaster Gr., the abdomen). 

Leach, Edinb. Encyc. IX, p. 136, 1815. 

A genus of 15 known sIl8cies, distributed over North and Central 
America, Europe, Asia and Africa. Three fossil speeies have been 
referred to this genus. Two species may be expected in the State. 
They are rare, apparently frequenting ravines and the edge of woods. 

Mr. J. S. Hine has kindly furnished me with the following note: 
"Professor Kellicott took O. errOMU8, female, at Sugar Grove, Ohio, 
resting on a branch above a cold spring on a hill-side. I found O. obliquus 
June 12, 1899, at Medina, Ohio. Between two hills in a pasture the 
water hRd formed a small gutter, similar to a furrow, rather crooked. A 
small amount of water stood in this gutter at intervals. The Oordule
gastere followed the bends of the gutter very closely, flew leisurely, and 
did not seem at all molested by my presence. If I had held my net quiet 
I believe they would have flown in. I never before saw so large a 
species taken so easily. I took them about ten o'clock in the morning. 
The strip between the two hills mentioned above was perhaps ten rods 
wide. The hills on either side were thinly wooded. J. B. Parker took 
the same species in the ravine north of the township line near Columbus 
last spring. He said the species seemed to be common and flew rather 
leisurely. I visited the place a few days later but was unable to procure 
or even see a single specimen." 

Abdominal segments 2-7 with yellow sub-median transverse rings, very 
narrowly interrupted above on 3-7. errone'lts. . 

Abdominal segments 2-8 maculate above with spear-shaped yellow 
spots. obliquus. 

C. ERRONEUS Hagen (erroneus L., wandering about). 

O. 	erroneus Hagen, Bull. Ac. Belg. XLVI (2), p. 688, 1878; 
Kirby, Synonymic Cat., 1890. 

Ab. male 54, female 55; h. w. male 44, female 50. 
Male and female.-Black or brown,marked with yellow; face yellow 

and black. Thorax with the following yellow; diverging stripes on the 
dorsum and two broad stripes on either side. Abdomen yellow as 
follows: a narrow median transverse ring on 2 (in the female this 
widens on either side, passing forward onto the sides of 1; in the male 
much of 2 may be yellow, the black confined to a large mid-dorsal spot), 
wider sub-median transverse rings on 3-7, 8 with two spots on either 
side, the posterior two indistinct in the female. Male superior abdomi· 
nal appendages shorter than 10, the apices turned outward, in profile a 
conspicuous sub-median ventral process; inferiors slightly shorter, broadly. 
bifid at apex. Anterior row of spines on second and third tibire replaced 



soo ItEPORT oj;' STATE GEOLOGIST. 

by knobs. In the female the vulvar lamina long, projecting, about thre~ 
times as long as 9. ' 

North Carolina, Kentucky, Pennsylvania, 'Vest Virginia, Ohio. 

C. OBLIQUUS Say (obliquUiJ L., slanting). 

Aeshna obliqua Say, Journ. Ac. Phila. VIII, p, 15, 1839. 
O. obliquWl Hagen, Syn. Neur. N. A., p. 116, 1861. 
Twniogaater obliqua Kirby, Synonymic Cat., 1890. 

Ab. male 50, female 54; h. w. male 42, female 47. 
Male and female.-Similar to the preceding; dorsal thoracic stripes 

wider and shorter. Abdomen with segments 2-8 (female) or 3-9 (male) 
each with a mid·dorsal spot, long on 2 and 3, shorter and basal on the 
remaining segments. In the male the superior abdominal appendages 
are shorter than 10, apices not turned outwards, in profile with the lower 
edge straight, without ventral processes; inferior shorter, scarcely bifid. 

Canada; Maine, Massachusetts, Illinois, West Virginia, Ohio, Indiana. 
"Inhabits Indiana" (Say). 

BOYERIA MacLachlan (named for Boyer de Fonscolombe). 

MacLachlan, Ann. Mag. Nat. Hist. XVII (6), p. 4'!4, 1896. 
New name for FOmJcolambia Selye. 

A genus of three species, found in Europe, Japan and North America. 

B. VINOSA Say (Vin08UiJ L., full of wine). 

Aeshna vin08a Say, Journ. Ac. Phila. VIII, p. 13, 1839. 
Aeschna quadriguttata Hagen, Syn. Neur. N. A., p. 130, 1861. 
Fonscolambia mnoBa Kirby, Synonymic Cat., 1890. 

Ab. male and female 50; h. w. male 42, female 44. 
Male. - Color dark brown, marked with green and yellow; face 

obscure greenish. Thorax with a. dorsal green stripe on either side above 
and two bright yellow spots on each side below. Abdomen spotted with 
yellow. Pterostigma yellowish brown; wings brown at base and some
times faintly at apex. Abdomen constricted at 3, a longitudinal mid
dorsal stripe on 3-8; superior appendages almost as long as 9+10, widest 
beyond the middle, apex hardly acute, a small ventral tooth near the 
base; inferior two-fifths as long as superiors, triangular, the apex 
notched. 

Female.-Similar, the green dorsal thoracic stripes obscure. Hind 
wings with the anal angle rounded, not acute as in the male. 
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Canada; Ma,ine, New York, Massachusetts, Pennsylvania, Maryland, 
District of Columbia, Carolina, Georgia, Kentucky, Tenne8see, Arkan
sas, Michigan, Ohio, Illinois (Adams), Indiana. 

Elkhart, June 20, 1899, rare, flying in the woods (Weith). 

June to September, usually along streams with wooded banks. 


BASI1E8CHNA Selys (basis Gr., base; Aeschna, a genus of dragonflies, 
probably aischro8 Gr., ugly). 

Selys, Bull. Ac. Belg. V (3), p. 735, 1883. 

A genus of a single specieS. 

B. .TANATA Say (Janus L., a Latin deity). 

Aeshnajanata Say, Journ. Ac. Phila. VIII, p. 13, 1839. 

Aeschnajanata Hagen, Syn Neur. N. A., p. 125, 186l. 

B. janata Kirby, Synonymic Cat., 1890. 

Ab. male and female 43; h. w. male and female, 36. 
Male.-Brown, marked with green and yellow; face greenish, frons 

with a· black T mark above. Thorax with an obscure dorsal green 
stripe on either side above, and sides each with two yellow stcipes, nar
rowly bordered with black. Abdomen spotted and banded with greenish, 
fading in dry specimens. Wings yellowish brown at base; anal angle of 
the hind wings acute. Abdomen constricted at 3. Superior appendages 
about equal to 9+10, basal three-fifths extending downwards and back
wards, apical two·fifths extending directly backwards, expanded, the 
interior edge straight; inferior equal to one·half the superiorll in length, 
triangular, pointed. 

Female.-Similar. Anal angle of hind wings rounded. Appendages 
simple, straight. 

Maine, Massachusetts, New York, New Hampshire, New Jersey, 
Ohio, Indiana. 

Elkhart, May 7, 1896, in the roads; May 4, 1898, April 30, May 4 
and 11, 1899, in woods, rare; Christiana Creek, May 5, 1899 (Weith). 

April, May and June. This species may often be found flying back 
and forth over Ilome small stream or pond much after the manner of the 
Aeschnas which appear later in the season. 

GOMPH1ESCHNA Selys (Gomphu8, a genus of Odonata, p. 283; Aeschna, a 
genus of OdonatR, p 303.) 

Selys, Trans. Ent. Soc Lond., p. 413, 1871. 

A genus represented by a single species from the United States. (Cal
vert-Cat. Od. Phila., 1893, p. 248.) 
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G. FURciLLATA Say (furcilla L., little fork). 

Aeshnafurcillata Say, Journ. Ac. Phila. VIII, p. 15, 1839. 
Aeschnafurcillata Hagen, Syn. Neur. N. A., p. 181, 1861. 
A. 	antilope Hagen, Proc. Bost. Soc. Nat. Hist. XVI, p. 354, 

1874. 
Gompha;sehna furcillata and G. antilope Kirby, Synonymic Cat., 

1890. 

Ab. male 43, female 40; h. w. male 35, female 36 . 
. Male.-Brown, marked with blue or green and black; face brown, 

frons above with a black T spot. Dorsum of the thorax with an obscure 
green stripe on either side; humeral suture above, first lateral suture 
below, and second lateral suture for its entire length, narrowly black. 
Abdomen black or dark brown with yellow or green. (brown in dried 
specimens) marking!!. Pterostigma brown; costa yellowish. Superior 
abdominal appendages as long as 9+10, straight, widened for the apical 
half, apex rounded, an inferior basal tooth; inferior two-fifths as long, 
bifid at apex, divaricate. 

Female.-Similar, front wings with a faint brown spot, sometimes 
wanting, at the nodus. Appendages as long as 10, straight, simple. 

Massachusetts, Vermont, Maryland, Georgia, ~fichigan, New Jersey, 
Virginia, Ohio, Pennsylvania (Graf). 

May and June. A specimen, a female, given me by Mr. Graf, 
flew into his home in Pittsburg. The single specimen taken in Ohio, 
11.1110 a female, was found one morning clinging to a screen door in 
Columbus. 

EPIlESCHNA Selys (epi Gr., near; Aeschna, a genus of Odonata, p. 303). 

Selys, Proc. Bost. Soc. Nat. Hist. XVIII, p. 36, 1815. 

A genus including two known species, one frolO North America, the 
other from South America. "This horrible creature had no mouth that 
we could perceive; but, as if to make up for that deficiency, it was pro
vided with at leaet four score of eyes, that protruded from their sockets 
like those of the green dragonfly."-The Thousand and Second Tale, 
E. A. Poe. 

E. HEROS Fabricius (heros Gr., a war!ior). 

Aeshna heros Fabricius, Ent. Syst. Suppl., p. 185, 1798. 
Aeschna hero8 Hagen, Syn. Neur. N. A., p. 128, 1861. 
E. heros Kirby, Synonymic Cat., ]890. 

Ab. male 66, female 68; h. w. male 56, female 60. 
Male.-Brown, marked witli green; face brown and green; frons above 

with a T spot. Thorax with the following green: a dorsal stripe, wider 
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above, on either side, and two broad green stripes on each side. Ab
domen marked with green rings and spots. The colors fade till the 
abdomen becomes entirely brown; in life the colors are most beautiful, 
the eyes deep blue above, shading below into green. Wings usually 
tinged more or less with yellowish; the apices sometimes brown; ptero
stigma reddish brown. Abdominal segment 10 with a median dorsal spine. 
Superior appendages long, apical two-thirds expanded; inferior one-half 
1\8 long, apex notched.. I 

Female.-Similar. Occiput on either side prod~ced backward in an 
obtuse angle. Abdominal segment 10 with a ven~ral denticulate pro
jection. Appendages as long as 9+10, leaf.like, simple. 

Quebec to Mexico, west to the Mississippi; Michigan, Ohio, Illinois, 
Indiana. I 

"Aeshna multieincta.-Inhabits Indiana" (Say); Elkhart, May 24, 
1896, one female caught in the house; June 23, 1897, one male (Weith); 
Bluffton, July, 1896, one female caught in the hOUl· by Miss Henrietta 
Arnold. 

Before storms this species often enters houses. t flies from May till 
September, but is commonest during May and ell. ly summer, when it 
may be expected along country roads, in open woods, over fields or 
water-any place where it may hunt flying insects. i 

I 

lEscmu. Fabricius ("A name in~roduced by former writers," probably 
aischr08 Gr., ugly). 

(Aeshna) Fabricius, Syst. Ent., p. 424, 1775. 

A genus of about 50 species, represented in North and South America, 
Europe, Asia, Africa and Australia. Eleven fossil species have been 
referred to this genus. Three species have been taken in Indiana and a 
fourth may be expected. The three known to occur in the State are 
Tery similar in habits. They frequent the edges of woods, especially where 
there are pools of water or Ilome small stream, from the last of July 
until late in the fall. During the middle of the day they spend much of 
the time resting on twigs of bushes and trees. Late in the afternoon 
they are most active, flying about over fields, and hovering over stretches 
of water. They constantly return to some' sheltered nook among the 
bushes or sedges to catch the insects there. AI! darkness comes on, they 
are seen to take long rests in dumps of weeds and grass or in trees, and 
finally they cease flying altogether. 

Frons above with a black T spot. 1. 
Frons above without a black T spot. pentacantha. 
1. 	 Male.-Anal triangle of hind wings of 2 cells; 10 with three 

dorsal basal spines, the median one the largest. Z. 
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Male.-Anal triangle of hind wings of 3 cells; 10 without dor
sal spines. c()1lstricta. 

2. 	 Superior longitudinal carina of the superior appendages not den
ticulate. verticalis. 

Superior longitudinal carina of the superior appendages with 4-9 
denticles. clepsydra. 

A. 	VERTICALIS Hagen (vertex L., the highest point). PI. VII, figs. 
10 and 11. 

A. 	verticalis Hagen, Syn. Neur. N. A., p. 122, 1861; Kirby, 
Synonymic Cat., 1890. 

Ab. male 52, female 53; h. w. male 45, female 46. 
Male.--Reddish brown; marked with green and blue. Thorax with a 

green stripe, wider above, on either side above j sometimes a short green 
antehumeral stripe. and two stripes on either side, the anterior one most 
distinct, green or blue. Abdomen with spots and rings of green and blue. 
Abdomen slenderer than in c()1lstricta; constricted at 3. Superior append
ages as long as 9-+-10. 

Female.-Similar. Hine states that this species may be recognized 
from constricta by the length of the vulvular process, 2 mm. in constricta, 
1 mm. in verticalis. The appendages are also only about half as wide 
as in that species. 

Nova Scotia to the District of Columbia j Illinois, California, Ohio, 
Indiana. 

Elkhart, September 9, 1895, one female, probably this species, taken 
in a grove (Weith). 

A. 	OLEPSYDRA Say (clepsydra Gr., a waterclock). Pl. VII, figs. 12 
and 13. 

Aeshna clepsydra Say, Journ. Ac. Phila. VIII, p. 12, 1839. 
Aeschna clepaydra Hagen, Syn. Neur. N. A , p. 122, 1861; Kirby, 

Synonymic Cat., 1890. 

Ab. male 54, female 52 j h. w. male 46, female 44. 
Male and female.-Coloiation similar to the preceding. Male distin

guished by the denticles on the superior carina of the superior abdominal 
appendages; female not separable. 

Finland, Siberia, Canada; I~abrador to Massachusetts; New York, 
Maryland, Michigan, Wisconsin, Illinois, Dakota, Ohio, Indiana. 

Turkey Lake, two males and one female (Kellicott). 
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A. 	CONSTRICTA Say (comtrWtus L., constricted).. PI. IV, fig. 10; pI. 
VII, figs. 14 and 15. 

Aeghna conBtricta Say, Journ. Ac. Phila. VIII, p. 11, 1839. 
Aesehna conBtricta Hagen, Syn. Neur. N. A., p. 123, 1861; Kirby, 

Synonymic Cat., 1890. 

Ab. male 55, female 54; h. w. male and female 45. 
Male.-Reddish brown, marked with bright green; face green or 

brown. Thorax with a broad green stripe on either side above, a short 
green antehumeral stripe, and two stripes on either side green or blue. 
Abdomen marked with green and blue spots and rings, constricted at 8. 
Superior appendagenlightly longer than 9+10. 

Female.-Similar. Wings often tinged with yellowish. Append
ages simple. 

Siberia; Labrador to MaryJand, west to Colorado; British Columbia 
to Lower California; Ohio, TIlinois, Indiana. 

"Inhabits Indiana" (Say); Lake, Jackson Town~hip, Wells County, 
September 14, 1899, common (Deam); Elkhart, October 12, 1899 
(Weith); Round Lake, September 2, 1897, numerous about the outlet 
of the lake, pairing at rest on weeds and low shrubs. 

This and Anax junius are the common representatives of the subfamily 
in the State. The males of constricta have the abdomen marked with 
blue, with little or no green, while the females have but little blue or 
none at alL This is true also of ·vertieali8 and clepsydra: 

A. PENTACANTHA Rambur (pente Gr, five; acantha Gr., a thorn). 

A. pentacantha Ram bur, Ins. Nevr., p. 208, 1842; Hagen, Syn. 
Neur. N. A., p. 129,1861; Kirby, Synonymic Cat., 1890. 

Ab. male and female 56; h w. male and female 48. 
Male and female.-Di~tinguished from the preceding by the absence 

of a T spot on the frons above. Superior abdominal appendages of the 
male short, dilated beneath before the apex, obliquely truncated; the 
inferior a little shorter, obtuse. Female appendages small. 

Illinois, Louisiana, Texas. 

ANAX Leach (anax Gr., a king, a lord.) 

Leach, Edinb. Encyc. IX, p. 137, 1815. 

A genus of 25 living species, represented in North and South America, 
Europe, Asia, Africa, and the Hawaiian Islands. One fOl!sil species is 
known. 

Frons above with a. black or brown spot. junius. 
Frons above without markings. longipes. 



306 REPORT OF STATE GEOLOGIST. 

A . .JUNIUS Drury (Juniu8 L., a proper name). 

LibeUulajunia Drury, Ill. Exot. Ent. I, p. 112, 1770. 
.A. Junius Hagen, 8yn. Neur. N. A., p. 118, 1861; Kirby Syno

nymic Cat., 1890. 

Ab. male 55, female 54; h. w. male 51, female 52. 
Male.-Green, marked with blue and brown; face green; frons above 

with a dark spot, surrounded by yellow, the latter surrounded by a blue 
ring. Thorax green. Abdomen with 1 and base of 2 green; 3-10 bright 
blue with a longitudinal interrupted mid· dorsal brown band. Wings more 
or less tinged with yellowish. Abdomen constricted at 3. Superior 
appendages as long as 9+10, with a lateral and posterior sub-apical spine; 
inferior shorter, quadrangular. 

Female.-Similar. Abdomen with the blue of the male replaced by 
purplish brown. Occiput emarginate. Abdomen less constricted at 3. 
Appendages leaf-like. 

China, Siberia; Que bee to Florida and the West Indies, west to the 
Pacific; Alaska to Costa Rica; Sandwich Islands; Michigan, Ohio, 
Illinois, Indiana. 

Turkey Lake (Kellicott); Elkhart, over marsh, August 30 and Sep
tember 3, 1895; September 15 and 18, 1896; April 22, 1898 (Weith); 
Lake, Jackson Township, Wells County, September 14, 1899 (Deam); 
Round and Shriner Lakes, August 1, 1896; September 2, 1897; June 7 
and 24 and July 21, 1898; Wells County, July and August, 1896; June 
22, 1898. 

March to November. Occasionally this species will appear in large 
compact flocks which pass back and forth in pursuit of insects, very 
much after the manner of night hawks. Like this bird, too, as twilight 
comes on they fly nearer and nearer the ground as the flocks of small 
diptera settle to the earth. During the latter part of July, 1896, several 
such flocks were seen near Bluffton. Some of these flocks numbered at 
least several hundred individuals. Junius is oftenest found during May 
and June, when they may be found pairing and ovipositing about every 
weedy pond. They fly about in couple, then drop down on some bit of 
floating stuff, where they rest a moment or so, the female with her 
abdomen submerged as she deposits her eggs; then the pair rise and fly 
back and forth along the shores or over the water, coming to rest again 
near or at a distance from their former resting place. 

A. LONGIPES Hagen (longus L., long; pea L., foot). 

A. 	longipes Hagen, 8yn. Neur. N. A., p. 1~8, 1861; Kirby, 
Synonymic Cat., 1890. 

Ab. male 56, female 57; h. w. male 52, female 54. 
~le.-lIead, thorax and base of abdomen, green. A.bdomen brick red. 
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Female.-Abdomen, from the third segment, brown. 
Brazil, Mexico, West Indies; New York, Massachusetts, New Jersey, 

Maryland, Georgia, Florida, Ohio (?). 

DIDYMOPS Rambur (didymos Gr., double; opa Gr., eye). 

Rambur, Ins. N6vr, p. 142, 1842. 

A genus of one species, confined to the United States. The single 
representative may be found from April till in June patrolling the Bunny 
edges of woods, the shores of lakes, and the banks of rivers. 

D. TRANSVERSA Say (transversus L., transverse). PI. IV, fig. 5. 

LiheUula transversa Say, Journ. Ac. Phila. VIII, p. 19, 1839. 
D. 	transversa Hagen, Syn. Neur. N. A., p. 135, 1861; Kirby, 

Synonymic Cat., 1890. 

Ab. male 37, female 39; h. w. male 34, female 38. 
Male.-Grayor brown marked with pale yellow; face brown with a 

greenish transverse stripe; frons with a black T spot. Thorax with 
the sides each with a yellow band, bordered in front and behind with 
black, between the wings. Abdomen above with yellow basal spots; 10 
almost entirely yellow. Wings brownish at base. Legs long, slender. 
Abdomen with 7-9 enlarged. Appendages yellow, longer then 10; 
Buperiors incurved, minutely denticulat~ belo,!,; inferior of eguallength, 
triangular. 

Female.-Similar. ,Wings with more brown at the base. Occiput 
inflated. Abdomen of uniform size throughout. Appendages shorter, 
straight, simple. 

Quebec; Maine, New York, Massachusetts, Vermont, Pennsylvania, 
District of Columbia, South Carolina, Georgia, Kentucky, Michigan, 
New Jersey, Texas, Ohio, Indiana. 

Shriner Lake, June 7, 1898, one male flying in company with Gomph!/18 
spicatu8 and one female taken in an orchard near the lake. 

MACROMIA Rambur (macros Gr., great, long; omos Gr., equally). 

Rambur, Ins. N6vr., p. 137, 1842. 

As defined by Se]ys. a genus of about 15 species. represented in North 
America, Europe and Africa. The genus Epophthalmia Burmeister, as 
used by Selys, contains eight or nine species, two of which (treniolata and 
georgina) are North American, and, as pointed out by Calvert, are 
congeneric with ~Vucromw. illinoiensis. ~tfacromia Rambur (pars) and 
Epophthalmia Burmeister (pars) were separated (Selys, 1871) by the 
following points: 
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Macromia.-Triangle and internal triangle mmally free (the triangle of 
all the wings and the internal triangle of the front wings ~ometimes 
cfOtlsed); the exterior side of the triangle of the hind wings straight. 

Epophthalmia.-Triangle of all the wings and internal triangle of the 
front wings crossed; the exterior side of the triangle of the hind wings 
concave. This genus (minus the first group (E. tmniolata) of Selya) 
contains seven species, found in Asia and the Malay Archipelago. 

Thorax above with a yellow stripe on each side; frons above not steel 
blue. 1. 

Thorax above without a yellow stripe on each side; frons above steel 
blue. illinoienm. 

1. Abdomen about 60 in length; yellow antehumeral stripe sbort. 
tmniolata. 

Size smaller. 2. 
2. Abdomen about 52. anntliata. 

Abdomen about 46. par:ijica. 

M. ILLINOIENSIB Walsh. 

M. 	 illinoiensis Walsh, Proc. Ac. Phila., p. 397, 1862; Kirby, 
Synonymic Cat., 1890. 

Ab. male 48, female 50; h. w. male 44, female 46. 
Male.-Brown and mttallic green, marked with pale yellow; face 

brown, a transverse obscure yellowish band. Sides of the thorax, between 
the wings, with a yellow stripe. Abdomen black, more or less spotted' 
with yellow, a conspicuous basal spot on 7. Wings very slightly brown
ish at base, apex often brown. Superior abdominal appendages a little 
longer than 10, lyre· shaped when seen from above; inferior equal in 
length to the superiors, triangular, curved upwards. 

Female.-Similar; more brown at base of wings and abdomen with 
more yellow. 

Canada; New Hampshire, Massachusetts, Pennsylvania, Tennessee, 
Illinois, Georgia, Michigan, Ohio, Indiana. 

Elkhart, June 11, one male, July 4, one female, 1899; June 15, 1898, 
one female caught in the house (Weith). 

June and July. This species frequents rapid rivers. As it flies along, 
skirting the banks of the streams, it may be recognized by the basal yellow 
spot on abdominal segment 7 and by the bright blue and metallic green' 
of the eyes and thorax. R. C. Oilborn says that at Sandusky, Ohio, this 
species may often be found congregated in great numbers in quiet nooks 
among the bushes near the .marshes. They rest on the under side· of 
twigs with the abdomen hanging down, and several individuals may 
occupy the lame twig. 
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M. TlENIOLA.TA Rambur (tamiola L., a little band, a ribbon). 

M. treniolata Rambur, Ins. Nevr., p, 139, 1812; Hagen, Syn. 
Neur. N. A., p. 132,1861. 

Epophthalrnia treniolata, Kirby, Synonymic Cat., 1890. 

Ab. male 60, female 62; h. w. male 54, female 58. 
Male.-Brown and metallic green, marked with yellow; face brown, a 

transverse yellow nasal band. Thorax with a short yellow stripe on the 
dorsum near the anferior edge and a broad yellow stripe entirely encir
cling the thorax between the front and hind wings. Abdomen with an 
interrupted transverse ring on 2, and a divided spot on the dorsum of 
2-8, larger and usually.united on 7, yellow. Wings sometimes more or 
less tinged with yellowish. Abdominal appendages much as in M. illi
noiensis. 

Female.-Similarj often lacking the yellow spots on abdominal segment 
8. 	 Wings more yellowish. 

Pennsylvania, Maryland, Georgia, Florida., Ohio, Illinois (Adams), 
Indiana. 

Elkhart, May 31, 1896, one female, in thick woods (Weith). 
This species is said to resemble ffl. illinoiensis in its habits. 

M. ANNULATA Hagen (annulatua L., with a ring). 

M. 	 annulata Hagen, Syn. Neur. N. A., p. 133, 1861; Kirby, 
Synonymic Cat., 1890. 

Ab. male and female 52; h. w. male 45, female 47. 
Similar to the following. 
Illinois, Texas. 

M. PACIFICA Hagen (paci{iml8 L., pacific~Pacific Ocean). 

M. 	 pacifica Hagen, Syn. Neur. N. A., p. 134, 1861; Kirby, 
Synonymic Cat., 18UO. 

Ab. male 47, female 45; h. w. male 40, female 45. 
Male.-Steel blue, marked with yellow; the dorsal thoracic stripes 

reaching above almost to the yellow stripe on the antealar sinus. Supe
rior appendages a little larger than 10, an external median tooth; the 
inferior of about equal length, triangular. 

Female.-Appendages shorter than 10. 
This species is distinguished from annulata by its smaller size, labrum 

narrowly bordered with fuscous, and the frons in front brown. 
Texas, California, Illinois (Adams). 

http:TlENIOLA.TA
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EpIOORDULIA Selys (epi Gr., near to; Oordulia, a genus of dragonflies, 
eordyle Gr., a club). 

Selys,.Bull. Ac. Belg. XXX (2), p. 259, 1871. 

A genus confined to the United States, represented by two species. 

E. PlUNCEPS Hagen (princeps L., a chief). 

Epitheca princeps Hagen, Syn. Neur. N. A., p. 134, 1861. 
Epicordulia princeps Kirby, Synonymic Cat., 1890. 

Ab. male 43, female 46; h. w. male 41, female 44. 
Male.-Olive or yellowish brown, obscurely marked with yellow. 

Thorax clothed with gray pile; markings obscu1'e. Abdomen with yel
low on the sides. Wings with a basal, a nodal (this sometimes wanting) 
and an apical spot, all variable in size, brown. Superior abdominal 
appendages almost as long as 9+10, apical two·thirds expanded; inferior 
less than one·third shorter, long, triangular, the apex with two upturned 
points. 

Feniale.--Similar. Appendages as long as 9+10. Vulvar lamina 
almost as long as 9, bifid for its entire length, forcipate. 

Canada; Oonnecticut, New York, Pennsylvania, Maryland, Georgia, 
Michigan, Illinois, Texas, Ohio, Indiana. 

Round and Shriner Lakes, June 7 and 24, and July 21, 1898, com
mon, patrolling the margins of the lakes, difficult to capture; Frantz fish
pond, July 4, 1898, common. 

May and June. A strong, restless species frequenting bodies of still 
water. The wing spots vary greatly in size in different individuals, but 
they will always distinguish the species in the field. 

TETRAGONEURIA Hagen (tetragonu8 Gr., with four equal angles; neuron 
Gr., a nerve). 

Hagen, Syn. Neur. N. A., p. 140, 1861. 

A genus of eight or nine species, confined to North America. Con
cerning T. semiaquea Burmeister, Calvert (phila. Cat.) says: "Probably 
only a variety of cynosura." Morse (Psyche, March, 1895) says, after 
describing the wing markings of cynosura and semiaquea, "These two 
forms are doubtless one species, no structural differences being percepti
ble. There is another species found in the southern States having the 
fuscouil of a more reddish hue, and even wider in extent, which presents 
differences in the abdominal appendages. This is perhaps the true semi. 
aquea." I have males taken in Whitley County, which are semiaquea; 
males taken in Westmoreland County, Pa., which are cyno,uraj and 
malel taken in Fairfield County, Ohio, which are intermediate in the 
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PLATE I. 

FRONT WING OF A SPECIES OF AGRIONIDlE, Enallagma ci'viie. 

1. 	 Costa. 15. Antecubitals, two, the first and sec
ond, nnmbering from the base of 

2. Subcosta. the wing towards the apex. 
3. Median vein. 16. Postcnbitals, ten in nnmber. The 

4. 	 Snbmedian vein. ante- and postcnbitals in the row 
of cells jnst posterior to the costa 

5. Postcosta. are known as the ante- and post

6. 	 Principal sector. Cll bitals of the first series; and 
those in the second row of cells 

7. Ultra·nodal sector. from the costa are known as the 
ante- and postcubitals of the sec
ond series. 

8. Nodal sector. 

9. Snbnodlll sector. 
17. Nodus. 

10. Median sector. 
18. Basal postcostal vein. 

11. Short sector. A. Pterostigma. 

12. Upper sector of the triangle. B. Basilar space. 

13. Lower sector of the triangle. C. Quad rilateral. 

14. Arculus. 	 G. Antenodal cells. 

The points to be especially noticed are the origin of the snbnodal and median 
sectors nearer the nodns than the arcnlns, and the origin of the nodaL sector at the 
fifth postcnbital. 

For a fnller acconnt of this subject see The Wings oj Insects, by Professors 
Comst'ock and Needham, in the Ame>·ican Naturalist, 1898, especially for the 
months of Jannary, Febrnary, April, October and December. 
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PLATE II. 

FRONT WING 01<' A SPECIES OF A ESCHNIDlE, Dromogomphus spinOS'Il8. 

1. 	 Costa. 15. Antecubitals, fifteen in the first se
ries, fourteen in tbe second, the

2. Subcosta. 
first and fourth of the firstseries co

3. 	 Median vein. incident with the first and fourth 
of the second series. 4. Submedian vein. 

16. Postcubitals, eleven in both first and 
5. Postcosta. 

second series. 
6. Principal sector. 17. Nodus. 

8. Nodal sector. 	 A. Pterostigma. 

9. Subnodal sectol'. 	 B. Basilar space. 

C. Supra-triangular space.10. ;\fediall sector. 
D. Median space.

11. Short sector. 
E. Internal triangle.

12. Upper sector of the triangle. 
F. Triangle. 

13. Lower sector of the triangle. G. Post-triangular cells, three, followed 
14. Arculns. 	 by two rows increasing. 

The points to be noticed are the antecubitals of the first and second series not 
corresponding; the sectors of the arcnius (the two veins arising from the apical 
side of the arculus) separate at their origin ; basilar and supra-triangular spaces free 
(without cross-veins); triangle free; and the presence of an internal triangle. 
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PLATE III. 

FRONT WING OF A SPECIES OF LIBELLULID,lE, LibeUula incesia. 

1. Costa. 

2. Subcosta. 

3. lIedian vein. 

4. Snbmedian vein. 

5. Postcosta. 

6. Principal sector. 

8. Nodal sector. 

9. ~ubnodal sector. 

9a.. 	Supplementary sector between the 
subnodal and medial sectors. 

10. lIedian sector. 

11. Short sector. 

12. Upper sector of the triangle. 

13. Lower sector of the triangle. 

14. Arculns. 

In this wing the antecubitals of 

15. Antecubitals, 	 sixteen in nnmber, 
those of the first series coincident 
with those of the second series, 
excepting the two nearest the 
nodus. 

16. Postcubitals, twelve 	in the first se
ries, eight in the second. 

17. Nodus. 

A. Pterostigma.. 

B. Basilar space. 

C. Supra-triangular space. 

D. liedian space. 

E. Internal triangle. 

F. Triangle. 

G. 	Post-triangular cells, fonr, followed 
by three rows increasing. 

the first and second series correspond; 
sectors of the arculuB joined at their origin; basilar space free; supra-triangular 
space with a cross-vein; and triangle once crossed. 
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PLATE IV. 

Fig. 1. Libellula incesta. a. Head. b. Thorax. c. Abdomen, composed 
of ten segments, I-X. d. Frontal vesicle. e. Antenna. ' f, ff and fff. First, 
second and third legs. 9 and gg. Front and hind wings. h. Mewbranule. 'to 

Superior appendageN. 

Fig. 2. Anterior face of the left front leg of Argia putrida. a. Coxa. b. 
Trochanter. c. Femur. d. Tibia. e. Tarsus, three jointed, showing toothed 
tarsal claws. 

Fig. 3. Antel'ior view of the head of Progomphus obSCltrUB, wale. a. Eye. b. 
occiput. c. Vertex or frontal vesicle. d. Frons, bent to form a vertical a~d a 
horizontal surface. e andj. Clypeus or epistoma; e, post-clypeus or nasus; 1, ante
clypeus or rhinarium. g. Labrum. h. Mandible. i. Gena. j. Ocelli. k. 
Antenna. 

Fig. 4. Ventral view of the head of P,'ogomphtIS ob~curus, male. o. Eye. b. 
Rear of head. c. First maxilla. d. }1iddle lobe of labium or second maxilla. 
dd. Lateral lobe of labium. e. Post-clypeus. j. Ante-clypeus. g. Labrum. h. 
Mandible. i. Gena. 

Fig. 5. Lateral view of the head of Didymops iransve1..~a, to show the tubercled 
eye. a. Eye. b. Tubercle. c. Vertex. d. Frons. ~. Clypeus. j. Labrum. 
g. Labium. 

Fig. 6. Lateral view of the I horax of Ischnura vei'liea/is, showing the three 
segments which compose the thorax-the prothorax, the wesothorax and the meta
thorax. a. First coxa, borne by the prothorax. aa. Second coxa, borne by the 
mesothorax. aaa. Third coxa, bOrlle by the metathorax. b. Base of front wing, 
borne by the wesothorax. bb. Base of hind wing, borne by the metathorax. c. 
Prol1otum, with its three lohes, the anterior, the middle, and the posterior. d. 
Propleuron. e. Articulating surface for the head. f. Mid-dorsal carina. g. 
~:[e8episternum. h. Mesepimeron. i. Mesinfraepisternum. j. Humeral suture. 
k. F,rst lateral suture. I. Metepisternum. m. Metepimeron. n. Metinfraepister. 
num. o. Second lateral suture. p. Metasternum. I and II. First and second 
abrlowinal segments. 

Fig. 7. Lateral view of abdominal segments 8,9 and 10 of Ischnum 've"Licalis, 
female. a. Ventral apical spine on 8. b. Genital valve. 

Fig. 8. Tip of left front wing of A.nomalagnon haslalum, male, showing the 
un usnal position of the pterostigma, a. 

Fig. 9. Nymph of I.~chnuraverticaliB, typical of the suborder Zygoptera. 

Fig. 10. Nymph of Aeschna clYfIst,-icla, typical of the suborder Anisol,lero. 
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PLA'rE V. 

LATERAL AYD DORSAL VIEWS OF THE MALE ABDOMIYAL ApPENDAGF.8 OF THE 

SPECIES OF Enallagma TAKEN IN INDIANA. 

] , 2. E. hageni. ]3, 14. E. piscinarium. 


3, 4. E. ebrium. ]5, 16. E. di~agans. 


5, 6. E. civile. 17, 18. E. exeulans. 


7, 8. E. carunculatum. 19, 20. E. antennatum. 


9, 10. E. traviatum. 21,22. E. signatum. 


11, 12. K geminatum. 23,24. E. pollutum. 
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PLATE VI. 

GOMPHUS. 

1, 2,3, 4. Outlines to show the thoracic a. Median dorsal stripes. 
markings in the genus. b. Antehumeral stripe. 

1. G• rillosipes. 
Il. Humeral stripe. 

2. (}. extermts. 
d. Lateral stripes. 

3. G.vastus. e. Mesothoracic halfcollar. 
4. G. spiniceps. 

Male abdominal appendages: 

5. Profile of G. vastus. 17. Profile of G. 8ordiduB. 

6. Profile of G. dilataius. 18. Profile of G. 8picatus. 

7. Profile of G. quadricolor. 19. Profile of G. descriptus. 

8, 9. Profile and dorsal of G.Ji·aternu.o• 20, 21. Profile and dorsal of G. exilis. 

10. 	 Proftlc of G. extemus. 22. Profile of G. sp., collected by R. C. 
Osburn in Ohio.11, 12. Profile and dorsal of G. gmsli

nellus. 23. Profile of G. notaius. 

13. Profile of G. pallidns. 24,25. Profile and dorsal of G. spinieeps. 

14. Profile of G. villosipes. 20,27. Profile and dorsal of G.plagiatus. 

15, 16. Profile and dorsal of G. fMrcifer. 

Occipita of females. 

28. G. vaBtm. 	 33. G. vil/osipes. 

29. G. quadricolor. 	 34. G. sordid1!S. 

30. G. fratemus. 	 35. G. spicatus. 

31. G. c1"iernns. 	 36. G. e:i;ilis. 

32. G. gras'inellus. 	 37. G. plagiatu8. 
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PLATE VII. 

Dorsal view of the male abdominal appendages of: 

1. Lestes un guiculalus. 4. Lesles vigilax. 

2. Leste8 U'llcatus. 5. Lestes recla'llgularis. 

3. Lestes j01'cipatus. 6. Lestes inequali,~. 

Lateral view of the male abdominal appendages of: 

7, AI".qia pldl'ida. 
9. Argia apicalis . 

.8. Al'gia tibialis. 

Lateral and dorsal views of the male abdominal appendages of: 

10, 11. AeBchna vCi'licalis. 
14, 15. Aesehna constricta. 

12, 13. Acsch'llct clep~dra. 

Vulvar lamina (a) of: 

16. Sympetrum rubic>Lndulum. 17. Sympetl"um vicinum. 

External male genital organs on the ventral surface of 2. I, II, III, the first 
three abdominal segments. a. Anterior lamina. b. External hamular branch. 
c. Internal hamular branch. d. Genital lobe. e. Vesicle. 

18. Sympctrum rub·icu'lldulum. 20. Sympetrum vici'llum. 

] 9. Sympetrl~m obtrusum. 21. Sympetrum corruptum. 
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-extent of wing coloring. Mr. Adams reports eyn08ura for Illinois. Kel· 
licott and Hine record both cynof!Ura and wmiaquea for Ohio. 

A small brown area at base of front wings between the sub-costal and, 
median; male superior appendages with a distinct ventral spine. 
spinigera. 

Front wings without the brown area; male superior appendages with 
a distinct ventral angle only. cyrwf!Ura. 

T. SPINIGERA SelY8 (spinua L., a thorn; gero -,..,., to bear). 

Oordtdia spinigera Selya. Bull. Ac. Belg. XXXI (2), p. 269, 1871. 
Tetragrmeuria spinigera Kirby, Synonymic Cat., 1890. 

Ab. male 31, female 32; h. w. male 31, female 33. 
Male and female.":"-Differs from the next species as indicated. Frons 

above with a black T spot, indistinct in the female. 
Canada, Vancouver; Michigan, Georgia. 

T. CYN08URA Say (cyonGr., dog; oura Gr., tail). 

Lihellula cynof!Ura Say, Journ. Ac. Phila. VIII, p. 30, 1839. 
Cordulia lateralis and T. fY!jnosura Hagen, Syn. Neur. N. A., 

pp. 139 and 140, 1861. 
T. cynosura Kirby, Synonymie Cat., 1890. 

Ab. male 28, female 27; 'h. w. male 28, female 29. 

Male.-Brown, markings obscul'G, yellowish; frons above usually with

.out a black T spot. Thorax covered with long gray pile. Abdomen 
with a yellow spot on either side of 2-9. Hind wings with black or 
brown at base, variable in extent; there may be a sman basal and a 
small anal spot, not connected (fY!jnowura), or these may be joined and 
extend on the wing beyond the triangle or to and beyond the nodus 
(semiaquea). Superior abdominal appendages as long as 9+10, seen from 
above eVQnly curved, meeting at the middle, 'apical two-thirds thickened. 

Female.-Similar., Appendages shorter than 9+ lO. Vulvar lamina 
longer than 9, bifid for almost its entire length. 

Nova SC0tia, Quebec; Maine, Massachusetts, New York, Pennsylvania, ' 
District of Columbia, South Carolina, Georgia, Florida, Louisiana, Michi
gan, Ohio, Illinois, Indian&.; 

Christiana Creek, May 26, 1897; Simo,nton Lake, June 9, 1897; 
Elkhart, May 11, 1899. one male, flying in the woods (Weith); Marshall 
County, May 18, 1899; Crawford County, July 8, 1899 (Blatchley); 
Round and Shriner lakes, June 7, 1898, abundant, almost in flocks along 
the shores of the lakes; observed also in woodland and along roads in 
open country. 

21-Geol. 
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May, June and July. Apparently this species is of short seasonal 
range in any locality. On June 11, 1898, while riding on a bicycle along 
the northern side of the Grand Reservoir in Ohio, about twilight I passed 
through a small flock of this species of dragonfly. Three struck me in 
the face and several struck my body and the bicycle. 

NEUROCORDUL!.A Selys (neuron Gr., a nerve; OQrdulia, a genus of 
dragonflies, oordyle Gr., a olub). 

Selys, Bull. Ac. Belg. XXXI (2), p. 278, 1871. 

A genus of four specieil, confined to North America. 

N. OB80LETA Say (ObsoletuB L., worn out). 

LiheUula oo8oleta Say, Journ. Ac. Phila. VIII, p. 28, 1839. 
Didymop8 Ob8olM Hagen, Syn. Neur. N. A., p. 136, 1861. 
N. oosoleta Kirby, Synonymic Cat., 1890. 

Ab. male 30, female 34; h. w. male 30, female 84. 
Male.-Dull brown, obscurely marked; thorax above with a short 

transverse line on each side anteriorly, and sides with a spot, yellow. 
Wings with a yellowish spot on each antecubital and near the arculua, 
and triangle of hind wings with a yellow sPot. Superior appendages 
with the apical ha.lf thickened, no abrupt angle on the lower surface. 

Female.-Similar. Wings with larg&r I!Ipots; a spot at nodus, at base 
of front wings, and on anal part of hind wings. 

)Iassachusetts, Pennsylvania, Illinois, Louisiana, Ohio, Indiana. 
"Inhabits Indiana and Massachusetts" (Say.) 
Mr. Hine writes me that Dr. Dury took this species at Walnut Hills, 

Cincinnati, during the last part of .!\£ayand the first part of June, 1899. 

SOMATOCHLORA Selys (soma Gr., body; chbJr08 Gr., green). 

Selys, Bull. Ae. Belg. XXXI (2), p. 279, 1871. 

A genus of 36 named species, represented in North and South America, 
Europe, Asia, Australia and adjoining islands. As species have been 
identified, four may be expected in the State. Say described his Libel· 
lula teruibrosa from Indiana, and this ill our only positive record. The 
species are all largely metallic green in coloration. They are difficult of 
'identification, the abdominal appendages of the male and the vulvar 
lamina of the female offering almost the only characters. 

The writer has seen only one species of the genus in life. Individuals 
of this species were flying back and forth along a small stream, occasion· 
ally hovering for several seconds in one, spot, then moving swiftly to 
another location or flying away to return again in a few minutes. Their 
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flight was very swift and strong, and none were seen at rest. Our species 
may be expected in the southern and more mountainous parts of the State. 

Hind wings with an internal triangle. 1. 
Hind wings without an internal triangle. Superior appendages of the 

male a little longer than 10, constricted at the base, where they bear 
an inferior tooth, then thickened and curved inwards; inferior a 
little shorter, subtriangular, apex obtuse. Vulvar lamina short. 
libera. 

1. 	 Superior appendages of the male longer than 9+10, abruptly bent 
at the middle, the apical halves almost at right angles to the 
basal halves and directed toward each other; the truncate point 
of the inferiors lying just in front of the approximated points 
of the superiors, suddenly upcurved at apex. Vulvar lamina 
longer than 9, forming a compressed trough at right angles to 
the abdomen. tenebro8a. 

Superior appendages of the male not as in tenebro8a; inferior not 
truncate. 2. 

2. 	 Superiors of the male not as long as 9+10, curved at base, with 
two external teeth; apex bifid, the external branch bent down
wards; inferior a little shorter. Vulvar lamina longer than 9, 
at right angles to the abdomen. linearis. 

Superiors of the male longer than 9+10, no external teeth, termi
nating in a small hook turned downwards and inwards; inferior 
more than half as long. Vulvar lamina forming a recurved 
trough, reaching to the tip of the abdomen. filosa. 

S. LINEARIS Hagen (linearis L., with lines). 

Cordulia linearis Hagen, Syn. Neur. ~. A., p. 137, 1861. 
S. linearis Kirby, Synonymic Cat., 1890. 

Ab. male 46, female 47; h. w. male 43, female 45. 
Male and female.-Metallic or brassy green; lips and face below yel

lowish and brownish; frons above and vertex brassy green. Thorax 
obscure brassy green. Abdomen brownish black, 2-8 with a round basal 
spot on each side. Wings sometimes tinged with brown. 

Pennsylvania, Georgia, Illinois, Missouri. 

S. FILOsA Hagen (filum L., a thread). 

Oorduliafilosa Hagen, Syn. Neur. N. A., p. 136, 1861. 
• S. filosa Kirby, Synonymic Cat., 1890. 

Ab. male 41, female 48; h. w. male 38, female 43. 
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Male and female.-Similar to linearis, more metallic. Thorax each 
side with two yellow stripes, one under each wing. Abdomen with pale 
on the sides of 1-3. 

Maryland, Georgia, New .tersey, Illinois (Adams). 

S. TENEBBOSA Say (teneJrro8Ull L.! dark, gloomy). 

Libellula tenebrosa Say, Journ. Ac. Phila. VIII, p. 19, 1839. 
(Jordulia teneiJro3a Hagen, Syn. Neur. N. A., p. 137, 1861. 
S. tenebrosa Kirby, Synonymic Cat., 1890. 

Ab. male 38, female 39; h. w. male 88, female 37. 
Male and female.-Brown or obscure green; lips and face yellowish 

and brown; frons above metallic; vertex and occiput brown. Thorax 
on the sides with a posthumeral and median green stripe, each followed 
by a short or rounded yellow stripe. Abdomen bronze black, 1-3 with 
pale on the sides. Hind Wings sometimes yellowish brown along the 
anal border. . 

Nova Scotia; Maryland, New Hampshire, New York, New Jersey, 
Illinois, Indiana. 

" Inhabits Indiana " (Say). 

S. LIBERA Selys (lm L., free) . 

. Cordulia libeTa Selys, Bull. Ac. Belg. XXXI (2), p. 263, 1871. 
S. libem Kirby, Synonymic Cat., 1890. 

Ab. male and female 29; h. w. male 29, female 31. 
Male and female.-Obscure metallic green; lips yellow, face and frons 

brown. Thorax obscurely brown and metallic green. Abdominal seg
ments 2 and 3 marked with hrown. Wings with yellowish brown, espec
iallyon the hind wings, confined to the extreme base. 

Canada; Michigan, N ew York, Maine. 

PANTALA Hagen (pan Gr., all; ala L., wing). 

Hagen, Syn. Neur. N. A., p. 141, 1881. 

A genus of two species. One is confined to North America, the other 
is cosmopolitan. One species has been taken in the State and the other 
is sure to·be found .. They fly during -luly and August, and are very 

. difficult to capture, moving swiftly, sometimes at a considerable height 
from t4e ground, and apparently nevel' alighting. They are to be found 
rarely in almost Ilny environment. 

Anal angle with no distinct fUBcoul! spot. jlaveseens. 

Anal angle with a distinct MCOUS spot. hymeTUEa. 
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P. FLAVESCEN8 Fabricius (jla'IJe8oons L., turning light yellow). 

Lihel1ula ftavescens Fabricius, Ent. Syst. Suppl., p. 285, 1798. 
Pantaiajla'IJe8Cen8 Hagen, Syn. Neur. N. A., p. 142, 1861; Kirby, 

Synonymic Cat., .1890. . 

Ab. male 32, female 33; h. w. maleAl, female 40. 
Male and female.-Yellowish. Abdomen with a maculate mid·dorsal. 

stripe, absent on some of the segments, and sides below of 1-8, black. 
Hind wings with anal margin yellowish; apices somettmes tinged. 

Asia, Africa and America; New York, Massachusetts, Pennsylvania, 
Maryland, Virginia, Georgia, Florida, Wisconsin, Illinois, Missouri, Ohio. 

P. RYMENlEA Say {Hymenama L., god of marriage). 

Lihellula hymen<1Ja Say, Journ. Ac. Phila. VIII, p. 18, 1839. 
Pantala h~ Hagen. Syn. Neur. N. A., p. 142, 1861; Kirby, 

Synonymic Oat., 1890. 

Ab. male 30, female 31; h. w. male 41, female 42. 
Male and female.-Colors reddish brown, marked with dark brown. 

Abdomen more or less ba"ded and ringed. Hind wings with the anal 
angle yellowish and with a round, dark yellowish brown spot ; and. 
apices sometimes tinged. 

Mexico, Ouba; Pennsylvania, Illinois, Souih Dakota, Texas, New 
Mexico, Kansas, Ohio, Indiana. 

" Inhabits Indiana" (Say). 

TRAMEA Hagen (lrama L., a woof, a spider's web). 

Hagen, Syn. Neur N. A., p. 143, 1861. 

A genus of about 32 species, represented in North and South America, 
India, Africa, Australia, and islands of the Indian and Pacific oceans. 
Three species have been taken in Indiana. In 6ight any of these three 
can be distinguished from all our other Odonata by the colored bases of 
the hind' wings. They may be met with about lakes and ponds, over 
fields and along roads. -T. laoorata is the commonest species. All are 
swift aiers and difficult to catch. . They may be expected from May till 
September. 

Adults with basal part of hind wings reddish or yellowish Drown. 1. 
Adults with basal part of hi.nd wings black, scarcely reaching the 

costa, not hyaline between the median and the upper sector ofi:he 
arculus on a level with the triangle. lacerata. 

1. 	 Brown reaching the costa, and extending to the fourth antecubital; 
basilar space hyaline in part, colored on the apical side of the 
arculus. carolina. 



316 REPORT OF STATE GEOLOGIST. 

Brown usually not reaching the costa, extending only to the sec
ond antecubital; basilar and space outside of it between the 
median and the upper sector of the arculus hyaline, thus sepa
rating the colored area into a small anterior and a large poste
rior spot. O1tmta. 

T. CAROLINA Linne. 

Lihellula carolina Linne, Cent. Ins., p. 28, 1763. 
T. 	 carolina Hagen, Syn. Neur. N. A., p. 143, 1861; Kirby, 

Synonymic Cat., 1890. 

Ab. male and female 32; h. w. male and female 42. 
Male and felliale.-Reddish brown. . Abdominal segments 8-10 black 

above. Front wings slightly yellowish at base; hind wings with the 
colored area more evenly edged along the exterior than in onmta or laeerata, 
the hyaline anal spot relatively smaller; from this spot across the colored 
area in its narrowest part is about seven mm.; the corresponding part in 
oumta and lacerata measures about four mm. Male superior appendages 
a little longer than 9+10. Hamule little ifany longer than genital lobe. 
Vulvar lamina of the female not quite as long as 9. . 

Massachusetts, Pennsylvania, New York, New Jersey, Florida, Ohio, 
Indiana. 

Lake, Jackson Township, Wells County, May 7, 1899, common (Deam)., 
T. ONUSTA Hagen (oiiu8lm L., burdened). 

T. 	onuilta Hagen, Syn. Neur. N. A., p. 144, 1861; Kirby, Syn
onymic Cat., 1890. 

Ab. male 31, female 33; h. w. male 40, female 42. 
Male and female.-Reddiah brown. Front wings tinged at base; 

hind wings with a reddish brown basal area. Male superior abdominal 
appendages a little longer than 9-10. Hamule much longer than the 
genital lobe. Vulvar lamina of the female as long as 9, bilobed. 

Mexico, Panama, West Indies; Missouri, Florida, Texas, Ohio, Illi
nois (Adams), Indiana. 

Frantz Fishpond, July 4, 1898, common, pairing and ovipositing; the 
female oviposits in the same manner as the Libellulas, the male usually 
remaining near. 

T. LACERATA Hagen (laeeratu8 L., torn). 

T. 	lacerata Hagen, Syn. Neur. N. A., p. 145, 1861 i Kirby, Syn
onymic Cat., 1890. 

Ab. male 36, female 35; h. w. male 43, female 44. 
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Male and female.--Brownish black. Dorsum of abdomen with white 
Qr greenish spots, 7 usually conspicuously light colored, especially in the 
female. Front wings with a little brown at base; hind wings with 
black; in tenerals this is reddish or yellowish brown. Male superior 
abdominal appendages as long as 8+9+10. Hamule shorter than the 
genital lobe. Vulvar lamina of the female half as long as 9, bilobed. 

Mexico, Sandwich Islands; New York, Pennsylvania, Maryland, 
. Michigan, Illinois, Missouri, Texas, Ohio, Indiana. 

T~rk:ey Lake (Kellicott), Round and Shriner lakes, September 2, 
1897, June 7 and 24, 1898, only teneral individuals observed on Septem. 
ber 2; 	Frantz Fishpond, July 4,1898, common, pairing and ovipositing. 

PERITHEMIS Hagen (peri Gr., around; Th&mis Gr., the goddess of 
justice). 

Hagen, Syn. Neur. N. A., p. 185, 1861. 

A genus including seven or eight ~pecies, represented in North and 
South America and the )Vest Indies. A single species occurs in Indiana. 

P. DOMITIA Drury (a Latin proper name). 

IAbell'Ula domitia Drury, Ill. Ex. Ent. II, p. 83, 1773. 
L. tenera Say, Journ. Ac. Phila. VIII, p. 31, 1839. 
P. 	d(}mitia Hagen, Syn. Neur. N. A., p. 185, 1861; Kirby, Syn

onymic Cat., 1890. 
Tenera, 	 tenuieincta and iris, regarded by Hagen and Calvert as 

varieties of domitia, are given specific rank by Kirby in his 
Caiawgue. 

Ab. male 14, female 13; h. w. male 18, female 19. 
Ma]e.-Yellowish brown. Markings obscure, thorax sometimes with 

.two lateral pale stripes, and abdomen with some yanow marks. Wings 
. uniform tawny yellow, or sometimes with a brown spot near the triangle 
and a basal brown streak on the hind wings. 

Female.-Wings hyaline; front wings yellowish along the costa, an 
area near the triangle and another snd larger area at the nodus, yellowish 
brown bordered with yellow; hind wings similar, the inner colored area 
covering the triangle and extending backward toward the anal angle. 
These markings vary greatly. Mr. James Tough, Chicago, showed me a 
male with the wings colored very much as in the female. 

South America, West Indies; United States east of the Mississippi, 
Texas, Ohio, Illinois, Indiana. 

"Inhabits Indiana, Pennsylvania and Massachusetts" (Say); Elkhart, 
July 2,1894; marsh near Boot Lake, July 25, 1897, rare (Weith); 
Eagle Lake, July 10, 1898; Goose Lake, July 11,1898 (Deam); pond 
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near Wabash River, Wells County, June 22,1898; Frantz Fishpond, July 
4, 1898, numerous, pairing and ovipositing; June 5, 1899; Lake, Jackson 
Township, Wells Comity, September 14, 1899, common (Deam et al.): 
Round and Shriner lakes, August 1, 1896, September 2,1897, and June 
24 and July 21, 1898, usually common. 

June to September. A pretty and interestinglittle species; sooially it is 
a perfect 0pPosite.,of Oelithemis elisa. As in other related species (Oelithe
mi8 and Sympetrum), the male retains his hold of the head of the female 
as she Hiee along near the' surface of the water, occasionally striking the 
water with her abdomen to release the eggs., 

CELETHEMIS Hagen (celis Gr., a stain, a spot; T hernis Gr., the goddelil 
of justice). 

Hagen, Syn: Neur. N. A., p. 147, 186!. 

A genus of four species, represented in North America and Cuba. 
Three species have been taken in Indiana. The habits. of all are very 
similar. They prefer lakes and are rarely if ever taken along streams. 
Occasionally theyare found far from water but winds have probably 
carried them from more congenial surroundings. They are usually found 
along reedy shores, re!lting on the tips of sedges and grasses growing in 
or near the water. They pair at rest, the male clinging to any conven
ient support. During oviposition the male retains his hold of the female's 
head. 

Wing markings yellowish or reddish brown; pterostigma red or. yel- . 
low. !. 

Wing markings dull brown ,or black, pterostigma the same color. 
fasciata. 

1. 	 Wings yellowish marked with yellowish brown; nodal spot extend
ing almost the full width of the wing. eponina. 

Wings hyaline marked with yellowish or reddish brown; nodal spot 
small and rounded, beyond the nodus. elisa. 

C. EPONINA Drury (Epona L., the goddess of horses). 

Libellula eponina Drury, Ill. Ex. Ent. II, p. 86, 1773. 
G. 	eponina Hagen, Syn. Neur. N. A., p. 147, 1861; Kirby, Syno

. nymic Cat., 1890. . 

Ab. male 26, female 24; h. w. male 33, female 32. 
, Male and female.-Reddish brown and yellow. Thorax with a mid

dorsal and two lateral stripes, blackish. Abdomen black, with yellow 
spots. l!'ront wings with a spot covering much of the triangle and lying 
above and internal to it, a nodal band funning from the costa almost to· 
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the posterior margin, and a band of similar width and length just inside 
the pterQstigma; hind wings similarly marked, II. spot extending from. the 
base to and covering the triangle, and a rounded spot behind this; nodal 
band constricted at the middle, sometimeS divided to form two spots. 
The extent of the markings is subject to considerable variation. 

Cuba; United States east of the Rocky Mountains; Ohio, Michigan, 
Illinois, Indiana. 

" Inhabits Pennl!ylvania and Indiana" (Say); Turkey Lake (KelIicott) ; 
Elkhart, June 12, 1895, margin of pond, rare; Boot Lake, July 4,1897, 
usually common; Simonton Lake, July 5, 8 and 9, and August 1, 1897, 
usually common (Weith); Chapman Lake, July 7, 1898; Goose Lake, 
J ul y 11, 1898; Lake, Jackson Township, Wells County, June 25, 1899 
(Deam); Round and Shriner lakes. August 1, 1896; September 2. 1897; 
and June 24 and July 21, 1898, common, observed pairing on all dates. 

C. ELISA Hagen (a proper name). 

Diplax elisa Hagen, 8yn. Neur. N. A., p, 182, 1861. 
O. elisa Kirby, Synonymic Cat., 1890. 

Ab. male 21, female 19; h. w. male 26, female 25. 
Male and female.--Yellow or red, marked with deep brown or black. 

Thorax with mid· dorsal carina, humeral and two lateral sutures'more or 
less black. Abd6men black with dorsum of 3-7 and sides of 1-3 largely 
red or yellow. Front wings with the ante- and postcubitals and some 
other cross-veins edged with brown; a small spot aboTe the triangle 
(often wanting), a rounded spot near the costa between the nodus and 
the pterostigma, and apex from thepterostigma, brown, the extreme apex 
hyaline in the female; hind wings similar, a large brown ba~al area, 
bounded by the submedian and upper sector of the arculus in front, 
extending beyond the triangle, ~nd running backward almost to the 
posterior and anal margin; this brown area enclosing a paler tawny area. 

Canada; Maine, New York, Massachusetts, Georgi8., Michigan, mi
nois, Ohio, Indiana. , 

Christiana Cr~ek, July 8,1895, scarce; Boot Lake, July 5 and 9, 
1895, and July 4, 1897 (Weith); Chapman Lake, July 7, 1898; Goose 
Lake, July 11, 1898 (Deam); Frantz Fishpond, July 4, 1898, and June 
5, 1899, rare (Deam et aZ.); Round and Shriner lakes, August 1, 18l)6, 
September 2, 18lJ7, and June 7 and 24 and July 21, 1898, usually com
mon, observed pairing on all dates but June 7. 

This species ma.y often be found resting on the inflorescence of some of 
the rushes, pr.eferably of the bulrush, ScirpUs laCIMtris, growing in the 
shallow waters of our lakes. So perched on a swinging rush, they have 
.a wide view of what i!l going on about them and at the same time are 
inconspicuous, harmonizing well with the dingy brown of the over-ripe 
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flowers to which they cling. From this vantag~ ground they make 
sudden dashes at passing diptera and smaller dragonflies, often returning 
to the identical sedge time and again. Each is proprietor of a particular 
locality. When one encroacnes on the hunting territory of another he is 
quickly hustled away by the rightful and irate owner. Quarreleome 
among themselves, they are moreover" the butt of OdoDate society, for 
Anax, LtWeUula and Celithemis eponina are sure to pay it their disrespects 
whenever they spy it in passing."-Kellicott. The females are more 
retired, and. are usually found among the sedges'back from the water's 
edge. \ 

C. FASCIATA Kirby (fascia L., a band, a stripe). 

a. Jasciata Kir,by, Trans. Zoo!. Soc. Lond. XII, p. 326, 1889; 
Synonymic Cat., 1890; Hine, Ent. News X, p. I, 1899. 

Ab. male 22, female 21; h. w. male 28, female 27. 
Male and female.-Blackish, with yellow markings, showing more 

distinctly in younger specimens. Antehumeral stripe and much of the 
sides yellow. Abdomen with a maculate dorsal stripe and spots on sides 
of segments, yellow. Front wings black a.t nodus and from there 
toward the base of the wing, usually as two branches, one between the 
subcostal and the median, the other between the submedian and the 
postcosta; the antecubitals of the second series are more or less sur
rounded with black; a spot between the nodus and the pterostigma, 
sometimes divided to form tW9 spots, one behind the other; apex: black 
(male), or with a black stripe just before the tip (female); hind wings 
similar; the spot from base to nodus sometimes with its outer lower part 
curved backward and inward toward the anal angle; a round anal spot. 

Canada; Georgia, Florida, Ohio, Indiana. 
Goose Lake, July 11, 1898 (Deam); Round and Shriner lakes, August 

1, 1896, September 2, 1897, and June 24 and July 21, 1898, usually 
rare, several pairs taken on June 24; Frantz Fishpond, July 4, 1898, 
one male. 

LEUCORHINIA Bdttin'ger (leUOO8 Gr., white; rhis Gr., the nose). 

Brittinger, Sitzb. Ak. Wiss. Wien IV, p. 333, 1850. 

A genus of 10 species, represented in North America, Europe and 
Japan. One species has been taken in Indiana. Proxlma, glacialis and 
frigida. have been taken east and west of Indiana, but farther north. 
None of them have been taken in northern Ohio, northern Illinois, or 
Michigan, and to find any of them in northern Indiana would be a 
surprise. 
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L. INTACTA Hagen (intactWl L., untouched) . 

. Diplex intacta Hagen, Syn. Neur. N. A., p. 179, 1861. 
L. intacta Kirby, Synonymic Cat.,~890. 

Ab. male 22, female 21; h. w. male 25, female 26. 
Male.-Black; face and frons above ivory-white. Sides of abdomen 

dark brown, obscurely marked with black. Abdominal segment 7 with 
a yellow dorsal basal spot. Front wings with a little black at base be
tween the subcosta and median and the submedian and postcosta; hind 
wings with a basal streak, and behind it a triangular basal spot. Superior 
appendages with a ventral subapical process ; inferior deeply and, broadly 
bifid, apices pointed. 

Female and younger male.-Similar; face obscured with yellowish. 
Thorax with obscure yellowish markings above and on the sides. Ab
dominal segments 2-7 each with a dorsal yellow spot. Wings tinged 
with yellowish about the black basal areas. V ulvar lamina. consisting of 
two short, slender, separated lobes. 

Nova Scotia, Canada to Pennsylvania; South Dakota, Nevada, 
Washington, Michigan, Ohio, Illinois, Indiana. 

Elkhart, June 10 to 25, 1895; and June 10, 1897, not common 
(Weith); Marshall County, May 18, 1899 (Blatchley); Round and 
Shriner lakes, June 7 and 24, 1898, tenerals and adults were abundant 
on both dates. 

May, June and July. A common and odd,little species, distinguished 
at once, as it hovers about the collector carefully studying his intentions; 
by its dark color with the dear ivory-white on its head. 

SYMPETRUM Newman (sympiedgo Gr., to press together; etTon Gr., the 
abdomen). 

Newman, Ent. Mag. I, p. 511, 1833. 

A genus, as defined by Kirby, of about 46 species, represented in 
North and South America, Europe, Asia and Africa. Four species have 
been taken in Indiana and at le,ast one more is sure to be found. The 
habits of all are very similar. They are common about lakes and ponds 
during July, August and September, and even later. Vicina flies until 
in November. Sometimes specimens are found in great numbers in dry 
meadows; and every bit of low swampy ground is sure to swarm with 
them during August. Corruptum is more swift and wary than the others. 
All are conspicuous by their yellow (young) or bright red (adult) colors. 

Triangle of front wing usually free; sectors of triangle of hind wings 
separate at their origin ( Diplacodes Kirby). minWlculum. 
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Triangle of front wing usually crossed; sectors of triangle of hind 
wings joined or but little separa.ted at their origin (Sympetrum). 1. 

1. AbdominallJegment 4 with a median transverse carina: hind wing 
about 30 in length. oorruptum. 

Abdominal segment of 4 without a median transverse carina. 2. 
2. 	 Superior Itppendages of the male with a prominent median ventral 

tooth; vulvar lamina of the female bifid or incised. 3. 
Superior appendages of the male denticulate beneath, no prominent 

median tooth; vulvar lamina of the female entire. 4. 
3. Internal branch of hamules as long or longer than the external. 

Rubicundulum and albifrom. 
rnternal branch of hamules small, shorter than the external. 

obtru8um. 
4. Hind wings with yellow extending more or less dietin9tly to the 

nOOus. semieinctum. 
Hind wings with yellow confined to the base. vieinum. 

S. 	RUBlCUNDULUM Say (rubicundulus L., somewhat ruddy). PI. VII, 
figs. 16 and 18. . 

Itihel1ula' 'l'tlbicundula Say, Journ. Ac. Phila. VIII, p. 26, 1839. 
Diplax rubicundtda Hagen, Syn. Neur. N. A., p. 176, 1861. 
8. rubicundulum Kirby, Synonymic Cat., 1890. 

'Ab. male 25, female 24; h. w. male 26, female 25. 
Male.-Yellow to red. Abdomen with lateral black markings. Wings 

yellow at base or with yellow extending to the nodus (var. assimilata 
Uhler). Superior abdominal appendages scarcely as long as 9, slightly 
upturned at apex,acute; the inferior median tooth is denticulate on itl 
anterior side. Var. assimilata has been taken in Whitley and Wells 
counties. The yellow on the wings is usually distinct, but specimens 
scarcely di~tinguishable from the typical rubicundulum have been taken 
pairing with well marked specimens of the variety. 

Female.-Similar; brown. Vulvar lamina bifid, the lobes approxi
mate. 

Nova Scotia to Maryland; Wyoming, Illinois, South Dakota, Nebraska, 
Michigan, Ohio, Indiana. ' 

"Inhabits Indiana and Massachusetts " (Say); Elkhart, June 17 to 
September 11, 1897, in wood" and over marshes, usually not common i 
one male (assimilatum) July 2, 1894 (Weith); Eagle Lake, July 9,1898 
(both forms); .Goose Lake, July 11,1898; Wells County, July 31 and 
September 4 (both forms). 1898; June 5,1899, a teneral male, in WE/ods; 
August 6, 1899 (Deam); Round and Shriner lakes, September 2, 1897 
(both forms); and June 24, 1898, rare; Eel River, Allen County, June 
23, 1898, tenerals. 
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S. OBTRUBUM Hagen (obtrWlUB L., obtruded). PI. VIJ,fig. 19. 

Diplax obtrusa Hagen, Stet. Ent. Zeit. XXVIII, p. 95, 1861. 
Note after D. ruMcundula, Syn. Neur. N. A., p. 117, 1861. 
S. obtrUIJum Kirby, Synonymio Cat., 1890. 

Ab. male and female 23; h. w. male and female 23. 
Male and female.-Very similar to the preoeding. In adul(speoimens 

the face i~ more nearly white tha,.n in rubi&undulum, in which species it is 
yellowish or reddish. Males are distinguished by the hamules. The 
females are distinguished with more· difficulty: obtrusum has the vulvar 
lamina bifid, the conical lobes contiguous to the acute apex; rubi&undu
lum has the lobes more inflated, less tapering, less acute, and divergent 
at the extreme apex. The temales of obtru8'wn are olive brown in color 
with perhaps a reddish tinge. I have never seen rubieundula of this 
color. Both sexes of obtrmum are smaller than rubieundulum. 

Nova Scotia to Pennsylvania; Massachusetts, Wisconsin, Colorado, 
Washington, Michigan, Ohio, Illinois (Adams), Indiana. 

Elkhart, June 14, 1897, over marsh; October 11, 1899 (Weith); 
Goose Lake, July 11, 1898; Lake, Jackson Township, 'VeIls County, 
September 4 and 10, 1898, and September 14, 1899, very numerous, 
pairing (Deam); Round and Shriner lakes, September 2, 1897, and June 
24, 1898, common; Blue River, Whitley County, June 23, 1898. 

S. ALBIF.RONS Charpentier (albus L., white; jron8 L., front). 

LibeUula albifron8 Charpentier, Lib. Eur., p. 81, 1840. 
Diplax albifr0n8 Hagen, Syn. Neur. N. A., p. 177, 1861. 
S. albijrons Kirby, Synonymic Cat., 1890. 

Ab. male arid female 24; h. w.male and female, 25. 
. Male and female.~Reddish yellow. Abdomen red (adult) or yellow 

(young) spotted with black. Wings with the extreme base yellow. 
Hamules long, bifid, the external branch small, truncated, internal 
branch longer, narrow. Vulvar lamina short, rounded, the apex incised. 

Massachusetts, Georgia, Missouri,Texas, Illinois (Adams). . 

S. VIOINU1I1 Hagen (vicinus L., neighborly). PI. VII, figs. 11 and 20. 

Diplax vicina Hagen, Syn. Neur. N. A., p. 175,1861. 
S. vicinum Kirby, Synonymic Cat., 1890. 

Ab.male 21, female 22; h. iv.male 24, female 23. 
Male and female.-Colors similar to rubieundulum. Wings with the 

base only yellow. 
Canada; Maine, New York, New Hampshire, Massachusetts, New 

Jersey, Pennsylvania, Maryland, District of Columbia, Virginia, lllinois, 
Michigan, Ohio, Indiana. , 
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Turkey Lake (Kellicott) j Elkhart, September 18 and 23, 1895, over 
marsh, common (Weith); Eagle Lake, July 11, 1898; Goose Lake, 
July 12, 1898; Wells County, September 4, 181J8, and July 20,1899 
(Deam) j Round and Shriner lakes, September 2, 1897, June 24 and 
July 21, 1898, very abundant, pairing on September 2, on June 24 only 
tenerals were observed. 

S. SEMICINOTUM Say (semi L., half; cinetus L., encircled) . 

.LWellula semicincta Say, Journ. Ac. Phila VIII, p. 27, 1839. 
Diplax 8emicirwta. Hagen, Syn. Neur. N. A., p. 176, 1861. 
S. semicinetum Kirby, Synonymic Cat., 1890. 

Ab. male and female 20; h. w. male and female 23. 
Male and female.-Coloration as in other species, yellow to red, sides 

of abdomen spotted with black. Front wings yellowish brown from the 
base to the triangle or nodus; hind wings yellowish brown from the base 
to the nodus, UiJually lighter at base. Genitalia of the male much resem
bling vicinum. V ulvar lamina of the female very short, margin entire. 

Maine, New York, New Hampshire, Massachusetts, Maryland, Penn
sylvania, Colorado, New Mexico, Nevada, California, Michigan, Ohio, 
Illinois (Adams), Indiana. 

"Inhabits Indiana and Massachusetts" (Say); Shriner Lake, July 21, 
1898, one male. 

S. OORRUPTUM Hagen (carruptus L., marred, spoiled). PI. VII, fig. 21. 

Mesolhemis corrupta. Hagen, Syn. Neur. N. A., p. 171, 1861. 
S. corruptum Kirby, Synonymic Cat., 1890. 

Ab. male 27, female 28; h. w. male 29, female 30. 
Male and female.-Varying greatly in coloration at different ages. 

Young: thorax yellowish, an antehumeral, narrow humeral, and two 
lateral stripes terminated below by a bright yellow spot, grayish; later 
all these markings disappear excepting the lateral yellow spots. Abdo
men yellowish, some black on the sides and above on 8 and 9. The fully 
adult insect is red. Veins and pterostigma yellowish and brown, or red. 
Legs black, sharply lined with yenow. Male superior appendages thick
ened apically, with inferior dentic1es. Vulvar lamina of the female not 
projecting, apex emarginate. 

Asia, Mexico; Pennsylvania, Illinois, Kansas, California, Wyoming, 
Montana, Colorado, Texas, Louisiana, Ohio. 
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S. MINUBOULUM Rambur (minusculus L., rather small). 

LibeUula minu8cula RaIIl:bur, Ins. Nevr, p. 115, 1842. 
Diplax minuscula Hagen, Syn. Neur. N. A., p. 183, 1861. 
Diplaeodes minuscula Kirby, Synonymic Cat., 1890. 

Ab. male and female 18; h. w. male and female 19. 
Male and female.-Yellow, marked with fuscous and black. Abdomen 

yellow, dorsum with three maculate black stripes and the apex black. 
Extreme base of hind wings yellow. 

Georgia, Florida, Kent~cky. 

MEBOTHEMIB Hagen (mesos Gr., middle, between; Themis Gr., the god
dess of justice). 

Hagen, Syn. Neur. N. A., p. 170, 1861. 

A genus confined to America; two species are known. 

M. BIMPLICICOLLIB Say (simplex L., simple; collum L., neck). 

LiheUula simplicieoUis Say, Journ. Ac. Phila. VIII, p. 28, 1839. 
M. simplicicollis Hagen, Syn. Neur. N. A., p. 170, 1861; Kirby, 

Synonymic Cat., 1890. 

Ab. male 30, female 29; h. w. male and female 31. , 
Male.-Green and black; face green. Thorax green, sometimes the 

sutures with black. Abdomen mostly green basally, apical half mostly 
black. In older males the thorax and abdomen becomes entirely pruinose, 
grayish blue in color. Superior appendages whitish, denticulate under
neath. 

Female.-Green and dark brown, similar to the young male. Vulvar 
lamina elevated, triangular, entire. 

Mexico, West Indies, Bahamas; United States east of the Rocky 
Mountains; Texas, Montana, Utah, Michigan, Ohio, Illinois, Indiana. 

"Inhabits Indiana and Massachusetts" (Say); Turkey Lake (Kelli
CQtt); Elkhart, July 2, 1894, June 10 to September 17,1891), June 28, 
1899 (Weith); Eagle Lake, July 6, 1898; Chapman Lake, July 7,1898 
(Deam); Wabash River, Wells County, August, 1896, July 31,1898; 
Frantz Fishpond, July 4, 1898, June 5, 1899; Lake, Jackson Township, 
Wells County, June 25, 1899 (Deam et ai.); Round and Shriner lakes, 
August 1, 1896, September 2, 1897, and June 7 and 24, and July 21, 
1898, usually abundant, pairing and ovipositing in July and September. 

Of the dragonflies common about our swamps, marshes and lakes, none 
is more interesting, perhaps, than this species. The female because of 
her bright green color and energetic and peculiar method of hunting, is 
at least as conspicuous as the more soberly colored old males. Diptera 
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form the bulk of their food, many OhrytKYps justly perishing in this way. 
They have also been' observed to kill and eat butterflies (Pamphila) , 
moths, and dragonflies (Lestes vigilax and Argia violacea). On several 
occasions and at different localities males have been .seen going through 
maneuverings which are hinted at frequently by some of the IAhellulas, 
but which seem to have been perfected only by this species. Two males 
are necessary for the performance. They flutter motionless, one a few 
inches in front of the other, when suddenly the rear one will rise and 
pass over the other, which at the same time moves in a curve downwards, 
backwards and then upwards, so that the former position of the two is 
just reversed. These motions kept up with rapidity and regularity give 
the observer the impression of two intersecting circles which roll along 
near the surface of the water. 

PACHYDIPLAX Brauer (pachY8 Gr., thick; Diplax (=Sympetrum) , a 
genus of Odonata; . d:iplax, a double fplded mantle). 

Brauer, Verh. zool.-bot. Gesell. Wien XVIH, pp. 368, 722,1868. 

A genus with a single species, found in North America and Mexico. 

P. LONGIPENNIS Burmeister (longus L., long; penna L., a wing). 

IAhelltda longipenni8 Burmeister, Handb. Ent. II, p. 850, 1839.' 
MesothbniB longipenniB Hagen, 8yn. Neur. N. A., p. 176,1861. 
P. longipenrliis Kirby, Synonymic Cat., 1890. 

Ab. male 24, female 22; h. w. male 29, female 28. 
Male.-Young: face whitish or greenish, frons above and vertex: 

metallic blue. Thorax dark brown, the following yellowish or greenish: 
antealar sinus, mid-dorsal carina, antehumeral stripe; humeral stripe, and 
three broad stripes on the sides. Abdomen black or brown, an inter
rupted greenish stripe on either side of the dorsum of 2-7, below this on 
either side a similar interrupted stripe, not continued so far posteriorly. 
In older males the thorax and abdomen become pruinose and the mark
ings are obscured. ,Wings hyaline, sometimes tinged with brown, 
especially between the nodus and pterostigma; dull yellow at base; hind 
wings sometimes with a short black streak between the subcosta and 
median, and another between the submedian and postcosta. 

Female.-Similll.r to young male; occasionally pruinose in old indi
viduals. 

Mexico, Babamlt8, Vancouver's Island; New York, Mlt8sacbusetts to 
Florida, west to the Mississippi; Texas, Montana, California, Michigan, 
Ohio, Illinois, Indiana. 

Turkey Lake (Kellicott); Elkhart, June 10 to .July 11, 1895; Boot 
Lake andover marah, June 27 to July 22, 1897, not common; May 26, 
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1899, one female in woods (Weith); Eagle Lake, July 5, 1898; Chapman 
Lake, July 7,1898 (Deam); Wabash River, Wells County, August, 1896; 
J una 5, 1899; Frantz Fishpond, June 5, 1899; Lake, Jackson Town
ship, Wells County, May 29, 1899 (Deam et al.); Round and Shriner 
lakes, August 1, 1896; June 24 and July 21, 1898, common. 

This species (and more rarely others) will frequently rest on some twig . 
or stem with the wings drooping and the abdomen pointing straight up. 
The object to be gained by such a position is not evident, for the abdomen 
makes a favorite mark for passing LibeUulas to nip at. 

NANNOTHEMIS Brauer (nano8 Gr., a dwarf; Themis Gr., the goddess of 
justice). 

Brauer, Verh. zool.-bot. Gesell. Wien XVIII, pp. 369, 726, 1868. 

A genus of three known species, represented hi. North an. South 
America. 

N. BELLA Uhler (bellus L., pretty, n~at). 

Nannophya bella Uhler, Proc~ Ac.Phila., p. 87, 1857; Hagen, 
Syn. Neur. N. A., p. 186, 1861: 

Nannothemis bella Kirby, Synonymic Cat., 1890. 

Ab. male and female 12; h. w. male and female 15. 
Male.-Black; face and frons pale, a median black spot connected with 

the black labrum; vertex metallic green or blue. Thorax and abdomen 
black. Pruinose in older individuals. 

Female.-Similar. Thorax above dark brown, a yellow antehumeral 
line, and sides yellow with two black lines. Abdomen with following 
yellow: transverse basal band on 2-4, basal spot on 5-7, and entire 
dorsum of 10.. Wings yellowish on basal third. 

Ontario to Georgia; Maine, Massachusetts, New York, Connecticut, 
New Jersey, Pennsylvania, Maryland, Georgia, Indiana. 

Elkhart, June 1~, 1895, margin of pond; June 25, 1899, Indiana 
Lake, over marsh, common, most active towards evening, in the morn
ing taken at rest on the stems of spatterdock leaves (Weith). 

LIBELLULA Linne (libella L., a water-level). 

Linne, Syst. Nat. I, p. 543, 1758 . 

. As used by Hagen and Bauer this genus includes more than 30 species, 
represented in North and South America, Europe and Asia. Kirby in his 
Revision cf the Suhfamily Libellulirue, Trans. Zoo!. Soc. Lond. XII, 1889, 
separates the genus into five genera-LibeUula, Leptetrum, Plathemis U), 
Belonia and Holotania. LibellUla ex-usta Say is placed in Leptetrum. In 

22-Geol. 
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the Can. Ent. XXIX, p. 146, Needham, after a study of both nymph 
and imago, proposes a new genus, Ladona, for L. eXU8ta. In this paper 
it is more convenient to use lIihe11ula in its wider sense. 

About the lakes and marshes of northern Indiana three Odonatological 
seasons may be recognized-the Enallagma season, during which the 
Gomphines and Cordulines are also abroad; the LWeUula season, when 
representatives of almost all the subfamilies may be found but when, as 
on June 24, I wrote in my note book, "it is the day of LWe11ulas;" and 
the Sympetrum season, when, to be sure, there are many Lesf:e8, but they 
are weak, half-awake people who seem well C'ontent to let the hordes of 
red Bympetra rule the regions of hazy air above the dense sedge growths 
where they rest with listless wings neither closed nor spread. During 
this season the powerful At'.8chnas wing their way about the lake, but 
they are too few in numbers to exerciee much control. It is during the 
LibeUula season that the shores are well guarded and patrolled. No 
visitor comes then but is challenged) notlling moves on water or land or 
through the air that is not noted and questioned. And the collector, 
followed and watched by many flashing forms, will find himself becoming 
so unscientific, perhal'S, as to credit the members of his escort with psy
chological processes not unlike his own, but better fitted to the restless 
bodies that, if only for a short season, know unbounded freedom. 

Base of hind wings, to beyond the triangle at least, black for the 
entire width. basalis. 

Base of hind win~s hyaline, or with the colored area not reaching the 
posterior edge of the wing. 1. 

1. 	 Base of hind wings hyaline, or with colored area not extending to 
and coveriBg the triangle. 2. 

Hind 	wings with colored area extending from the base to and 
covering the triangle. 6. 

2. 	 Wings hyaline at base, without basal streaks. 3. 

Wings with basal streaks. 4. 


3. 	 Yellowish or reddish species, pterostigma yellowish. auripennis. 
Dark species, pterostigma black. incei5ta. 

4. 	 A small nodal spot and extreme apex black. vihra1l8. 

No nodal or apical markings. 5. 


5. 	 Wings each. with a basal streak, sometimes two on hind wings; 
pterostigma bicolored. cyanea. 

Front wings with two basal streaks, hind wings with a basal streak 
and a triangular spot back of it; pterostigma unicolored. 
CXU8ta. 

6. 	 Nodal spot small, wings hyaline beyond it. quadrimaculata. 
Nodal spot larger, another spot 	at pterostigma or apex, or the 

area between nodus and pterostigma, from costa to hind margin 
of wings, black. 7. 
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7. 	 Wing spots yellowish; basal spot on hind wing behind the sub
median. semifasciata. 

Wing spots black or dark brown; 	basal spot on hind wings almost 
reaching the costa. 8. 

8. Each wing with three ~pots. 9. 
Each wing with 	a basal spot and the entire area betweell nodue 

and pterostigma black. (Plathemis lydia male, see p. 333.) 
9. Triangle of front wings more or less brown or black. pulchella. 

Triangle of front wings entirely hyaline. (Plathemis lydia female, 
see p. 333.) . 

L. BASALIS Say (bam Gr., base). 

L. basalis Say, Journ. Ac. Phila. YIn, p. 23, 1839. 
L. luctuosa Hagen, 8yn. Neur. N. A., p. 152, 1861. 
Belonia luctuosa Kirby, Synonymic Cat., 1890. 

Ab. male 31, female 27; h. w. male 40, female 38. 
Male.-Blackish brown. Abdomen yellow on either side, this obscure 

in older individuals. Wings with basal third to half dark brown or 
black, on the front wings darkest beyond the base; in older individuals 
chalky white beyond the black almost to the pterostigma. 

Female.-Wings with less black, sometimes only a dark tinge extend
ing to the triangle on the front wings; no chalky white beyond the black 
area; apices usually dark. 

Canada; New York, New Jersey, Pennsylvania, Maryland, District 
of Columbia, Michigan, Illinois, Kansas, South Dakota, Texas, Iowa, 
Ohio, Indiana. 

J Elkhart, May 31 to July 12,1895, common; Boot Lake, July 4,1897, 
common (Weith); Eagle Lake, July 5,1898; Chapman Lake, July 7, 
1898 (Deam); Wells County, July 31, 1898; pond near the Wabash, 
Wells County, June 22,1898; Frantz Fishpond, July 4,1898, abund
ant, ovipositing; June 5, ] 899 (Deam et al.); Round and Shriner lakes, 
August 1, 1896, September 2, -1897, June 7 and 24, and July 21, 1898, 
very abundant, only tenerals observed on June 7, ovipositing on June 24, 
July 21 and September 2; Eel River, Allen County, June 23,1898. 

L. AURIPENNIS Burmeister (aureua L., golden; penna L., a wing). 

L. auripennis Burmeister, Handb. Ent. n, p. 861. 1839; Hagen, 
Syn. Neur. N. A., p. 155, 1861. 


HQlotania auripennis Kirby, Synonymic Cat., 1890. 


Ab. male 38, female 36; h. w. male 40, female 39. 
Male and female.-Y~llow or reddish brown. A yellow mid-dorsal 

thoracic stripe on young individual.. Abdomen with a mid-dorsal black 
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stripe. Wings yellowish or reddish, especially along the front margin; 
apices I!!ometimes brown. 

Cuba, Isle of Pines; Atlantic and Gulf States south of New York; 
Ohio. 

L INCESTA. Hagen (incestm L., impure, polluted). PI. III; Plate IV t 

fig. 1. 

L. i1l.ee8ta Hagen, Syn. Neur.N. A., p. 155, 1861; Calvert, 
Trans. Am. Ent>. Soc. XVII, p. 34, 1890. 


Holotania incesta Kirby, Synonymic Cat., 1890. 


Ab. male 35, female 33; h. w. male 39, female 38. 
Male and female -Yellowish and reddish brown, similar to the pre

ceding. Older males dark pruinose blue. Wings hyaline, nodus some
times edged with dark, and apex sometimes dark. 

Canada to Florida; Maine, New Hampshire, Massachusetts, Carolina,. 
Texas, Michigan, Ohio, lllinois (Adams), Indiana. 

Round and Shriner lakes, August 1, 1896, September 2, 1897, and 
June 24 and July 21, 1898, abundant at certain points, especially the
northern shores of Round Lake, ovipositing September 2 and June 24. 

L. VIBRANS Fabricius (vibrans L., fluttering). 

L. vwrans Fabricius, Ent. Syst. II, p. 3S0, 1793. 
L. lydia Hagen, Syn. Neur. N. A., p. 155, 1861. 

Holotania vibrans Kirby, Synonymic Cat., 1890. 


Ab. male 40, female 38; h. w. male 48, female 47. 
Male and female.-Yellow and reddish brown. Mid-dorsal thoracic 

stripe and sides, yellow, with slight black markings. Abdomen with sides 
yellow. Older males pruinose, the markings obscure. Wings with a . 
long basal streak between the subcosta and median, a dot at the nodus, 
and the apex, more so in the female, black. 

New York, Pennsylvania and New Jersey to Texas; Ohio, Illinois 
(Adams). 

L. CYANEA Fabricius (r:yaneo8 Gr., dark blue). 

L. eyanea Fabricius, Syst. Ent., p. 424, 1775 
L. quadrupla Hagen, Syn. Neur. N. A., p. 157, 186l. 
Leptetrum cyane/lJ,m Kirby, Synonymic Cat., 1890. 

, 
Ab. male 29, female 27; h. w. male 35, female 34. 
l\.fale and female. -Yellow and chocolate brown. Thorax with a midr 

dorsal stripe and sides largely yellow. Abdomen with a mid· dorsal 
brown stripe. Older males become entirely blue pruinose. Front win, 

i 
I 
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with a basal streak between :the supcosta and median; hind wings with a 
basal streak between the Ilubcosta and th(l median, and usually a shorter 
one between the submedian alid postcosta; apices of all the wings some
times brown; yellowish tinges at either end of the bicolored pterostigma. 

New York, Massachusetts to Virginia; Pennsylvania, Ohio, Indiana. 
Elkhart, generally common about marshes and ponds, taken from June 

10 to July 4, 1897; one female in woods, June 14, 1897; Boot Lake, 
July 4, 1897, common (Weith); Goose Lake, July 11, 1898j Lake, 
Jackson Township, Wells County, July 81, 1898 (Deam); Shriner Lake 
June 7 and July 21, 1898, rare. 

L. EXUSTA Say (exustus L., burned up, consumed). 

L. e:rusta Say, Journ. Ac. Phila. VIII, p. 29, 1839. 
L. deplanata Hagen. Syn. Neur. N. A., p. 154, 1861. 
Leptetrum e:D1utum Kirby, Synonymic Cat., 1890. 

Ab. male 25, female 23; h. w. male 30, female 29. 
Male and female.-Dark reddish brown. An antehumeral pale stripe. 

Abdomen with a mid-dorsal black stripe. Thorax above and abdomen 
white pruinose. in old males. Bases of wings yellowish; front wings with 
two basal streaks; hind wings with 8 superior basal. streak, behind it a 
triangular .pot. 

Canada, V an~uver'8 Island j Maine, Massachusetts, New York, Penn
sylvania, New Jersey, North Carolina, Florida, Georgia, Wisconsin, 
Washington, Ohio, Illinois (Adams). 

L. QUADRIMACULATA Linne (quattum L., four; maculatus L., spotted). 

L. quadrimamdata Linne, Syst. Nat. I, p. 543, 1758; Hagen, Syn. 
Neur. N. A., p. 150, 1861. 

Leptetrum quadrimaculatum Kirby, Synonymic Cat., 1890. 

Ab. male and female 30; h. w. male and female 35. 
Male and female.-Olive or yellowish, tna.rked with black. Humeral 

and second lateral suture black. Abdomen largely yellow, 6 or 1-10 
black above. Wings with more or less yellowish a.t base and along the 
costa.; a small noda.l spot; hind wings with a yellowish black, triangular 
basal spot. 

Europe and Asia; Canada., Nova Scotia; Maine, Massachusetts, New 
York, New Jersey, Michigan, Illinois, 'Visconsin, Idaho, Wyoming, 
Utah, Washington, Iowa, Ohio, Indiana. 

Common at Elkhart about 1890, not SGen since then (Weith). 
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L. SEMIFASOIATA Burmeister (semi L., half; ja8tYia L., a band, a stripe). 

L. semifa8ciata Burmeister, Handb. Ent. TI, p. 862, 1839; Hagen, 
Syn. Neur. N. A., p. 151, 1861. 

Leptetrum u'tnifasciatum Kirby, Synonymic Cat., 1890. 

Ab. male 27, female 26; h. w. male and female 36. 
Male and female.-Reddish or yellowish. Sides of thorax with two 

pale stripes, more or less distinct. Abdomen yellow, last 4 or I) segments 
largely black above. Wings yellowieh tinged at base as far as the tri
angle; veins conspicuously red or yellow; yellowish or reddish brown spots 
as follows: a nodal spot, a pterostigmal band, sometimes the apex, and 
usually an anal spot in the hind wings; the following yellowish black: in 
front wings the api~l half of the median space, and the space between 
the sectors as far as the apex of the triangle; in hind wings a streak from 
the base, between the submedian and the postcosta, to and covering the 
triangle, the supratriangular space, and the space between the sectors of 
the arculus as far as the apex of the triangle. 

Maine, New York, Massachusetts, Pennsylvania, New Jersey, Mary
land, District of Columbia, Carolina, Florida, Texas, Michigan, Illinois, 
Ohio, Indiana. . 

Elkhart, June 13, 1897, one male in a road; June 17 and July 6, 
1897, in woods; Boot Lake, July 4, 1897 (Weith); Eagle Lake, July 12, 
1898 (Deam) .. 

L. PULOlIELLA Drury (pul~hellu8 L., beautiful). 

L. pulcheUa Drury, Ill. Exot. Ent. I, p. 115, 1770; Hagen, Syn. 
Neur. N. A., p. 153, 1861. 

Plathemill (?) pulchella Kirby, Synonymic Cat., 1890. 

Ab. male 34, female 32; h. w. male and female 42. 
Male and female.-Blackish brown. Sides of thorax with two wide 

yellowish stripes. Abdomen with a stripe on each side yellow; pruinose 
in old males; wing spots black or dark brown; a basal spot between the 
costa or subcosta and the postcosta, to or slightly beyond the triangle, 
coloring the triangle completely in the hind wings, more or less in the 
front wings; a large nodal and an apical spot; male usually with anal 
portion of hind wings and spots alternating with black spots on all the 
wings, chalky white. 

Quebec to Georgia, west to Utah and Texas; Michigan, Ohio, Illinois, 
Indiana. 

Turkey Lake (Kellicott); Elkhllrt, June 10 and 12, 1895, very com
mon (Weith); Eagle Lake, July 8, 1898 (Deam); Marion County, May 
23, 1899, Crawford County, July 8, 1899 (Blatchley); Round and 
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Shriner lakes, August 1, 1896, June 7 and 24, and July 21, 1898; 
Eel River, Allen County, June 23,1898; Wabash River, Wells County, 

. June 19 and 22, 1898; Frantz Fishpond, July 4,]898. 

PLA.THEMIS Hagen (platosGr., broad; Themis Gr., the goddess of justice). 

Hagen, Syn. Neur N. A., p. 149, 1861. 

A North American genus including two species. Libellula pulchella is 
placed in this gen us provisionally by Kirby, "though this species pul
chella has some resemblance to Holotania." 

P. LYDIA Drury (a proper name). 

Libellula lydia Drury, Ill. Exot. Ent. I. p. 112, 1770. 
P. trimaculata Hagen, Syn. Neur. N. A., p. 149, 1861. 
P. lydia Kirby, Synonymic Cat., 1890. 

Ab. male 28, female 24; h. w. male and female 33. 
Male and female.-Brown. Thorax each side with two yellowish 

stripes. A yellow spot on each side of 2-9. Older males with the 
thorax largely and the abdomen entirely white pruinose. Male with 
wings marked with dark brown or black as follows: a basal spot, between 
the costa or subcosta and the postcosta, extending to the triangle in 
the front wings, and to and covering the triangle in the hind wings; 
basilar space more or less hyaline; and a wide band, between the nodus 
and pterostigma, for the entire width of the wing; a chalky white spot 
behind each basal spot, sometimes wanting on the front wings. Female 
with wing markings much like Libellula pulchella, triangle of front wings 
entirely hyaline. 

Quebec to Florida, west to Colorado; Washington to southern Cali
fornia, Michigan, Ohio, lllinois, Indiana. 

Turkey Lake (Kellicott); Elkhart, June 16, 19 and 26, 1895, very 
common; July, 1896; May 2a, 1897, one female in thick woods on high 
ground; Christiana Creek, May 25, 1897; Boot Lake, July 4, 1897, 
common (Weith); Eagle Lake, July 9,1898 (Deam); Crawford County, 
July 8, 1899 (Blatchley); Wabash River, Wells County, June 22, 1898, 
ovipositing; July 12, 1899 (Deam et al.); Frantz Fishpond, July 4, 1898, 
numerous; Round and Shriner lakes, August 1, 1896, June 7 and 24, 
and July 21,1898, common; Eel River, Allen County, June 23, 1898. 
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LETTER OF TRANSMITTAL. 


Prof. W. S. Blatchley, Sf,af;e Geologist: 

Sm-I hand you herewith my report on the Mollusca of Indiana, 
prepared in accordance with instructions received from you. 

In this paper I have endeavored to fully present the present condi
'tion of knowledge relating to these forms in Indiana. It is only fair 
to say that careful and general collecting over the State would prob
ably increase somewhat the number of species and would largely in
crease the number of localities at which certain forms would occur, 
but such extensive collecting appears to be a remote contingency. 

The information contained herein is based upon my own personal 
collecting in the State and on information derived from the shells 
submitted to me, from time to time, by the persons named below. 
It has been my plan throughout to make the paper of use to Indiana 
students who may wish to take up this inviting field of natural history 
and whose opportunities in the way of authentic collections and the 
extensive literature are limited. Most of the species are illustrated: 
the Unios are rather fully depicted in the large series of plates which 
I submit herewith, and which for the first time, will put this difficult 
group in a properly illustrated form into the hands of Indiana educa
tors. The drawings have, been carefully made and are from Indiana 
shells, for the greater part. Only a very few forms are not illustrated, 
and they are such as could be readily identified without illustration. 

I am indebted to your courtesy for opportunity t~ re-describe many 
critical forms from the collections of the State Museum, an especially 
desirable thing, for many of the earlier named forms have never been 
properly described. To the following gentlemen I am also indebted 
for occasional specimens: Mr. A. W. Butler, Indianapolis; Professor 
'Voorhees, Brookville; Professor J. T. Scoville, Terre Haute; Professor 
Barton W. Evermann, WMhington; Professor Joseph Moore, Rich
mond; and to the Biological Experiment Station of the Indiana Uni
versity, at Turkey Lake, for opportunity to examine such shells as that 
organization collected. 

I trust that this report will prove of service in the high schools and 
colleges of the State, and lead to some general interest in a much 
neglected branch of the zoology of Indiana. 

Very truly, 
R. ELLSWORTH CALL. 

Brooklyn, N. Y., July 1, 1898. 
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A DESCRIPTIVE ILLUSTRATED CATALOGUE OF THE 

MOLLUSCA OF INDIANA. 


BY RICHARD ELLI!WORTl{ CALL, Pl{.D., M.A., M.D. 

This catalogue is intended to be complete and to fully exhibit the 
present state of knowledge concerniug the group of which it tl'oots. 
as presented in the fauna of Indiana. To render its completeness 
more perfect, all the literature of the subject has been carefully passed 
in review and all authenticated facts of distribution have b€en added 
to those which long personal collection and study of Indiana mollusks 
have brought to light. Yet, great as the care exercised has been, I can 
not hope to have included all the known facts of distribution in the 
State, but believe that all facts of undoubted OCCUITence of species are 
included. 

Indiana mollusks have long been known. Among the very earliest 
published papers on American shells are those of 'Thomas Say, for
merly of New Harmony, who may justly be called the fathel' of Ameri
can conchology. Oontemporaneous with him was O. S. Rafinesque, 
mainly known for his botanical and ichthyological work, who first 
described many forms from the Ohio River and especially from that 
portion which flows along the southern boundary of Indiana. But the 
land shells were first and most completely studied, and most of the 
earlier work was accomplished among the land forms. Say described 
from tlie region around New Harmony, and sent abroad to his corre
spondents, many Indiana shells. One form which Say described as in 
a semi-fossilized condition, from the loess region of the lower Wabash, 
was H elicina occulta, a form which has later been found living in 
several localities, though none of them are within the bounds of this 
State. In Iowa, near Iowa Oity, in western Pennsylvania, and near 
South Pittsburg, Tennessee, this form is now found living. But 
strange te say none have yet occurred in Indiana. Other fol'illS which 
Say, and after him othel' writern, notably Oomad and Lea, described 
fl'om Indiana have since been found to oe synonyms and are properly 
to be placed under other forms well-known from elsewhere. For his
torical purposes a summary list of all forms from Indiana, originally 
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described from the State, is given below, from which it will be seen 
that three species of land shells, 29 species of fresh-water shells, uni. 
valves, and 21 species of fresh-water bivalves were originally made 
known from within its borders. 

THE GENERAL CHARACTER OF THE SHELL FAUNA. 

Nearly all the groups recognized in the eastern province of the 
interior region, both among land and fresh-water shells, are found 
represented in this fauna. All, however, are not equally well repre
sented. Certain groups of fresh-water univalves are found to be 
especially well represented over the northern half of the State, in the 
region ·of the glacial lakes, while other groups are but sparsely dis· 
tributed. Among the' Limnmidm, so abundant in the northern half 
of the State, the individuals are frequently very numerous, the grassy 
shores and reedy margins of the small lakes within the terminal mo
raine affording the very best conditions for luxuriant development of 
this family. But the Strepomatidm are represented by comparatively 
v.ery few forms. The reverse conditions are exhibited in the southern 
half of the State. In the Ohio River and its tributaries this group 
of shells becomes a very conspicuous element of the shell fauna. In 
the Wabash, as far up as Huntington, two or three species abound, 
but in respect both to individuals and species the southern portions 
of the State furnish the greatest variety. Beginning with the Ohio 
River, which is on the northern margin of the great center of distri
bution of this family, as far as middle Alabama, the Strepomatidm 
form a characteristic part of the shell fauna. It would seem that as 
the Ohio is approached from the north and this great geographic area 
is entered this group of mollusca appears to become more numerous in 
both individuals and species until the Coosa River, in Alabama., is 
reached, where the forms are crowded upon each other and abound 
beyond one's ability to express numbers. The same facts appear to be 
true of the Unionidm, which, for probably the same geologic reason, 
has its metropolis in the great Cumberland plateau. Comparatively 
few species are found in northern Indiana, and those are all forms of 
wide distribution. But in the Wabash below Terre Haute, in the 
South Fork of the White River and in the Ohio both species and in
dividuals abound. The Ohio River forms are widely distributed over 
the Southern States, especially over Tennessee, Kentucky, Alabama, 
Georgia and Mississippi, but have been given a great variety of names, 
most of which must now be relegated to synonymy. They are easily 
connected by geographic series; the types of most groups there known 
occur in the Ohio River fauna. 
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In the case of the land shells there is nothing peculiar t{) the State 
except that few species and individuaJs occur in the northern portions. 
In the sonthern parts of the State, however, both species and indi
viduals are more numerous. All species found belong tD the Central 
Province of Binney, except a very few of circumpolar distribution, 
like Vallonia pulchella and H yaTina· aroorea, wruch are found in all 
suitable localities all over th@ State. Noland shells from tbis State 
are peculiar tD it, though several were first made known to science 
from within its borders. 

HABITS OF THE LAND MOLLUSCA. 

The student of Indiana. mollusca must first learn sometbing of their 
habits before he can hope to obtain a representative collection. And 
such knmvledge will not be the easiest t9 obtain. Of course the 
larger forms will be the first to attract attention and will probably be 
the first to be secured. The smaller species will only be obtained after. 
a long experience in field work. 

As a rule it will n{)t be found profitable to search for land shells' 
far within dense forests nor on dry hillsides with southern exp<>sure. 
The margins of o.pen woods, where are to be found numerous fallen 
trees, or in low-lying lands about river bottoms above the annual 
limit of floods, rich and rocky hillsides with eastern or northern expo
sure and covered with open forest are good localities. In such situa
tions these retiring animals may be sought with fair chance of success. 
It will then be learned that on days during light showers, or after 
heavy rains, while the ground is still moist, from late in March until 
June and in the fall from September to early frosts, shells can 
usually be found. Every possible nook and cranny must be carefully 
searched. On open billsides, under grass clumps, in situations where 
the wild ginger, the wild poppy and trillium grow, the larger shells, like 
M esodon elevata, will ,be found. On the under side of chips, pieces of 
bark, in old stumps, under fallen logs, or between the bark and the de
caying wood, the smaller forms will be found. On a day after a warm 
shower from the upper surfaces of fallen trees with rough bark, such 
as white oak or poplar trees, in river b<>ttoms, many specimens of 
Pupa or Vertigo or Zonites may be taken which have been driven out 
of the cracks and folds in the bark by the rain water. In gardens, in the 
open fields, about the bases of large flat stones, especially in the spring 
and fall, many examples of Vallonia or Pupa may be taken. In 
swamps which have partially dried up but where an abundant growth 
of reeds is found, after a rain, hundreds of examples of Buccinea may 
be taken, clinging to the under sides of the blades, where they are shel
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tered from the direct rays of the sun. In creek bottoms, after storms, 
clinging to the under side of plants like the ragweed, may be taken 
large numbers of Mesodon clausa or Mesodon mitchelliand. Crawling 
over the warm surface of the wet sands, in such situations as the last, 
may be seen hundreds of specimens of Patula striatella, and, near 
Indianapolis and Terre Haute, many examples of the beauti1ul M eso
don multilineata. In short, the collectQr will soon observe that some 
species peculiar to. nearly all stations will come to light sooner or 
later. Occasionally a species will be found to be gregarious, especially 
towards the late fall. Such is the case with Patula alternata, which 
occurs in a great variety of situations all over the State. This shell 
is probably the most common one in Indiana, and is to be found in 
every possible situation, sometimes of magnificent development. It 
is also common to find Mesodon elevata and Mesodon thyroideus in 
numbers partially hidden in the soft dirt of damp hillsides which face 
the north. Stenotrema monodon and Stenotrema hirsutum are often 
found in numbers under flat rocks, especially about Madison, ou the 
hillsides along the Ohio Hiver. In these same situations also may be 
found Triodopsis tridentata and Triodopsis inflecta and Triodopsis 
appressa, forms which do uot appear in the land fauna of the more 
northern parts of Indiana. 

The under surfaces of fallen logs which are partially decayed afford 
hiding places for numbers of the shelless forms of Limax or slugs. 
The under surfaces of board walks about dwellings, damp places in 
cellars, or even in the crevices of rocks about well curbs, these forms 
frequently abound. Usually their presence is made known by a 
glistening line of shining dry mucus followiug along which the col
lector will speedily come to the hiding place of the animal. Traps may 
be made by laying old boards, not new ones, along the margins of gar
dens, in yards, or on the margins of forests, and many examples of 
these animals taken in that way. All forms of this nature should be 
collected and preserved in alcohol, no>t only because they are in them
selves interesting, but because they have been largely neglected by 
students of Indiana mollusca. Only a very few forms are now known 
from this State. Early morning, or late in the afternoon, on damp 
and dark days, or in damp and secluded ravines, the collector will 
have best returns for his time and search. 

Of the winter habits of these animals very little is known. In this 
State certain forms, like M esodon elevata and M esodon ea:oleta, burrow 
deeply into the earth, boring down into the ground in damp places on 
hillsides, until eight or ten inches of soil are above them. Here they 
snugly pass the winter. Others, like Patula aliernata, collect in num
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bers at the base of old stumps under a thick covering of leaves, and . 
hibernate in that manner. The slugs bury themselves in the decaying 
materials of logs, under the bark, or crawl far within the clefts of rocks, 
beyond the reach of frost. Many, indeed, it may safely be said moat, 
perish in the cold of the rigorous Indiana climate, but always enough 
survive to keep favorable locations well populated with interesting 
forms. The minute Pupas and Vertigos and Vallonias bury them~ 
selves under flat stones or in the earih at the base of grass clumps, 
where they securely pass the long winter. Of the winter habits of the 
so~called amphibious Succineas nothing is known. It is believed that 
Indiana students of nature will find thIS subject of winter habits of 
the mollusca a most interesting and fruitful one. It promises much 
that is new or unique. 

THE HABITS OF FRESH-WATER UNIVALVES. 

Most of the rivers and lakes of Indiana entirely freeze over during 
a considerable portion of the winter, and this fact precludes careful 
study of the winter habits of the univalve shells which inhabit them. 
Such facts as are known are m~ger and leave the matter in a very 
unsatisfactory condition. Late in the fall the shells seem to disappear 
from their accustomed stations, and after a week or two only those of 
great vitality, such as Physa and Limnophysa, are to be seen. But 
with the coming of frost most of these have disappeared. Whether 
they retire to the deeper parts of the streams and lakes, or whether 
they burrow deeply into the mud is not known. The large, green 
univalve, Campeloma, is now known to burrow deeply into the soft 
mud of the river bottoms, to reappear again in the late spring, after 
the waters have become fairly well warmed. The Strepomatids en
tirely disappear and nothing is known about their wintcr habits, but 
it seems probable that they bury themselves in like manner in the soft 
mud. With them disappear all the minute small shells like' Amnicola 

'and Bythinella. 'fhe warm, shallow banks of the larger rivers, which 
usually present numbers of this form, are barren of life in the winter 
even when dredged. What becomes of them? ' 

Fresh-water shells, univalves, may be sought with fair hopes of suc
cess in all possible stations, but certain ones are especially rich in indi
viduals. Crawling along half buried in the mud of sluggishly flowing 
streams like the Ohio, the Wabash and the White rivers, at low water, 
on the margins of deep water, many hundreds of Campeloma and 
Pleurocera may be taken. Other forms are found clinging to the sur
faces of confervoid covered rocks where the waters flow swiftly, while 
still others, like Physa and Lymnophysa, Planorbi.s and Menetus, may 
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be taken abundantly in ponds and lakes, among the reeds or clinging 
to them, or even floating on the Burface, or rather crawling head 
downwards, in the still waters of river cut-ofl's and ponds. The mi
nuter forms may be taken in great abundance clinging to the under 
surfaces of lily-pads in ponds or among the masses of Potamogeton. 
Certain small forms like Menetus exacutus are to be taken on the 
submerged stems. of reeds and bullrushes, or even in Oal"ex swamps. 
Occasionally two forms are to be taken on the muddy banks 'of rivers, 
above water mark, where springs keep the surface continually wet, 
such forms as Limnophysa humilis and Limnophysa desidiosa being 
thus commonly taken. A very peculiar group of small limnreid mol
lusks, the .Ancyli, will be best collected on the inner surface of dead 
Unios, or fresh-water mussels, in all the rivers where these mollusks 
abound. Frequent specimens have l:!een taken by me adhering to the 
larger forms of Pleul"ocel"a in both the Ohio and the Wabash rivers. 
The stomachs of the shore forms of river fish, like Lepomis, or the 
small species found in ponds along the Wabash River, furnish many 
fine examples of .Amn~cola and Bythinella, on which they feed largely. 
These minute forms may be taken with a suitable small meshed 
dredge by sc:r.aping over the soft mud on river banks or by dredging 
the deeper portions of lakes and ponds. Along the Ohio and the 
Wabash, in the muddy pools left by the falling waters of early 
summer, most of the fresh-water univalves, outside the family of 
Limnreidre, may oommonly be found in numbers. 

FRESH-WATER BIVALVES. 

The large mussels are well known to all frequenters of the rivers 
and creeks of Indiana. They are especially abundant in the rivers 
and streams of the southern half of the State, though the ponds, 
lakes and rivers of the nomern half of Indiana contain many 
varieties.. Their presence in any portion of a river may generally be 
detected by broken and dead valves which lie on the river bars. or' 
are scattered along the banks; they are also found coUected in heaps 
about muskrat burrows or on flat rocks and logs at the riveT's edge, 
having been taken there for food purposes by muskrats and raccoons. 
Usually deeppla.ces in rivers which have muddy bottoms furnish the 
larger forms, like Unio multipUcatus) Unio pustulatus and Unio 
ebenus, while .AnodontOJ of several species usually so abound. The 
habits of these animals differ very greatly. Some kinds will be found 
crawling around on the shallow bars or near the banks of streams, 
while others may be obtained only by wading and collecting in very 
doop water. Muddy bottoms furnish different forms from those which 
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delight on gravelly bars. Among the mud-loving forms are Unio 
tuberculatus, Unio anodontoides ( Unio teres Rafinesque), Unio parvus 
and its related congener, Unio glans. On bars which are gravelly 
and where the water is fairly swift, may be found in large numbers 
Unio metanevru8, Unio pustulatus, Unio irroratus and Unio cylin
dricus. In the lakes of the northern parts of the State are found 
but few species of Uniones, .among them the lake variety of the 
widely distributed Unio .zuteolus and Unio rubiginosus, with Margari
tana rugosa. Unio occidens, usually a mud-hving species, also occurs 
in suitable locations in some of these northern lakes, but, like Unio 
luteoZus, it is essentially a fluviatile species. . 

In muddy bottoms, or in stations with fi.ne gravelly bottoms, in 
creeks, rivers and ponds, are to be found numbers of extremely small 
bivalves belonging to Sphcerium and Pisidium. Ditches and small 
brooks will often present these forms when no others are to be taken 
in them. The dredge always succeeds in finding them where other •methods faiL They are often mist.aken for the young of the larger 
mussels, but needlessly so. They have no characters in common with 
their larger associates. One fOTm is common in muddy stations 
in the Ohio which is quite white and translucent, the Sphcerium 
transversum of Say. 

THE ENEMIES OF MOLLUSCA. 

Birds feed largely on some species of land shells, crushing the 
shells by a blow with the bill and extracting the soft animal readily. 
The bluejays strike them against rocks or other hard objects and. 
break the shell in that manner. But field and wood mice are the 
gTeat enemies of these animals. The habits of many m{)llusks which 
lead them to seek shelter under fallen logs along the margins of the 
forests and in woods often place them' in the way of burrowing mice, 
who delight in them. It is no unusual thing to find hundreds of land 
shells with the entire top nibbled off, the animals of which have made 
the dinners of wood mice. Then, too, some species of land shells, notably 
Macrocylis concava, are carnivorous and have developed cannibalistic 
tendencies. They push their long, slender bodies far within the 
unprotected apertures of the larger Mesodons, destroying them and 
eating them at their leisure. They seem to be especially fond of the 
epidermis of many forms, and when collect.ed in the same box with 
other sneIls will destroy their epidermis before attacking the inmate, 
a habit which has rendered useless many a fine cabinet specimen, as 
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all collectors know. But mice and birds are the chief natural enemies 
of land mollusca. 

Fish destroy many thousands of fresh-water mollusks of all kinds 
annually. The univalves are taken whole and digested as a mass by 
their captors. Other fish with heavy pharyngeal plates, like Moxo
stoma, or like Aplodinotu8, crush the heavy Uniones before ingestion. 
In shallow creeks, where these large bivalves abound, and where hogs 
can reach them, they are greedily devoured by these omnivorous 
feeders. I have seen hogs rooting the largest (}f these mollusks from 
their beds in the rivers of the south and crushing them as they would 
apples, rejecting the sheils and using only the soft portions. As noted 
above, raccoons and muskrats destroy thousands yearly, so many in
deed that one wonders how they manage to perpetuate their species. 

But the greatest enemy of molluscan life is man. His refuse from 
sewerage, factory and mill have quite depleted some rivers of this 
form of life fo'f long distances o'r entirely. Rejectamenta from gas 
factories, dyeing establishments, paper mills and sawmills have anni
hilated these forms of life for miles. The cultivation of hillsides, 
otherwise favorable for land shells, the extension of farmed areas, 
the drainage of swamps and semi-swamps, all have had great influence 
in depleting the abundance of land shells. It is believed that many 
of the fine collecting grounds known to Say and the earlier naturalists 
have in this way been completely destroyed. For the land shells this 
is, from an economical standpoint, a matter of small moment, for none 
of them are directly useful to man. But with the river forms this is 
quite different. Many feeding grounds for fishes have 'been thus 
destroyed, and everyone knows the important bearing this must have 
on the devel(}pment of inland fisheries. Many localities once favorable 
to fish are now quite devoid of this form of life as a direct result of 
the destruction of the molluscan life. In the very largest rivers, like 
the Ohio, this cause is comparatively inoperative, but in rivers like 
the upper Wabash, the White, the Patoka and the Blue the effect 
is, most disastrous. The embryonic forms of Unios are distributed, 
in one stage of their development, by fish to which they adhere; the 
building of dams, preventing the running of fish, has resulted In 

almost the complete extinction of some forms of Unio above them. 

SPECIES DESCRIBED ]<'ROM INDIANA. 

In collating the list of mollusks known from this State, it has been 
a matter of great interest to determine the place that furnished orig
inal habitats. The Uto'pian community which was founded at New 
Harmony had among its members some of the foremost naturalists of 
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America at that time. Besides Say, to whom reference has already 
been made, there were Owen, Troost and. ~Iaclure, all of whom con
tributed to the scientific status of Indiana in the earlier days. Say 
espooially improved the opportunities afforded by the new country 
and described many forms from the State. After him Anthony, 
Conrad and Lea furnish each his qU()ta of forms supposed to be new. 
The following list gives all the species thus described, and the original 
locality, notwithstanding that many of them are now properly recog-· 
nized. to be synonyms. These writers seem to have exhausted the pOB
sibilities of the State in respect to new species and varieties. The list 
is quite a respectable one, and if there should have been included those 
forms which were described by Lea from the vicinity o.f Cincinnati, 
and all which occur along the southern shores of Indiana as a part of 
the Ohio fauna, the list would be much larger. 

LAND SHELLS. 

HELICINA OCCULTA Say. Near New Harmony. 

8'uccinea t'ermeta Say. New Harmony. 

POLYGYRA FASTIGIATA Say. New Harmony. Doubtful if from Indiana• 


. FRESH-WATEU UNIVALVES. 

ANCYLUS TAUDUS Say. Wabash River. 
VIVIPARA SUBPURPUREA Say. Wabash River. 
CA:I<IPELOMA PONDEROSUM Say. Ohio River. 
PLEUROCERA CANALlquLATUM Say. Falls of the Ohio. 
PleHroeera 1nfJniliferwm Lea. New Harmony. 
Pleurocera antJumyi Lea. Fox: River, '.'Indiana." 
PLEUROOERA TROOSTII Lea.. Near New Harmony. Locality is ques

tionable. 
LITHASlA OBOVATA Say. WabaSh and Falls of the Ohio. 
ANGITRE:I<IA VERUUCOSA Say. Wabash River. 
ANGITREMA AR:I<IIGERA Say. Wabash River. 
]J.felania '/lupera Say. Wabash River. 

=A...'<GITREMA VERRUCOSA. Wabash River. 
ANCULOSA PUlEROSA Say. Falls of the Ohio. 
ANCULOSA TRILINEATA Say. Falls of the Ohio. 
GONIOBASIS DEPYGIS Say. Falls of the Ohio. 
GONIOBASIS INTERSITA Haldeman. Swan Creek. 

This species was based on specimens furnished by Mrs. Say after the 
death of her husband. . 

Gtmwbasis consanguinea Anthony. "Indiana. " 
Goniobasis bico/Qrata Anthony. Camp Creek, near Madison. 
Goniobas~ oobicmdes Anthony.. Wabash River. 
Goniobasis infantula Lea. Falls of the Ohio. 
Goniobal5is l<rnislJiliewns Lea. Falls of the Ohio. 
Goniobasisinterlineata Anthony. Christy Creek. 
aoniobasi.~ spa1tanbu·rgen.sis Lea. Wabash River. 
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(}Qniobasis injormis Lea. Falls of the Ohio. 
Goniobasis kirtlaruJ,iana Lea. " Indiana. " 


=Goniobasis semicarin(!i(t Say. Richmond. 

=Goniobasis bicolorata Anthony. Camp Creek. 


-Lllese.schiza grofroenorii Lea. Wabash River, 
This genlll! is now recognized to have been based upon pathologic speci

me.ns of a Gonioba.<fis, probably Goniobasis cubicoi(ks Anthony. The 
specimens were not only pathologic, but immature. The writer 
has several times, in streams in the South, noted many specimens 
of traumatic shells which might easily be referred to this" genus." 

FRESH-WATER BIVALVES. 

Unio abruptus Say. Wabash River. 

UNIO ORBICCLATCS Hildreth. 

Unio arquatU8 Conrad. Wabash River. 


=UNIO RECTUS Lamarck Pathologic. 

Unio capillus Conrad. Wabash River. 


UNIO FABALIS Lea. Ohio River. 

Unio cicatrico~'U8 Say. Wabash River. 


UNIO VARIC06CS Lea. 

UNIO CYLINDRICCS Say. Wabash River. 

UNIO ELEGANS Lea. Wabash and Ohio rivers. 

Unio heros Say. Wabash River. 


UNIO MULTIPLICATUS Lea. 

UNIO MYTILOIDES Rafinesque. Wabash River. 

UNIO PERSONATCS Say. Wabash River. 

Unio phillipsii Conrad. Wabash River. 

Unio sampsonii Lea. Wabash River. 


UNIO PERPLEXUS Lea. 

UNIO SECURIS Lea. Ohio afld Wabash rivers. 

UNIO SULCA'l'US Lea. Wabash and Ohio rivers. 

UNIO CNDULATUS Barnes. Wabash River. 

MARGARITANA CONFRAGoSA Say. Wabash River. 

l\iARGARITANA DEHISCENS Say. Wabash River. 


=Unio dehiscens Say. 

MARGARITANA MONODONTA Say. Wabash and Ohio rivers. 


=Unio mDnodanta Say. From Falls of the Ohio. 

ANODONTA EDENTULA Say. "Indiana." Locality not given. 

Anodonta jerruginea Lea. Simon's Creek . 

ANODONTA IMBECILUS Say. Wabash River. 

ANODONTA SUBORBICCLATA Say; Ponds near Wabash River. 


Of this list those species which BJ:'e now believ€d to be synony,ms are 
printed in italios. Of them it will be found that one writer has 
described the greater number, which fact is not surprising when one 
knows that Mr. Lea d€scribed as new everything which came from 
different streams or from beyond the borders of different states. 
Political State boundBJ:'ies appeBJ:' to have been, in Mr. Lea's mind, 
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insuperable obstacles to the distribution of species. Even eliminating 
these from our lists, there will yet remain a respectable number first 
made known to science from Indiana. 

GEOGRAPHIC DISTRIBUTION OF FRESH-WATER FORMS. 

The following summary tables of distribution of the fresh-water 
forms have been prepared, which will exhibit at a glance all the known 
facts in distribution at the present time. Sufficiently fnli collections 
of the land. shells have not been made to warrant the preparation of 
similar tables for that .division. The hydrographic map' (Plate I) 
exhibits the drainage areas employed as best showing thc distribution 
of the fresh-water forms. 

SUMMARY OF GEOGRAPHIC DISTRIBUTION. 
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SUMMARY OF GEOGRAPHIC DISTRIBUTION-Continued. 
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.... Say........... X 
.unio cincinnatienaia Lea .• , .... X 

Un'o c; ..""Z... Lea .............. X X X X X X X 

Un'o cia" ... Lam ............... X X X X X X X X "1'"X 

Unio coccin,WI Lea ............. X X X X X 

U"io cooperianu8 Lea .......... X X 
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SUMMARY OF GEOGRAPHIC DISTRIBUTION-Continued. 
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The ten drainage basins which are represented in these tables cover 
the entire State, and the tables afford a fairly reliable statement of the 
distribution of fresh-water forms over Indiana. It is interesting b) 
note that this distribution appears to have some relation to the erist
ence of the moraines of the Glacial Epoch and to have. been in some 
definite sense determined thereby.· This evidence has been elsewhere 
considered,* and I need not now stop to refer to it in detail. 
Northwards of this ancient ice barrier many southern forms have 
not yet succeeded in establishing themselves; but south of it many 
southern species of Strepornatida3 and UnionirJa3 are known to occur~ 
though their metropolis is farther to the south within the borders of 
Tennessee and Alabama. A few forms are distributed over the entire 
State, a list of which is herewith presented: 

REGISTER OF GENERALLY DISTRIBUTED SPECIES. 

Unit) elat'Us. Unit) ellip~8. 
Unio iris. Unio preB8~. 
Unio luteoius. Unio gibboBU8. 
Unio ligamentinus. Unio rectu8. 
Unio multiradiatm. Unio oceidena. 
Unio rubiginosm. Margaritana ealeeola. 
Margaritana marginata. Margaritana rugOBa. 
Anodonta fer'ldsaeiona. Anodonta edentula. 
Anodonta grandis. Sp1la~1"ium ~olidulum. 
Sphae:rium strwti1.um. Sphaerium transvenmm. 
Amnieola porata. Amnicola limoaa. 
Limnophysa palustris. Limnop1lysa re{lexa. 
Limmrphysa deBidioaa. Helisoma trivolm8. 
PkgBa heterostropha. Pkysa gyrina. 
GoniobWfis pu1chella. 

These species are among the most common in North America, and 
most of them have a very wide range indeed. They are mostly hardy 
species and though subjected to a great variety of stations and envi
ronmental conditions do not appear to have suffered much individual 
variation, none of the species being critical ones, that is, forms which 
are with difficulty r€cognilied; All' present a strongly characteristic 
facies and all are easily determined, no matter from what portion of 
tpe State they may corne. 

A further study of the geographical tables will demDnstrate that 
the richest shell faunas occur in the Wabash and the Ohio drainages, 
these two areas furnishing nearly the same species in common, thou.gh 
many of each are not generally distributed over the State. Of the 
shells which are both common and yet limited iJl distribution Unio

. ·See Proceedings Indiana Aoademy of Science, for 1896, pP. 248 et ••q. 

http:strwti1.um
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.ebenus, Unio irroratus and Unio cyphia, among the bivalves, and 

.(]ampeloma ponderosum and Pleurocera canaliculatum, among the uni
valves, will serve as types. The differences bet~een the two basins may 
be noted from the following lists, in which synonyms appear in small 
-capitals: 

OHIO BASIN. WABASH BAstN. 

UNIO CAMELUS. Unio persona/us. 
Unio varicoBuB. UNIO SAMPSONII. 

UNIO CINCINNATIENSIS. Anodonta suborbiculata. 
Unio foliatus. Margaritana confl'ag08a. 
Unio dor{eu~llianus. Sphaerium sphaericum. 
Sphaerium stamineum. *Sphrerium {abale. 
Anculosa prrerosa. GONIOBASIS SPARTENBURGHENSIS. 

Anculo.~a trilineata. Goniobasis livescens. 
Anculosa carinata. Goniobasis cubicoides.' 
GONIOBASIS BICOLORATA. Angitrema armigera. 
Goniobasis depygis. MESESCHIZA GROVESNORII. 

GONIOBASISINFANTULA. Pleurocera troostii. Doubtful. 
GONIOBASIS INFOBMIB. Vimpara subpurpurea. 
Goniobasis intersita. Vimpara conteetoides. 
GONIOBASIS LOUISVILLENBIS. Vimparo, intertex/a. 
I'LEUROCERA SIMPLEX. Menetu8 exacutus. 
Amnicola cincinnatiensiB. Campeloma decisum. 

Oampeloma rujum. 
Campeloma 8ubsolidum. 
Limnophys~ caperata. 
Planorbella campanulata. 

Here is a total of eleven species found in the Ohio basin against fif
teen which are found in the Wabash basin. The proportion would be 
13ubstantially the same if the synonymous forms included, printed in 
small capitals, were not excluded from the list. None of the members 
of the genus Vivipara appear in the Ohio basin, while but two Uniones 
are found in the Wabash Basin that are not found in that of the Ohio. 
No limnreids appear to be characteristic of the Ohio basin, while three 
such are found in the Wabash. Yet it is to be constantly borne in 
milid that further collections may invalidate this comparison by the 
discovery of other common forms, 'Or that some of these forms may yet 
be ascertained to be common to the two faunas. 

Turning again to the northern portion of the State, the most inter
esting fact presented is the existence of a number of Ohio drainage 
forms in the Maumee River, a stream of the Atlantic drainage. 
Opportunity was afforded the writer, in 1895, to make a small collec

""Not seen; adinitted to the list on the authority of Temple Prime, vide" Catalo&,ue of 
the Species of Corbiculadoo," p.10,1863. 
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tion in the Maumee and the St. Mary's rivers, at Fort Wayne, well 
within the Maumee basin. While the collection was by no means 
exhaustive, it developed some vf!rJ interesting facts which possess 
more than a passing significance. 

Among the Ohio River forms found were the following: 

Unio rubigino8U8. Unio ClaW8. 

Unio glans. Unio gibboSU8.. 
Unio luteolWl. Unio parWIJ. 
Unio retu8U8. Unio preB8W1. 

Margaritana complanata. Margal'itana caleeola. 
AnQdonta edentuta. Goniobasis pulchella. 

These species are accredited to the Western fauna, and most of them 
are not hitherto recorded as belonging to the Atlantic fauna. Two 
of these were so recorded by the writeI: as long ago as 1877, in the Erie 
Oanal, in the Mohawk drainage, at Mohawk, N. Y., and record made 
of the fact in the "American Naturalist," Vol. XII, pp. 472, 473. 
Other records have since appeared. Unio luteolus is often quoted in 
faunal lists used for exchange purposes by Eastern collectors, but 
in every case where specimens have been secured, thus far, ,they 
have proven to be the male forms of the totally distinct Unio cariosus, 
a form not yet found in Western waters. Anodonta edentula maybe, 
and probably is, a geQgraphic variety of the Eastern Anodontaur-du
lata, but the Maumee forms are Western in facies. It is therefore 
proper to regard it here as a Western shell in the drainage of an 
Atlantic stream. So far as the specimens go which are in my posses
sion, they do not present very marked differenc€s from the same shells 
found a few miles to the west in waters tributary to the Wabash. The 
environmental factors are precisely the same in both areas, and there· 
should. be no marked differences. There are none. But mingling 
with the Western fatma of the Upper Wabash were found large num
bers of the Eastern strepomatid shell, Goniobasis livescens, a form 
which is abundant from New York throughout northern Ohio and 
along the Great Lakes. Near Huntington, on the Wabasp, this shell 
was the most abundant strepomatid found. The same facts were true 
of the St. Mary's and the Maumee, though the greatest numbers were 
found in the former stream, clinging to the rocks along the banks, 
in the heart vf the city vf Fort Wayne. Associated with them were 
large numoors of Pleurocera subulare, a form abundant in the East, 
but also of wide Western distribution, and an undetermined pleu
rocemid mollusk of Western affinities. It clO€ely resembles Pleurocera 
lewisii, but of this determinativn I am yet uncertain. 
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It is importimt to note, in this connection, that the headwaters of 
the Aboite River, or its east fork, approach to within three miles of 
the St. Mary's at Fort Wayne, and that the divide at that locality is 
barely perceptible. Moreover, the Wabash and Erie Canal has long 
established water communication between the two basins-probably 
long enough to establish interchange of faunas, especially in the case 
of the univalves, which are far more migratory in their habits than the 
Unionidre. This is the case in the Erie Canal in New York, by means 
of which the advent of the Western faunas into Eastern waters may be 
almost chronologically traced. '['0 offset this possible explanation, is 
the fact that the species seem to be well established, and occur, many 
of them, in great numbers in the Maumee Basin. But, whatever the 
explanation, the species appear in the two basins, and in them both 
there is a commingling of the two faunas, with but few Western rep
resentatives of the Eastern fauna. The Western representatives in the 
Eastern fauna greatly outnumber, both in species and individuals, 
the Eastern fauna in the Western Basin. 

The suggestion of the relation of this distribution to glaciation and 
its physiographic results has before occurred to the writer, though in 
another connection. As long ago as 1886, in discussing certain anom
alies in the distribution of Ohio River forms of Unionid!13 in the State 
of Kansas, attention was directed to this problem in the following 
language: "Considerable data have accumulated in the hands of the 
writer which seem to imply the necessity of correlatIng this peculiar 
distribution with certain facts in glacial geology, but those data will 
not warrant the statement that such correlation exists. Attention 
is directed to this problem in the hope that other observers may use 
their opportunities and supply all the informati-on possible."* A recent 
writer proposes, ** the same explanation for the distribution of the two 
faunas in this region and, from the facts we have herein adduced, 
the locality offers most excellent opportunities for a careful study of 
the problem. Yet, the fact of the artificial connection of these two 
areas must constantly be borne in mind. A second region where the 
heads of the drainage areas are practically cocincident occurs in Kosci
usko County, where the several small lakes and general low-lying 
region are all drained by streams which flow either into the Tippe
canoe or the Turkey rivers, the first of which is tributary to the 
Wabash, the second to the St. Joseph, of Michigan. A low moraine 
separates the two basins. 

"Vide, Call, "Fifth Contribution to a Knowledge· of the Fresh-water Mollusca of Kan
sas," Bull. Washburn College Laboratory of Natural History, vol. i, No.6, pp.178.179.1886. 

o"Simpson, .. On the Mieeislippi Valley Unionidre Found in the St. Lawrence and At· 
lantic Drainage Areas," American Naturalist, vol. xxx, pp. 37g:..384, 1896. 
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THE ECONOMIC USES OF INDIANA MOLLUSOA. 

To what extent, if any, the former inhabitants of Indiana used these 
animals for food purpOses can never be known. In many instances 
the aborigines made some use of the larger, forms of mussels, as is 
abundantly >\'itnessed by the shells found in mounds and in piles on 
the sites of ancient villages. But it is mere guess that they formed any 
considerable part of. their food. '1'he interiors of many species are 
highly col(}red and very beautiful, and this fad may have appealed 
to the primitive inhabitants of Indiana. Near the village of Law
renceburg,' Dearborn County, in the great triangular plain formed 
by the junction of the Miami and the Ohio rivers, are several large 
mounds, now well worn down by cultivation, in which thousands of 
these shells are still to be seen. It is certain that there is no historic 
record of their use by the red men for food. But there is no good 
reason why, with abundance' of condiment and proper preparation, 
a really serviceable food'article could not be made out of them. The 
large white "foot" is tough, and becomes more so when well cooked, 
but many of the smaller shells have a tender animal which could be 
eaten, if necessary. Trial attempts made by the writer to use the8e as 
fOQd show that they are better than common report makes them. 

But two economic uses for these shells are now known. One of 
these is the manufacture of a good grade of pearl button, an industry 
which is prosecuted with some success at Muscatine, Iowa, where there 
are large button factories. The great poS8ibility that pertains to these 
animals in this direction can be best appreciated by those who know 
their habits and know of the immense beds, miles in length, in the 
Mississippi and other large rivers. The shells are easily taken by 
dredging with st&'llll dredges, and the thick disks of certain species 
made into button blanks, to be perforated and finally polished. ~1:any 

grOgS ,are thus annually made. In rivers like the Wabash and the 
Ohio, where the writer knows of Unio beds miles in length, enormous 
quantities of these animals may be found as raw material. Not all 
the forms in Indiana rivers are suitable for this purpose, but many 
thousands of bushels may be obtained which are entirely suitable. 

Throughout the Northwest, and even into the Southern States, 
a few years ago, swept a pearl-hunting craze which has resulted in the 
loss of thonsands of these animals in an uncertain search for pearls. 
One who has long studied these animals soon comes to know the forms 
which commonly produce pearls and how they are formed. In every 
case of a pearl forming it marks a pathologic condition of the 
animal. Usually the introduction of some foreign ma.tter, like small 
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gravel grains or sand or other object, is a snfficient irritation to the 
shell-forming portion, the mantle, and the animal seeks to cover over 
the intrusion 'with a layer of pearl. Often the object remains detached 
from the shell; often it is cemented to the inner face of the valve as 
an excrescence. In this way the pearls begin to be formed. Most of 
them are irregular in shape and often lack the lustre which gives them 
the value of gems. But they are by no means uncommon in cerlain 
species. In the Raccoon Ri:ver, in Iowa, occurs a species, Unio wardii, 
which is closely related to Unio metane'vru8, so common in the Ohio 
and Wabash rivers of Indiana. It is rare indeed to find an individual 
of this species, and they are numerous, which does not contain from 
one to three or four pearls, of varying sizes. The writer has had, at 
times, as many as two hundred pearls taken from this species alone. 
Observation has shown that the large, heavy forms which live on 
gravel bars in swiftly running waters produce most of these objects. 
It would appear that under these conditions small sand grains which 
act as a nucleus are swept into the body of the shell and are the prime 
cause of the pearl formation. Some species never produce them, at 
least they have never appeared in the course of over twenty years of 
collection and study of these forms. Among these are those forms 
which live in mud and in deep and sluggishly flowing waters. 

Mr. George :£1'. Kunz has placed on record* about all that is known 
of the "pearl-hunting industry" and its results in this country. It is 
hardly in such condition. as to warrant the name of "industry," being 
carried on spasmodically and without any very scientific or business
like methods. OccasionaUy pearls of excellent quality have been 
found, and for them good prices have been obtained, Mr. Knnz report
ing that two large pearls from Florida brought $850 and $600, respec
tively. Many of lesser value have been t.aken in varIous parts of the 
United States, notably in Tennessee, Wisconsin and Iowa, but it is 
not yet an "industry," and with the present grade of intelligence 
employed in its prosecution is not. likely to becQme such. The usual 
employments for embellishment and for jewelry purposes aommon t.o 
the pearls of the Orient are also made of these fresh-water forms. 

The use of the soft inmate of Unio shells for bait. for fishing pur
poses destroys many and gives an additional small economic use for 
these animals. In t.he earlier days the shells were sometimes burned 
for lime making, but this has long since been abandoned. Their 
chief value now is as food for fishes and for the manufact.ure of 
buttons, as above noted. In some places, especially about the summer 

"The Fresh-water Pearls and PeaT! Fisheries of the United States. Bulletin U.S. Fish 
Commission, 1897, pp. 373-426,1898. 
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resorts of the West and South, Unio shells are polished, the epidermis 
being entirely removed and the polished shells mounted as pincushions 
and cardcases, making very attractive and useful souvenirs. Some 
species, like Unio coccineus, Unio cmssidens and Unio purpuratus, 
have exceedingly rich nacres of light or dark purple and warm pink, 
which take a high polish and make very rich ornaments. But this 
industry is fitful and as yet in unskilled hands. What could be done 
with these shells by people of mechanical skill who understand the 
weaknesses of human nature for ornamentation can only be surmised. 

THE NOMENCLATURE ADOPTED IN THIS CATALOGUE. 

There have been several attempts of late to devise new systems of 
classification for nearly all the groups of American land and fresh
water mollusks, most of which have little besides noyelty to compel ac
ceptance. It has been the bane of natural history studies that "closet 
naturalists" periodically get to wO'l'"k on well-known groups and pro
pose something new in the way of classification. Indiana shells have 
proven no exception to this rule. It has been a matter of some con
cern to us just how to approach this phase of our task. A coterie of 
Philadelphia naturalists have recently proposed a new system of classi
fication for American land shells which is little, if any, less novel 
than one proposed many years ago by Tryon, also of Philadelphia. 
But the proposed system does such violence to natural affinities, and 
brings together in single groups such widely different species of 
mollusks, that we are unable to accept the scheme proposed. It were 
as well to accept the Linnean genus Helix and place everything un
der it as to accept Polygyra, now done in some sections, and put 
about everything under it. These ephemeral schemes of grouping 
but render more difficult any correct understanding of our forms; 
they are intended to be helpful, but really interpose almost insuperable 
difficulties. About once in a decade some of these "genus jugglers" 
get to work at natural groups and when they are through with them 
little that is familiar is left. 

The system adopted in this catalogue is that of W. G. Binney, as 
set forth in his later pUblications. His "Manual of American Land 
Shells" has been made the basis of our work, as containing, in all 
respects, the most scientific and best treatment of these forms, though 
one can not always agree vrith his opinions in the matter of synonymy. 
But his classification is, in most respects, very natural and quite 
satisfactory. 

In the matter of the UnionidlJ'i there has also been a recent attempt 
to divide this great group into subgenera which certainly have no 



THE MOLLUSCA OF INDIANA. 357 

existence in nature. Sp€'Cies of the widest differences are brought 
together in a single subgenus, and most viole:nt adjustments have boon 
attempted. For these subgroups it has been attempted to recognize 
the names proposed long ago by ThUinesque, a procedure which would 
be right if, first, the groups really existed in nature, and if, second, 
anyone now knew more than three or four of Rafinesque's sp€'Cies and 
the subgenera he founded on them. Many years ago Agassiz 
attempted this same treatment, and was followed by Stimpson, in his 
"Testaceous Shells of New England," but the attempt was so unnat
ural that it speedily found its place in the limbo of neglected genius. 
Very recently Baker, following Simpson, in his "Mollusca of the Chi
-cago Area; The Pelecypod a," has attempted to recognize these Rafines
quian names, and some remarkable groupings of forms, unknown in 
nature, have been attempted. Thus the subgenus Quadrula is made 
to cover all forms like Unio trigonus, and also includes the totally 
different forms of shells that ma.y be typified by Unio plicatus. It is 
very difficult to conceive that such systems are proposed in sober seri
ousness. We are promised a fuller exposition of these anomalous 
-classifications later on. 

'rhere are. recognized in this catalogue the three long and well
known subgenera of Anodonta, Margaritana and Unio. Not only are 
these names altogether familiar to American students, but they really 
represent natural divisions of the pelecypod mollusca of this country. 
Not only are their conchologic distinctions clearly indicated by this 
grouping, but after more than twenty years of study of this group, as 
III particular object, during which time all the known species have 
passed in review, there have been found embryologic reasons for 
accepting this time-honored classification. It should be remembered 
by the student that novelty is not alone a sufficient reason for accep
tance. There are so many forms of the Unionidal now known that 
exceptional difficulty is experienced in identification of critical forms, 
but when one remembers that many synonyms exist, these difficulties 
resolve themselves into specific identities rather than in systems of 
classification. So, in recognizing genera or subgenera, in the UnionidOJ 
the writer declines to follow the lead of these recent writers, as tend
ing to "worse confound confusion," and allows the three long honored 
subgroups to stand. 

In the matter of the OorbiculadOJ, which ha.ve not escaped the 
systematists, I have followed Prime's Monograph of that group, as 
presented in the Smithsonian Institution's publicatiolll'l) and later in 
the "Annals of the New York Lyceum of Natural History." Later 
writers have described many new forrms, most or all of which are 



358 REPORT OF STATE GEOLOGIST. 

based upon the young and immature specimens of well-known forms. 
Many Gf these have been presented through the pages of the "Nau
tilus," a paper devoted to the interests of amateur conchologists ana 
published in Philadelphia. Careful study of the facts of geographic 
distribution arid the descriptions together will convince any but those 
who trade in species for the purpose of enriching their own cabinets 
that the already extensive synonymy of this family is being greatly 
augmented. We recognize but the two genera Sph03rium and Pis
idium, because we believe other recently recognized groups are ficti
tious and find no expression in nature. 

Since this catalogue is designed not to present the classification of 
Indiana mollusca, but as a means of becoming acquainted with the 
shell fauna of the State, all questions of classification have been 
eliminated and well-known names only have been employed. The 
classification adopted is one generally accepted. 

THE LITERATt:RE OF INDIANA MOLLUSCA. 

The l;ooks, papers, memoirs and published notes which deal with 
the mollusca of Indiana are considerable in number. It is largely due 
to the long residence at New Harmony of Say that so many papers 
appeared, for his personal work directed the attention of many students 
to the richness of this fauna. These papers cover all branches of 
conchologic science, from original descriptive papers to those which 
deal with local or general distribution problems. The list accom
panying this paper, made up wholly from private resources, is prac
tically complete, few if any papers existing which will be helpful to 
students of Indiana mollusca that are not included. The arrangement 
of titles is by authors, alphabetically, and then in chronological order 
under each writer. In"most cases some mention of the ground covered 
has been included with the title, but the limits of this report pre
cluded a full resume of contents. It has been our aim to present titles 
of all literature which the special student of the State's fauna must 
consult to fully understand the .nature of the problems with which 
he will be confronted. 

Anonymous. (Investigator.) Remarks on the article contained in 
Silliman's Journal for April, 1832, entitled, "Mr. Lea on the 
Naiades," by Investigator. Monthly American Journal of Geology 
and Natural Science, Vol. I, No.8, pp. 370-377, 1832. 

Anonymous. Catalogue of the Unios, Alasmodontas and Anodontas 
of the Ohio River and its Northern Tributaries, Adopted by the 
Western Academy of Natural Sciences of Cincinnati, January, 1849. 
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There are listed in the 19 pages of this rare little brochure 56 
species of Unio, six of Ma1'garitana and five of Anodonta. The 
catalogue is remarkable as being the first open expression of hos
tility t{} both the claims of Say and of Rafinesque. It marks the 
beginning of a long and bitter controversy, from the effects of which 
American malacology has not yet fully recovered. 

Anthony, J. G. Descriptions of New Melanians. Proceedings of the 
Bost{}n Society of Natural History, Vol. III, pp. 361-363, 1850. 

Contains descriptions of a number of Indiana forms. 

Anthony, J. G. Descriptions of New J!'luviatile Shells of the Genus 
Melania of Lamarck fr{}m the Western i3ta tes of North America. 
Annals of the New York Lyceum of Natural History, Vol. VI, pp. 
83-129, March, 1854. 

Baker, Frank C{}llins. The Mollusca of the Chicago Area. ~he Pele
cypoda. Bulletin No. III, Chicag{} Academy of Sciences, pp. 1-130, 
plates i-xxvii, 1898. 

This is a valuable paper, but it is not well illustrated; the process 
employed fails to bring out the characters of the several shells. The 
synonymy adopted f{}r the Unionida; is taken almost entirely from 
Call's Arkansas Report.' 

Barnes, D. H. On the Genera Unio and Alasmod{}nta; with Introduc
tory Remarks. American Journal of Science and Art, First Series, 
Vol. VI, No.1, pp. 107-127; No.2, pp. 258-280, 1823. 

This is a very valuable paper since it contains Barnes's original 
descriptions and figures of Ohio and Indiana shells. 

Barnes, D. H. Reclamation of Unios. American Journal of Science 
and Art, First Series, VoL XIII, No.2, pp. 358-364, 1828. 

Binney, Amos. The Terrestrial Air-Breathing Mollusca of the United 
States, and the Adjacent Territories of North America. Vols. I, 
II (text), 1851; VoL III (plates), 1857. 

This work is now very rare, but is yet indispensable to all workers 
in land mollusca. The anatomy of many species was worked out by 
Dr. J .. Leidy, and is illustrated with many beautiful plates. 

Binney, W; G. The Complete Writings of Thomas Say on the Conch
ology of the United States, 1858. 

Dr. Binney has collected in this volume 8Jl of Say's papers, with 
reproductions of his plates, from the early articles in Nicholson's 
Encyclopedia to his latest work. 

24-Geol. 

I 
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Binney, W. G. Supplement to the Terrestrial. Mollusca of North 
America. Boston Journal of Natural History, Vol. VII, pp. 6-196, 
1859. 

Brings down to that date, 1859, the work of the elder Binney, 
with plates of the new fom1s described. Very rare; was published, 
separately, from overshoots, as Vol. IV of the Terrestrial Mollusca. 

Binney, W. G. Check-list of the Shells (}f North America. Terres
trial Gasteropoda. Washington, 1860; second edition. 

List Number II of this title is general for that portion of the 
United States which includes Indiana. 

Binney, W. G. Land and :Fresh-water Shells of North America. 
Part 1, Pulmonata Ge~phila. Smithsonian Misc. CoIl., No. 194, 
1869. 

This is the earliest of Binney's series to be out of print, and is 
now rij.l'e. It covers the land mollusca of North America very fully, 
with illustrations of all the forms to be found in Indiana. 

Binney, W. G. Land and Fresh-water Shells of North America. 
Part II, Pulmonata'Limnophila and ThallaBophila. Smithsonian 
Misc. ColI., No. 143, 1865. 

Binney, W. G. Land and Fresh-water Shells of North America. 
Part III, Viviparidre and Rissoidre. Smithsonian Misc. Coil., No. 
144,1865. 

The two preceding titles cover all the univalve shells of Indiana 
except the Strepomatida;, and m{)st of the forms are well illustrated. 

Binney, W. G. Terrestrial Air-Breathing Mollusks of the United 
States and the Adjacent Territories of North America. Bulletin 
Mus. Compo Zool., Vol. IV, text and plates in two volumes, 1878. 

This important work brings down to its date all information con
nected with land shells of North America. It is now rare. . 

Binney, W. G. A Manual of American Land Shells. Bulletin United 
States National Museum, No. XXVIII, 1885. 

This valuable volume brings down to its date all information con
nected with land mollusca which the indefatigable laoors of Dr. 
Binney had brought to light. It contains illustrations of all the 
accepted forms, and is especially valuable to students of Indiana 
mollusca. 

Call, R. Ellsworth. Note on the Genus Campeloma of Rafinesque. 
American Naturalist, June, 1883, pp. 603-608, 1883. 
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'l'his paper gives the history ef the generic names applied to' this 
interesting greup. 

Call, R. EllswO'rth. A GeO'graphic Catalogue ef the UniO'nidre of the 
Mississippi Valley. Bulletin Des Meines Academy O'f Science, VO'I. 
I, NO'. 1, pp. 5-57, 1885. 

CO'ntains full nO'tes en geegraphic distributiO'n ef all forms fO'und 
in Indiana, with bibliO'graphic reference to' the original figures. 

Call, R. Ellswerth. On the Genus Campelema: Rafinesque, with a 
Revision O'f the Species, Hecent and Fossil. Bulletin of tfte Wash
burn Cellege LaberatO'ryO'f Natural HistO'ry, VO't I, NO'. 5, pp. 149
165, plates ii-vi, 1886. 

Contains descriptiO'ns O'f all the forms feund in Indiana, with 
illustratiO'ns. Gives full nO'tes O'n geO'graphic distributiO'n. 

Call, R. Ellsworth. On the Gross Anatomy ef CampelO'ma. American 
,Naturalist, June, 1887, pp. 491-497, 1887. 

Gives description ef the SO'ft parts and netes sexual differences. 
Gives characters by which sexes may be distinguished. 

• 	 Call, R. Ellswerth. A Contribution to' a Knewledge ef Indiana MO'l
lusca. l)r,oceedings Indiana Academy ef Science, Vol. III, pp. 140
160, 1893 (1894). 

Lists all the forms certainly knO'wn frO'm the State, and gives a 
shert bibliegraphy ef the mest impO'rtant papers. 

Call, H. Ellswerth. On the Geegraphic and Hypsometric Distribution 
ef Nerth American Viviparidre. American JO'urnal of Science, 
Third Series, VO'L XLVIII, pp. 132-141, with map, 1894. 

Centains full data relating to the distributien ef all the members 
of this greup. 

Call, H. Ellsworth. The Unienidre ef the OhiO' River. Preceedings ef 
the Indiana Academy ef Science, VO'L IV, pp. 139-140, 1894. 

This is a brief paper, in abstract, cerrelating certain facts ef geO'
graphic distributien with geO'legic data. 

Call, R. Ellsworth. The Strepomatidre of the Falls O'f the Ohio. Pre
ceedings ef the Indiana Academy ef Science, Vol. IV, pp. 140-143, 
1894. . 

This shert paper has nO'tes on the abundance and bielogic sur
reundings of the shells of this great greup fO'und O'n the falls ef 
the OhiO'. It has nothing of value to' the systematist. 
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Oall, R. Ellsworth. A Revision and Synonymy of the Parvus Group 
of UnionidaJ. With six plates. Proceedings of the Indiana Acad
emy of Science, for 1895, pp. 109-119, 1896. 

All the fonns of this very difficult group are passed in review in 
this paper, and all accepted ones are figured, together with most 
of the synonyms. The two'forms of the group from Indiana stand 
as types of sub-groups. 

Oall, R. Ellsworth.•Second Oontribution to a Knowledge of Indiana 
Mollusca. Proceedings Indiana Academy of Science, for 1895, pp. 
135-1<W, 1896. 

This paper contains full Dotes on synonymy of many species, 
together with their geographic distribution within the State. All 
fonns known to be in the State collectiollR at Indianapolis are spe
cially indicated. 

Call, R. Ellsworth. On a Small Collection of Mollusks from Northern 
Indiana. Proceedings Indiana Academy of Science for 1895, pp. 
246-250, 1896. 

This is a report on the mollusca collected at the station of the 
Indiana University Biological Laboratory, by members of the Uni
versity. It deals chiefly with the mollusks of Turkey Lake. 

Oall, R. Ellsworth. Illustrations of Little Known UnionidaJ. J ourna! 
Oincinnati Society of Natural History, Vol. XVIII, pp. 157-160, 
pI. vi, 1896. 

Description, emended, with figures, of Unio cesopus Green. The 
synonymy of the species is also indicated and the belief stated 
that Green's shell is the Obliquaria cyphia Uafinesque. 

Call, R Ellsworth. Fishes and Sh~lls of the Falls of the Ohio. Me
morial History of Louisville, Vol. I, Ohapte;r II, pp. 9-20, quarto, 
1896. 

This is the first paper to treat of this single limited area and lists 
all the mollu8ca known from the Falls. 

Oall, R. Ellsworth. A Study of the Unionidre of Arkansas, with 
Incidental Reference to their Distribution in the Mississippi Valley. 
Transactions of the Academy of Sciences of St. Louis, Vol. VII, 
No.1, pp. 1-64, plates i-xxi, 1895. 

This paper gives much synonymy and lists many forms common 
in Indiana. It describes fully, with figures, all of the species usually 
ascribed to Lamarck and gives the full history of all such fonns. 
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Call, n. Ellsworth. The Hydrographic Basins of Indiana and their 
Molluscan .Fauna. Proceedings Indiana Academy of Science, for 
1896, pp. 247-258, with hydrographic map, 1897. 

Contains succinct geographic distribution of all the fresh-water 
forms found in the State. 

Chenu, J. C.. Bibliotheque Conchyliologique, Tome III, 1845. 
This rare volume contains reprints, with all the plates, of Rafin

eeque, Say, and Conrad's seyeral important works on American 
mollusca. Though in French, the matter appears unchanged. 

Conrad, T. A. New Fresh-Water Shells of the United Stat{l8, with 
Colored Illustrations, and a Monograph of the Genus Anculotus of 
Say; also A Synopsis of the American Naiades, 1834. . 

This book was the cause of a long and unfortunate personal con
troversy with Dr. Isaac Lea. 

Conrad, T. A. Monography of the Family Unionidre, or Naiades of 
Lamarck, of ~orth America, 1835-1839. 

After publishing 117 pages of text and 66 plates the work was 
discontinued and left incomplete. It is now rare, but necessary for 
extended study of Uniones. 

Conrad, T. A. Synopsis of the Family of Naiades of North America, 
with Notes, and a Table of Some of the Genera aDd Subgenera of 
the Family, According to their Geographic Distribution, and De
scr:iptions of Genera aDd Subgenera. Proceedings of the Academy 
of ~atural Sciences of Philadelphia, Vol. VI, pp. 244-269. Also 
issued in the form of a pamphlet, 1853. 

Conrad, T. A. Descriptions of New Species of Unio. Journal of the 
Academy of Natural Sciences, Philadelphia, Vol. II, Part 4, pp. 
295-298, 1854. 

This' paper describes Unio arquatus and Unio pectitus, both from 
the Wabash R.iYer. 

Cooper, William. List of Shells Collected by Mr. Schoolcraft in the 
Western and Northwestern Territory. Narrative of an Expedition 
through the Upper Missouri to Itasca I.JB.ke, etc., pp. 153-156, appen
dix, 1834. 

'I'his is little more than a list with some valuable suggestions 
bearing on synonymy. 

Drew, Gilman. The Anatomy of Sphaerium sulcatum Lamarck. 
Prqceedings Iowa Academy of Science, VoL III, pp. 173-182, plates 
i-iii, 1896. 
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This is a most valuable and suggestive paper and is one of the 
first of its k1nd to be published in this country. 

Eaton~ H. H. V1:de Short, O. W., and Eaton, H. H. 

Ferussac, Baron de. Observations addressees en Forme de Lettre a 
MM. Th. Say, C. S. Rafinesque, Is. Lea., S. P. Hildreth, T. A. Oon
rad et O. A. Poulson sur la Synonymie des Coquilles bivalves de 
l'Amerique Septentrionale, et Essai d'une Table de Ooncordance 
a ce Sujet. Magasin de Zoologie, Olasse Y, Nos. 59, 60, pp. 1-36, 
1835. 

Green, Jacob. Some Remarks on the Unios of the United States, 
with a Description of a New Species. Oontributions of the Maclu
rian Lyceum to the Arts and Sciences, VoL I, No.2, p. 41, 1827. 

This title contains a description of a form of shell (Unio a1S0pus) 
found in both the Ohio and Wabash Rivers, with a good figure, the 
type coming from Pittsburg. 

Green, Jacob. Notes on the American Shells Figured in the Supple
ment to the Index Testaceologicus. Transactions of the Albany 
Institute, Vol. I, pp. 134-136, 1830. 

Oontains notes on synonymy of several of Barnes's Unios and 
other matters. 

Haldemann, S. S. A Monograph of the Hmniades and Other Fresh
Water Univalve Shells of North America, 1840-1846. 

Haldemann, S. S., Observations on the Melanians of Lamarck. 
American J oumal of Science and Arts, First Series, Vol. XLI, 
No.1, pp. 21-23, 1841. 

Haldemann, S. S. Oorrection (to article on Melanians, American 
Journal of Science, V 01. XI.II, p. 21). American Journal of Science 
and Arts, First Series, Vol. XLII, p. 216, 1841. 

Haldcmann, S. S. The Iconographic Encyclopedia of Science, Litera
ture and Art, Systematically Arranged. Translated from the Ger
man, Vol. II, pp. 69-90, 1857. 

Haldemann, S. S. illustrations Oonchyliologiques, Par M. Ohenu. 
No date. One (Liv. 73) of a series of many reprints in French. 

Hildreth, S. P. Observations on and Descriptions of the Shells found 
in the Waters of the Muskingum River, Little Musk{ngum and 
Duck Oreek, in the Vicinity of Marietta, Ohio. American Jeurnal 
of Science and Arts, First Series, Vol. XIV, pp. 276-291, 1828. 
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This paper rudely figures many,of the common forms of the Ohio 
Valley and contains the original description o'f the remarkable 
Unio foliatus Hildreth. 

Hildreth, S. P. Disease among Shl:lll Fish. American Journal of 
Science and Arts, First Series, Vol. XXXII, pp. 97-9?, 1837. 

Relates a curious epidemic among Uniones in the Muskingum 
River; the note is hidden away securely in the midst of some meteor
ological notes made at :Marietta, Ohio. 

Kirtland, J. P. Observa.tions on the Sexual Oharacters of the Ani
mrus Belonging to Lamarck's Family of Naiades. American Jour
nal of Science and Arts., First Series, Vol. XXVI, ~o. 1, pp. 117
120,1834. 

This interesting article is accompanied by rude outline figures 
of sexual shapes of shells which are the first to be published in this 
country. 

Kirtland, J. P. Second Annual Report of the Geological Survey of 
Ohio, pp. 170-175 and 197-200, 1838. 

This volume contains a list of Ohio mollusca and at its end 
several pages of notes which have valuable suggestions on 
synonymy. 

Kirtland, J. P. Fragments of Natural History. No.1, Habits of the 
Naiades. American Journal of Science and Arts, First Series, Vol. 
XXXIX, No.1, pp. 164-168, 1840. 

Kirtland, J. P. Remarks on the Sexes and Habits of Some of the 
Acephalous Bivalve Mollusca. Proceedings of the American Asso
ciation for the Advancement of Science, Vol. V, pp. 85-91, 1851. 

Lea, Isaac. Observations on the Genus Unio, 1830-1874. 
These volumes, thirteen in number, were originally published as 

portions of the Transactions of the American Philosophical Society 
and of the Journal of the Academy of Natural Sciences of Phila
delphia. They were afterwards collated and issueil under the above 
title. They are absolutely indispensable to all students of Ameri
can fresh-water mollusca. 

Lea, Isaac. A Synopsis of the Family of Naiades, 1830-18'{Q. 
This work has passed through four editions. The first appeared 

as a portion of Vol. I of the quarto series of Observations. The 
second was published in octavo form in 1836. The third edition 
appeared in 1852, while the fourth and last was published in 1870. 
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The latest edition contains many userul hints on synonymy which 
it is to be regretted Dr. Lea did not himsel£rully rollow to con
clusion. 

Lea, Isaac. Rectification or Mr. T. A. Conrad's Synopsis of the 
Family of Naiades. Proceedings of the Philadelphia Academy of 
Natural Science, Vol.YII, pp. 236 et seq., 1854. . 

Lewis, James" M. D. On Unio subrostratus Say. Proceedings Phil
adelphia Academy of Natural Science, ror 1878; reprint, pp. 4. 

This brochure contains some valuable notes on the synonymy of 
a shell which was originally described from Indiana. 

Levette, G. M. Observations on the Depth and Temperature of 
Some of the Lakes of Northern' Indiana. Annual Report Indiana 
Geological Survey for 1875, pp. 496-499, 1876. 

This paper contains a list or the mollusca of northern Indiana 
prepared by J. W. Byrkit, of Indianapolis. Thirty-eight forms are 
mentioned. 

Moore, D. R., and Butler, A. W. Land and Fresh-Water Mollusca 
Observed in Franklin County, Indiana. Bulletin Brookville Society 
of Natural History, No.1, pp. 41-44, 1885. 

This valuable paper gives the best extant account of the mollusca 
of southeastern Indiana. Sixty-three species in all departments are 
listed. 

M'Murtrie, H. Sketches of Louisville and its Environs, etc., First 
Edition, 1819. 

This very rare work contains on pages 65-6.6 a list of mollusca 
from the vicinity of Louisville, many of which are from the Falls 
of the Ohio. The author, M'Murtrie, states that for the list he is 
indebted to "the . politeness of that accomplished .and skillful nat
uralist, Mr. Rafinesque." 

Menke, C. T. Synopsis methodica Molluscorum, etc., quae in Muse'o
Menkee:no adservantur; cum synonymia critica at novarum spe
cieorum diagnosibus. Pyrmonti, 1830. 

This very scarce bo()k contains a number of descriptions of 
Melanians from the Ohio River at Cincinnati. 

Nicklin, P. H. Oonchological Observations on Lamarck's Family of 
Naiades. Transactions American Philosophical Society, New 
Series, Y 01. III, pp. 395-399, 1829. 
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Nicklin, P. H. Des Moulins' General Oonsiderations on Restricting 
the Number of Species of the Genera Unio and Anodouta. From 
the Frenoh. American Journal of Science and Arts, First Series, 
Vol. XLI, No.1, pp. 104-116, 1841. 

Pleas, E. Shells of Henry Oounty. The Nautilus, Vol. VII, No.6, 
pp. 68-70, 1893. 

This excellent paper lists 59 species and varieties of land mol
lusks and 64 species and varieties of fresh-water forms, all found 
within a radius of five miles of Dunreith. 

Plummer, Dr. John T. Scraps in Natural History (Mollusca). 
American Journal of Science and Arts, First Series, Vol. XLVIII, 

No.1, pp. 93-96, 1844. 
This paper gives a list of the shells found aoont Richmond, 

Wayne County. The list contains the names of 21 species of land 
shells, eight univalve fresh-water forms, one Anodon, two Margari
tanas and one Bphaerium. 

Poulson, O. A. A Monograph of the Fluviatile Bivalve Shells of the 
River Ohio, Oontaining Twelve Genera and Sixty-Eight Species, 
1832. 

This work is a translation of Rafinesque's work, which is men
tioned below. The frontispiece, under the name of Unio verrucosa 
Rafinesque, has a fine plate of the purple nacred vanety of Unio 
tuberwlatus Barnes . 

. Prime, Temple. Descriptions of Oycladidae. Proceedings Boston 
Society of Natural History, Vol. IV, pp. 155-165, 1852. 

Prime, Temple. Notes on the Species of OyeIas Found in the United 
States; with Descriptions and Woodcuts. Proceedings of the Boston 
Society of Natural History, Vol. IV, pp. 211-285, 1853. 

Prime, Temple. A Monograph of American Oorbiculadae, Recent 
and Fossil. Smithsonian Miscellaneous Oollections, No. 145, 1865. 

This work is indispensable to all students of American mollusca. 

Rafinesque, O. S. Discoveries in Natural History in the Western 
States. American Monthly Magazine and Oritical Review, Vol. III, 
p. 354, 1818. . 

Rafinesque, O. S. Further Account of Discoveries in Natural History 
in the Western States. American Monthly.Magazine and Oritical 
Review, Vol. IV, p. 38, 1818. 
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Rafinesque, C. S. General Account of the Discoveries Made in the 
Zoology of the Western States. American Monthly Review and 
Critical Magazine, Vol. IV, p. 106, 1818. 

Rafinesque, C. S. Prodrome de 70 nouveaux Genres d' Animaux de
couverts dans l'InUlrieur des Etats-U nis d' Amerique, durant 
l'Annee 1818. Journal de Physique, de Chemie, d'Histoire N atu~ 
relIe et des Arts, Tome LXXXVIII, p. 417, 1819. 

Rafinesque, C. S. Description of a New Genus of Fluviatile Bivalve 
Shell of the Brachiopoda, N otrema Fissurella, etc. American 
Monthly Magazine and Critical Review, VoL IV, p. 356, 181,9. 

Rafinesque, C. S. Apolosia, the Mollusca. The Annals of Nature, 
No.1, pp. 10, 11, 1820. 

This short article appeared in one of the- numerous journals 
which Rafinesquestarted in Philadelphia. 

Rafinesque, C. S. Monographie des Coquilles bivalves et fluviatiles 
de la Riviere Ohio, contenant douze Genres et soixante-huit Espooes: 
par M. C. S. Rafinesque, Prof. de Bot. et d'Hist. nat. a l'Uni. Tran
sylvane de Lexington. Extrait de la 15me Livraison du 5me Tome 
des Annales .Generalesdes Sciences Physiques, September, 1820, 
Bruxelles. 

Rafinesque, C. S. Enumeration and Account of Some Remarkable 
Natural Objects in the Cabinet of Professor Rafinesque, in Phila
delphia, 1831. 

This paper prop<>ses several new genera of land shells, some of 
which are yet recognized, very properly. 

Rafinesque, C. S. Odatelia: New Genus of North American Fluviatile 
Bivalve Shells. Atlantic Journal and ]iriend of Knowledge, No.4, 
p. 154, 1832. 

Rafinesque, C. S. Complete Writings of, on !recent and Fossil C(m
chology. Edited by Wm. G. Binney and George W. Tryon, Jr., 
New York, 1864. 

This work, which gives all of the published papers of Rafinesque, 
is indispensable to any student who seeks to clear up the historical 
sequence of species and their descriptions. 

Say, Thomas. Conchology. Nicholson's Encyclopedia, Vol. II, four 
plates, no pagination. First edition, 1816. 

A second edition of this work was published in 1818, also un
paged; a third edition in 1819, Vol. IV, which contains a number of 
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forms not included in the two earlier editions. A separate edition 
of the article was issued under the title "Descriptions of the Land 
and :Fresh-Water Shells of the United States," from the first edition. 
A copy is now in my possession. 

Say, Tno:q1as. American Conchology; or, Descriptions of the SlIells . 
of ~orth America, 1830-1834. 

This was Say's chief work on American m()llusca and was pre
pared and printed at New Harmony. The work was published in 
parts, seven in all appearing, the last part being a posthumous work 
under the editorship of T. A. Conrad. 

Say, Thomas. Descriptions< of Some New Terrestrial and Fluviatile 
Shells of North America. New Harmony Disseminator of Useful 
Knowledge, Vol. II, July, 1829, to January, 183l. 

Say, Thomas. Descriptions of Several New Species o·f Shells and of 
a new Species of Lumbricus. Transylvania Journal of Medicine, 
Vol. IV, pp. 525-528, 1831. 

Say, Th()mas. A Glossary to Say's Conchology, 1832. 
This is a good specimen of the printing of that date in Indiana, 

the work being ~ll done at New Harmony. 

Say, Thomas. Descriptions of Some New Terrestrial and Fluviatile 
Shells of North America, 1829, 1830, 1831, New Harmony, Indiana, 
1840. 

This title reprints the earlier articles under the editorship of Mrs. 
Say. 

Say, 'l'homas. Complete Writings on American Concho~ogy. See 
under Binney, W. G. 1858. 

Shaeffer, D. F. A Complete List of the Land and Fresh-Water Shells 
Found in the Immediate Vicinity of Cincinnati, Ohio. 

This brochure is without date. There are no descriptions, but 
some synonymy is suggested. 

Short, C. W., and Eaton, H. H. Notices of Western Botany and Con
chology. Transylvania Journal of Medicine, February, pp, 74-82, 
1831. 

Shumard, B. F. Catalogue of the Naiades of Jefferson County, Ken
tucky. The Naturalist and Journal of Agriculture, Horticulture, 
Education and Literature, Franklin College, 'l'ennessee, Vol. I, 
No.3, pp. 105, 106, 1846. 
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'l'his paper contains a list of species, with supposed synonyms; 
the writei' shows evident confusion as to specific facts and values. 
The article contains most of the names of shells found in the Ohio 
at Louisville. 

Simpson, C. T. On the Mississippi Valley Unionidre Found in the 
St. Lawrence and Atlantic Drainage Areas. American Naturalist, 
Vol. XXX, pp. 379-384, 1896. 

Stei~ Fred. The Molluscous _Pauna of Indiana. Annual Report of 
the Indiana Geological Survey for the year 1880, pp. 451-467, 188l. 

This is the first published list to try and include all the shells 
of the State. 

Stimpson~ William. Researches upon the Hydrobiinae and Allied 
Forms. Smithsonian Miscellaneous Collections, No. 201, 1865. 

Try~ George W., Jr. A Monograph of the Terrestrial Mollusca 
Inhabiting the United States, New York, 1866. 

Tryon, George W., Jr. Land and Jfresh-Water Shells of the United 
States, Part IV, Strepomatidae. Smithsonian Miscellaneous Collec
tions, No. 253, 1873. 

SYSTEMATIC CATALOGUE. 

PtJLl'tIONATA GEOPHILA." 

ARTIFICIAL KEY TO THE LAND MOLLUSOA. 

A. Animal without external shell. Limax, TebemlnopMrus. 
~. Animal with external shell. 

a. Shell large, lip reflected, one parietal tooth. Meaodon. 
b. Shell large, lip reflected, one parietal and two peritremal teeth. 

Triodopsis. 
c. Shell small, lip reflected, aperture contracted, with a parietal tooth. 

Stenot7'ema. 
d. 	 Shell with simple lip, umbilicated, epidermis striate, usually colored 

with bands or spots. Patula. 
e. 	 Shell with simple lip, polished epidermis, with or whhout umbilicus. 

Zon i Ul8; Mam'ocycl-is. 
f. Shell small, conical, coarsely striate, lip reflected. Strobila. 
g. Shell very emaIl, discoidal, lip reflected, ribbed or smooth. Vallonia. 
h. Shell minute, elongated, lip reflected, pupiform. Pupa. 
i. Shell minute, lip not reflected, conical, brown. Vertigo. 
j. 	 Shell long, whorls loosely coiled, aperturl! very large and effuse, peri

treme acute. Succinea. 

*The systematic arrangement here adopted for the land shells of Indiana follows that of 
Dr. Binney in "A Manual ot American Land Shells," pp. 57-59, which constitutes Bulletin 
No. 28, United Statee National Museum. Not only has hie arrangement been cloiely fol
lowed, but his deeeriptions of the several forms have been employed, modified occasionally 
in view of the la.rge serie.which the writer ha.s personally collected and studied. All notes 
concerning habits, distribution, and other charaoters, are original and the writer should be 
held re!ponsible therefor. • 
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FAMILY SELENITID.4.£' 

MAOROOYOLlS OOlWAVA Say. Plate 4, figs. 4, 7. 

Shell depressed, very slightly convex on the upper surface; epi
dermis whitish hOorn color, sometimes with a tinge of green; whorls 

five, above flattened, below rounded, finely 
striate obliquely, and sometimes with micro
scopic revolving the outer whorl 
spreading a little . towards the aperture; 

Fig. I. suture rather deeply impressed; umbmffilS 
wide, deep, exhibiting all the volutions to the apex; aperture rounded, 
somewhat fiattenedabove,. its edge frequently tinged with reddish 
brown; peristome subrefiected at its c'olumellar extremity, simple 
above, and in some specimens considerably depressed near its june
tion with the outer whorl; columella with a thin callus, the edge of 
which connects the upper and lower extremities of the peristome. 
(Binney.) 

Large specimens occasionally reach the following dimensions: 
Greater diameter 24, lesser 18 mm.; height, 7-8 mm. A considerable 
difference in height exists among specimens from different localities, 
since this character appears to depend on rate of growth and the na
ture of the habitat. Among rocks the forms are more flat than those 
which are taken in the open woods underlogs and debris. 

This species is a voracious reeder and destroys others of its kind 
as well as other helices. It may be sought for on open hillsides, where 
there is constant moisture, and under leaves, logs and sticks. I have 
sometimes taken them in the apertures of the larger helices, into which 
they had entered, probably to find food. This species is common all 
over the southern portions of Indiana, and has been found as far north 
as Wabash and Huntington. It probably occurs all over the State. 

FAMILY LIMAOIDLE. 

LIMAX CAMPEBTRIB Binney. Plate 4, fig. 18. 

Color usually of various shades of amber, without spots or markings, 
sometimes blackish; head and eye-peduncles smoky; body cylindrical, 
elongated, terminating in a very short carina at its posterior extremity; 
mantle oval,fieshy, but little prominent, with fine, concentricallines; 
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back covered with prominent elongated tubercles and furrows; foot 
narrow, whitish; respiratory foramen on the posterior dextral margin 
of the mantle; body eovered with a thin, watery mucus. (Binney.) 

This species is easily recognized among all that dwell in this State. 
It is the lightest colored of all the small forms, in some individuals 
being darker only towards the anterior portion of the body. Its length 
varies from 20 to 25 mm. when stretched to full length in crawling 
about. It is to be sought for under boards, flat stones, bark, fallen 
trees, in the woods and about dweIlings, and is one of the most 
common of the slugs. It may be readily traced to its hiding places 
by the abundant trail of shining white mucus whieh it leaves behind 
it in progressing. 

Lu.1AX FLAvue Linnreus. Plate 7, fig. O. 

Color brownish, yellowish brown or ashy brown, with oblong-oval, 
uncolored spots, which have a longitudinal disposition; mantle with 
rounded spots; head, neck and eye-peduncles blue, semi-transparent; 
tentacles white; base of foot sallow white. Body when extended 
cylindrical, elongated, terminating acutely with a short but prominent 
keel; upper part covered with long and narrow, prominent tubercles. 
Mantle ample, oval, rouncled at both ends, with numerous very fine, 
concentrical striae. Sides paler and without spots. Respiratory fora
ruen large, placed near the posterior lateral margin of the mantle and 
cleft to the edge. Generative orific·e indicated by a white spot a little 
behind the eye-peduncle of the right side. 

This is the largest slug which is found in this State, but is not 
indigenous. It is introduced from Europe, and has been seen by me 
only at Lawrenooburg, in the southeastern part of the State. It is 
common in cellars and about well curbs in Louisville, Kentucky, and 
shouJQ be found in New Albany and Jeffersonville, Indiana. The 
Lawrenceburg examples probably found their way here through the 
large German population, which introduced them by accident. Careful 
search about well curbs, in damp cellars, and under refuse piles, such 
as old bricks, may bring many speoimens to light. The writer col
lected over two thousand specimens in 1884 in the he,art of the city of 
Washington, not far from the Smithsonian Institution, in whose 
collections more than a thousand Iwere placed. They were found in 

. the greatest abundance under Ol~· brick piles on the site of an old 
dwelling; associated with them we e thousands of specimens of Trio
dopsis tridentata, of which two ci ar boxes full were collected! The 
slug may prove to be abundant in s~uthern Indiana. Binney mentions 
the attainment ~f a length, in cap1vity, of 200 mm., thus rivaling all 

. . 
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. American forms except the great Ariolimax columbianus of the west 
coast. 

ZONITES FULIGINOSUS Griffith. Plate 4, fig. 13. 

Shell thin, depressed on the upper surface, epidermis dark, ap
proaching to chestnut color, sometimes almost black, shining and 
wrinkled; whorls four and one-half, rapidly increasing, with irregular, 
oblique wrinkles; the las,t whorl very voluminous and expanding 
transversely toward the aperture; suture very little impressed; aper
ture very oblique, ample, lunate-ovate, within pearly or iridescent; 
peristome simple, thin, brittle, with a light, testaceous deposit within, 
the two terminations approoching each other very nearly, that of the 
columella somewhat reflected; umbilicus deep, not much expanded. 
(Binney.) , 

This species is one of the more uncommon fo,rms which occur on 
favorable hillsides, under leaves, and half buried in the moist soil. 
It is usually a dark mahogany brown, smooth, highly polished shell. 
I have taken it at Corydon, Madison, and near Bloomington; it is 
rare at Lawrenceburg and at Brookville. But on the south side of 
the Ohio, in Kentucky opposite Lawrenceburg, Indiana, it is both 
common and large. It can not well be mistaken for ooy other species. 
It is usually solitary, being unlike others of its congeners in this re
spect. 1'he lines of growth are sometimes very black and are some
times wrinkled, but usually the shell is quite smooth. I do not know 
of ooy localities in the northern portion of the State where this 
form has be€n found. 

ZONITES FRIABILIS W. G. Binney. Plate 4, fig. 10. 

Shell very globoSie, tr~nsparent, brittle, thin, sometimes thick, 
shining, reddish; spire very short, conic; whorls five, convex, lightly 
wrinkled, rapidly increasing, the last very large and ventricose; suture 
moderate; aperture circular, equally high and broad, within bluish 
and slightly thickened by a very thin white callus.; peristome simple, 
sharp, thin, at its junction with the body whorl violet-colored and 
reflected, so as to cover a portion of the small and deep umbilicus; 
the parietal wall of the aperture is covered with a light violet-colored 
callus. (Binney.) 

I have never found this species in Indi,ana, and enter it on the 
authority of Mr. Binney, who has it from some Indiana localities. 
It is, however, a common shell-in parts of Kentucky, where I have col
lected it. The species may be very easily separated frO-ill the preceding 
form by its greater height and by its color being always far more light 
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than any variety of Zonites fuligino8u8 which I have seen. The more' 
globose character of the shell will alone distinguish it; add to this 
the size and shape of the aperture and of the body whorl, and no 
mistake need be made. Mr. Binney gives the same measurements for 
the two forms, but I have never seen one as flat as Z. fuligino8us, 
but it does not attain the diameter of that species. 

ZONlTES LIGERUS Say. Plate 4" fig. 11. 

Shell perforated, orbicularly convex; epidermis yellowish horn 
color, shining; whorls seven, :finely and thickly striated transversely, 
smooth below; suture not much impressed; aperture semi-lunate, 
round.ed; peristome thin, acute; base and side of the outer whorl. 
within the aperture, thickened and white; perforation very small; 
umbilical region impressed. (Binney.) 

This form is very common allover the southern portions of the 
State, having been taken by me in most of the river counties and as 
far north as Indianapolis, and Bloo.mington. It is abundant under 
flat rocks on hillsides with southern exposure about Madison and Oory
do.n, rare about Lawrenceburg, abundant about Brookville. It is 
clo.sely related to the following form, from which it is with difficulty 
distinguished and which may perhaps be justly regarded as a synonym. 
The older specimens are said by W. G. Binney to be flatter at the 
base and to have a thicker and whiter callus within the aperture, but 
these differences are hardly specific; ho.th facts may be explained oil. 

the basis of habitat and food oPPo.rtunities. The animals are so. much 
alike that they can not be used foil' separation. I have o.ften received 
the immature forms of M esodon elevatus under this name, as well as 

'under that of the follo.wing species, but the character of the whorls 
and the generally immature character of the aperture of M. elevatus 
will serve any careful student to separate them. 

ZONITES INTERTEXTUS Binney. Plate 4, fig. 12. 

Shell perforated, subpyramidal; epidermis yellowish horn color; 
whorls six or seven, with numerous fine, oblique striae and very 
minute, spiral striae, intersecting each other; outer whod with a 
narrow, light-colored band and an ill-defined, brownish band below it; 
aperture rounded, a little trlUlsveTse; peristome thin, somewhat thick
ened within by a deposition of testaceous matter, its columellar ex
tremity slightly reflected at its junction with the base of the shell; 
perforation small, sometimes nearly o.bsolete; base whiter than the 
upper surface. (Binney.) 

http:round.ed


375 THE MOLLUSCA OF INDIANA. 

This shell is very close to the preceding and may not, perhaps, be 
justly separated from it. The light-colored band is by no means 
the rule, while the darker coloTed band is seen in but few of the 
specimens. I have taken a number in the vicinity of Cincinnati, 
Ohio, with this band well marked, but have seen no Indiana specimens 
with it. The distribution is about the same as for the above; in short, 
locality which affords one species will generally afford the other. Mr. 
Binney states that the genitalia differ in a marked manner from those 
of the preceding species, a fact the value of which depends altogether 
Qn the time when they are collected. It has been noticed that when the 
reproductive functions are active the characters of the genitalia differ 
very much indeed in the same species if examined during the close 
season. I am not disposed to attach much impQl'tance to these char
acters as affording specific differences. The two species attain to the 
same relative dimensions, the greater diameter being about 15, the 
lesser 13 mm.; the height is abont 10 mm. 

ZONITE8 INORNATUa Say. Plate 4, figs. 14, 15. 

Shell depressed; epidermis yellowish horn color, smooth, shining, 
with very minute lines, not breaking the smoothness of the surface; 
whorls five; suture not much impressed; aperture transverse, scarcely 
oblique, obliquely lunar, with a thick, white testaceous deposit around 
its whole inner surface, a little distant from the margin; peristome 
thin, acute, fragile, its ends somewhat converging, the columellar 
margin reaching to the center of the base, subdilated above; umbilicus 
small; base rather fiattened, indented in the center. (Binney.) 

This is a 1videly distributed species over the eastern United States, 
but does not seem to be abundant in the central west. In Indiana 
I have taken specimens at Corydon, at Madison, and at Lawrenceburg. 
I do not know how far it may range to the northwards. This species 
will afford a good illustration of the kind and amount of work yet 
to be done on Indiana mollusca. There is no other species in this 
State with which this form may be confused, unless it be the half
grown of Zonites fuliginosus. But it is easily distinguished by all the 
signs of maturity and by the very small umbilicus, that of juvenile 
Z. fuliginosus being quite large. The animal is a dark slate color, 
slender, and is very active in its movements. The size of three-fourths 
of an inch in diameter is rarely attained, the shell being usually some
what less than that. 

ZONITEB (HYAIJ:NU) ARBOBEUS Say. Plate 4, fig. 1. 

Shell umbilicated, depressed, very slightly convex, thin, peJlucid; 
epidermis amber-colored, smooth, shining; whorls four to five, with 

25-Geol. 
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very minute, oblique striae, apparent when viewed with the micro
scope; aperture transversely rounded; peristome thin, acute; umbilical 
region indented; umbilicus moderate, well dev,eloped, round and deep. 
(Binney.) 

This is one of the smallest members of this genus, its diameter being 
about five mm., OT one-eighth of an inch. In noting the 0010,1' of the 
epidermis it will be necessary to examine the shell after the animal 
is removed, since the animal is very dark, almost or quite black; 
which makes the shell seem darker than it really is. The species is 
fonnd allover Indiana, under boards about dwellings, under sticks, 
flat stones, under bark and logs, but especially hidden away between 
the bark and woOO of old fallen trees. It is usually somewhat gre~ 
garious; when one specimen is found many others are sure to be in 
the immediate neighborhood, hidden away in cracks or crevices. 
From the next species, which it resembles in size, it is readily sep~ 
arated by its color, more depressed spire and shape of the aperture, 
while it has a much smaller umbilicus. 

ZONITE8 (HYALINU) LIMATULUS. Ward. Plate 4, fig. 16. 

Shell widely umbilicated, small, depressed, thin; epidermis whitish, 
immaculate; suture distinctly impressed; whorls more than four, con
vex, with very fine, oblique, parallel striae, which become obsolete 
on the base; aperture oblique, sub circular, slightly modified by the 
penultimate whorl; peristome thin, acute, its ends approaching; um
bilicus rounded, large and deep, not exhibiting all the volutions. 
(Binney.) 

This species has been found near Wabash, Terre Haute, and Indi
anapolis, and is likely to occur throughout the State. It could only be 
confused with the preceding form. 

ZONITE8 (CONULUS) FULVUS Draparnaud. Plate 4, fig. 2. 

Shell imperforate, subconical, thin, pellucid; epidermis 'smooth, 
shining, minutely striated, amber-coloTed; whorls five or 
six, rounded, very narrow; suture distinct and deep; aper
ture transverse, naxrow; peristome simple, acute; base con-

Fig 2. vex; umbilical region indented, umbilicus closed. 
This is a very small shell, having a diameter of only some four mm. 

and a height of three mm. Binncy's description, above quoted, gives 
all the characters which the species presents except the color of the 
animal, which is very dark, almost black. The shell is so thi.n that 
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the color of the animal striking through it makes the living form 
appear almost black; only on examination of shells cleared of the 
animal can the real amber color be noted. 

This species occurs all over the State in favorable localities, and is 
one of the circumpolar species. Under logs which lie in damp places, 
in the cracks of hark, between the bark and wood of fallen trees, are· 
all stations in which it delights to dwell. It can be confused with no 
other form. 

ZONITES (GASTRODONTA) INTERNUB Say. Plate 4, fig. 17. 

Shell very narrowly perforated, depressed, slightly convex; epi
dermis reddish brown, shining; whorls eight, with regular, equidistant, 
elevated, oblique, rounded ribs, separated by distinct grooves; suture 
deeply impressed; aperture flattened, transverse, narrow; peristome 
thin, acute, thickened internally; within the base of the aperture, 
somewhat distant from the margin, are two prominent, sublamelli
form, white teeth, not reaching the edge of the peristome; hase 
smooth, polished, umbilical region indented. (Binney.) 

This shell occurs in numbers on the hillsides of southeaste:rn In
diana, but is most abundant in the vicinity of Cincinnati, Ohio. Hun
dreds of examples were collected by the writer, in Eden Park, after a 
warm rain, many of the animals of which were pinkish in color, a fact 
which Mr. Binney has noted. In this State no other forms occur with 
which it may be confounded except by careless collectors who some
times mistake very young ]1esodon clausus, or related forms, for it. 
Its identity may be readily established by breaking open the peri
stomal margin, when the several consecutive thickenings, resembling 
tooth-like processes, may be seen on the outer wall. The species has 
also been taken at Madison, under flat stones on the hillsides high 
above the town. 

FAMILY PHILOMYOIDLE. 

TEBENNOPHORUS CAROLIN'ENSIS Bose. 

Color of upper surface whitish or yellowish white, variegated with 
clouds and spots of brownish ~nd blackish, so arranged as to form 
three ill-defined longitudinal bands, one on the center of the back and 
one on each flank, extending from the head to the posterior extremity, 
anastomosing more or less with each other, and having smaller spots 
of the same color between them; inferior margin white or yellowish; 
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foot whitish. Mouth surrounded with a circular row' of papillae. 
Body elongated, subcylindrical, flattened towards its posterior extrem
ity, which is obtuse; eye-peduncles one-fourth of an inch long, brown
ish or blackish, stout, terminating in a bulb; ocular points on the 
superior part of the bulb; tentacles immediately below the eye-pedun
cles, white, very short, nearly conical. )fantle fleshy, covering the 
whole body, its anterior edge tinged with brownish, and falling in a 
slight curve between the two eye-peduncles, reaching on the sides to 
the margin of the foot; posterior extremity rounded; cuticle covered 
with irregular vermiform glands, anastomosing with each other, and 
having a general tendency to a longitudinal direction, with shallow 
furrows between, lubricated with a watery mucus, and susceptible 
of contractions which produce a slow, undulatory motion, like the 
flowing of water, over the whole surface. Foot whitish, extending 
a little beyond the mantle posteriorly, showing a whitish, flattened 
border. Orifice of the organs of generation on the right side, at a 
little distance behind and below the eye-peduncles. Respiratory 
orifice large, on the right side, one-fourth of an inch behind the 
origin of the eye-peduncle; anal orifice in close contact, a little above 
and in front of it; above the respiratory orifice, on the back, is a deep, 
curved furrow, running upwards and backwards. Locomotive band 
not distinguished from the lower surface of the foot. (Binney.) 

This species of slug is very common all over middle and southern 
Indiana, in suitable situations. I have found it abundantly in south
eastern Indiana, under bark, in wet places, clinging to the wood where 
the bark had been slightly raised. It is protectively colored and the 
pattern described by Binney is by no means the most common one. 
rt is impossible to assign any particular color pattern to the species, 
for it is very variable. But ashy gray colors appear to predominate. 
The animal, when stretched out to full length, is often more than 
100 mm. in length, and is the largest slug native to the eastern 
United States. When collected living and thrown into alcohol, the 
animal soon becomes covered with a very dense coating of thickened 
and hardened mucus, which obscures ,all color markings. It may be 
easily traced to its hiding place under bark by the very broad line 
of shining mucus which it leaves in its track. 'l'he species can be 
confounded with no other occurring in the State. I have often taken 
this form on the sides of trees, after rains, climbing slowly along the 
creases of. the bark. On one occasion several specimens were taken 
from the same tree, on a wooded hillside on the Ohio River, opposite 
Lawrenceburg. In this situation the protective value of its colora
tion may be fully appreciated. 
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·TEBENNOPHORUS DOR8ALIS Binney, . Plate 4, fig. 19. 

Color of upper surface ashy, with a shade of blue, an interrupted 
black line extending down the center of the back; eye-peduncles black, 
about one-eighth of the length of the body; tentacles blackish, very 
short. Body cylindrical and narrow, terminating posteriorly in an 
acute point; base of foot white, very narrow, its separation from the 
body not well defined. Upper surface covered with elongated and 
slightly prominent glandular projections, the furrows being indistinct. 
Respiratory orifice very minute, situated on the right side, about one
eighth of an inch behind the insertion of the eye-peduncle. The 
mantle is closely connected with the body., (J?inney.) 

This species, as above described by Binny, is doubtless the most 
common slug in Indiana, a dozen or more being often found under the 
same log or plank. It is found in the woods, and on the margins of 
forests, in driftwood lodged on the baltks of rivers, under flat rocks, 
and, in short, in every location which offers protection. Its small size, 
pointed posterior when fully extended, dark coloration, and white 
creeping disk serve to separate it from all other slugs likely to fall in 
the way of Indiana collectors. 

FAMILY HELICIDLE. 

PATULA SOLITARIA Say. . Plate 4, fig. 20, and Plate 5, fig. 1. 

Shell broadly umbilicated, globosely depressed, coarse, solid, diapha
nous, obliquely and crowdedly wrinkled, from white to dark reddish 
horn color, with from two to three brownish revolving bands; whorls 
six, convex; suture deep; aperture roundedly lunate, pearly white and 
banded within; peristom(l simple, acute, its ends joined by a thin, 
transparent callus, that of the columella dilated, subreflected. (Bin
ney.) 

This species occurs all over the southern two-thirds of the State, 
and usually in very great numbers. But the extreme abundance of 
this form in the Ohio drainage basin, as shown by extensive collec
tions, places its metropolis along the Ohio River. It is one of the 
earliest of the larger species to come out of hibernation, and the 
earliest specimens found betray its winter habits. The animal buries 
itself from five to six or more inches in the soft soil of moist hillsides, 
to issue forth when first the warm rays of the vernal sun penetrate 
to its hiding place. In the vicinity of Indianapolis the species is said 
to be abundant, while in southeastern Indiana and around Cincilll1ati 
it is most abundant. I have taken four thousand, and over, specimens 
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of this species in a single afternoon on the slopes of the hills facing 
the Little Miami River, near Cincinnatil To one who has never col-' 
lected this species in its metropolis the great numbers found, under 
leaves and partly buried, an inch or two, in the soft soil, will almost 
pass belief. Many albino examples, that is, without lines of color, 
have been taken and are in the Call Collection, in Harvard University. 
A few were found entirely wine-colaTed, being a rich, deep red. 
Some were found whose greater diameter exceeded 35 mm., while 
there is a very great variation in height. In all old specimens the 
shell is greatly wrinkled, coarsely so, aoout the apertural opening. In 
most cases of mature shells the aperture haa been broken and repaired, 
very few having escaped injury of this kind. No other shell can be 
mistaken for it. 

PATULA ALTERNATA Say. Plate 5, fig!!. 2, 3. 

Shell broadly umbilicated, orbicularly depressed, thin, smoky horn 
color, varied with red, interrupted, obliquely arranged patches and 
spots, roughened by crowded, elevated, rib-like striae, smoother below; 
whorls five and one-half, flattened, the last sometimes obtusely cari
nated at its periphery; umbilicus large, pcrvious; aperture very 
oblique, lunately rounded, banded within; peristome simple, acute, 
its terminations joined by a very thin, transparent callus, that of the 
columella subreflected. (Binney.) 

This is the most common shell and the most widely distributed one 
in Indiana. It is found in almost every conceivable station, even 
where all other forms are absent, but loves best hillsides with old 
timbers, sticks, stones, and similar debris. Under flat rocks it orten 
congregates in great numbers in the late fall, when the frosts come, 
and hibernates in 'such situations. The species is gregarious, and 
when one specimen is found others will almost certainly be secured. 

Many animals of this species are reddish, and when collected, exude 
a reddish and abundant mucus from the aperture; The color patches 
are highly characteristic, and no other Indiana. shell shares this fea
ture. Numerous specimens have been taken which are entirely white, 
while others of a deep cream color have been found; occasionally a 
wine colored one may be found. There is a great variation in the 
{Joarseness of the ribs which mark the surface, occasional specimens 
being found which are almost. smooth. Carinated specimens often oc
cur, and sometimes raees of these carinate varieties are found; they 
have been separately described under the name of Patula mordax. 
While the shell is very common, it is also one of the prettiest we have 
and attains a size somewhat greater than that given by Mr. Binney, 
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who says the greater diameter is 21 mm.; I have numerous examples 
which are over that dimension. Attention should also be called to the 
variation in height, which is considerable, one race of high-spired 
forms having beeil recently given a new name by a Philadelphia 
naturalist. Many have been collected by me which are very flat, rang
ing to extreme conical forms, all on the same hillside, at Cincinnati, 
Ohio. 

PATULA PERSPECTIVA Say. Plate 5, fig. 4. 

Shell broadly and perspectively umbilicated, orbicular, scarcely con
vex above, excavated below, thin, reddish horn-color, regularly ribbed; 
whorls six and one~half, gradually increasing; aperlure small, lunately 
subcircular; within furnished with a single, sub prominent tooth on the 
base of the shell; peristome simple, acute, its extremities separated 
widely. (Binney.) 

This is a very small species, and has been found by me in Indiana 
only at Madison, Corydon and Lawrenceburg. It is easily distin
guished from its small congener which also has wider distribution, by 
the wide and perspective umbilicus. Its deep red color will also serve 
to distinguish it.. The habitats of this form are not so general as 
those of other shells, but it selects drier stations and is commonly 
found under dead trees, under the bark, clooe to the ground, or be
tween tne bark and wood. It is occasionally found under flat stones. 
Southern Indiana is by no means the metro.polis of this species, but is 
rather on the northern limit of its distribution. Tennessee and Ken
tucky furnish hundreds of examples in all suitable places. 

PATULA STRIA.TELLA. Anthony. Plate 4, fig. 3. 
Shell umbilicated, orbicularly convex, thin, brownish horn-color, 

with crowded ribs; whorls four, scarcely convex, the last inflated below, 
rather wide; umbilicus large, pervious; aperture sub circular; peristome 
simple, acute, its terminations approached. (Binney.) 

This little shell occurs on moist sand flats, with vegetation, in river 
and creek bottoms, under old logs, trees, and even under stones, in 
damp stations, and usually in numbers. After a warm rain it may 
be found crawling around on the moist sands of creek bottoms, or 
crawling on the upper surfaces of fallen logs, but always in stations 
of considerable moisture. It is much less widely umbilicated than 
the preceding form, and the sculpturing of the surface easily aids in 
separating it. I have collected it at Indianapolis, Madison, Corydon, 
Evansville, Bloomington, Wabash, and I,awrenceburgh. It doubtless 
occurs all over the State. 
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HELICODISCUS LINEATUS Say. Plate 4, figs. 5, 6. 

Shell widely umbilicated, discoidal; epidermis greenish; whorls 
about four, visible on the base of the shell as well as above, with num
erous equidistant, parallel, raised lines revolving upon them; suture 
much impressed; aperture remote from the axis, semi-lunate, narrow, 
not expanding; peristome acute, thin; umbilicus wide, forpring a con
cave depression of the base, each volution visible to the apex; within 
the aperture, on the external circumference, are placed from one to 
thre'e pairs of minute, conical, white teeth, the first pair in sight when 
looking into the aperture, the others more remote. (Binney.) 

The very flat appearance of this shell will at once attract attention 
and serve to distinguish it. It is common, but not abundant, in n:tost 
parts of the State, under bark, in cracks or creases of bark on fallen 
trees, and sometimes under stones. The little teeth within the aper
ture are also a highly characteristic mark. At Lawrenceburgh and 
Madison a number of examples were takin in the spring of 1895 and 
1896. 

STROBILA LABYRINTHICA Say. Plate 5, figs. 5, 5a. 

Shell umbilica.ted, globose-conic, brownish-horn color, with stout 
ribs above, and below lighter, with arborescent wrinkles; spire ob

tuse; umbilicus narrow, pervious; aperture 
scarcely oblique, lunately rounded; peris
tome briefly reflected, thickened; parietal. 
wall with three revolving, deeply entering, 
parallel laminre, the' oentral further within 
the aperture and less developed, and around 
the axis one stout, la.mella-like rib, not 

Fig.S. reaching the columella; on the base of the 
outer whorl are two short, deeply seated, internal revolving, rib-like 
laminre. (Binney.) 

This little shell is sometimes confounded with Zonites (Conulus) 
fulvus, but is distinguished, jn mature specimens, by the slightly re
flected lip, or peristome. The younger forms may also be distinguished 
by breaking away the outside whorl when the characteristic parietal 
laminre will be seen as narrow bands 0'£ white. The external texture 
of this species is much coarser than that of Z. fulvU8. 

This is by no means an abundant shell, but is common. It is to be 
sought under old logs, trees, between the bark and wood 'of half
rotted logs, and in similar situations, but usually in the woods. It is 
rare indeed to flnd specimens far from the edge of the fmest. 
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STENOTREMA 8TENOTREMUM Feru8sac. Plate 5, fig. 6. 

Shell imperforate, globose, diaphanous, reddish, hirsute, convex 
above, inflated below; spire elevated; whorls five, somewhat convex, 
the last anteriorly gibbons, angularly deflected; aperture irregularly 
transversely lunar, almost linear, contracted by a long, stout, elevated 
lamelliform tooth along the whole length of the parietal wall, fur
nished far within, on the base of the last whorl, with' a transverse 
tubercle, springing from the axis; peristome scarcely expanded above, 
thickened by a heavy, regularly curvi"Iig callus, its basal margin with 
a small notch. (Binney.) 

The aperture of this species is frequently purple colored, especially 
on the inner margins of the narrow opening. The hairs which cover 
the epidermis are short and thick, and rather stiff, and are arranged 
in regular lines. Smooth speeimens are never found with a perlect 
epidermis, but in old age many or most of the hairs are lost except in 
the region of the sutures, where they are protected against rubbing. 
I have found this species at only two localities in southern Indiana, 
Madison and Lawrenceburg. It is likely to be found all over the 
southern half of the State. The chief character which at once dis
tinguishes it from any other Indiana Stenotrema is the notch near 
the umbilical region of the lower lip and by its larger size. The only 
other form it is likely to be confounded with is Stenotrema hirsutum, 
which is, however, a much smaller shell. This shell must be looked 
for under wood, chips, bark and.similar debris, and commonly remains 
clinging to them wheu they are overturned .. It is a solitary species, 
rarely more than one or two being found under the same log. 

STENOTREMA BIRSUTUM Say. Plate 5, fig. 7. 

Shell imperlorate, subglobose; epidermis brownish or chestnut, cov
ered with numerous, sharp, rigid hairs; whorls five, rounded; suture 
distinct; aperture contracted, very narrow, almost closed by an elon
gated, lamelliform tooth situated on the parietal. wall and extending 
from the center of the boae, within the junction of the peristome with 
the outer whorl, into the edge of the aperture; peristome narrow, very 
much depressed, and reflected against tho outer whorl, with a deep 
cleft or fissure near the center of the basal margin; umbilicus wholly 
<!overed; base convex; far within the base of the shell is a transverse 
tubercle, starling from the a.TIs. (Binney.) 

This is an abundant form all over southern Indiana, and has been 
taken as far north as Indianapolis and North Manchester. It may 
occur still farther northwards. It is to be sought under fiat stones 
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on hillsides, under bark, logs and fallen trees, and under leaves on 
damp hillsides, close to the ground. The shell is commonly thickly 
covered with minute small, straight hairs, which are not shown in the 
figure, and entangled in these hairs is so much mud and dirt that the 
animal often escapes observation. The notch is quite near the basal 
or umbilical end of the aperture, while the apertural opening is ex
ceedingly small. The animal is slate colored and is very active. 

STENOTREMA MONODON Rackett. Plate 5, fig. 8. 

Shell imperforate, or umbilicated, globose-depressed, diaphanous, 
reddish horn colored, covered with short hairs; spire rather convex; 

whorls five and one-half, the upper ones flattened, the two 
Ja8t convex, the last anteriorly gibbous, constricted at the 
aperture; umbilicus more or less opened or completely closed; 
aperture widely lunar, somewhat narrowed by a lamelliform 

Fig. 5. th h fl ed h k100· on t e parietal wall; peristome acute, re ect ,t ic 
ened with white callus within; a transverse internal tubercle on the 
base of the shell. (Binney.) 

This species is widely distributed all over Indiana, and may be ex
pected to oocur where land shells are found at all. Its favorite hiding 
places are under logs, old stumps, and under flat stones, in all possible 
situations, sometimes even in the open fields. Many specimens are 
very small, about one-half the size ordinarily attained, and to these the 
name of Stenotrema leaii has been given, but it is properly only a de
pauperate race. Another rather smaller form than the type occurs un
der logs and sticks, often in open fields, to which Say gave the name of 
Helix fraterna, describing it from Pennsylvania. 

Say's description of Helix fraterna is now rare, having been pub
lished in "A Narrative of an Expedition to the Source of the St. 
Peter's River," Vol. II, p. 6 of Appendix, figured on plate 15, figure 3. 
Because of this fact it has been deemed best to reproduce his original 
description, which now follows: 

"H. fraterna. Shell convex, brownish horn-color, minutely hirsute; 
whorls five, rounded; umbilicus partially or entirely closed by the ter
mination of the labrum; region of the umbilicus indented; aperture 
much contracted by the labrum; labrum refl.ected, white, unarmed; its 
outer edge not projecting beyond the curve of the whorl; its inferior 
angle extends to the center of the base of the shell; labium with a 
strong, prominent, oblique, compressed, white tooth. Breadth, one
third of an inch. Inhabits Pennsylvania." 

The young of this species is very thickly covered with hairs which 
entangle many small particles of mud, and which must be removed to 
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discover the real color of the epidennis. In those specimens in which 
the peristome has not yet been reflected a rather deep .violet or reddish 
color may be noticed which becomes less conspicuous with age. rl'here 
is a wide range of variation in the character of the umbilicus; in some 
specimens that structure is entirely open, and in others partially or 
entirely closed. These differences are not, as some have supposed, of 
specific value, but only indicative of a wide range of variation. The 
typical fonn of Stenotrerna monodon is gregarious. I have taken under 
a large single log, in the flatlands along the Rock River, near Rock 
Island, Illinois, several hundred fine examples; under other pieces of 
drift wood in the immediate vicinity many other examples were taken 
at the same time. It is a very eommon form all over the Central West. 

TRIODOPSIS PALLIATA Say. 
Shell with the umbilicus closed, thin, depre&scd; epidennis dark 

brown or chestnut-color, and rough with minute, acute projections and 
stiff hairs; whorls five, flattened above and rounded 
below, with numerous very fine, oblique strire; aper
ture three-lobed, much contracted by the peristome 
and teeth; peristome white, Sometimes edged with 
brown, widely reflect-ed, with two projecting teeth on 
the inner margin, the one near its junction with the 

Fig.S. 
body-whorl acute and prominent; the other, on the 

basal portion, long, lamellar, and but little prominent; parietal wall 
with a very pI'ominent, white, curved tooth, projecting nearly perpen
dicularly from the shell, and fanning one boundary of the aperture; 
umbilicus covered with a white callus, the continuation of the reflected 
peristome; base convex. (Binney.) 

Large examples occur in southern Indiana that measure over 30 mm. 
in diameter. The entire shell is sometimes rufous, while the aperture 
is almost or quite purple, but it is commonly white. Under old trees 
and under flat stones on moist hillsides this fonn is likely to be found 
in some abundance. The writer has collected it at Oorydon, Madison, 
Lawrenceburg, Brookville, and lias seen it from several other places 
within the State. It probably occurs all over Indiana, but will be 
found to be more common in the southern portions of the State. 

The animal is a dark slate color and when crawling is very narrow, 
with foot pointed behind. It usually leaves an abundant trail of 
mucus in its path. The outer lip of the peristome has, on its inner 
margin, two large and thick deposits of calcareous matter which, in 
some specimens, almost entirely closes the aperture, leaving only a thin 
and narrow opening. Through this the animal extrudes it8el~, without 



386 REPORT OF STATE GEOLOGIST. 

apparent difficulty. In most old specimens the stiff hairs of the epi
dermis are broken off, but in specimens in which the lip has just 
formed and the peristome been well reflected the hairs are present and 
are numerous and characteristic. Numerous pathologic individuals 
are found on hillsides where the species frequents rocks. Then the 
.aperture is often distorted and other peculiarities are apparent. 

1'RIODOPSIB OBSTRIOTA Say. Plate 5, fig. 10. 

Shell with the umbilicus closed, depressed, with heavy, rib-like 
striae and interstitial, minute, revolving lines, reddish horn color; 


. spire flattened; whorls five, depressed, the la.st convex below, With a 

prominent, acute carina above; aperture oblique, sub triangular, nar

rowed by a tongue-shaped, arcuately entering tooth on the parietal 

wall; peristome thin, broadly expanded, its inner edge with a heavy 

thickening of white callus, its right pgrtion with a stout, erect den

ticle, its basal portion straight, dilated, reflected, with a long, lamellar, 

less prominent denticle. (Binney.) 

I have not 'personally collected this species in Indiana, nor have I 
ever seen an Indiana specimen, but introduc~ the form in this cata
logue because Mr. Binney has given Indiana a.s a habitat for it. It 
resembles Triodopsis paZliata quite closely except in the sharp carina 
with which T. obstricta is marked. It has, at least in the young form, 
abundant minute, short hairs, but it is far more coarsely striate than 
is T. palliata. It is a southern form and finds greatest expression in 
the shell fauna of ea.st Tennessee and Kentucky; its metropolis appears 
to be among the Cumberland Mountains. The sculpturing of the 
upper surface will readily serve to separate it from any other form 
found in Indiana. 

TRIODOPSIS APPRESSA Say. Plate 5, figs. 11, lIa, llh. 
Shell with the umbilicus covered, orbicularly depressed, pellucid, 

with rib-like striae and minute revolving lines, reddish horn-colored; 
spire flattened; whorls five, flattened above, the la.st obtusely angular 
(the angle obsolete anteriorly); aperture oblique, compressed, subtri
angular; peristome angularly broadly reflected, thickened within, its 
terminati()ns joined by a thin callus, on which is an obliquely entering, 
erect, curved, tongue-shaped tooth, the basal margin with a laniellar
like, long denticle, the right margin sometimes with an erect, tooth
like callus. (Binney.) 

This shell is often light horn-colored, rather than reddish, and is 
by no means abundant in Indiana. I have taken it at Brookville, Law
renceburg and Madison, and have seen specimens which came from 
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other portions of the State, but all of them were from the southern 
portion. In Kentucky and Tennessee the form reaches its greatest de
velopment, both in respect to size and numbers. It is commonly found 
under flat rocks on wooded hillsides. V cry young specimens have an 
abundant development of hairs on the epidermis, but these all appear 
to be lost after maturity. It more nearly resembles Triodopsis palliata 
than any other of the genus, but is very distinct. 

TRIODOPiHS INFLECTA Say. Plate 5, fig. 12. 

Shell with the umbilicus closed, depressed; epidermis brownish ho'l'1l 
color, with very fine, hair-like projections; who,rIs five, with very mi

nute, transverse strire; suture not much impressed; aperture 
three-lobed, very much contracted; peristome white, nar
row, reflected, with a deep groove or indentation behind the 

~ reflection, contracting the opening' so that the outer edge 
of the peristome does not project beyond the surface of 

Fig. 7. the whorl; on the inner margin of the peristome ar~ two 
acute teeth with the points directed inwards, on.e near the base, the 
other midway between that and the junction of the peristome with the 
body-whorl, with a circular sinus between them, forming one of the 
lobes of the aperture; parietal wall with a long, arcuated, white tooth; 
umbilicus c(lvered, its place considerably impressed. (Binney.) 

This little species, which attains a diameter of about 10 to 12 mm., 
is very common over all of. southeastern Indiana. At Madison and 
Lawrenceburg, as well as at Brookville, I have taken it in abundance.. 
It is common Oll stony hillsides under flat rocks, but is also taken in 
numbers in wooded tracts under logs and sticks. It is abundantly cov
ered with minute hairs. 

TRWDOPSIS TRIDENTATA Say. Plate 5, figs. 13, 13a. 

Shell umbilicated, orbicularly depressed, with crowded, rib-like 
stria,e, light horn or chestnut-colored; spire very short; whorls five and 
one-hll;lf, rather convex, the last scarcely deflected. in front; aperture 
lunar, subtriangular; peristome white, reflected, its outer contour 
rounded, thickened within, its terminations converging, joined by a 
light deposition of callus, bearing a tongue-like, erect, entering too~h, 
both the right and basal portions bearing on the inner margin a stout, 
acute denticle. (Binney.) 

This is an exceedingly abundant shell all o'ver Indiana and espe
cially so over southern parts of the State. .It is found in a variety of 
situations, under logs, sticks, bark, stones, and under leaves on damp 
hillsides. There is a very beautiful variety common in Eden Park, 
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Cincinnati, under the flat stones of a quarry on its eastern edge, which 
is characterized by its smoothness and light horn color. It is found in 
collections under its proper name, but is almost entitled to rank as a 
variety..The typical form is rare in this locality. On one occasion, 
under flat rocks, in early April, 1896, I collected several thousands of 
this species in the locality above named, wher,e it is the most abundant 
shell. With it were associated large numbers of Triodopsis appressa. 
In Indiana I have found the form to be abundant. On the hillsides 
above Madison are to be found large numbers, and in Dearborn 
County it occurs nearly everywhere. Many specimens quite white 
occur, and seem to indicate that epidermal colo<ration can not be re
garded as having any specific value. 

Near Milan, in a small ravine which crosses the roadway leading to 
Moore's Hill, and at North Vernon I collected a small form of 
this species which ce:rtainly was not half the size the shell 

Fig.8. ·usually attains; these specimens are now in the Call collection 
in the Museum of Comparative Zoology, Cambridge. 

TRIODOPSIS FALLAX Say. Plate 5, fig. 14. 

Shell umbilicated, depressed-globose, with rib-like striae, reddish 
horn-colored; spire convex; whorls six, rather convex, the last de
flected anteriorly, constricted; aperture trilobed, contracted by a large, 
oblique, tongue-shaped, arcuately entering tooth on the parietal wall; 
peristome reflected, thickened within, white, with two teeth, the upper 
one bending inward not on the edge, the other sub-basal. (Binney.) 

This shell is closely allied to the preceding, and I do not think ought 
to be separated from it. It is one of those survivals in zoology which, 
however, one must sufl'er. There is no difference in habitat, in color, 
in general markings, or in the genitalia which justifles separation. 
The chief character which collectors rely on that serves to distinguish 
it from Triodopsis lridentata is the narrow constriction just behind 
the margin of the aperture; the six full volutions alone are not of spe
cific value, for the nearly allied fmm above mentioned sometimes has 
that many! It would be far more to the point to indicate the resem
blances, rather than the differences, and put this name as a synonym 
under T. tridentata> where it properly belongs. It has the same 
general habitats, is found under the same conditions, and occurs in all 
collections made on any day in the woods of southeastern Indiana. 
It is supposed to be a little more elevated in the spire than its near 
ally, but as this is a very variable feature almost any form may be 
selected from a num..l.?er of individuals. 
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MESODON ALB'OLABRIS Say. Plate 5, figs, 15, 15a. 

Shell imperfDrate, CDnvex; epidermis immaculate, 'Of a unifDrm yel
lDwish-brDwn russet Dr light chestnut cDID-r; whDrlS five tD six, with fine 

parallel strim running 'Obliquely acrDSS them, 
and spirally striated with very minute and del
icate, but distinct, wavy, impressed lines, 
which are mDst a.pparent 'On the back 'Of the 
reflected peristome; suture well marked and 
distinct; apeTture CDntracted by the peristDme; 
peristDme white, flattened in the plane 'Of the 

Fig. 9. mDuth, abruptly and very widely reflected; 
umbilicus 'Of the mature shell cDvered by the reflected peristDme, 
which is cDntinued tD the base 'Of the shell. (Binney.) 

This is the largest species with reflected peristDme to he fDund in 
Indiana, and is a highly characteristic shell. It is fDund in 'Open 
wODdlands, and 'On wDDded hillsides, under IDgS, Dr crawling 'Over the 
grDund in the shelter affDrded by th,e thick vegetation which abounds 
on wet hillsides. After a warm rain this species, and indeed all 'Of the 
species 'Of the subgenus Mesodon, CDme 'Out and crawl freely abDut, 
and such times are the best in which to collect them. They may be 
fDund in mstivatiDn, clinging tD the under sides 'Of fallen IDgS, n'Ot 
buried in the grDund, with a thin membrane, the epiphragm, which is 
the dried mucus secreted acrDSS the aperturel ClDsing it against further 
IDSS 'Of mDisture by excluding the air. This same secretiDn glues them, 
lightly, to trees, and :is always ruptured when they ar!=, taken. 

This species 'Occurs over all 'Of Indiana, but is largest and mDst per
fectly develDped in the IDwer Wabash Valley and alDng the OhiD. It 
is abundant at MadisDn, oDrydDn, BIDDmingtDn, Lawrenceburg, and 
BrDDkville; 'On the nDrthern sl'Opes 'Of the Kentucky hills facing the 
OhiD, 'Opposite Madison and Lawrenceburg, this shell is fDund in great 
numbers and in great perfecti'On. Am'Ong many there cDllected were 
a litrge number 'Of the mahDgany' or light cDffee-cDlD·red fDrms, with 
pink aperture. Many specimens had the parietal tD'Oth well develDped, 
a feature which is seen in abDut five D-r six specimens in a hundred, 
but in these IDcalities the dentate forms seem to be abundant. It will 
be nDticed by the collectDr that 'Only the 'Old fDrms present this char
acter, which gives 'Origin tD the subgeneric name. MDst 'Of the speci
mens which I have taken have a reddish D-r cream-'cDIDred animal; I 
have never seen an animal 'Of this speci~s which was black, Dr anywhere 
near black, thDUgh Mr. Binney declares the animal varies to blackish. 

The eggs 'Of this species are easily cDllected fDr study and are found 
under IDgs, in mDist situatiDns, depDsited in clusters Dr clumps 'Of two 
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or three dozen, or more. I have had them deposit their eggs in cap
tivity, in cigar boxes, pending opportunity to remove the animal from 
the shell. The eggs are yery large and somewhat cream-colored. Per
haps it should be here mentioned that the forms with almost white 
epidermis are the most co:inmon in Indiana, russet-colored ones being 
rare. 

MESODON MULTILINEATTJS Say: Plate 5, figs. 16, 16a .. 

Shell imperforate, depressed-subglobose; spire convex, rather thin; 
epidermis yellowish brown or russet color, with numerous reddish 
brown, finely undulated, revolving lines and bands; whorls between 
five and six, convex, with delicate, parallel, oblique striae, the . last 
ventricose; suture distinctly marked; aperture lunate, slightly con
tracted by the peristome; peristome white, not much expanded, re
flected, rather thin; umbilical region depressed (Binney.) 

This species has been found in suitabl€ localities all over southern 
Indiana and as far north as No.rth Manchester. About Brookville, 
Indianapolis and Edinburg it is very common. '1'he greatest variety 
in colo:ration is seen on examination of large S€ries of specimens. This-. 
is essentially a sp€cies of the lowlands and delights in swampy and 
m()ist stations. The margins of bogs which have a bordering of 
bushes and trees that furnish, when the leaves fall, a good protection. 
are excellent places in which to collect them. In the swampy or 
boggy places that mark S() much of the bottom lands of the Wabash 
this species occurs in numbers. It is usually found crawling about, 
even in the warm sunshine, and appears to withstand the summer's 
heat better than does the majority of helices. I have seen many albino 
specimens and also a number which were entirely wine-colored, there 
being only a general uniformity in col00: patteTn. '1~he number of 
narrow color bands will serve to separate this species from all other 
mesodons. In its winter habits it appears to be gregarhms where it 
occurs at all, many examples being sometimes collected together in a 
single mass. It is Oll€ of th€ commouest o·f forms in river drift, and, 
in these situations, the epidermis is usually peeled off, when the color 
bands are .seen to be in the mass of the shell and not epidermal in 
character. I have collected this form in the loess of Iowa and Illinois, 
and also noted it in the loesS at, Vicksburg, Mississippi. Its wide
distribution shows that it has long formed an integral part of the shell 
fauna of eastern N orih America. Rare individuals are found which,. 
have the central parietal tooth, but they are very uncommon. 
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MESODON PENN8YLVANlCU8 Green. Plate 6, fig. 1. 

Shell imperforate, convex, elevated; epidermis yellowish horn color 
or russet; whorls six, convex, with crowded, elevated, oblique striae; 
suture distinctly marked; aperture subtriangular, contracted by the 
peristome; peristome white, narrow, reflected, not flattened, with some
times a slight thickening on the inner side near the base; umbilical 
region indented. (Binney.) 

This species has occurred in my collecting only at Lawrenceburg 
and Brookville, in southeastern Indiana. It is fairly common at the 
latter place and rare at the first named. Around Oincinnati, in favor
able localities, it is common, a hundred being collected in one spot a 
few feet square in a single afternoon. It is one of the three small 
species of M esodon, but is quite easily distinguished from the others 
by its greater solidity, the shell being much thicker and heavier. The 
peculiar shape of the aperture, due to a thickening on the lower por
tion of the peristomal margin, will also serve to separate it. Its usual 
habitat is on hillsides, in grass which is thickly covered with leaves, 
.on the margins of forests or in open forests. It is found in contact 
with the earth, commonly in a snug little hole made in the ground. 
The color of the epidermis is by no means a constant feature, but 
ranges from very light horn color to a fairly dark russet. A feature 
which the collector will not enjoy is the tenacity with which the 
animal adheres to the shell even after the usual boiling process em
ployed to remove it. Nearly half the animals break off in trying to 
extract them. 

MESODON MITCHELLIANU8 Lea. Plate 6, fig. 2. 

Shell imperforate, depressed, conoid-globose, thin, ,vith crowded, 
striae and very crowded, decussating, microscopic lines, pellucid, horn
color, polished; spire briefly conoid; whorls five, moderately convex, 
gradually increasing, the last ventricose, subconstricted and briefly 
deflected anteriorly; aperture diagonal, lunate, subperlaceous within; 
peristome white, thickened, its terminations slightly converging, sub
equally reflected, that of the columella narrow, adherent, or sub
dilated and spreading. (Binney.) 

'This is a rather small species, the smallest of the group in Indiana. 
I have noticed it only in southeastern Indiana, about Brookville, where 
it is found on a low hillside on the borders of a swampy area near the 
Whitewater River. About Oincinnati, Ohio, it is common enough, but 
does not appear to be very widely distributed. It is a very beautiful 
little shell, with bright and shining epidermis, and is very light-col
ored in all the specimens which I have seen. It should be looked for 

26-6eol. 
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in rather low or damp ground, in grassy stations; after heavy warm 
rains it often asoends the stems of plants and may be found clinging 
to the lowe'!' surfaces of the leaves. It is not easily confounded with 
any other form except .AIesodon clausus, depauperate specimens of 
which I have frequently received under this name. 

MESODON CLAUSUS Say. Plate 6, figs. 6, 6a. 

Shell subimperforate, conoidly semiglobose, rather s()lid, with 
crowded, rib-like striae, yellowish horn ~olor; spille subregularly con
oid; whorls five and one-half, rather convex, gradually increasing, the 
penultimate sub angular, the last rounded, anteriorly subconstricted, 
and briefly deflected; umbilicus narrow, Mmost c()vered by the reflected 
peristome; aperture diagonal, subre-gularly lunate; peristome with a 
heavy white thickening, uniformly subangularly reflected, its columel
lar portion subdilated. (Binney.) 

This is a widely distributed species in Indiana, ranging from Cov
ington, Wabash and North Manchester over all the southern portion of 
the State. It is whiter than Mesodon pennsylvanicus and larger than 
.AIesodon mitchellianus, but is closely related to them in all essential 
characters. It is found in a variety of habitats, but best loves low 
ground where are abundant grO\vths of weeds. After heavy storms it 
may frequently be taken clinging to stems and the under side of leaves. 
It is very active and crawls about in the grass ()f damp stations very 
freely, even in fairly dry weatheT. It is a delicate and graceful shell, 
less heavy than the larger Mesodon pennsylvanicus. It is abundant 
over all of southoo,stern Iowa, southern Illinois as far north as Rock~ 
ford, and abounds in all the river counties of Indiana. It is also abun
dant in the Wabash Valley as far north as Covington, and probably 
ranges to the northern boundary of the State. Mr. A. W. Butler and 
Professor H. S. Voorhees have sent me fine examples from Brookville, 
where I have also collected it. On the Kentucky side of the Ohio it is 
abundant in favorable localities and is rather largeT than common. 
Occasional specimens have been found that were over 20 mm. in di
ameter. I have never seen a specimen, in all the hundreds I have 
collected, with a parietal tooth. 

MESODON ELEYATUS Say. Plate 6, fig. 3. 

Shell imperforate, very convex, elevated, almost conical; epidermis 
yellowish horn color; whorls nearly seven, rounded, with fine, oblique, 
transverse striae, the last ventricose; suture distinct; aperture con~ 
tracted by the peristome, somewhat triangular; peristome white, thick



THE MOLLUSCA OF INDIANA. 393 

ened, reflected, its basal portion with an ohsolete, lamellar denticle; 
parietal wall with a large, white, robust, obliquely curved tooth; um
bilicus covered. (Binney.) 

Shells of this species may be found all over Indiana, but its metrop
olis is in the river counties on the south. In favorable localities on 
hillsides it is a most abundant shell, hundreds being collected in an 
hour or two on favorable days. The large size of the shell, its high, 
conical shape, and the very heavy oblique parietal tooth will readily 
distinguish it at once from all other mesodons. There is a great 
variety of shape to the aperture, and in many old shells there is a 
thickening of the peristome towards the basal margin that no other 
closely related form seems to have. This is one of the earliest shells 
to come out of winter quarters and, since it burrows far into the mud 
of wet hillsides, when it emerges it is 'h€avily coated with mud and 
dirt. It burrows as deeply as six or seven inch€s. It is always found 
crawling, even in dry w€ather, on its favorite hillsides, but after a 
warm and heavy rain it comes out in swarms. Early morning, or late 
even.illg, will disclose hundreds of this animal, and it can then be col
lected in great numbers. On the hillsides of the Ohio, on the Ken
tucky side, opposite Lawrenceburg, and opposite Madison, it is very 
abundant, associated always with the follow-ing species, which is also 
abundant. I have taken a number at Bloomington, on Bean Blossom 
Creek, on the wooded hillsides, where it is common but not so abun
dant. rrhe fall is the most favorable time to collect this shell, since 
those which survive the winter and come out in the early spring are 
devoid of muc-h of their epidermis. 

MESODON EXOLETUS Binney. Plate 6, fig. 4. 
Shell imperforate, convex, somewhat ventricose; epidermis of a uni

form yellowish horn or russet color; whorls between five and six, with 
fine parallel striae crossing them obliquely; body whorl large and ven
tricose; suture well marked and distinct; aperture rounded, contracted 
by the peristome, the plane of the aperture making a considerable 
angle with the plane of the base; p€ristome thickened, white, reflected, 
its basal portion subdentate; parietal wall with a prominent, white, 
oblique tooth; umbilicus covered. (Binney.) 

This species is common over all the southern two-thirds of Indiana, 
and is especially so in the wooded bluffs along the Ohio River. At 
Madison and Lawrenceburg it is very abundant, and is scarcely less 
so in the bluffs along the creeks at Corydon. It is always found in 
association with Mesodon elevatus, but is easily distinguished from 
that form .by its more flattened spire, snmewhat greater diameter, and 
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the entirely different character of the parietal tooth, which is never so 
large and thick or so much curved as in M. elevatus. The animal is 
often yellowish to aBhy gray in color and extrudes itself far from its 
shell in crawling ab(}ut. The habits are not essentially different from 
those of the preceding species, but it appears to bury itself some deeper 
in the loose soil of hillsides when it goes into winter quarters. Binney 
calls attention to the habit of this !>pecies in laying its large eggs, in 
clusters, deeply into the earth, "as deep as the body of the animal will 
extend." On damp or very moist hillsides, of a springy nature, this 
shell may be found in abundance. 

l\JESODON THYROIDEUS Say. Plate 6, figs. 5, 5a, 5b. 

Shell narrowly umbilicated, depressed globose; spire convex; epider
mis of a uniform yellowish-brown or russet color; whorls five, with fine 
parallel striae running obliquely across them; spire mote or less ele
vated; suture distinctly impressed; aperture lunate, contracted by the 
peristome, the plane of the aperture making a considerable angle with 
the plane of the base of the shell; parietal wall with a prominent, 
white, tooth-like process placed obliquely to th<i axis of the shell; peri
stome white, thickened, widely reflected, and sometimes grooved on 
its face, its exterior yellowish; umbilicus exhibiting only one volution, 
partially covered by the reflected peristome where it unites with the 
base of the shell. (Binney.) 

I have found this species to be the most widely distributed jllModon 

in Indiana, since it ranges allover the State. It is one of those forms 
which may always be found in low, marshy station8, under leaves bor
dering swamps, in the low bottom lands of streams like the Wabash in 
its lower part, and on wet hillsides where abundant plants grow. In 
southeastern Indiana it is found everywhere where snails can be ex
pected to occur at all. The animal is yellowish-white, sometimes al
most brown, and is very active. The eggs are laid in either the moist 
earth or under leaves next the ground, or under fallen trees and logs. 
This species also may be .found on fairly dry hillsides under fiat stones 
or clinging to trees in' bottom lands at a hBight of :from two to six 
feet above the ground. It sometimes may be taken in alder swamps. 
attached to the leaves of the plants, on the under side. It is an active 
species after raillil and may then be taken a8 it crawls around in num
bers. The epidermis ranges in co,loration from rather dark reddish to 
white, and is beautifully polished. Its umbilicus, always present, 
will aid in distinguishing it from all others of the subgenus. 
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MESODON PROFUNDUS Say. Plate 6, fig. 7. 

Shell broadly umbilicated, orbicularly depressed; epidermis yellow~ 
ish horn color, with reddish-brown revolving lines and bands, some
times lilliformly brown or albino; whorls from five to six, convex, ob
liqu~ly striated with delicate and regular raised striae; suture dis
tinct; aperture alinost circula,r, a little contracted "by the peristome, 
flattened towards the plane of the base; peristome white, thickened, 
reflected, with a slightly pro~inent callus or obtuse tooth on the inner 
edge neal' the base; umbilicus rather large and profound, exhibiting 
all the volutions to the apex; base convex, with the striae converging 
into the umbilicus. (Binney.) 

This is an easily distinguished species. The bands of color are usu
ally two in numoor, but sometimes there are three or more; occasion
ally all are merged into one when a deep reddish or brownish color is 
given to the whole shell. Albino specimens are very common. At 
Bloomington, Brookville, Indianapolis, Madison, Corydon and IJaw
renceburg, as well as over all the lower Wabash Vall~y, this is a most 
common species, in the same stations as are occupied by ~iJ,fesodon 
~levatus, and Mesodon exoletus. The thickening of the peristomal mar
gin, near the base, is highly characteristic, while the coarse striae make 
the surface quite rough, more so than is the case with any other 
Indiana shelL 

This species also has the habit of climbing far up on the sides of 
trees in the low lands, fastening itself by the epiphragm. I have taken 
specimens as high as 10 feet above the ground. I have received the 
immature shells under the name of Patula solitaria from a number of 
correspondents, but the plain marks of juvenility should serve to sep
arate it from immature, or mature, shells of that species; The eggs 
are laid similarly to those of Mesodon elevatus, and number thirty or 
more, cream-white in 00101', and nearly one-tenth of an inch in di
ameter. The size of the eggs rapidly changes after a day or two as 
the development processes progress; the size I have indicated is that 
of freshly laid eggs. 

VALLONIA PULCHELLA Miiller. Plate 4, fig. 9. 

Shell widely umbilicated, depressed, slightly convex above, thin and 
transparent; epidermis colorless; whorls foul', very minutely striated, 
the last large and spreading at the aperture like a trumpet; aperture 
orbicular, a little dilated; peristome much thickened, white, reflected, 
making nearly a continuous circle, ends approaching; umbilicus large, 
exhibiting all the volution~. (Binney.) 
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This is a most abundant species in southeastern Indiana, in suitable 
locations. I have found it abundantly at Lawrenceburg in debris 
of gardens along fences and even at the base of grass clumps in the 
open lawns. It is an introduced species, or is circumpolar. It is very 
minute and should be confused. with no other likely to be found in 
the State. The reflected aperture is a feature which no other small 
fiat species shares. The diameter of the shell is from two and one-half 
to 3 mm. After a rain the weeds and'dead sticks which are found 
along the margins of most gardens will be f(mnd to have hundreds of 
these tiny shells adhering to them. I have never found it in the 
woods, though I suppose it so occurs. Almost nothing is known of 
its habits and nothing of its embryology. It doubtless occurs over all 
of the State. It is a most abundant shell in Eden Park, Cincinnati, 
the dirt collected under bunches of dead stems of plants, when sifted, 
containing hundreds of examples. 

The collector will not fail to obsene that the markings of the shell 
range from perfectly smooth and shining to strongly ribbed or costate 
forms. To the costate shell,s the name of Vallonia costata has been 
given, but no careful observer will now separate them. Every variety 
of sculpturing may be seen in a quantity taken from the same locality. 

PUPILLA PENTODON Say. Plate 6, figs. 8, 80,. 

Shell subperforate, of an· elongated-ovate form, minutely striated, 
and of a spermaceti or whitish horn color; whorls about five, well 

rounded, and separated by a decp suture; apex rather 
acute; aperture oblique, nearly semicircular; peri
stome sharp and somewhat expanded, but not re
flexed; the submargin of the throat is thickened by a 
ridge of white callus on which the denticles are situ
ated; one of these, and sometimes two, is on the paFig. 10. 
rietal wall, two on the columella portion of the peri

stome, and two constantly, and from one to five others occasionally, on 
the outer portion of the peristome; of th'ese, that near the middle of 
the parietal wall is largest, that at the upper part· of the columella is 
next, and one opposite the first, on base of the 8Jperture, is the third in 
size. (Binney.) 

All the members of this family are very minute and are to be col
lected with difficulty and only after careful search. This species in . 
particular may be found all over Indiana, under bark, logs, fallen 
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trees, and often nnder flat stones, on the edges of forests and in the 
open lands in river bottoms. It is also to be found in gardens, about 
dwellings, nnder old boards, stones, and under refuse piles of plant 
stems. A most favorable time to collect this and other very small 
species is after a rain, on the upper sides of the fallen trees, in well 
shaded bo,ttom lands, such as those of the lower Wabash. It may then 
be found in numbers crawling along on the bark, having been driven 
from the cracks and crevices by the water. The shells are often coated 
with mud, especially when taken from nnder logs and sticks, and are 
then with great difficulty distinguished from merest little mud-lumps, 
or from the small earthy pellets or castings from earthworms. Several 
species and varieties have beeen based on the variable characters of 
the little denticIes within the aperture, but they have no valid basis 
in structural differences, and rather lead to confusion than to a better 
understanding of these delicate and small objects. I have the species 
from Indianapolis, Lawrenceburg,and North Manchester. 

LEUCOCH[LA FALLAX Say. Plate 6, fig. 9. 

Shell fusiform, regularly diminishing in volume from the 
body-whorl to the apex, smooth; epidermis brownish horn
color; whorls very conve:lt, strire of growth hardly appar
ent; suture well impressed; aperture lateral, rounded-oval; 
peristome white, rather broadly reflected, lined within with 
white ('all us, its right termination strongly curved; umbilicus 

Fig. 11. perforated. (Binney.) 
This little shell, which is from five to five and one-half mm. in 

length, is unlike any other found in the State. It is common over all 
of the southern half of the State and likely occurs to the northward. 
It is a beautiful mah(,)gany-brown species, and has a glistening epider
mis. It is fonnd at the base of grass clumps in gardens and lawns, 
and under chips, sticks, flat stones, and occasionally leaves in woods. 
It can not be confused with any other member of the family. The 
rimate character of the aperture, its transverse striae, and the absence 
of denticIes -in the aperture or on the throat will serve to d,istinguish 
it at once. The animal is entirely black. 

LEUCOCH!LA ARMIFERA Say. Plate 6, figs. 11, 11a, 11 h, 11e. 

Shell cylindrical, subfusiform, smooth; whorls six to seven, convex, 
the three next the aperture of about equal diameter, the posterior 
three diminishing and forming a rather obtuse apex; suture impressed; 
ECristome white, thin, s.ubreflected, forming the whole outline of the 
aperture, except a small portion of the body-whorl, where a thin, 
testaceous deposit connects its two extremities; aperture laterai, nearly 



398 REPORT OF STATE GEOLOGIST. 

oval, deep, cup-shaped, and narrowing towards the throat, which is 
almost filled up by projecting teeth, white within; teeth commonly 
four, one of which, affi:x:ed to the body-whorl, commences at the supe
rior margin {}f the aperture, near the junction of the peristome and 
ultimate whorl, and runs backward and downward into the aperture; 
it is prominent, lamelliform, irregular, has one or more sharp, project
ing points, and is SOmi3times bifid; another, thick and massive, is situ
ated deep in the throat, and marks internally the place of the umbili
cus, and two others, projecting and tooth-like, are placed on. the 
peristome at the base of the aperture, and point towards the center of 
the aperture; base of the shell, from the umbilicus to the edge of the 
aperture, compressed, forming a short and obtuse keel; umbilicus a 
little expanded and slightly perforate. (Binney.) 

From this description it may be seen that there is a great degree of 
variation in the arrangement and characters of the denticles which 
partially close the aperture of this species. The shell itself is not 
separated by these characters, which are but trifling at most" from 
other small forms, but is easily distinguished by the outline of the 
shell and its size, be,ing the largest of the Indiana Pupidro. The epi
dermis is always white. The species is very common and is found in 
ahnost all stations, but especially is likely to occur under flat stones, 
on wooded hillsides. I have taken it on my lawn in Lawrenceburg, in 
great numbers, at the base of grass clumps. It is gregarious in its 
habits and may sometimes be found by dozens, especially in the fall, 
under stones in pastures. 

There is also a great variation in the form and continuity of the 
aperture in this species; about one-third of the specimens collected 
will be found to have the aperture complete and the opening will 
appear to be ahnost rimate. It is often more reflected in some speci
mens than in others. But the size of the shell and the sculpturing 
seem to be quite uniform. 

LEUCOCHILA CONTRACTA 8ay. Plate 6, fig. 10. 
Shell suhconical; epiderDrls whitish horn-color; whorls between five 

and six, very convex, diminishing regularly from the last whorl, which 
is s{}mewhat ventricose, to the apex; 
suture well impressed; peristome white, 
thickened, 8Omewha,t reflected, its ex
tremities connected bya raised, testa
ceous fold, making the margin of the 
aperture entire; aperture lateral, rather 

Ftr.12. triangular or trilobate, m(}re than half 
as wide 'as the body whorl, expanded aoove and diminishing regularly 
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into a very narrow throat, with four teeth, one upon the columella, 
large, coltrse, and irregular, projecting into and very much filling up 
the aperture, and having a concavity on the side towards the peris
tome; another tuberculous, not large, more or less near the margin of 
the peristome; and two others, massive and 'prominent, deep-seated in 
the throat, one being in the base behind the columellar tooth and the 
other on the side of the umbilicus and apparently produced by the 
umbilical fold; umbilicus with a minute perforation; base of the shell 
with a sharp keel between the umbilicus and margin; last whorl im
presssed behind the peristome. (Binney.) 

The same remarks apply, in nearly all particulars, as were made 
. above in the case of Leucochila armifera. The characters of the den
ticles are very variable, and besides the fact that they are present the$ 
is no apparent order observable in their arrangement. .This species 
ranges all OVeT Indiana and is found in the usual situations of these 
small forms; I have also taken it in gardens. The short and thick-set 
character of the shell, which sometimes attains a length of three mm., 
will readily distinguish it. 

LEUCOCHILA CORTICARIA Say. Plate 6, figs. 12, 12a, 12b, 12c. 

Shell whitish, shining, cylindrical, obtuse at the apex; 
whorls rather more than five, convex; suture well impressed; 
aperture lateral, two-thirds as wide as the last whorl, sub
orbicular, with a single tooth (sometimes two) on the parietal 
wall near the center, and a tooth-like enlargement near the 
umbilical termination of the peristome, which is white, re-

Fig. 13. flected; umbilicus very minutely perfora.ted. (Binney.) 
This little shell, which attains the length of two and one-half mm., 

has a form similar to that of J;eucochila fdllax, but is a much smaller 
shell and is always white or waxy-white. It is found under sticks, 
stones, driftwood, and under the bark of fallen trees. It can be easily 
distinguished by the one or two little white parietal denticles. 

This little species was described by Say in Nicholson's Encyclope-
dia, a work now very rare, and from which I copy the following origi
nal description: . 

"P. Oorticaria. Shell dextral, cylindrical, obtuse at the apex; 
whorls five, not perceptibly wrinkled or striate. Aperture suborbic
ular, lip reflected; a single tooth on the pillar lip near the outer angle; 
inner angle with an angular projection resembling a second tooth, 
sometimes obsolete. 

"Length about the tenth of an inch." 



400 REPORT OF STATE GEOLOGIST. 

ISTHMJA (VERTIGO) MILIUM Gould. 

Shell very minute, subcylindrical, diminishing equally to both ex
tremities; epidermis dark-amber or chestnut cO'lor; whorls five, 
rounded, very minutely striated, decreasing slightly to' the apex, 
which is O'btuse; suture Mep; peristO'me white, slightly reflected; aper
ture lateral, half the width of the last whorl, within brO'wnish, general 
shape semicircular, truncated abruptly and directly by the last whQrl, 
a testaceQUS deposit UPO'n which fO'rms the transverse margin and con
nects the twO' extremities of the peristO'me; circumference made up of 
twO' curves of different radius uniting in the peristome, where the 
junctiO'n causes an angle projecting inwards, the smaller curve com
prising abO'ut O'ne-fourth part and forming the superior portion of the· 
peristome; teeth six, two on the transverse margin, sharp, projecting, 
and to'oth-like; one in the angle between the columella and transverse 
margins, broad, massive, and prominent, with occasiQnally Qne or 
mO're tubercles abQut its base; one on the lower part of the columellar 
margin; two O'n the peristome, in the base of the aperture, and at the 
jnnction of the two curves; umbilicus rather wide. (Binney.) 

Thi'! little species is found under boards and sticks, bark and stones, 
in low grounds generally, but alsO' may be taken on hillsides under 
leaves. Many are often found together. I have seen specimens frQm 
BroO'kville and frQm Lawrenceburg, and it ought to occur in many 
localities in the State. It is Qne Qf the smallest of our land shells, 
but the rich and deep mahQgany color, shining, will enable its detec
tiO'n. It can not possibly be coru(mnded with any O'ther than the 
follQwing species, but it is less than a single millimeter in length, 
while the following form is three millimeters, occasionally more, in 
length. It is a beautiful O'bjectmnder high magnification. 

ISTHMIA (VERTIGO) OVATA Say. Plate 6, fig. 13, and plate 7, fig. 1. 

Shell minute, O'vate-conic, ventricose, dark amber-cQIQred; whQrls 
five, very CQnvex, the last much inflated, diminishing rather rapidly 
to' a sQmewhat acute apex, with ;m indentatiO'n towards the aperture; 
suture rather deep; peristQme thin, somewhat expanded, with a grQove 
behind and a thickening within; aperture in general Qutline semicir
cular, the curve cO'nsisting Qf segments of twO' different-sized but well
defined circles, the smaller on the right at the junction of the peri
stome and bQdy-whorl, comprising about one-fourth of the whole 
cQntQur, and forming an angle at their junction; teeth generally six, 
two on the transverse margin, two on the columellar margin, the 
upper of which is massive, the lower pointed, and two Qn the peri-. 
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stome, in the base and at the junction of the two curves, sharp and 
prominent; umbilicus expanded. (Binney.) 

The dark amber-color which this shell exhibits, when alive, is due 
to the color of the animal, which is a deep reddish. The shell is 
mahogany-colored when the animal has been placed in alcohol and 
allowed to dry up. The species is to be found in swampy areas, along 
streams, under sticks and flat stones, and seems best to love very wet 
stations. In meadows which have swampy areas in which Oarex 
grows, this shell may be trapped abundantly by placing a few boards. 
near the margins of the wettest places. On turning them over, after a 
few days, a number of individuals may be taken. The form is gre
garious. I have seen it only from Lawrenceburg and Indianapolis, 
but it doubtless is of wide distribution all over the State. The char
acters of the denticles are not constant, since many individuals may be 
found with every possible variation of angle and arrangement. In 
some specimens the aperture appears to be almost closetl by them. 

FAMII,y STENOGYRID~~. 

FERU88ACIA SUBCYLINDRIC 'l LinDreu~. Plate 4, fig. 8. 

Shell small, thin, transparent, oblong-oval; epidermis smoky horn. 
color, smooth, very brigl;lt and shining; whorls five or six, somewhat 
rounded, the last equaling two-fifths the shell's length, rounded at the 
base; apex obtuse; suture eomewhat impressed; aperture lateral, oval, 
its plane nearly parallel with the axis of the shell; peristome simple, 
thickened, often slightly rufous; umbilicus imperforate; co,lumella 
obsoletely truncated at base. (Binney;) 

This beautiful and glossy shell is circumpolar in its distribution 
and is the sole representative of its genus in America. It occurs quite 
commonly over the northern parts of Indiana, on hillsides, under 
leaves and sticks and stones, and in forests under bark, between the 
bark and the wood of fallen trees. Its epidermis is the most brilliant 
of any form in the State. I have never seen an example from the 
southern portions of the State, but there is no reason why it ",hould 
not occur there. It attains a length of about five and one-half mm. 

FAMILY SUCCINID~~. 

SUOOINEA OVALIS Gould. Plate 7, fig. 4. 

Shell ovate, somewhat conic, very thin, pellucid, watery horn-color, 
sometimes tinted roseate; periostraca shining, very minutely striate; 
whorls three, the last compressed and elongate when viewed above; 
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spire short but acute; suture impressed; aperture produced by a deep 
truncation of the shell, elongated more than three-fourths the length 
of the shell, patulous, expanding anteriorly, exhibiting the interior 
of the volutions; when viewed on the side of the aperture the conical 
shape of the shell appears; the broadest part of the cone is below the 
center of the aperture and it tapers gradually to the apex. (Binney.) 

This species occurs over all the State, and is especially common 
among the reeds on the margins of the lakes in the northern portions 
of the State. It hides in great numbers at the foot of Carex clumps, 
in swampy areas, and may often be taken on the stems and leaves of 
plants which grow near the water. Its shape is unlike that of any 
other species in the State, and it is easily distinguished thereby. The 
epidermis is often darker colored than Binney's description would 
indicate. The shell has been noticed in nearly all piles of river drift, 
indicating that its habitats may be tlie low and swampy areas of river 
bottoms. I have collected a number of specimens clinging to the 
lower surfaces of "wild sunflowers"-Helianthus. 

SUCCINEA AVARA Say. Plate 7, fig. 3. 

Shell rather small, thin and fragile, straw-colored, rosy, amber
colored, or greenish; periostraca shining, or presenting minute hairy 
processes in the young; whorls three, very convex, separated by a deep 
suture; last whorl rather large, not much expanded; spire very prom
inent, acute; aperture ovate, rounded at both extremities) about half 
as long as the shell. Extreme.length, about six illlll. (Binney.) 

.This is the smallest form of Succinea in the State, and is found in 
a variety of situations, under sticks, stones, on trees, under logs, in 
wet and in dry stations, in lowlands and on hillsides. In fact, nearly 
every station will yield specimens of this shell. Its whorls are more 
conspicuously rounded than any other form. It has been seen from 
New Albany, Madison, Bloomington, Indianapolis, Lawrenceburg, 
North Manchester, Brookville and Wabash. It delights to secrete 
itself under wet logs, in river bottoms, in sandy stations, and I have 
frequently so found it. The animal is darker in coloration than the 
other Indiana species. 

SUCCINEA ORLIQUA Say. Plate 7, fig. 2. 

Shell ovate, pale green, yellowish-green, amber-colored, or cine
reous, very thin and fragile, pellucid, sometimes roseate at apex; 
periostraca shining, minutely wrinkled or striated; whorls rather more 
than three, the last very large and much expanded and more or less 
oblique; spire very small, not prominent nor pointed; suture distinct, 
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impressed; aperture oval, large, and expanded, more or less oblique; 
columellar margin with a &light testaceo11S glazing; columella thin, 
sharp, narrow; peristome thin, its edge blunted by the reflection of 
the periostraca.. Greatest length, 25 mm.; ordinary length, 18 mm. 
(Binney.) 

This species is the largest of the Indiana fo·rms and is found in 
open fields, under sticks, planks, and stones, on the banks of rivers, 
under the bark which has fallen from half-rotted trees, on the stems 
of aquatic plant,s, and under the leaves of the swamp alder. I have 
found hundreds of specimens in a swampy location, on reeds and 
stems of plants, after a rain, the animals having b€en evidently dri,:en 
from the ground to these places for safety. They are found on the 
margins of swamps, at times, but commonly love best those stations 
which are more dry. None of the species are amphibious, as is com
monly supposed. 

A form which Dr, Lea called Succinea loUeniana is sometimes 
noticed in collections and may always b€ seen in the exchange lists 
of tyros who desire to get "full collections" without being particular 
in the matter of synonymy; this form is synonymous with Say's older 
species., 

'l'he habits of the SuccinelJ3are interesting. They are unable, 
especially during the nidification season, to withdraw themselves 
wholly within their shells, and some considerable portion of the ani
mal appears protruding beyond the apertural margin. While they do 
not ever retract themselves very far within the shells, it is common to 
find them, in dry weather, so far within the shells that over half of the 
body-whorl is empty; this is the usual condition when they go into 
hib€rnation. They are often found adhering, in dry weather, to leaves 
and plant stems, with a tenacious epiphragm which holds them in 
plaeeand ~hich entirely co'vers the aperture. The animals are com
monly some shade of light yellow, with occasio·nal darker blotches, 
and the heads are often the darkest portion of the body. The ten
tacles are rather large and thick, club-shaped, and are often the home 
of a stage in the development of a planarian. 

To facilitate the systematic study of these interesting forms, there 
is added belo·w a classified table of the species thus far known in 
Indiana. It is by no means a fact that all the varieties to be found in 
the State have yet come to light, but such additional forms as may 
from time to time be discovered are likely. to fall within the arrange
ment of forms as exhibited in this table. The reader will note that 
seven families, fourteen genera, and eight subgenera are represented, 
by a total of fifty species. The variety is not great, when on.e con
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siders the favorable characters of Indiana forests and plains, but the 
paucity of groups is compensated by the great numbers of individuals, 
some forms of which find here their metropolis. 

PULMONATA GEOPHILA. 

FAMILY. GENUS. SUBGENUS. SPECIES. 

Seleuitidro.. ....... ... 
Limacidw.. ....... 

Macrocyclis .... .. 
Limax ........ .. 

concayu. 
flavus. 

Zonitos ........... .. Mesomphix ....... . 
campestris. 

i~l~~lri~~us . 
ligaTus.
intertoxtus. 
inornatus. 

Hyalinia ........ . arboreus. 
limatulus. 

Conulus ........ .. fulvu8. 
Gastrodonta ...... . internus. 

PhHomycidoo . . . .... .... Tebennophorus .. carQlinensl5 . 
dorsalis. 

Helicidoo.... .. . ..... .... Patula......... . .. solitaria. 
alternata. 
porspectiva.
striatella. 

Helicodiscus... ..... .. ............... , . 
Strobila ...............c.~ 

u~t,enotrellla 

Iineatus. 
labyrinthica. 
stenotrem urn. 
hirsutum. 
monodon. 

Triodopsis . .... .. .. .. . ..................... .. palliata.

obstricta. 
appre8Su,. 
inflecta. 
tridentata. 
fa!lax. 

Mesodon .................................... . albolabris. 
multUineatus. 
penneyivanicu•• 
mitchellianns. 
elevatus. 
exoletus. 
thyroideus.
clausus. 
profun,lus.
pulchella.

Pupidoo ............... . ~~~~~i.~: :::::::::::: 'p';'j,lii,;::::::: :::: :::: pentodon.

Leucochila....... .. rallax. 


armi era. 
contracta. 
corticada. 

Vertigo.............. 1 Isthmia ............. . milium. 
ovata. 

8tenogyridoo .... .. . . .... Ferussacia. .. ............................. . 8ubcylindrica.
8uecinidoo .... .... .. .... 8uccinoa ................................. . ovaliB. 

avara. 
obliqua. 
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PULMONATA LIMNOPHILA. 

ARTIFICIAL KEY TO THE LIMN1EIDAi:. 

A. Shell elongate, dextral. Limnophysa. 
B. Shell ovate, sinistral or reversed. Physa. 
C. Shell large, discoidal, umbilicated. HeliSQma, etc. 
D. Shell small, discoidal, flat, aperture simple, decurved, carinate. Menetus. 
E. Shell small, discoidal, ecarinate. Gyraulus. 
F. Shell minute, white, elongate. Oai'ychium.'" 

LIMNOPHILA. 

SUBFAMILY AURICULIN1E. 

CARYCHIUM. 

OARYOHlUM EXlGUUM Say. 

Shell minute, elongated, tapering at both ends, white, translucent, 
shining; apex rather obtuse; whorls five to convex, very oblique, 
with transverse striae; suture distinct, aperture obliquely 
oval, white, with a prominent plait on the columellar: margin, about 
midway between the extremities of the lip, and a slightly prominent 
fold near the junction of the lip with the umbilical extremity of the 
shell; lip thick, reflected, flattened; umbilicus perforated. 

Length one and three-fifths mm., diameter thre·e-fourths mm. 
Aperture one-hali mm. long. 

This is one of the most minute of American shells; it is common in 
many localities in Indiana, but must be sought for near the water or 
in permanently moist stations. I have taken it at Lawerenceburg, 
Indianapolis and New Albany; there are records of occurrence in 
many other localities. The form is thought by many to be a land 
shell, but it is not; it may be found on the under side of submerged 
boards on the borders of ponds and swamps, a station which a land 
shell could never endure. The margins of damp woods, under the 
leaves and close to the wet earth will usually disclose this little shell. 

~Tbis little sbell is not a Ihnnreid thuugh belonging to the Limnophila; it is one of t.he 
Auriculidre and is placed here for convenience lllerely. 
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FAMILY LIMNJEID..iE. 

St:BGTiIiUS LIMNOPHYSA. 

LIMNOPl'[YSA REFLEX A. Say. Plate 8, fig. 8. 

"Shell fragile, very much elongated, narrow,honey-yellow, tinctured 
with brownish, translucent, slightly reflected from the middle; volu
tions six, oblique, wrinkled transversely; spire more than one and a 
half times the length of the aperture, acute, two or three terminal 
whorls vitreous, body-whorl very much dilated; aperture rathm- nar
row; labrum with a pale margin, and dusky red or blackish submar
gin." (Say.) 

This limnreid is common in northern Indiana and occurs in all the 
lakes and swamp-streams as well as ponds. It is exceedingly variable; 
often specimens are fomid which far exceed the dimensions given by 
Say in his original description quoted above. The form belongs to 
the sub-boreal fauna; the distribution in America is very wide over all 
the middle portions of the continent. The whorls are sometimes 
very ventricose, the spire shortened and stubby, the aperture dilated, 
and often purplish-colored within. . A form was described by Tryon 
as Limnaea zebra, but it is only a loc~ variety of this species. The 
most southerly point at which I have observed it in this State is Terre 
Haute. 

LIMNOPHYBA PALUBTRIB MUller. Plate 8, fig. 5. 

"Shell oblong-conic, gradually acuminated, reticulate with trans
verse lines and longitudiual wrinkles; whorls rather more than 
spire acutely terminated; suture moderately impressed; aperture 
shorter than the spire; labrum, inner submargin, reddish obscure; 
labium, calcareous deposit rather copious, not appressed at base, but 
leaving a linear umbilical aperture; body-whorl on the back longer 
than the spire." (Say.) 

This shell is often confounded with the preceding, and indeed it 
does closely resemble it; however, this form is more ventricose than 
refiexa ever becomes, and the peculiarly malleated character of the 
body-whorl will help to separate them. Its habits are about the same 

. as those of the preceding shell; it is, however, a more abundant shell 
and is confined more closely to swamps and swales. The apical whorls 
are often denuded of epidermis and then eroding give to the shell a 
very rough appearance. Specimens have been seen from Tippecanoe 
and Turkey lakes, from the St. Mary's River, and from swamps near 
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Marion, where the species is very abundant. This shell has a rather 
lighter colo'red epidtmnis than reflexa, and is rarely so purple within 
the aperture; it is, on the whole, a little more fragile. 

LIMNOPHYS.A. DE81DIOSA Say. Plate 8, fig. 6. 

"Shell oblong-subconic; whods five, very convex, the fourth and 
fifth very small, the second rather large, suture deeply indented; 
aperture equal to or rather longer than the spire; labium, calcareous 
deposit copious, not perfectly appressed at base, but leaving a very 
small umbilical aperture. '" '" * Length seven-tenths of an inch." 
(Say.) 

This is one of the smallest of the limnreids and is at the same time 
one of the most abundant; it occurs all over the State and in every 
variety of station; it especially should be sought on gently sloping 
muddy banks along the Wabash, the Ohio, or the Kankakee, I have 
seen examples from over twenty different localities in Indiana. rrhe 
epidermis jg exceedingly thin and light-colored, the aperture is rather 
large and the animal quite black; the whorls seem to be very loosely 
coiled. Water-fowl destroy thousands of these little animals, their 
habit of crawling on the bottom near the water's edge and in shallow 
places rendering them easy of access. In wet and marshy places along 
the Wabash it may often be taken by thousands, and in the small 
pools left by retreating floods many thousands are always stranded, 
only to die or become the food of wading birds. 

LIMNOPHYSA CAPERATA Say. Plate 8, fig. 7. 

"Shell suboval, a little oblong, obscurely yellowish horn-color; spire 
half the length of the mouth; apex acute; whorls slightly wrinkled 
across, and with very numerous, equal, subequidistarlt, elevated, mi
nute, revolving lines; suture not very deeply impressed; aperture 
rather dilated; fold of the labium not profound. Inhabits Indiana." 
(Say.) 

This is another exceedingly abundant shell in Indiana, from which 
State the originalsp'ecimens came. It inhabits swamps, ponds, creeks, •and rivers, among rushes and weeds; it is often distorted, like all 
others of this group, from living in close quarters in reedy swamps. 
'The epidermis is generally reddish horn-color and is much darker than 
Say's description would seem to warrant. This fact, added to the fact 
that the aperture is often reddish or purplish within, has resulted in 
thjg shell being often found with collections of Limnophysa reflexa, 
which it somewhat resembles; especially does it resemble the hal£
'grown form. But this species jg quite a solid shell, heavier in texture 

2'1..o..Qeol. 
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than any other found in the State, and is often quite highly polished; 
the reticulated character oi the epidermis 'Of the body-whorl will help 
to separate it. I have found it at North Vernon, Madison, Lawrence
burg, Portland, Marion, and Wabash. !twill be found all over the 
State. 

LIMNOPHYSA HUMCLIS Say. Plate 8, fig. 9. 

HShell ovate-conic, thin, translucent, with slight wrinkles; volutiDns 
nearly six, CDnvex, terminal 'One very minute; suture well indented; 
aperture about equal in length tD the spire; labium with an DbviDus 
plate 'Of calcareDus depDsit; a distinct and rather 'Open umbilical aper
ture; colDr pale reddish-white or yellDwish-white. Total length sev
en-twentieths inch." (Say.) 

This little shell was described from South Carolina, but is fDund all 
over the eastern United States, from Colorado and Wy'Oming to 
Georgia. In this State it is not 'Only CDmmon but is abundapt. In 
1893 the writer found the sloping bank 'Of the OhiD, on the Indiana 
side, near New Albany, where for a half mile or more 'numerous 
springs keep the muddy banks and shales wet, and where an abundant 
marshy vegetation grows, covered by hundreds 'Of thDusands 'Of this 
shell. They were literally everywhere! As they crawled about in the 
wet mud they made the peculiar snapping noise so familiar to col
lectors of these fDrms. 1'hey were not in the water but crawling 
about on the very soft and wet mud. The shell is easily told from 
Limnophysa desidiosa, which it mDst nearly resembles, by the small 
and regular spire, the whorls being closely coiled together and the 
spire being far more regular. I have also taken it at Lawrenceburg, 
at Terre Haute, at Wabash and at FDrt Wayne, in the Maumee River. 
It will be found in every part of the State on careful search. 

GENUS PHYSA. 

PHYSA GYRINA Say. Plate 8, fig. 1. 

({Shell heterostrophe, 'Oblong; whorls :live or six, gradually acumi
nating to an acute apex; suture slightly impressed; aperture more 
than one-half, but less than two-thirds, the fength of the shell; 
labrum a little thickened on the inner margin. Length rather less 
than 'One inch." (Say.) 

Almost every stream in the State exhibits numbers 'Of this species. 
It is a brDwn Dr reddish-brDwn shell, with a peculiarly margined 
aperture; it is, also, when mature, a rather solid shell. From the 
next species it differs in the form of the spire, being rather more 
acuminate, thDugh numerDUS examples may be found which are 
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blunter; such were described by Dr. Lea under the name of Physa 
hildrethiana. The largest and finest examples fmm this State come 
from the lakes and ponds of northern Indiana, and from the Kanka
kee. In immature specimens the labrum is hardly thickened and the 
calcareous deposit on the columella is scarcely evident; but in old 
shells these are well marked. Numerous parallel lines of growth 
sometimes give the body-whorl a roughened appearance. It may 
almost always be found on muddy banks of rivers near the edge in the 
water, rapidly moving along. In walking, the animal has a peculiar 
gliding motion that takes it over a great amount of ground in a very 
short time; this form and its relatives are the most rapid travelers 
among the fresh-water shells. The fringed character o·f the mantle 
should also be noticed by the collector, for none but these forms pre
sent that character. 

PHYSA ANCILt.ARIA Say. Plate 8, fig. 4. 

"Shell heterostrophe, subglobose, pale yellowish; whpds rather more 
than four, very rapidly attenuated; spire truncated, hardly elevated 
beyond the general curve of the surface; suture not impressed; aper
ture but little shorter than the shell, dilated; labrum a little thick
ened on the inner margin. Length more than one-half of an inch." 
(Say.) 

The only locality from which specimens have been seen in Indiana 
is Turkey Lake; four specimens were collected by the Indiana Uni
versity Biological Station. The ordinary color of the shell is light 
honey-yellow, polished very highly; in the rrurkey Lake specimens 
the epidermis is a milky white, is highly polished, but very thin. The 
very short spire, with the acuminate apex, the shouldered body-whorl, 
and the waved outline of the calcareous deposit on the body-whorl 
at the aperture will serve to distinguish it from the two remaining 
Indiana forms. The species will probably be found in many of the 
lakes and ponds of the northern part of the State. 

PHYBA HETEROSTROPHA Say. Plate 8, fig. 3. 

"Shell sinistral, subovated; coloT pale yellow, chestnut or blackish; 
whorls four, the first large, the others very small, terminating rather 
abruptly in an acute apex; aperture large, somewhat oval, three
fourths of the length of the shell, or l'ather more; within of a pearly 
lustre, often blackish; lip a little thickened on the inside, and tinged 
with dull red." (Say.) 

This is the most widely distributed and most va.riable lirnnreid in 
America; it ranges from New England to Great Slave Lake, to WaBh~ 
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ington, to Texas and Georgia. In Indiana it is found everywhere; 
in all streams, both large and small, in ponds, lakes, pools, ditches • 
.An extensive synonymy has been built up on this form through 
failure to recognize its excessive variability. It is colored like Physa 
gyrina, has the same general habits, but is more pointed and the spire 
is generally less conical. I found this shell very abundant in the old 
canal at Brookville, and in a small stream near Madison. In .the 
Ohio, Wabash and Maumee the shells are larger and thicker than those 
from the lakes. 

GENUS BULINUS. 

BULINUS HYPNORUM Linnreus. Plate 8, fig. 2. 

"Shell heterostrophe, :g,ale yellowish, very fragile, diaphanous, ob
long, wh~rls six or seven; spire tapering, acute at the tip; suture 
slightly impressed; aperture not dilated, attenuated above, about half 
as long as the shell; columella much narrowed near the base, so that 
the view may be partially extended from the base t(}wards the apex. 

"Inhabits shores. (}f Illinois. Length seven-tenths inch; greatest 
breadth three-tenths nearly. Animal deep black, immaculate above 
and beneath; tentacula setaceous; a white annulation at base." (Say.) 

This is a very highly polished form and may be distinguished by its 
narrow outline, acute spire, and the number of wh(}rls; it occurs in 
many localities in the State. At Indianapolis, Coffee Chute, Gibson 
County, and in the small lakes of n.orthern Indiana it has been taken. 
Usually the shell does not exceed one-half inch in length; mature 
specimens are rather solid than fragile. While it is sinistral, like 
Physa, its narrow aperture and long pointed spire differ entirely from 
any form of that genus in Indiana. 

SUBG1INUS PLANORBELLA. 

PLANORBELLA CAMPANULATA l::Iay. Plate 8, fig. 12. 

"Shell sinistral, not depressed; whorls four, slightly striate across; 
longer than wide; spire hardly concave, often plane; body-whorl 
abruptly dilated near the aperture and not longer behind the dilata
tion than the penultimate whorl; suture indented, well defined to the 
tip) the summits of the volutions being rounded; aperture dilated; 
throat narrow abruptly; umbilicus profound, the view extending by 
a minute foramen to the apex. Greatest length of the body-whorl 
one-fourth of an inch; breadth from tip of the labrum one-half of an 
inch; at right angles to the last, two-fifths of an inch." (Say.) 

Widely and commonly distributed over nearly all of the State. 
Distinguished by the narrow constriction behind the aperture, and 
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the bell-shaped character of the aperture, from which the specific 
name is derived. While the epidermis is usually light horn-color, 
specimens are often taken which are perfectly albino and highly pol
ished. Occasionally specimens are to be had which are coarsely 
wrinkled, but the species is commonly smooth. 

SUBGBNUS HELISOMA. 

HELISOMA TRIVOLVIS Say. Plate 8, fig. 11. 

"Shell sinistral, pale yellow, brownish or chestnut color, subcarinate 
above and beneath, particularly in the young shell; whorls throo or 
four, striate across with fine, raised, equidistant, acute lines, forming 
grooves between them; spire concave; aperture large, embracing a 
considerable portion of the body-whorl, within bluish-white; lip a 
little thickened internapy, and of a red or brownish color, vaulted 
above; umbilicus large, exhibiting the volutions .. Length one-fourth 
of an inch; breadth one-half of an inch. Animal aquatic, dark ferru
ginous, with very numerous, confluent, pale yellowish points; tenta
cula long, setaceous, with confluent points; foramen on the left side." 
(Say.) 

This shell is common all over Indiana and is especially abundant, 
as indeed are most of the limnreids, in the lake region of the northern 
half of the State. It is the largest of the discoidal forms and can not 
be confounded with any other. I have personally observed it at New 
Albany, Bloomington, Evansville, Terre Haute, Lawrenceburg, 
Brookville, North Manchester, Fort Wayne, Huntington, and Winona 
Park. Among the reeds of the smaller lakes it is exceedingly abun
dant. > 

HELJSOMA BICARINATA Say. Plate 8, fig. 10. 

"Shell sinistral, pale yellow or brownish, subcarinate above, and 
beneath> translucent. Spire retus~umbilicate, forming a cavity as deep 
as that of the base. Aperture large, embracing a considerable.portion 
of the body-whorl, and much vaulted above. Within red brown, 
with two white lines corresponding with the carina. Whods three, 
wrinkled and with minute revolving lines. Length one-fourth of an 
inch; breadth nearly half an inch." (Say.) 

This widely distributed shell is characterized by the two rounded 
carinre, one on either side of the discoidal shell; it is much smaller 
than any other of the subgenus and need not be confused with any 
except the young of Helisoma trivolvis; but the unfailing signs of 
juvenility should enable ready recognition. This form is thickened 
near the margin of the aperture, while half-grown trivolvis is very thin 
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and fragile all about the labrum. This shell is smoother than trivolvis 
and the outline of the aperture is angular. 

SUBGENUS MENETUS. 

l\hNETUS EXAOUTUS Say. Plate 8, fig. 24. 

"Shell dextral, depressed, with an acute edge; whorls four, striated 
across, wider than long, not elevated above the suture, but a little flat
tened, sides obliquely descending to an acute edge below the middle; 
spire not impressed; suture not profoundly indented; beneath, body
whorl flattened, on the inner edge rounded; umbilicus regular, exhib
iting all the volutions to the apex; aperture transversely subtriangular; 
labrum angulated in the middle, arcuated near its inferior tip, the 
superior termination just including the acute edge of the penultimate 
whorl. Greatest breadth rather less than one-fourth of an inch." 
(Say.) 

This little shell may be found on the under side of lily-pads in 
lakes and ponds; on sticks and stones along the margins of ponds 
just under the water. It is impossible to confuse it with any other 
shell, the very sharp carina alone distinguishing it from all others. 
It is commonly black or very dark horn-color; the animal being itself 
black and the shell being rather thin, this makes the whole a very 
black object against the bright green of the lily-pads. I have seen 
specimens from near Lawrenceburg and have taken the form at 
Fort Wayne. It is probably widely distrihQted in the State. 

SUBGilNUS GYRAULUS. 

GYRAULUS DEFLECTUS Say. Plate 8, fig. 13. 

"Shell dextral, depressed; whorls nearly five, minutely and regu
larly wrinkled across, wider than long, with a much depressed rotund
ity above, descending to an acute lateral edge below the middle; 
spire not impressed; sll.ture indented, but not profoundly; beneath a 
little concave in the middle, exhibiting one-half of each volution to 
the apex; whorls flattened, slightly rounded; aperture declining very 
much, suboval, the superior portion of the ~abrum considerably sur
passing the inferior portion, and taking its origin a little above the 
carina; inferior portion of the labrum terminating on the middle of 
the inferior surface of the penultimate whorl. Greatest breadth two-
fifths of an inch." (Say.) . 

This shell has been seen by me in only one locality on lily-pads 
in a yard at Lawrenceburg, adjoining my home. It may have been 
introduced with the plants; but it naturally belongs to the western 
fauna and should be in this State. I have therefore inclqded it. The 
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shell is smaller than any other of its group except the following; 
from it separation may readily be made by the deflected aperture, 
which feature is presented by no other shell. The shell is black and 
the animal likewise. Lily-pads in northern lakes should be carefully 
searched for this shell, which will surely occur there. 

GYRA.ULUS PARVUS Say. Plate 8, fig. 14. 

"Shell horn-color or blackish; whorls four, crossed by minute 
wrinkles; concave above and beneath, and equally exhibiting the volu
tions, body generally subcarinate on the margin; lip rounded, and not 
vaulted above nor thickened; mouth within bluish-white. Breadth 
one-fifth of an inch." (Say.) 

This very short description of Say might be supplemented by the 
statement that the body-whorl regularly and symmetrically incr€ases 
in breadth, the wrinkles which cross the body-whorl are caused by the 
regularly placed lines of growth, the shell has a brightly polished 
epidermis and the aperture is regularly and ovately rounded. The 
species is common all over Indiana; it is found in the same stations 

. as the last described shell, but is only about half as large and is not 
at all deflected in the region of the a.perture. Near Moore's Hill, in 
Dearbo,rn Oounty, is a small pond which has many hundreds of these 
shells attached to the stems of pond weeds. It has been observed, also, 
at Madison and Terre Haute. It will certainly be found in all parts 
of the State. 

SUBFAMILY ANCYLIN2E. 

GENUS ANCYLUS. 

ANOYLUS TARDUS Say. Plate 8, fig. 15. 

"Shell conic depressed; apex behind the middle, obtuse, rounded, 
inclining backward but not laterally; line from the apex to the pos
terior tip rectilinear; line from the apex to the anterior tip arcuated; 
aperture oval, not distinctly narrowed at one end. Length a little over 
three-twentieths, breadth one-tenth of an inch. '" '" '" It inhabits the 
Wabash River." (Say.) 

This little shell is very common in the Wabash, the Ohio and the 
Maumee rivers; it no doubt occurs in many other streams. Its limpet
like shape, though exceedingly small, will enable it to be easily 
detected. It should he looked for on the inside of dead Unio valves, 
and a half dozen sometimes may be taken from the same shell. A fa
vorite place for these shells to be attached are the fo·rms of Pleurocera 
and occasionally of Oampeloma, but sticks, stones and submerged 
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boards will alS() yield them. There are certainly ()ther species in the 
streams of Indiana, and they should be carefully seaxched. The in
side of the shell, after removal of the animal, is often a dark brown or 
sometimes slightly purplish color. The striations of the epidermis 
show through as fine capillary lines and are concentrically placed. 

RISSOIDLE. 

This is a rather large family of very small shells, and is represented 
in Indiana waters by only two subfamilies, the H ydrobiince and the 
Pomatiopsince, the latter of which is amphibious. Four genera are 
represented in Indiana waters, as follows: Amnicoll1, Bythinella, 
Somatogyrus and Pomatiopsis. 

These little mollusks are to be sought for on muddy bottoms asso
ciated with the large Viviparidce; the stations which are suited to the 
one agree with the habits of the other. All are rather minute shells, 
the largest forms being Somatogyrus, of which two species are known 
in Indiana. 

KEY TO THE RISSOID1E. 

A. Shell rimate, pupiform, imperforate, obtuse. BythineUa. 
B. Shell globose, perforate, rather large. Somato!l!lrwt. 

C. Shell small, ovate, perforate, short. AmnwQla. 
D. Shell long, subumbilicate, tbin, amphibious. Pomatiopsis. 

With the exception of the last-named genus, all are fresh-water 
shells; but Pomatiopsis may be found in damp places, and, indeed, in 
places quite dry .. Near Cincinnati, Ohio, along the Little Miami, this 
shell is abundant in a dry glade, but must be sought under leaves and 
rushes close to the ground. All the others are found in running 
streams and are commonly abundant; dredging for them with fine
meshed nets usually secures very many, though specimens may be 
taken which are crawling on the mud near the water's edge, but 
wholly submerged. 

GENUS BYTHINELI,A. 

BYTHINELLA OBTUSA Lea. Plate 8, fig. 18. 
"Shell subcylindrical, rather thin, dark-green, smooth, slightly per

forate; spire short; at the beaks very obtuse; sutures impressed; whorls 
four, convex; aperture small, nearly round." (Lea.) 

This little shell may be readily distinguished by the very blunt char
acter of the apex; the whorls are also very convex and the aperture 
is rimate. A large number of specimens were once collected by the 
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writer in the Des Moines River; from them it was learned that in clean 
specimens the epidermis is almost white. The dark color i!"- due to 
iron oxide, with which most of the shells are discolored. 

Specimens have been seen only from the Ohio, but in that stream it 
is common. The dredge should be employed if it is desired to collect 
very many; then a free scraping of muddy banks will reveal multi
tudes of shells o·f this species. 

GENUS SOMATOGYRUS. 

SOMATOGYRUS I80GONUS Say. Plate 8, fig. 20. 

"Subglobose, horn-color, volutions about four, rounded, obsoletely 
wrinkled; spire very short, about one-third the length of the aperture; 
suture profoundly impressed, so as to form a shoulder on the whorls; 
aperture much dilated, oval, being as obtusely rounded above as at 
base; umbilicus linear, distinct; operculum obviously spiraL Length 
under three-tenths of an inch." (Lea.) 

This little shell is exceedingly abundant on the Fall's of the Ohio 
at I~ouisville; rare specimens have been taken at Lawrenceburg, also 
in the Ohio. It is a regularly rounded form, and delights along the 
margins of the river, crawling in the soft mud. It is often half hidden 
in the mud, in this respect resembling the large Campeloma. From 
the following shell it may be distinguished by the round and full 
aperture, the next form having an angular one. This one is also very 
much smaller; the volutions are about the same in number, but those 
of isogonus increase less rapidly. Both shells are operculated. 

SOMATOGYRUS INTEGER Say. Plate 8, fig. 19. 

"Subglobose, horn-color; voJutions rather more than three, rounded, 
obsoletely wrinkled; spire very short, less than half the length of the 
aperture; suture rather deeply impressed; body whorl large, aperture 
dilated, ovate, acute above; columella flattened, polished; labrum regu
larly rounded; base regularly rounded, without any undulations or 
sinus; umbilicus none; operculum obviously spiral. Length nearly 
one-fifth of an inch. Animal, foot longer than wide, rounded behind, 
with the anterior angles a little excurved; eyes black, conspicuous; 
teptacula rather long and slender." (Say.) 

This shell was originally described from the Ohio River and said to 
be very abundant at the Falls by Say. In association with Oampeloma 
I have found it abundantly at- Lawrenceburg and at Charleston, both 
in the Ohio. It is a much larger and coarser shell than the preceding. 
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GENUS AMNICOLA. 

AMNICOLA PvRATA Say. Plate 8, fig. 21. 

"Shell obtusely conic or subgloboile; volutions four, convex, obso
letely wrinkled across; spire obtuse; labrum and labium equally 
rounded, meeting above in a subacute angle; the upper edge of the 
latter appressed to the preceding whorl; umbilicus very distinct." 
(Say.) 

This little shell was originally described from Cayuga Lake, New 
York, but is one of very wide distribution. It haH been mistaken for 
the very young of some larger forms, like Oampeloma, but hM all the 
marks of maturity when carefully examined. Little need be said abol!t 
it; all the forms of this section are minute and very hard to determine, 
and the group needs revision very greatly. 

AMNICOLA LIMOSA Say. Plate 8, fig. 23. 

"Shell conic, subumbilicate, dark horn-colored, generally incrusted 
with a black,ish irregular covering on the spire, and sometimes on the 
body, which completely obscures the obsoletely ,vrinkled epidermis; 
aperture ovate-orbicular; suture impressed. 

"Length, three-twentieths; breadth, one-tenth of an inch." (Say.) 
This little shell is very like the preceding, but differs in being less 

well umbilicated. It is found in the same situations, and only careful 
study can separate them. 

AMNICOLA CINCfNNATIENBld Anthony. Plate 8, fig. 22. 
«Shell somewhat ventricose, subum bilicate, color delicately green, 

whorls four, smooth; spire entire at the apex and prominent; suture 
deeply impressed; aperture much dilated, approaching to orbicular, 
nearly half the length of the shell; length one-fifth of an inch. 

«Pound in the canal at Cincinnati, clinging to small stones." 
(Anthony.) . 

Undoubted examples of this shell have been found at Lawrence
burg, in the Ohio. It is longer and more acute than any other form 
of Amnicola, and is more brightly green in color. Differences which 
it exhibits may be best seen by close comparison with the other forms. 
It is the largest Amnicolid in Indiana. 

GENUS POMATIOPSIS. 

POMATIOPSIS LAPIDABlA Say. Plate 8, fig. 16. 

"Shell turreted, subumbilicate, with six volutions, which are ob
soletely wrinkled across. Suture impressed. Aperture longitudinally 
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ovate-orbicular, operculated, rather more than one-third of the Jength 
of the shell. Length about one-fifth of an inch. * * *" (Say.) 

Attention has above been directed to the peculiar habits of this 
species, which is common in parts of this State. It occurs sparingly 
near Lawrenceburg, but is abundant in the lower Wabash Valley. 
It is easily told by its length, the rounded character of the whorls, its 
peculiarly long rostrum, and its very large verge. Being found so 
commonly in rather dry stations also will serve to show its character 
as not being an Amnicola, the only form with which' it could be 
confused. 

!<'AMILY VALVATID.tE. 

GENUS VALVATA. 

VALVATA TRWARINATA Say. Plate 8, fig. 17. 
"Shell with three volntions; three revolving, carinate, prominent 

lines, giving to the whorls a quadrate instead of a cylindric appear
ance. Suture canaliculate, in consequence of the whorls revolving be
low the second carina and leaving an interval. Spire convex. apex 
obtuse. Umbilicus large. Oarinoo placed, one on the upper edge of 
the whorl, one on the lower edge, and the third on the base beneath. 
Brendth, one-fifth of an inch." (Say.) 

So far as I know this is the only form of Valvata in the State; speci
mens have been taken at Lawrenceburg, in the Ohio, at Fort Wayne 
in the St. Mary'S, and a single dead specimen has been seen from Tip
pecanr)e Lake. 

1'hi8 shell is small, but easily known from all others by its pro
nounced clninoo and its generally irregular shape. It is usually much 
more elevated than the figure given herein would indicate, and the 
spa,ca between the carinoo is often hollowed out. The color is light 
green. The habits of the animal are much like those of the Rissoid(}), 
since it lives on muddy banks and is usually associated with Amnicola 
and other rissoids. The respiratory apparatus is, however, entirely 
distinct, this form breathing by means of a plumose gill which is pro
jected 'over the head in moving about. 

FAMILY VIVIPARID.tE. 

The shells of this family are all operculated, large,. and live in 
muddy situations in rivers, lakes and ponds. Favorable sites are the 
ponds left by retreating waters along large rivers like the Wabash; in 
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such places they may be collected by thousands. There are three gen
era represented in Indiana waters to which the following artificial 
key may serve as an introduction: 

A. 	 Shell large, thick, green, aperture elongate, operculum with polar point 
nearer one end. Oampeloma. 

B. 	 Shell large, thin, operculum nearly round, shell banded or otherwise highly 
colored. Vit,ipam. 

O. 	 Shell medium, thin, light green or whitish, with spiral whorls carinated, 
operculum subspiral. Lioplax. 

GENUS VIVIPARA. 

VIVIPARA SUBPURPUREA Say. Plate 9, figs. 10, 11. 
Shell large, thin, thicker towards the apex and in age, globosely 

conical, subumbilicated, smooth, polished; whorls regularly increas
ing, five in number counting the minute apical whorls, convex, the 
body whorl marked with transverse lines of growth; epidermis coffee 
brown or purplish, the apex always reddish purple; suture deep and 
regularly impressed, in some specimens excavated; peristome simple, 
ovately rounded, angular above, rounded below; columella white, 
rather thick; parietal wall with a rather thickish deposit of white cal
careous matter which connects the extremities of the aperture and is 
inclined to be reflected over the region of the umbilicus; in old and 
mature specimens the body whorl is flattened near the suture, which 
makes the middle of the whorl to appear to be slightly angular; within 
chocolate color or purple. 

Length, one to one and one-half inches. 
'l'his shell occurs only in the Wabash River in this State so far as 

my information goes; it was described by Say from "Fox River, an 
arm of the Wabash." In the Mississippi River at Rock Island it is 
very abundant and has the habit of clinging in numbers to the under 
sides of large flat stones, in rapidly running water. In the Wabash 
it appears to live mainly in muddy bottoms, having the habit of 
Oampeloma. 

VIVIPARA. CONTEcrOIDES Binney. Plate 9, figs. 13, 13&. 
Shell large, globose, thin, umbilicated, spire conically elevated; 

whorls very convex, flattened near the sutures, five in number, regu
larly and symmetrically increasing in size; epidermis light yellowish 
horn-color with three to four brownish-red broad bands revolving 
with the body whorl, one on the periphery, thin; lines of growth 
coarse and giving to the shell a transversely striated appearance which, 
near the margin of the aperture become rather coarse wrinkles; sutures 
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very deeply impressed; aperture large, roundly ovate, subangular at 
juncture with body whorl, nearly complete, only a small portion be
ing appressed to the parietal wall, simple, slightly reflected near the 
umbilicus in old specimens; within bluish white, the brownish color 
bands showing; columella thin, white, twisted. 

Length, one and one-half to two inches for large and mature speci
mens. 

Very abundant in the ponds along the Wabash and in the muddy 
streams of the northwestern parts of the State. In the Wabash itself 
the shell is extremely common from Lafayett,e down to its mouth. 
Many specimens are malleatcd on the body whorl, but not all are 80. 

A few specimens have been seen from IJake Ma..1Cinkuckee, but it 
thrives best in ponds along rivers and in rivers. The color bands en
able one to distinguish it from all others. 

VIYIPARA INTERTEXTA Say. Plate 9, fig. 12. 
"Shell subglobose, yellowish-green or brownish, wrinkled, and with 

minute, very numerous, obsolete revolving, deciduous lines; spire de
pressed conic, obtuse, truncated, eroded at tip; volutions nearly four; 
suture rather deeply indented; umbilicus closed by the lateral exten
sion of the columella. 

Greatest breadth, from four-fifths to one inch; length, about the 
same. * * *" (Say.) 

No specimens were at hand from which to make a new description, 
which is greatly needed, and I therefore copy the original description 
of Say. As known in Indiana, from the Wabash River and from Lake 
Maxinkuckee, the color by Say is not that of Indiana specimens; 
they are all of a rich and deep reddish or wine color; the epidermis is 
highly polished and altogether the shell is a beautiful one. From the 
ponds along the Wabash, near Mt. Carmel, Illinois, I have seen very 
large and fine examples; but the shell is really a southern form, reacn
ing its greatest development both of size and in numbers in Mississippi 
and Louisiana. 

GENUS LIOPLAX. 

UOPLAX SUBCARINATA Say. Plate 9, figs. 14, 14a, 15. 
Shell rather small, elevated, spire regularly conical, operculated, 

obtusely carinated, especially on the spiral whorls; epidermis yellow
ish-white, thin, white at apex, occasionally light green, 
whorls five and oue-half, regularly increasing, carinate, con
vex, flattened at the sutures; suture irregularly impressed, 

Fig. A. sometimes hollowed out; body whorl large, ventricose, with 
two coarse carinm near the upper angle of the aperture, but which 
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are not continuous across the whole whorl; aperture ovate, rounded 
below and slightly angulate above, sigmoid; peritrem~ simple, con
tinuous over the perietal wall as a thin callus; operculum thin, light 
corneous. 

Length, three-fourths of an inch. 
This shell occurs in the White, Wabash, Ohio and Blue rivers. It 

is commonly associated with Oampeloma and V it'ipara, and has the 
same habits. The carina; on the apical whorls and the subBpiral aper
ture will alone separate it from all other viviparids in the State. It is 
common in the Ohio at all points. 

GENUS CAMPELOMA. 

CAMPELI)MA PONDEROSUM Say. Plate 10, figs. 4, 5, 6. 

Paludina ponderosa, Say. Jour. Acad. Nat. Sci., Phil., Vol. II, p. 
173 (1821); American Conchology, Pt. III, Pl. XXX, fig. 1 (1830).~ 
Haldeman in U11onograph of the Presh-Watcr Univalve Mollusca of 

. the U. S.," No.1, p. 13, PI. IV (1840). 
Paludina regulari8, Lea. Trans. Am. PhiL Soc., VoL IX, p. 13 

(1844). 'Phis is the young of ponderosum. 
Melantho pondero8a, Say. Binney in "Land and Fresh-Water Shells 

of N. A.," Pt. III, pp. 36-40, figs. 71-78 (1865). 
Vivipara (Melantho) ponderosa, Say. Tryon. Continuation of 

Haldeman, p. 24, PI. XIV, fig. 4, and PI. XV, fig. 6 (1870). 
Melantho (Vivipara) nolani, rl'ryon. Continuation of Haldeman, 

p. 25, PI. XII, figs. 10-11 (1870). 
Oampeloma ponderos1tm, Say (Call). See BulL Washburn College 

Lab'y of Nat. Hist., VoL I, No.5, p. 154, Pl. III (1886). 
Shell imperforate, globosely ovate, very thick and heavy, smooth sur

faoo hardly broken by the wrinkles and delicate strim of growth, often 
also with delicate revolving strife; greenish horn-color, with irregularly 
disposed dark streaks, marking the edges of former peristomes, milky 
white under the 'epidermis; spire short, conic, convex; whorls 5-6, rap
idly enlarging, very convex aboye, the body who·rl very large, equaling 
one-half to two-thirds the entire length of the shell, imperforate 
aperture large, oval, somewhat oblique, bluish white within; peristome 
externally margined with dark or black epidermis, simple, very sig
moid, broadly rounded before, suddenly curving behind and meeting 
body whorl at right angles, forming a de..ep well-marked suture, colu
mellar portion much thickened and usnally nearly reflected over the 
partial umbilicus, with a heavy deposit of callus on pa.rietal wall, both 
above and below which it is, in old individuals, conti.nuous across the 
whorl. 
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The length of adults varies from 20 to 37 mm., and breadth of body 
whorl from 15 to 33 mm. 

In geographic distribution this species ranges throughout the region 
included between western New York, southward to northern Georgia 
and middle Alabama to 'l'cxas. Its greatest development seems to be 
attained in the Oumberland and Tennessee rivers, though very large 
representatives occur in the Ohio, Alabama, Ooosa, Black Warrior, 
Oostanaula and Etowah rivers. In and west of the Mississippi it is 
rare, and has not been taken in that stream north of Davenport, Iowa. 
It is replaced in the upper Mississippi by Campeloma ,~ubsolidum, 
which here attains a size almost rivaling that of Say's speqies. 

'Phis is the heaviest shell of its genlls in Indiana, but is an abundant 
one. So far as personal collections extend, the Wabash River and the 
Ohio alone have presented it. At numerous places in the Ohio it at· 
tains a very great size, but nowhere equaling the size which it reaches 
in the Oumherland and Tennessee river8. At a station between Law
renceburg and Aurora thousands of these shells were taken in one 
afternoon, and from them hundreds of the finest selected. In muddy 
bottoms, crawling on the bottom and half hidden after the fashion of 
the marine Lunaiia, these shells are always to be taken at this locality. 
In the northern part of the State are replaced by two of the fol
lowing forms, Campeloma integrum and Ca.mpeloma decisum. Cam
peloma ruf1lm also abounds in some streams. 

CAMPELOMA SUBSOLIDUM Anthony. Plate 11, figs. 1 to 7. 

Paludina s1tbsolida, Anthony. Proc. PhiL Acad. Nat. Sci., p. 71 
(1860). Also, Binney, "Land and Fresh-Water Shells of North Amer
ica," Pt. III, p. 50, fig. 104 (1865). 

Pal1~dina exilis, Anthony. Proc. PhiL Acad. Nat. Sci., p. 71 (1860). 
Paludina milesii, Lea. Proc. Phil. Acad. Nat. ScL, p. 156 (1863).' 
Vivipara exilis, Anthony. Tryon in Oontinuation of Haldeman, p. 

33, PL XIII, fig. 7 (1870). 
Vivipara (Melantho) subsolida, Anthony. Tryon in Oontinuation 

of Haldeman, p. 29, PI. XII, figs. 1-2 (1870). 
Campeloma subsolidum, Anthony. Oall, in BulL Washburn Oollege 

Lab'y Nat. Hist., Vol.. I, No.5, p_ 155, PI. IV (1885). 
Shell elongately ovate, imperforate, thick and heavy, sometimes 

malleate; epidermis light green, in old specimens horn-color or light 
brown; spire produced, conic, with six or seven somewhat flattened 
whorls, sutures distinct and deeply impressed; aperture broadly ovate, 
rounded before, angled posteriorly, white within; peristome continu
ous, with heavy callus over the parietal wall, ma.rgined 1vith black epi
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dermal tissue, much wrinkled around umbilical axis; body whorl 
equaling three-fourths entire length of shell, obtusely angulated at 
periphery and flattened above to near the suture. The lines of growth 
appear to be un'usually strong. 

Very large specimens of this fo'rm are occasionally found. The ex
treme length of the largest specimen employed in framing this diag
nosis was; Length, 49.30 mm.; diameter, 27.62 mm.; length of aper
ture, 25.40 mm.; breadth, 17.2,1 mm. The usual size of mature indi
viduals is perhaps two-thirds these dimensions. 

This shell is easily told from the preceding by its greater length and 
the flattened .upper half of the body whod; ponderosum has a very 
shod spire, and the whorls are more convex. I have taken it in the 
Ohio, Wabash, Kankakee, and Eel rivers. It is common in similar 
stations to the last named. 

CAMPELOMA DECISUM Say. Plate 10, figs. 1, 2, 3. 

Lymnl1!a decisa, Say. Nicholson's Eucyc. Am. ed.; first edition 
(1817); second edi.tion (1818), PI. II, fig. 6. 

Paludina decisa, Say. Nicholson's Encyc. Am ed.; Corrections to 
cd. 1 (1817); American Conchology, No.1, PI. X* (1830).-Binney's 
edition of the same, p. 49 and p. 159, PI. X, fig. 1, and PI. LXX, fig. 6. 
-Haldeman's "Monograph of Fresh-Water Univalve Shells," p. 4, PI. 
I, figs. 1-6, fig. 4 reversed. 

Paludina inc1'assata, Lea. Proceedings Am. Phil. Soc., Vol. II, p. 
243 (1842). 

Paludina decapitatat, Anthony. Proc. Phil. Acad. Nat. Sci., p. 71 
(1860). 

~Welantho decisa, Say. Binney in "Land and ];~resh-Water Shells of 
N. A.," Pt. III, pp. 41 et seq., figs. 79-83 (1865). 
" ~Welantho (Paludina) coarctata, ex auctores in partim, non Lea (=0. 

subsolidum, Anthony). 
Melantho melanostoma, Currier (MSS. ?). 
Oampeloma decisum, Say. Call, Bull. Washburn College Lab'y Nat.. 

Hist., VoL I, No.5, pp. 156-157 (1886). 
Shell ovately elongate, not heavy or thick, imperforate, with 

strongly marked lines of growth, which sometimes give a roughened . 
appearance to the otherwise smooth surfa:ce; epidermis usually dark 

-This figure is that of a typical Oampeloma p01ldero8um, and, evidently, is not the same 
shell or species described as demoa. By reference to Plate XXX of the" American Con
chology," wherepond&TOllUm is figured (fig 1). the relation of the specimens may be clearly 
seen. Say's original figure of d.eisa-our figure-could clearly not have been drawn from 
any variety ofpo1lderoBUm. 

t Mr. Binney (loe:cit., p. 65. fig. 129) supposes this to be a, ltitka8ia! 
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green with. c1e)XJsitiolJs of black pigment marking the locations Qf 
numerous fQrmer peristomes, in the yQung with numerO'us minute 
epidermal hairs; whQrls five and a half to' six, Qften truncated at apex, 
leaving frQm Qne and a half to' three and a half whQrls, very CDnvex, 
the last equaling mDre than tWD-thirds entire length Df shell; aper
ture brDadly oval, much rounded anteriorly, very Dblique, tWD-thirds 
the height Df last whDrl, bluish white within; peristome cDntinuous, 
less sigmDid than in mDst species of the genus, slightly thickened near 
axis, simple, acute, margins jDined by a slight callus Qn the parietal 
wall; sutures deeply and regularly impressed. Operculum as usual in 
the genus. 

Length Df mature specimens 15-40 mm., breadth Df bDdy whDrl 
10-21 mm. 

The species is the earliest described Qf the geuus, the types probably 
coming frDm SDme locality in the Middle Atlantic States. Contrary 
to' usual custDm, Say Qmitted to give this item in his Driginal descrip
tiDn. By CDmmDn cDnsent, hDwever, the name is applied to a fDrm 
which DCCurS abundantly east Df the Appalachians, thDugh occurring 
alsO' in the drainagoe area Df the great lakes in Michigan. 

This shell is fDund in the northern half Qf the State, being especi
ally CDmmDn in the St. Mary's and St. Joseph rivers, in the Maumee, 
the Kankakee, and in numerous small lakes. The lake shells are very 
much thinner than the river forms, are lighter in color and smoother 
Qn the- bQdy whQrl. The well rQunded character Df the aperture and 
the regularly CQnvex whQrls, jDined to the bluish-white cO'IQr of the in
teriDr, will help to' separate this shell frO'm its congeners. 

CAMPELOMA. RUFUlII Haldeman. Plate 11, figs. 8, 9. 
Palftdina rufa, Haldeman. On p_ 3 Df wrapper to' "MDnQgraph 

Fresh-Water Moll.," Pt. III, PI. III, fig. 1 (1844).-Binney in "Land 
and Fresh-Water Shells of N. A.," Pt. III, pp. 49-50, figs. 102-103 
(1865)-as a synDnym under 1Welantho decisa, Say. 

111elantho gibba, Currier, American J Dumal of CDncholQgy, V0'1. III, 
p. 	112, PI. VI, fig. 3 (1867). 

Vivipara (Melantho) rufa, Haldeman, 'rrYDn in CQntinuatiQn of 
Haldeman, p. 22, PI. XII, fig. 12 (defDrmed), (1870). 

Vivipara (''4felantho) gibba, Currier,. TryQn in CDntinuatiDn Df 
Haldeman, p. 27, PI. XII, figs. 3-7, (1870). 

Campeloma rufum, Haldeman. Call, Bull. Washburn CDllege Lab'y 
Qf Nat. IIist., V 0'1. I, pp. 158-159 (1886). 

Shell imperfQrate, elongately Qvate, thick, sDmewhat rQughened by 
growth lilles, 	Dften malleated Dn bQdy whorl near pDsteriDr angle Df 

28-&eoJ. 
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aperture, with distinct and well-marked revolving strire; ..epidermis 
dark olive shading to light green or even light horn-color on superior 
aspect of whods near the suhlre, locations of former peristomes dis
tinctly marked by dark brown or black sigmoid streaks, polished; shell 
reddish under the epidermis and with uniformly pinkish entire apex; 
whorls five and one-half to six and one-half, slopingly convex, most 
convex near the suture where they are also slightly angulated; aper

. ture slightly oblique, ovate, two-fifths length of entire shell, reddish 
within, except near peTistollle wheTe the aperture is bluish-white; 
peristome sigmoid, simple, acute, columellar portion thick and white, 
slightly reflected over the imperforate axis; parietal wall, in mature 
specimens, usually covered with a white callus which is thicker near 
the terminations of the peristome. 

Length, 25.1G-50.42 mm.; breadth, 13.7,1-25.12 mm. 
This most characteristic form occurs in numerous localities from 

sonthwestern Connecticut to Iowa, in the Cedar ,River where it is 
abundant, and sonthward to the Hiawassee River, in Tennessee (Mrs. 
Geo. Andrews). It is very ahundant locally, especially in the Erie 
canal, at Mohawk, New York, whence the writ.er collected the largest 
specimen indicated in the above measurements, and also in the canal 
at Columbus, Ohio (H. Moores). This last locality furnishes speci
mens nearly 01' quite as perfect as the New York locality. Dr. C. E. 
Beecher has cDmmunicated specimens from Waterbury, Conn., that are 
remarkable fDr small size and most beautiful pinkish and Justrous epi
dermis. They CDme from a region deficient in limestone, and respond 
accordingly, in size, to' this feature of environment. The average di
mensions Df sixteen mature specimens from this locality were for 
length 17.42 mm., for breadt1l 11.06 mm. 

Numerous specimens of C. decisum and the slighter forms of C. 
subsolidum have been received from collectors under the name of C. 
rufum. '1'he majority of them indeed presented, until well cleaned, 
a rufons appearance when the interior wa.s viewed by transmitted light, 

. but such tints were evidently caused by the ferruginDus deposits on the 
exterior of the shell. There is no need to mistake the true C. rufum 
if only care be taken to examine the substance of the shell beneath the 
epidermis, which is reduish, and the entire apex, which is invariably
from the embryonic to the senile form-pinkish. 

This shell is common in many IDcalities in Indiana, but is notao 
widely distributed as Bome other species; there are no specimens known 
::0 have be€ll found in the southern pDrtionS of the State. I have soon 
specimens from Indianapolis, Lafayette, Huntington, and Fort Wayne, 
in rivers, and about thirty specimens from Tippecanoe and Turkey 

http:13.7,1-25.12
http:25.1G-50.42
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lakes. The preceding remarks will serve to distinguish it from other 
forms of Campeloma. 

CAMPELOMA INTEGRUM DeKay. Plate 11, figs. ]0-12. 

Paludina heros, DeKay (olim), Natural JEst. of ~ew York, Pt. 1, 
Zoology, p. 86 (1843); Paludilla integra, Say, DeKay, ibid., p. 85, Pl. 
VII, figs. 132a, 132b. Binney in "Land and Fresh-Water Shells of N. 
A.," Pt. lII, pp. 47-50, figs. fiG (based upon Say's typical specimens), 
97-101. • 

Melantha integer, DeKay, L<ewis in Proc. l~hiL Acad. Nat. Sci., PI. 
XXII, figs. 1-4 (all aberrant forms). 

Campeloma integrum, DeKay, Oall, Bull. Washburn Call., Lab'y o·f 
Nat. Rist., Vol. I, No.5, pp. 160-161 (1886). 

Shell imperforate, elongate, somewhat produced, somewhat rough
ened by the very numerous and crowded growth lines, with indistinct 
revolving atrire; epidermis light horn-color or light green, transversely 
marked with the numerous darker lines which indicate former peri
stomes, polished; substance of the shell chalky white; whorls scven 
and eight and one-half in mature individu·als, the last large, some
what flattened on periphery, equaling two-thirds entire length of 
shell, slopingly convex and somewhat angled near the almost canalicu
late and deep sutures; aperture nearly or quite parallel with the 
columellar axis, broadly ovate, milk-white within; peristome sigmoid, 
retreating near the broadly ronnded anterior of the aperture, simple, 
sharp, slightly reflexed, however, over the imperfo'rate axis, continuous 
over the parietal waJI by chalk-white callus. 

IJength, 18-17.60 mm.; breadth, 18.24-24.06 111m. 
'l'here is little doubt that this is the true heros of DeKay and should, 

perhaps, bear that name. He, however, included the form which 
Haldeman aiterwa,rds properly separated under the name of rufum, for 
he states that his heros is sometimes reddish within. Say's Paludina 
'integra could certainly not have been this species, which does not oc
cur, as scen below, far west of the Appalachians, and he refers his 
type to the "waters of the Missouri." The length assigned the typical 
specimen has been justly, no doubt, assumed to be a typographical 
error. Binney's figure of integra, Say (p. 48, fig. 96, loco cit.), does 
resemble DeKay'S integra (-=heros) and it is quite possible that the 
locality indicated by Say is also erroneous. If this supposition be 
eorrect, then Say's name must stand after the species, and heros be 
written as its synonym. DeKay himself was apparently convinced of 
the identity of integra and heros, but wrongly if the typical integra 
of Say came from west of the Mississippi. The figure above noticed, 

http:18.24-24.06
http:18-17.60
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from the typical specimen preserved in the Philadelphia Academy's 
collections, might refer to a somewhat globose form of C. subsolidum 
which occurs abundantly in the Missouri River at many localities. 

C. integrum DeKl:!-y is found abundantly in oentral New York, 
from whence it ranges westward to Michigan and central Ohio. It 
appears to be numerous in the upper waters of the Ohio, but, so far as 
accurate records go, does not appear in that stream below the junction 
of the Monongahela and Alleghany rivers. In the canal at Columbus, 
Ohio, this form and C. rufum occur associated- (H. Moores), as they 
also do in variQus portions of central New York, with the additional 
association of C. decisum.- It is a very easy matter to separate these 
forms. This fact, considered in c:onnection with constantly identical 
environment, should be weighed well in deciding their claims to spe
cific value.. The nearest relatives of C. inte.qrum DeKay are, on the 
one hand, O. ponderosum Say, and C. obesum Lewis, on the ()ther, the 
three appearing to constitute a natural 8Ub-gr()UP, though not in the 
sense which would assign to them subgeneric value. 

This species is common in the northern portions of the State; it is 
not found allover Indiana, and really belongs to the eastern fauna. 
The elongated character of the aperture is its chief distinguishing 
feature, but the well shouldered whorls may also aid in its elimina
tion. '1'he whole group of Campeloma is very difficult, and long study 
is required to become perfectly familiar 'with them. I am of the 
opinion, after 25 years of study, during which time thousands of these 
shells have passed through my\hands, that all the five Indiana forms 
herein listed are good species, so far as species go. In the Call Col
lection, at the Museum of Comparative Zoology, Cambridge, there are 
several thousands of finely selected examples from all over the section 
of the United States in which they occur; these show many characters 
which smaller collections would not indicate. Any ()ne making a 
monographic study of these forms should consult that collection 
because of the wealth of this material in it. 

FAMILY STREPOMATID..tE. 

GENERAL REMARKS. 

This family is represented by five genera in the waters of Indiana, 
and all are common. The shells are all operculated, thick and gen
erally heavy. Many of them arc variously ornamented with colored 
revolving bands; others are adorned with small tubercles. Their 
habits are all very similar; they may be found clinging to rocks and 

http:STREPOMATID..tE
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stones in the more swiftly flowing portions of the rivers and creeks, 
or they are to be taken crawling on sloping and muddy banks in 
shallow water. The genera Aneulosa and Goniobasis especially are 
found clinging to rocks covered with confervoid growths; the genus 
Pleuroeera is a mud-loving form; while Lithasia abounds on rO<lks at 
the Falls of the Obio in swiftly flowing water. All are vegetarians. 
The animals progress slowly, and all have a long and retractile pro
boscis; this organ is, in all Indiana species, banded with orange or 
yellow or brownish transverse stripes; at its end is placed the mouth, 
which is usually marked by two lighter semicircular or lunate color 
bands at the margin. The animals of most species are dark slate color. 

The Ohio River contains the greatest number of species and indi
viduals; they occur by bushels on the Falls of the Ohio. As many as 
a half barrel of them were collected by me in 1893, and they have not 
yet all been worked over, though the species are comparatively few in 
number. During low water on the Falls these animals congregate in 
the pools and cracks of the rocks in which a little water remains and 
may be taken by dippers a quart or more at a time. Abundant as 
they are here, the Coosa River, Alabama, presents still greater num
bers. The whole group is very extensive and is in a sad state of 
confusion; the synonymy is something enormous. Of all American 
.shells these are the most variable, responding at once to temperature, 
food and other changes in environment. 

ARTIFICIAL KEY TO THE STREPOMATID.£. 

A. 	 Shell conic, attenuated, thick, aperture produced into a more or les8 marked 
canal. Pleuroeeru. 

B. Shell thick, heavy, tuberculate. 	 Angitrema. 
C. 	 Shell body whorl large, angular, aperture small, with o-r without color 

bands, Bometiml's with large tuberosities on upper edge of body whorl. 
Lithusia. 

D. Shell slender, whorls rounded, aperture rounded in front, banded. 
Gonioba8is. 

E. 	 Shell oval, thick and heavy, columella thickened, aperture rounued angu
late. . AnculQ8u. 

GENU~ PLEUROCERA, 

PJ.EUaOC.ERA UNDULATUM Say. Plate 12, fig. 24. 

Shell large, elevated, conic, brownish, with a broad, equally im
pressed band; inferior boundary of the band elevated and deeply 
crenate; superior boundary elevated and sometimes nodulous; valu
tiona at least eight, not convex; suture not impressed, hardly obvious, 
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undulated by revolving on th~ inferior crenate boundary of the im
pressed band; labrum near the base, much protruded; sinus very 
obtuse. * * * Length one inch and four-tenths. (Say.) 

On the Falls of the Ohio this species is very uncommon, but near 
Charleston Landing it is abundant. The sub-canaliculate charadeI' of 
the body-whorl, the coarse striations, due to the hnes of growth, and 
the irregularly arranged nodules on the lower border of the body-whorl 
are the main distinguishing characters. The a.perture is rhomboid 
and the interior is white, with an occasional brownish band near the 
lower border. The sutures are quite irregular. Perfect examples have 
nine to eleven whorls. 

PLEUROOERA MONILIFERUM Lea. Plate 12, fig. 25. 

Shell tuberculate, thick, pyramidal, yellowish or .greenishl banded 
or without bands; spire high, pyramidal; sutures irregularly im
pressed; whorls about ten, flattened, striate below, sometimes ob
scurely sulcate, tuberculate on the periphery; aperture rather large, 
rhomboidal, within either white or salmon and generally double 
banded; outer lip aC1lte, very sinuous; columella thickened below and 
very much twisted. (Lea.) 

This shell is found in association with the preceding and is more 
common than it. It is also abundant in th~ Wabash near New Har
mony, and near Terre Haute. I am not sure but that large series will 
compel the two forms to be united under Say's older name. The 
rounded tubercles are seen only on the body-whorl and are not near 
the suture but at the middle of the whorl, which fact will enable sepa
aration from the preceding. The nodulous character is by no' means 
constant and is very marked in somc while it is indistinct in othe·r 
specimens. Most of the specimens seen are honey-yellow in color 
and nearly all are band~a; some are unicolored. The columella is 
quite twisted and haa a I'ow carina near its base. In some specimens 
the columella is purple, but rarely so. 

PLEUROCERA. CANALICULATUM Say. Plate 12, figs. 1!1, 21, 23, 26, 27. 

Shell tapering, horn-color; volutions about seven, slightly wrinkled; 
spire towards the apex very much eroded, whitish; body with a large 
ohtuse groove, which is obsolete upon the whorls of the spire in conse
quence of the revolution of the suture on its inferior margin; this 
arrangement permits the superior margin of the groove only to be 
seen' on the spire, in the form of an obtuse carina on. each of the 
volutionsj aperture bluish white within, with one or two obsolete 
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sanguineous lines; labrum slightly undulated by the groove and with 
a distinct sinus at the base O'f the cO'lumella. (Say.) 

This shell was described from the :b'alls Qf the Ohio, where it is ex
ceedingly abundant. It is a most variable species and has a wide 
range O'f cQIQrings, number of volutions, size and height o·f spire, 
form of aperture, and development of the chJl,nnel on the bQdy-whorl. 
I have cQllected thousands of this shell on the Falls and have mar
velled at their great range of variatiQn. Many specimens are entirely 
purple, some are entirely salmon-colored, others have a single revolv
ing band, some have three, mO'st have twO'; the aperture is also 
variable; many have well rounded whorls withQut a sign of channel, 
hundreds are unicolO'red, hO'ney-yellow being the pre,vailing colQr. 
The spire in some forms is conic, in others ovate, and in others still 
very acute and narrow; the yO'ung are mainly sharply carinate, but 
this feature is lost with age. Near CharlestO'n, O'n the Ohio, this shell 
attains a very great size and is dark brown in cO'lor. In ",hort, I know 
no shell which could be such a mine for the species monger as this 
one. It is a most fortunate circumstance that none of that ilk lives at 
the Falls! 

PLEUROCERA SUBULARE Lea. 

Shell rather small, thin, elevated and acutely turreted, horn-color; 
. 	apex acute; whorls about 12, fiat, carinate on the middle of the body

whorl; base angulated; aperture white and Qne-fourth the length of 
the shell. (Lea.) 

"rhis shell has been taken in the Maumee at Fort Wayne, the 
Wabash at Huntington, the Eel River near North Manchester, the 
Kankakee, and the Wabash at Terre Haute. It is exceedingly abun
dant in Lake Tippecanoe. It can not well be confounded with any 
other strepomatid, from the fact that the spiral whQrls are sharply 
carinate; the region of the body-whO'rl below the angulate periphery is 
yellowish and much lighter than the rest of the shell. There are a 
number of fine revolving lines Qn most specimens Qn this portion of the 
shell. In the Wabash at Lafayette, on the muddy banks of the river 
within the city -limits, this shell occurs in thousands. The color 
bands are not always present; and there are often taken specimens 
which are entirely purple. '1'he epidermis is usually highly polished 
in perfect individuals. 

PLEUROCERA ELEVATUM Say. Plate 12, fig. 20. 

Shcll gradually attenuating to the apex, slightly and irregularly 
wrinkled, olivaceous; suture not deeply impreS&ed; volutions nine or 
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ten, with several mor€ or less elevated revolving lines, of which one 
being more conspicuous gives the shell a carinated appearance; aper
ture oblique, equaling the length of the second, third and fourth 
volutions conjuncily. Length, one inch; breadth, two-fllths. (Say.) 

This is another very imperfectly deseribed strepomatid; it is impos
sible to tell what fact Mr. Say had in mind in stating that the apertru:e 
"equaled in length the second, third and fourth volutions conjunctly," 
which is most certainly not true, either of this or any other strepo
rna-tid. The shell is regularly conical, very slender, and the suture 
has just below it· a small cord-like elevation which constitutes the 
carina of the body-whorl. The color varies almost as much as the 
last described form. Specimens have been seen from the Ohio at the 
Falls and from Lawrenceburg. I do not know it from other streams. 

GENUS ANGlTREMA. 

ANGITREMA ARMIGERA Say. Plate 12, fig. 17. 

Shell tapering, brownish horn-color; volutions about six, slightly 
wrinkled; spire near the apex eroded, whitish; body-w.borl with a re
volving series of about :five or six distant, prominent tubercles, which 
become obsolete on the spire, and are concealed by the revo,lution of 
the succeeding whorls, in consequence of which arrangement there is 
the appearance of a second, smaller and mOre obtuse sub sutural series 
of tubercles on the body-whorl; two or three obsolete revolving red
dish-brown lines; aperture bluish-white within; a distinct sinus at the 
base of the columella. * * * Length about one inch. (Say.) 

It is impossible to get this shell confused with any other found in 
Indiana waters. The spinous character of the whorls will alone sepa
rate it. Thus far it is known only from the Wabash and the lower 
Ohio rivers. It does not occur as far up as the Falls and has never 
been found above them. 

ANGITREMA VERRUOOSA Rafineaque. Plate 12, fig. 18 

"h'1lipsoidal, top very obtuse, base of opening obtuse, inside lip 
thickly plaited; four spires, the last two flattened, the other laJ.'ge, 
with several rows of warts; back of the opening wrinkled; colm oliva
coous-brown, opening whitish. 

"Habitat, the lower parts of the Ohio. 
"Length about two-thirds of an inch, not quite doubl-e the breadth." 

(Ra.:finesque.) 
Such is the original description given by Rafinesque of this interest

ing shell. Mr. Say also described it, from the Wabash, under the 
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name of Melania nupera; since his description is more complete, I 
reproduce it here: 

"Melania nupera. Shell oblong suboval; volutions five, slightly 
rounded; body-whorl with about three revolving series of subequal, 
equidistant granules or tubercles, not higher than wide, occupying 
the superior portion of the surface; second volution with but two 
series; remaining volutions with slightly elevated, longitudinal lines· 
instead of tubercles, often obsolete; spire decorticated towards the tip; 
suture not deeply impressed; aperture longer or as long as the spire; 
sinus of the superior angle profound; labium concave, with a callus 
near the superior angle; columella with a slight, obtuse, hardly promi
nent angle above the incipient sinus, which is obvious; labrum not 
abbreviated above, nor much produced near the base." (Say.) 

This shell is so plainly characterized by the small tubercles, ar
ranged in definite rows on the body-whorl and spire, that it will need 
no additional remark to aid in identification. Like the preceding, it 
does not occur in the Ohio above its lowermost portions, not being 
found at the Falls nor above. It is abundant in the lower Wabash. 
It does not occur as far up as Terre Haute in my experience. 

GENUS LITHASIA. 

LITHASIA OBOVATA Say. Plate 12, fig. 16. 

Shell subovate, dark brown or blackish, volutions nearly five; spire 
remarkably rounded, short; body-whorl with a very obtuse, slightly 
indented band or undulation, a little above the middle; aperture more 
than twice the length of the spire, narrow; labium polished, with a 
callus above; labrum not projecting near the base, subrectilinear from 
the shoulder to the basal curve, very convex at the shoulder; base 
rounded and without indentation. 

Animal, foot rounded, rather longer than wide, equally rounded 
before and behind; above yellowish white, lineated with black lines. 
'" '" '" Length three-fourths; breadth nearly half an inch. (Say.) 

This species is exceedingly abundant on the Falls of the Ohio and 
as far up the river as Lawrenceburg; it occurs near Marietta, Ohio, 

but is of stunted growth and evidently beyond its optimum habitat. 

The specimens from southeastern Indiana are not as fine, as large, nor 

as numerous as those from the Falls. The original types came from 


. the Kentucky River, Kentucky, in which State, in many streams, it 

is a most a.bundant shell. The color is rarely ever dark brown or 

blackish, a.s described by Say, except in old specimens which a.re dis

colored with sesquioxide of iron, a feature very common among fresh~ 
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water mollusks. At the Falls, where I have collected four or five 
gallons of them, most are honey-yellow, and many greenish yellow, 
bright and clean. Fully one-half of a day's collecting with scoop-net, 
which would result in a couple of bushels of shells, would prove to be 
this species. I have taken many hundreds which are purple through
out, and these may have been the color variety which Say had before 
him; frequently the lower portion of the aperture is purplish in oolor, 
but generally the columella is white. From all other forms this may 
be distinguished by the nodulous character of the body-whorl in old 
specimens, the very short spire, and the two calcareous thickenings, 
one each at the upper and lower portions of the aperture, one on the 
body-whorl, one on the columella; this character is a oonchologic 
constant. 

GENUS GONIOBASIS. 

GONIOBA.SIS CUBICOIDE8 Anthony. Plate 12, fig. 9 . 

. Shell ovate, smooth, thick; whorls six to seven, flat, the upper ones 
rapidly enlarging to the body-whorl, which is broad and acutelyangu
lated; sutures distinct, rendered more so by a sharp carination on the 
lower part of each w.horl; aperture broadly ovate, within whitish; 
columella deeply indented; sinus small. (Anthony.) 

I have found this shell to be abundant in a small creek near Cory
don, and in the Wabash River at Huntington. It was described from 
the Wabash by Anthony, but, as was the case with the older natural
ists, they kept exact localities secret, from selfish motives. I feel quite 
sure, however, that the types came from the upper Wabash, since I 
have never been able to find the species below Laiayette, where it is not 
numerous. The larg-e and angulated body-whorl will help to separate 
this abundant shell. It occurs west of the Mississippi, in Iowa, and is 
one of the most common and characteristic shells of the smaller 
streams of the Ozarks in Missouri. Large and fine suites from those 
localities are in the Oall Collection, at Cambridge. The shell has 
some features which resemble those presented by the common Gonio
basis livescens Menke, but is, I think, entirely distinct. 

GONIOBASI8 DEPYGIS Say. Plate 12, 6gs. 3, 6, 8. 

Shell oblong, collic-ovate. not remarkably thiokened; spire as long 
as the aperture, or rather longer, often much eroded, with a broad, 
revolving, rufous line near the suture, occupying a considerable por
tion of the surface; whorls about five, hardly rounded; suture mod· 
erately impressed; body-whorl yellowish, with two rufous, revolving 
lines equidistant from the suture, base and each other, the superior 
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one broader, and its locality a little flatter than the general curvature; 
aperture ovate, acute above, moderately dilated; labium with cal(:arfJ
ous deposit, particularly above; labrum not projecting near the base, 
nor arquated near its junction with the second volution; base regu
.iarly rounded. (Say.) 

This shell was described from the Fall!" of the Ohio, where it is 
exceedingly abundant, possibly more so than Lithasia obovata. men
tioned above. In the little crevices in the flat rocks, at low water, 
which alone contain running water, this shell congregates by thou
sands and may be collected by the handfuls. In that way I secured in 
1893 ()ver a peck of small strepomatids, the mass of the material 
being this little species. }fany specimens occur without bands, some 
have a single one, others are entirely rufous; the columella is com
monly white, often purple, reddish or salmon. But the general char
acters are constant. I have never found it elsewhere than on the 
Falls. 

GONIOBASIS IN1ERBITA Haldeman. Plate 12, fig. 1. 

Shell conic, plicated, with four convex whorls; aperture elliptical; 
colorolivaceous. 

Habitat, Swan Creek, Indiana; Mrs. Say. (Haldeman.) 
I know nothing more of this species; the shell is a plicate one and it 

is very doubtful if it came from Indiana. In any event, the very im
perfect description will fit equally well many other forms, most of 
which come from Tennessee. This shell has the facies of a more 
southern form. I introduce it on Haldeman's authority, though I do 
not believe it belongs t() the Indiana fauna. 

GONIOBA.SIS LIVESOENS Menke. Plate 12, fig. 11. 

Shell ovately oblong, smooth, bluish flesh-color; spire conically 
acute; lip horn-color, produced in front, border purple; columella 
thinly callous, purplish. 

Longitude, .7 in.; latitude, 3t lines. (Menke.) 
This shell was described by Menke from Lake Eri€. It is common 

enough in the original locality and in the Niagara River; the Mohawk 
River, New York, abounds with specimens, this shell being the most 
abundant strepomatid in the eastern States. In Indiana I found it 
exeeedingly abundant in the St. }fary's and Maumee, at lj'ort Wayne, 
on rocks in the river bed. It is an unattractive species, without much 
coloration, except the purplish tinge on the columella. The epidermis 
is a thick, heavy one, dark green or fuscous, without col()r bands. 
The young are carinate on the body-whorl, the aperture well rounded 
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below and angular above. The shell is dark blue within the aperture. 
All specimens from this State are a little longer than the eastern ones, 
but the carinate spire is characteristic of them all. 

GONIOBA8IS INFANTULA. Lea. Plate 12, fig. 2. 

Shell smooth, fusiform, dark horn-color, much banded; spire short; 
sutures slightly impressed; whorls five, flattened above; aperture rather 
large, ovate, banded within; outer lip acute, slightly sinuous; colu
mella purple, thickened and twisted. (Lea.) 

This little shell occurs on the Falls of the Ohio at a point in 
Shippingport, but no,t elsewhere, so far as I know. I formerly ex
pressed the opinion that this shell was a form of Goniobasis depygis 
Say,* but I am inclined now, after more complete study af many 
examples, to think it distinct. There are short and stumpy fo:rms of 
depygis which greatly resemble this shell, but the whorls are far 
more convex than in any depygis which I have seen. The shape of the 
aperture is different. The single locality where it occurs is a fall from 
the old canal into the.river bed at the Louisville suburb called Ship
pingport. It is an abundant shell. 

GONIOBASIS PULCHELLA Anthony. Plate 12, fig. 5. 

Shell small, thin, elongately conical, brownish horn, banded with 
brown; spire conical; whorls seven to eight, convex; aperture large, 
equaling one-third of the shell, elongately ovate. (Anthony.) 

This poorly described shell is abundant in the Blue River and in a 
small creek at Oorydon; I l1ave also found it in a stream near North 
Vernon. The long spire, double and broad brownish bands and its 
habit of dwelling only in the smaller streams will help to separate it. 
Specimens could not be secnred fol" redescription. 

GONIOB!8IS INTEBLINEATA Anthony. Plate 12, fig. 6. 

Shell thin, elongate, slender, of a grayish horn-color, alternating 
with narrow, brown, hair-like lines, longitudinally and closely ar
ranged; whorls seven to eight, sub convex, smooth; sntures distinct; 
aperture small, elliptical, ashen gray within; columella regularly 
rounded, much curved at base, and with a faint indentation or notch 
where the outer lip meets it. (Anthony.) 

Of this shell I have no personal knowledge, never having been able 
to secure the species. It was described from Ohristy Oreek, Indiana, 
and I have introduced it for that reason. It may be but another name 
for some well-known shelL 

~ Prooeedings Indiana Academy of Science.~1893. pAge 151. 
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GONIOBASIS 8EMICARINATA Say. Plate 12, fig. 10. 

Shell small, conic, turreted; spire acute at the apex, the four apical 
volutions carinate below; volutions about eight, somewhat convex; 
suture m(')derately impressed; surface, especially of the body-whorl, 
slightly wrinkled; labrum a little prominent near the base; within 
slightly tinged with reddish brown. (Say.) 

Described from an unknown stream in Kentucky. It is a common 
shell in many streams of southern Indiana, having a close resemblance 
to Goniobasis pulchella. It is exceedingly variable, and has been many 
times described. From Richmond comes a form which Dr. Lea called 
Melania kirtlandiana, but it is certainly this shell. I found it in a 
small stream near Oharleston, and in a creek neal' North Vernon. 
It probably occurs abundantly in other localities. 

A number of other names have been given to Indiana shells of the 
goniobasic section, but they are all synonyms. To aid in properly 
placing them, the following list of synonyms is prepared: 

Goniobasis spartanburgensis Lea = depygis. 
Melania occulta Anthony = depygis. 
Melania cuspidata Anthony = livescens. 
Goniobasis louisvillensis I,ea=depygis. Plate 12, fig. 6. 
Goniobasis bicolorata Anthony = livescens. Tryon is in error in 

placing this under semicarinata. 
Goniobasis informis Lea=depygis. Plate 12, fig. 4. . 
Meseschiza grosvenorii Lea. Abandoned genus; the single species 

eame from the Wabash River, Indiana, and are all diseased specimens, 
according to Tryon; the genus appears, therefore, to have based upon 
pathologic Goniobases! 

GENUS ANCULOSA .. 

ANCULOSA OOSTATA Anthony. Plate 12, fig. 14. 

Shell subglobose, with a depressed, convex spire; body-whorl ventri
cose, with about :five oostal revolving around it; color olivaceous; 
aperture obovate; base regularly rounded; purplish within. (Anthony.) 

This little shell, 01' one which I take to be this species, occurs on 
gravelly bars at Lawrenceburg, in the southea.stern portion of the 
State, in the Ohio. The typical locality is Cincinnati, 20 miles away, 
and there is little doubt that the identification is correct. The carinate 
character of the shell allies it to Ancul{)sa carinata Bruguiere, a form 
which is very abundant in the headwaters of the Ohio River. It is 
possible that close comparison of geographic series will make this a 
synonym of carinata. 
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ANCULOSA TRILINEATA Say. Plate 12, fig. 12. 

Shell subglobose oval, yellowish, more or less tinged with brown; 
volutions about four, rounded, somewhat wrinkled; spire short, rather 
more than haH the length of the aperture; suture not very deeply 
impressed; body-whorl with three hrownish-black revolving lines, of 
which the two inferior ones are nearest together, the middle one 
widest, and the superior one placed nearest the suture and revolving 
on the spire; the middle one is concealed on the spire by the suture; 
aperture much dilated, ovate, acute above; labium a little flathmed; 
labrum widely and regularly rounded, without any protrusion near the 
base; base slightly angulated, without any sinus or undulations; um
bilicus none. (Say.) 

This beautiful little shell was described from the Falls of the Ohio, 
. where it is abundant. The globose character 9f the shell, the regu
larly rounded whorls, the circular and regular aperture, together with 
the broad and white or rose or purple coJumella, spreading over the 
body wall at the junction with it, will separate it. Many examples, 
probably one-half, do not possess the color bands. To them Lea gave 
the name of Anculosa viridis, but it must pass into synonymy. Beside,s 
the Falls, I have taken this little shell at Lawrenceburg, in the Ohio, 
clinging to pebbles on gravel bars. 

ANCULOSA PRlEROSA Say. Plate 12, fig. 15 

Shell subglobular, oval, horn-color; volutions three or four, wrinkled 
across; spire very short, much eroded in the old shell, so much so as 
to be sometimes not prominent above the body-whorl; body-whorl 
large, ventricose, with a very obtuse, slightly impressed, revolving 
band; aperture suboval, above acute and effu.se; within on the side of 
the exterior lip about four revolving, purplish lines, sometimes dotted, 
sometimes obsolete or wanting; labium thickened, particularly at the 
superior termination near the angle, and tinged with purplish; base 
of the columella somewhat elongated and incurved, meeting the ex
terior lip at an angle. (Say.) 

This large anculosid is very common on the Fall.s, at Louisville, 
and may be taken in great numbers at very low water, clinging to the 
flat rocks in swiftly running water. Very large examples were col
lected abundantly in 1893-94. The species has a wide range into 
northern Alabama, under a multitude of names given by Lea and 
others. At Lawrenceburg and at Cincinnati, Ohio, the form also 
occurs, but in small numbers and of small size; its metropolis is the 
Falls. All sorts of variations occur and typical forms are very rare; 
indeed, the species should have been described as a Gomposite one, 
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that is, a large number of examples should be passed in review and 
their general characters stated. Honey yellow forms, without bands, 
are common, but these have purple columellas; it is rare indeed to 
find any examples without color in this part of the shell. The aperture 
is continuous in all large specimens, because of the great callus which 
grows from the two angles over the parietal wall. The lower angle 
is often twisted and produced, as seen in no other forms except its 
near ally and possible synonym, Anculosa subglobosa, from the Holston 
and Tennessee rivers. The broad color bands which are present in 
most specimens are often interrupted or broken, giving a spotted ap
pearance to the shell which adds to its beauty. ,The shell grows to be 
very thick and heavy. 

FAMILY CORBIUULAD-LE. 

GENE&AI{NOTES ON THE CORBICULAD..E. 

The little mollusks which constitute this group are to be found in 
all small streams, ponds, rivers, and lakes in Indiana. They are often 
seen crawling along in shallow water on bars and the margins of 
large streams like the Wabash and the Ohio. 'l'he smaller forms, 
which belong to the genus Pisidiurn, are to be taken in fine-meshed 
dredges on nearly all muddy banks and in the deeper waters of the 
lak,es in the northern parts of the State. In the Ohio and the Wabash 
the larger forms abound; sandy shores and muddy banks usually yield 
many examples of them. In some localities they are, fmm their small 
size, thought to be the young-"seed shells," the boys call them-of 
the larger mussels, but only a casual study will serve to separate them. 
In the Ohio many hundreds of examples may be taken by dredging 
and sifting the mud which collects behind submerged logs at low 
water mark, and in these stations Pisidium may almost always be 
expected. In the deeper portions of the small lakes, like Turkey IJake, 
they may be taken from the dred:ge in numbeTs, but can there be 
found in no other way. They have not had the attention which their 
importance deserves, and the State offers excellent opportunities for 
their study. The young are found in the older shells, in the spring 
and again in the fall, and have recently been described, in the "Nau
tilus," an amateur conchological journal, under a number of names. 
Very little information beyond facts of geographic distribution has 
been added since Prime monographed them in 1865. 

To aid in identifying these close species, the, following artificial key 
has been prepared. All the genuine species now known from the State 
are included in it: 
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OORBIOULAD.£. 

ARTIFICIAL KEY TO GENERA AND SPECIES OF CORBICULADM. 

X. Shell large, beak central or nearly so. 	 Sphrerium. 
Y. 	 Shell small, beaks terminal. Pisidium. 

Species of 8phrerium. 

A. Beaks rounded, uever tubercular. 
a. Large, beaks full, prominent. 	 8ulcatum. 
b. Beaks not prominent, hinge margin much curved. solidulum. 
c. Beaks full, subprominent, hinge margin nearly straight. 

striatinum. 
d. Beaks full, separated, hinge curved. atam·ineum•. 
e. 	 Beaks depressed, hinge margin nearly straight, margin of 

valves straw-colored. rhomboideum. 
B. Beaks tubercular, never smooth. 

£. 	 Shell thin, anterior margin ralsed, hinge margin nearly 
straight. partumeium. 

g. Shell oblong, thin, white, heaks {ulland prominent. 
Iran8verwum. 

Species oj PisuHum. 

a. Shell large, oblique, hinge margin curved. virginicum. 
b. Shell moderately convex, hinge margin straight. abditum. 
c. Shell very ventricose, hinge margin curved. rotundatum. 

GENUS SPBMRIUM. 

SPBJF.RlUM BULCATUM Lamarck. Plate 9, fig. 8. 

Shell transversely oval, nearly equilateral, light in texture for its 
size; posterior margin !$omewhat mOTe pointed; anterior rounded, base 
slightly curved; valves convex; beaks full, raised above the outline of 
the shell; posterior portion a little longer; sulcations coarse, regular; 
epidermis dark chestnut bmwn; interior light blue; hinge margin 
narrow, nearly a straight line; cardinal teeth small, indistinct, situ
ated somewhat towards the anterior side, double in both valves, and 
so placed as to assume the shape of the letter V lateral teeth 

• on a line with the primary teeth, large, strong and prominent. 
The young is more equilateral than the adult; more compressed; 

it presents the shape of a quadrilateral; it is of a light lemon color, 
the striations are as heavy as those of the mature shell. (Primo.) 

This species has been found only in the northern portions of Indi
ana, so far as my personal knowledge extends. It occurs in the St. 
Joseph River, and in the Maumee, at Fort Wayne. It is found on 
muddy and sandy bottoms, crawling near the margins, and may also 
be dredged from deeper water. I have very large and fine specimens 
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from Graysville, Herkimer County, New YOTk, which greatly exceed 
any others I have seen in size. It is more common in the eastern 
United States. The broad color bands which mark certain lines of 
growth will help to separate this species from all others. 

8PHlERIUM SOLIDULUM Prime. PJa,te 9, fig. 5. 

Shell transversely inequilateral, elongated, slightly convex; beaks 
full, not very prominent; anterior margin rounded; posterior drawn 
out to an angle; base slightly curved; epidermis variable, dark 6hest
nut or brownish yellow, with sometimes a yellow zone on the ~sal 
margin; sulcations coarse, irregular; interior dark blue; hinge~margin 
considerably curved; cardinal teeth double, in the shape of the letter 
V reversed; lateral teeth large; the anterior placed at an angle with 
the margin; the posterior more on a continuation of the curve. 
(Prime.) . 

This species is very abundant in the Ohio River, from Lawrence
burg to Evansville, at various points at which I have collected between 
those limits. Its nearest congener is the next species, from which it 
is easily separated by the less prominent beaks and by being less 
pointed posteriorly. It is also a much smoother shelL In the western. 
States, that is, west of the Mississippi River, it is replaced by the fol
lowing species. This fo,rm is abundant in the old canal at Brookville, 
and in Turkey Lake. 

SPHlERIUM STRIATINUM Lamarck. Plate 9, fig. 6. 

Shell slight, transversely elongated, somewhat compressed, inE:qui
lateral; anterior margin rounded, posterior distended, inferior 

rounded; beaks full, not much raised; sulcations irregular, at times 

so slight as to hardly be se~ with: the naked eye, thus giving the 

shell a lustrous appearance; color varying from a slight greenish

yellow to a darker shade; valves slight; interior blue; hinge-margin 


. slightly curved; cardinal teeth double, very small, of the same size; 

lateral teeth larger, not very prominent. (Prime.) 

I have collected this shell in numbers in the Ohio River, at Louis
ville and Lawrenceburg, the Wabash, at Lafayette, and in the Mau
mee, at Fort Wayne. It also occurred in two lots of shells sent from 
some lakes in the northern portion of the State. It is a larger shell 
than the preceding, and has a different hinge-margin; the lines of 
growth are also less marked and the color-ation is more uniform. The 
blue color of the nacre is common to most of the OorbiculadlE, and 
can not be used aa a specific mark. Sinoo this shell is found in all 
streams, both large and small, and in a great variety of stations, it is 

29-Geol. 
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not surprising that it varies greatly in many of the above characters. 
It is sometimes quite flat, almost as much so as Spk(J!rium fabale of 
the southern States; the young are heavily striated, and are found in 
the parent shell in early spring. Usually only a single specimen is 
borne in the parent shell. 

SPHA':RIUM 8TAMINEUM Conrad. Plate 9, fig. 9. 

Shell oval, somewhat full, inequilateral; anterior generally abrupt; 
posterior slightly distended; beaks very full and prominent, widely 
separate at the apex, often eroded; epidermis dark brownish-yellow; 
striae heavy; valves strong; interior blue; hinge-margin curved; car
dinal teeth double, nearly obsolete; lateral teeth distinct, strong. 
(Prime.) 

This species is confined to ponds and sluggishly flowing brooks, 
with muddy bottoms. I have seen specimens only from the ponds 
along the Wabash, near Terre Haute. Thc dark color of the epidermis 
will serve as a character by which to separate it from other Indiana 
forms; though the separated beaks will furnish an additional char
acter. The species is l'8J.'e. 

SPlL'ERlUM RHOMBOLDEUM Say. PJate 9, fig. 4. 

Shell subglobular, rhombic-orbicular, equilateral; anterior margin 
truncated; posterior slightly angular; basal nearly straighl; beaks full, 
but not prominent; valves slight, convex towards the beaks, gradually 
decreasing in fullneSB towards the margins; interior blue; sulcations 
very delicate; epidermis olive-green, with often a straw-colored zone 
on the margins; young shell more compreSB€d than the adult; hinge
margin nearly straight; cardinal teeth rudimentary; lateral teeth dis
tinct, somewhat acute, not elongated .. (Prime.) 

This shell is the most beautiful of its genus in the State. It is 
found in ponds with gravelly bottoms and in the lake regions of the 
northern part of the State. The dark olive green epidermis and the 
yellowish zones near the basal margins always enable this species to be 
easily distinguished. I have seen examples from the St. Joseph River, 
nea.r South Bend, and fr9m Turkey Lake. The growth lines of the 
epidermis are often very slight, and the shell has a polished appear
ance. 

i:jPHA':B.lUM PARTUMEIUM Say. 

Shell rounded-oval, thin, fragile, pellucid, somewhat inflated, nearly 
equilateral; ant.erior margin very slightly distended, rounded; pos
terior slightly a.brupt; basal rounded; beaks central, calyculate, ap
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proximate at apex; strire so delicate as hardly to be visible; epidermis 
glossy, of a light greenish horn-color, with at times a zone of different 
shade on the basal margin; valvee delicate, moderately convex, inte
rior light blue; hinge-margin nea.rly straight, passing by a regular 
curve into the anterior margin, but curving suddenly behind so as 
to form an obtuse angle, causing the posterior side to appear broader, 
thus giving the shell a somewhat rhombiform appearance; cardinal 
tooth strong, assuming the shape of the letter V reversed; lateral-teeth 
very much elongated. (Prime.) 

This is a Vf~ry beautiful little shell and is widely distributed over the 
State, in almost all sorts of stations, but it loves muddy bottoms or 
slow streams best. It is very thin, quite uniformly colored, and may 
always be separated from other Indiana rorms by the raised dorsal 
margin of the posterior end, which is also sharper than the dorsal 
margin anterior to the beaks. The animal is also characteristic in 
coloration, the siphons being always pinkish, while the rest of the 
soft parts are whitish. Specimens have been seen from Corydon, 
Wabash, Maumee River and North Vernon. 

SPlLER,UM TRA.NSVERSUM Say. Plate 9, fig. 3. 

Shell transversely oblong, elongated, subinequilateral, translucent; 
anterior side narrow; anterior margin rounded, posterior margin sub
truncate, basal very much curvea; beaks placed somewhat on the an

/ terior side, large, calyculate, very much raised above the outline or 
the shell; strire very delicate; epidermis yellow, of a darker 
shade at times in the region of the beaks; valves slight, interior bluish; 
hinge-margin very nearly straight, narrow; cardinal teeth compressed, 
in the shape of the letter V reversed, and very much expand€d; lateral 
teeth slightly elongated. (Prime.) 

This species is very abundant in the Ohio and the Wabash rivers, 
on mud and gravel bars and near the river's edge. It may also be 
taken in deep water with the dredge. It is the slightest of our rorms, 
and is so translucent that th!} colors or the various parts of the inter
nal anatomy may orten be made out through the shell. It is remark
able ror the length or the siphons, which orten extend some distance 
beyond the anterior margin. At Charleston, Louisville, and Lawrence
burg this shell is very common. I have collected it rrom numerous 
localities in the eastern United States, and find the shell more com
monly white than any other color. Its translucency, length, high 
beaks, and pink-rooted animal will distinguish it rrom other Indianfl 
rorms. 
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. GENUS PISIDIUM. 

P18IDIU.M VIRGINlCU.M Bourguignat. Plate 9, fig. 2. 

Shell large, thick, oblique, very inequilateral; anterior side longer, 
narrower, rounded; posterior broader, subtruncate at end, basal mar
gin rounded; beaks situated posterioriy, large, prominent; valves solid, 
modera.tely oonvex, interior light blue; strire coarse and irregular; 
epidermis greenish brown or chestnut color, with zones; hinge-margin 
very much curved; hinge broad, two strong cardinal teeth, disposed 
in the shape of the letter V reversed; lateral teeth strong, short. 
(Prime.) 

This spedes has been noticed by me in only one locality, the Mau
mee River, at Fort Wayne. It may be found in other localities in the 
State. It is the largest of the genus, and is coarser in general char
acter. It occurs in nmning waters, in the same stations as Bphwrium, 
namely, muddy bottoms and on gravelly bars. It is a rather variable 

. shell, and may be distinguished by the general dark color of the 
epidermis. The beaks are not very prominent, but, like all of the 
genus, point towards the anterior of the shell. 

PL8IDLUM ABDITU.M Haldeman. Plate 9, fig. 7. 
Shell rounded-oval, elongated, very inequilateral, moderately con

vex, margins well rounded, beaks placed nearer the posterior side (?), 
small, slightly raised; surface smooth, striae not distinct, epidermis 
variable, generally light straw-color; hinge-margin very nearly 
straight; cardinal teeth small, separate, the anterior tooth larger, and 
more prominent; lateral teeth small, not much elongated. (Prime.) 

This shell is very oommon in the Ohio and Wabash rivers, and in 
numerous small streams over the State. I have taken it in the old 
canal at Brookville. I certainly can not agree with 1rfr. Prim~ in the 
statement that the beaks are nearer the posterior end, and have indi
cated my disagreement by a mark of doubt in his original description, 
as quoted above. In all the thousands Qf specimens which I have ex
amined, the beaks are decidedly forward of a. middle line drawn 
through the beaks to the ventral margin. This line is to be regarded 
as drawn in all that part of the descriptions which speaks of the shells 
as being "inequilateral," not only in this species but in all the Cor
biculadw and the Unionidw. It is unnecessary to say that the term is 
entirely erroneous and should not be used at all in descriptive zoology. 
The species will be all found to be very equilateral if the line be 
drawn from the anterior to the posterior margins, as it should be, 
and not downwardS through the beaks. It is strange that this term 
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ever came to be used with such significance! A far better descriptive 
nomenclature would have been one which would employ medial, 
anterior, or posterior, in locating the beaks, and having reference to 
the true position and the true anatomy of the animal. All the bivalve 
mollusca found in American fresh-waters are equilateral and are 
properly only so described. 

The usual muddy stations for the family will produce many eXIlJn~ 
pIes of this form. It is a fact worthy of attentiO"n that a majority of 
the individuals which are collected will be somewhat heavily coated 
with iron oxide, which will disguise their true color. Shaken briskly 
in a small vial of water, with sand, this may be readily removed and 
the true colors brought out. 

PrSIDIUM ROTUNDATUM Prime.. Plate 9, fig. 1. 

Shell small, rounded-oval, glooosle, ventricose, inflated, subequi
lateral; anterior and basal margins rounded, posterior margin some
what abrupt; anterior side a little longer; beaks nearly central, very 
large, prominent, rounded; surface glossy, yellow, somewhat darker 
in the region of the beaks; hinge-margin curved; teeth small. (Prime.) 

A few examples of this beautiful little shell were dredged in Tur
key Lake by the Indiana University Biological Station and were sent 
to me for identification. They are uncommonly dark in coloration, 
and have a brilliant and shining epidermis, in which the strire are 
scarcely visible. It is closely allied to Pisidium ventricosum, of the 
eastern States, but is only aoout half the size of that species, and is 
far less rotund. It can not well be mistaken for any other Indiana 
species. Only the one locality named above is known to produce this 
shell in this State. The beaks are very fun and round and approxi
mating. 

F AMILY UNIONID~. 

GENERAL NOTES. 

This large family is richly represented in Indiana waters, as may 
be seen from the following pages. A great many of the oldest known 
and best characterized forms occur in our rivers and streams, our 
lakes and ponds. },fany of them vary widely in minor details from the 
specimens which are figured and which have been used as the basis 
of these descriptions; but all really essential features are constant. 
It is unfortunate in the study of this great group that the earlier 
writers did not seek more carefully for characters which might prove 
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identities rather than look for differences that might justify species 
names. It is a notorious fact that the nomenclature o.f the family has 
been so seriously burdened with synonyms that, unless one has the 
complete literature o.f the group at his command, their study is 
attended with most discouraging difficulties. To.o. many co.llecto.rs 
have sought to. seize o.n these names and given them to a ho.st o.f 
fo.rms fro.m different streams simply that they might have an abun
dance o.f exchange material and so. entrap the unwary. In o.ther cases 
well-kno.wn fo.rms have been purpo.sely described under new names, 
that "a type," o.r several o.f them, might be in their cabinets to. give 
added value to. them; it is unfo.rtunately true that typical fo.rms, even 
tho.ugh sho.wn to. be syno.nyms, are greatly desired by those who. make 
exhaustive studies of the gronp. That there is an immo.,ral side to. 
these transactio.ns the gentlemen never'sto.P to. co.nsider, and probably 
would not admit. But the fact remains that many fo.rms are well
kno.wn syno.nyms, and the incautious student is "taken in" by these 
species mongers with forms which he afterwards learns o.ccur, under 
o.ther names, at his very door. 

The hetero.geneous character o.f the unionine fauna of Indiana <loos 
no.t admit o.f a co.mpletely arranged artificial key to. the species. The 
vario.us snbgenera, o.f which we reco.gnize but three, may be easily 
separated by the follo.wing brief diagno.stic table o.f differences: 

a. Shell with both lateral and cardinal teeth. Unio. 
b. Shell with eardinal teeth only. 1lfargaritana. 
c. Shell without either eardinal or lateral teeth. Anodonla. 

So far as our fo.rms go. these facts are co.nstant o.nes; attentio.n 
having been elsewhere in this repo.rt called to. pro.posed vis.io.nary 
classificatio.ns, it is no.t needful that they be here rehearsed. It need 
o.nly be remarked that they mainly serve to make a difficult subject far 
mo.re difficult still. 

The great number o.f Uni9nes in the State may make the fo.llo.wing 
partial key o.f so.me service by taking a well-kno.wn fo.rm as a type o.f 
a gro.np. But, even here, it is expressly to be remembered that these 

,divisio.ns are no.t given as having subgeneric o.r o.ther taxo.no.mic value; 
they are presented so.lely to render species recognitio.n a little mo.re 
simple. That subdivisio.ns can be made along these lines I firmly 
believe, but even then they will stand as artificial o.r laoo'ratory devices 
rather than as representing natural distinctio.ns. 

http:distinctio.ns
http:subdivisio.ns
http:divisio.ns
http:well-kno.wn
http:classificatio.ns
http:vario.us
http:transactio.ns
http:well-kno.wn
http:co.llecto.rs
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AN ARTIFICIAL KEY TO GROUPS OF UNIO. 

(Excluding Anodonta and Margaritana.) 

A. 	 Shell large, smooth, radiate, umbones finely folded, straw-colored, cardinal 
teeth small, dimorphic. Group of luteolus_ 

B. 	 Shell large, smooth, radiate, straw-colored, <;ardinul teeth large. 
Group of Ugamenti:nu8. 

C. 	 Shell thick, heavy, nacre pu~ple, cardinal teeth heavy, epidermis black. 
Group of crassidens. 

D. Shell small, umbones coarsely folded. 	 Group of parvus. 
E. 	 Shell dimorphic, thin, umbones finely wrinkled, epidermis dark, radiate. 

Grou p of sttbrostratus. 
F. 	 Shell triangular, thick, brown, nacre pinkish, umbones with few coarse 

apiculations. Group of rubiginosus. 
G. 	 Shell thick, heavy, epidermis dark, pustulate, beaks angular, cardinal teeth 

thick. Grou p of ptl8tui08US. 
H. Shell thick, heavy, tuberculate, short. 	 Group of cornutu;;, 
I. 	 Shell tuberculate, long, with many tuberculations over the di~kB. 

Group of tubercula/us. 
J. Shell thick, with scattered tubercles. 	 Group of lachrymOlfUs. 
K. Shell elliptical or circular, smooth. 	 Group of ci,euiu8. 
L. Shell plicate, black, large, thick. 	 Group of plica/us. 
M. 	 Shell triangular, rayed, light straw color, umbones angular, rays inter

rupted. Group of triangularis. 
N. Shell symphynote, wings well developed. 	 Group of olatup, 
O. 	 Shell long, slender, thick, polished, black or yellow, cardinal teeth small, 

dimorphic. Group of rectus. 
P. Shell 8ubcircular, posterior margin dentate. 	 Group of persona/us. 
Q. 	 Shell very flat; !ineolate, yellow, compressed at umbones, beaks triangular. 

Group of Zincoia/us. 
R. 	 Shell small, coarsely undulate on umbone~, radiate, straw-yellow, dimorphic. 

Group of iriB. 
S. 	 Shell large, thick, heavy, triangular, sulcate, cardinal teeth very large and, 

thick. Group of obliquus. 

In using this simple key to sp€cies which have a more or less close 
resemblance, the student will, of course, be mainly guided by the 
descriptions and figures. If he attacks the anatomy he will not find 
that the conchological distinctions are reinforced by any marked 
anatomical ones. It is constantly to be remembered that the whole 
arrangement is a device, simply, to lead to species identification. 

SUBGENUS UNIO. 

UNto UNDULATUS Blnnel!'. Plate 13. 

Shell sGmewhat quadrangular in outline, thick, heavy, thicker an
teriorly, plicate posteriorly and over the disks of the valves, the undu
lations being coorse and wide; epidermis black, or reddish, occasionally 
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Qlive-green, but dark, thick, lighter Qn the beaks, faintly rayed in the 
very yQung specimens; lines Qf growth numerQUS, coarse, black, raised, 
crQwded; dorsal margin straight, SQmetimes rai&ed intO' a thin ala, but 
nQt very high, anteriQr margin rQunded, ventral margin very slightly 
rQunded, posteriQr margin biangulate, wrinkled by the fQlds which 
extend frO'm the disk to' it;- umbonal slQpe raised, sharply rQunded, 
,ery full; posteriQr umbQnal slQpe flattened, many folded, the plica
tiQns being CQarse and frQm the middle of the disk, extending dQwn
wards and backwards, those near the dorsal margin being smaller, 
mQre curved, crQssing the lines Qf growth at a right angle; umbQnes 
full, rQunded, subangular PQsteriQrly, rQunded in frQnt, the beaks 
much decurved, and directed anteriorly, with frQm fQur to' &ix small 
undulatiQns Qr fQlds, light cQIQred, raised considerably abQve the 
dQrsal margin Qf the shell; ligament, IQng, thick, black, wide, r3.ised; 
lunule small, heart-shaped; cardinal teeth large, heavy, double in the 
left and single in the right valve, with many fQlds or lamellre, erect; 
laterals straight, thin, plate-like, long, striate· near the ends; anteriQr 
cicatrices distinct, very large, deeply impressed, exceedingly rQugh
ened to' hQld thepQwerful abductQrs, the prQtractQr pedis muscular 
impressiQn very deep, rQugh, twice IQnger than wide; PQsterior cica
trices very large, scarcely Qr nQt at all impressed, cQnfluent; dQrsal 
·cicatrices in a rQW Qn the cardinal plate; pallial line well impressed 
anteriQrly, crenulated, slightly impressed posteriQrly; cavity Qf the 
shell large, of the beaks large, deep; nacre white, PQste'riQrly very 
iridescent, with dark or copper-cO'lored patches Qf discQIQration, scat
tered Qver the middle Qf the interiQr; the fQlds are cQnspicuous frQm 
the inside Qf the shell. 

Large examples are fQund in the OhiO', Wabash, Eel and Qther 
rivers, SQme Qf which measure Qver six inches in length. The shell is 
very clQse to' Unio plicatus, which is found in the same statiQns and 
is alsO' abundant; it may be distinguished by the fact that the dQrsal 
margin in this fQrm is straight, in plicatus curved, the teeth make a 
wide angle in this fQrm, in plicatus a smaller Qne, and are directed 
to' the PQsteriQr; plicatus is far mQre rQund and full, its fQlds are dis
PQsed differently, and its beaks are directed more to' the frQnt. The 
twO' species are so clQse, hQwever, that they a!,e Qften cQnfused in 
cQllectiQns. In the small lakes of the nQrthern part Qf the State Unio 
undulatus <recurs, sometimes abundantly, but is smaller and mQre 
flattened. It is essentially a river fQrm. 

UNIO PLICATUS Leseuer. Plate 14. 

Shell large, thick, heavy, very thick anteriQrly, brQadly Qval in Qut
\ine; epidermis black, or reddish hQrn-cQIQr, thick, &hining Qn thp 
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umbonal slopes, striate near the margins, very much so over the whole 
posterior portion, and remarkably imbricated, usually erodoo from the 
beaks, save in young specimens; lines of growth numerous, crowded, 
raised anteriorly, giving the shell a roughened appearance; anteriOl' 
margin rounded, ventral margin slightly curved, posterior margin 
often produced, decurved in old specimens, biangulate, the plications 
(}f the shell showing as wavy folds; dorsal margin curved, rapidly so 
in the of the beaks; umbonal sl(}pe full and rounded, plicate 
with coarse folds from five to seven in number, which start at the 
anterior third and pass obliquely backwards and downwards; posterior 
umbonal sl(}pe flattened, with many smaller folds which curve upwards 
towards the dorsal margin, darker in color, very striate; umbones 
large, prominent, raised above the dQrsal margin, declined anteriorly, 
with fine undulations at the tips, two or three in number, the beaks 
separated; ligament large, long, thick, black, very powerful, coarse 
and WPinkled in (}ld specimens; lunule large, (}bcordate, membrana
ceous, black; cardinals double in the left and single in the right valve, 
very large, thick, heavy, roughened, with numerous lamellre, forming, 
in the left valve, an acute angle, the apex of which is directed towards 
the beaks and the sides directed pooteriorly, a line drawn through them 
reaching the posterior margin; the laterals long, lamellar, curved, 
enlarging towards the endS, nearly parallel, striate at the tips; the 
anterior cicatrices Vf!fry l~ge, deep, roughened with numerous plates, 
the edges of which form ridges in the bottom, distinct, the protractor 
pedis very deep, rough, and large, the anteri(}r retractor pedis deeply 
impressed under the large plate of the cardinal divisions, rough; pos
terior cicatrices well impressed, striate, very large, confluent, that of 
the retractor pedis impressed immediately under the tip of the laterals; 
dorsal cicatrices placed in a row on the edge of the cardinal plate, 
numerous; cavity of the shell very large, of the beaks not very large, 
triangular; nacre white, iridescent, especially towards the posterio!!.' 
end, occasionally with a purplish tinge on the lateral teeth, sometimes 
blotched with brownish spots. 

Very large specimens, six and one-half inches in length, come from 
the Wabash and the Ohi(}. In the ponds of Vigo County are found 
very examples of this mud-loving f(}rm, and from one of these 
the above description is drawn. The. only Indiana form with which this 
species could be confused is the preceding, in the description of which 
attention has been called to the constant differences. This shell ranges 
allover the State,except in the drainage of the northeastern portion, 
from whenoo I have not yet seen it. In the Kankakee and the region 
surrounding it is common and large. A depauperate variety comes 
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from the lakes of the northern portions of the State. It is a river 
form. 

U.NIO MUL'1'IPLICATU8 Lea Plate 15 

Shell large, thick, heavy, plicate, broadly elliptical in outline, 
compressed at umbones, with the anterior umbonal slope somewhat 
flattened; epidermis thick, black, striate, especially so on the posterior 
slopes near the margin, imbricated posteriorly, olivaceous and fre
quetly radiate in the young; ljnes of growth coarse, numerous, con
spicuous, overlapping on the posterior slope; dorsal-posterior margin 
nearly straight, or but slightly curved, with ligament scarcely showing 
above the margin; posterior umbonal slope slightly swollen, especially 
in the female, subangular, coarsely and broadly plicate, siphonal open
ings indicated by tendency of the valves to gape; ventral margin 
broadly rounded, never sulcate; anterior margin circularly rounded, 
produced well beyond the umbonal tipe, thick, heavy; umbones small, 
very much plica ted, with irregularly placed folds which are small, 
usually somewhat eroded, so that embryonic shell has entirely disap
peared, the beaks approximated and concentrically folded, scarcely 
raised above the dorsal margin; ligament large, thick, hlack, hidden 
partially between the epidermal edges of the valves, which have a ten
dency to be symphynote, curved parallel with the dorsal margin; 
lunule very small, deeply set, much lower than the ligament; cardinal 
teeth double in the left, single in the right valve, coarsely lamellate 
and striate, very large and strong, usually with a tendency to a pur
plish coloration, with major depression or pit immediately under the 
umbones; plate joining cardinals with the laterals short but thick, 
with numerous pit-like depressions for imertion of dorsal muscles; 
lateral teeth long, nearly straight, or but slightly curved, double in 
the left and single in the right valve, striate towards the tips only; 
anterior adductor cicatrix distinct from the protractor pedis, very 
deep, very rough, pitted, more than half anterior to the cardinal", 
circular in outline, the protractor pedis impression being deep, rough 
and rather large; posterior cicatrices confluent, very slightly impressed 
or not at all, with distinct growth lines; pallial line deeply and irregu
larly impressed anteriorly; dorsal cicatrices not in cavity of the beaks 
but a deep pit on the cardinals; .cavity of the shell very large, with 
the beaks well excavated; nacre usually bilver white, with purplish 
tinge, very iridescent posteriorly, in old specimens usually blotched 
with brownish 01' copper-colored, irregular patches. 

Length seven and one-fourth inches; height five and one-eighth 
inches; transverse diameter two and three-fourths inches. Specimen 
described was from the WIl-bash River. 
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This very large and common shell is found in the Ohio and Wabash, 
in deep water and on muddy bottoms. '1'he old shells are very black, 
and when taken from favorable stations usually present an intact 
epidermis. Say was familiar with this form, as will appear below, 
and probahly obtained it from near New Harmony. It attains the 
largest dimensions of any sh€ll found in American fresh waters, and 
is altogether interesting and beautiful. 

rrhough Say's name of heros has strict priority, it can not be used, 
for the following reasons: It was poorly described in the beginning; 
it was abandoned by its author for the name of undulatus, which had 
been given to another and distinct species by Barnes, from which pro
cedure it is clear that Say had no clearly defined view concerning this 
form. Lea's name and d€Scription being the first that was accom
panied with figures, and being the first clearly to indicate the limits 
of the species, must be adopted, and his name is now in common use. 
Say himself said, in his description of Plate XVT, American C(}nch
ology: "I f(}rm€rly considered this species, with much doubt, as dis
tinct from the undul{],tu8 of Barnes, and gave to it the name of heros, 
hut, notwithstanding some differences, I have concluded, after a more 
mature examination and comparison, that it may be with propriety 
referred to that species. Barnes drew his description and figure from 
a specimen then unique, * * * which was so eroded as not to 
exhibit the ornamenfal tubercles of the umbo and beak." To all who 
have seen the perfect forms of undulatus Barnes and multiplicatus 
Lea the marked differences in the characters of the beaks will be clear. 
Say abandoned his name for this form, and another student re
named it. 

I have not seen a specimen of Unio gigas Swainson, but a specimen 
in the Museum Taylor, England, is figured by Reeve as coming from 
the Ohio River. Vide Unio, Plate LVI, :Fig. 287, Conchologi!L Teonia) 
V01. XVI, 1867. There can be no question that this is also Unio 
multipliootus Lea, ana that it should be placed under the above 
synonymy. 

Reeve describes and figures a shell under the name of Unio perpli
catus Co'nrad, in Conchologia Iconica., Vol. XVI, Unio, Plate IX, 
l;'ig. 35, which had been labeled by J.. G. Anthony, but which is most 
certainly a specimen of Unio multipliootus Lea. This specimen was 
then in the Museum Cuming. 
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UNIO GIBBOSUS Barnes. Plate 16. 

Shell elongated, depressed oval, thick, very thick anteriorly and in 
the region of the umbones, much thinner posteriorly, pointed behind; 
epidermi,,; dark horn-color, sometimes reddish, sometimes blackish, 
polished, rather thin, faintly radiate, with rays which are usually 
placed, when present, over the whole disk, but point posteriorly, 
sometimes numerous enough and broad enough to give the epidermis 
a greenish tinge on the umbonal slope, striate posteriorly; lines of 
growth numerous, coarse, darker, roughening the .disk; dorsal margin 
very slightly curved, anterior margin well ronnded, fo-rming a decided 
angle with the dorsal margin, ventral margin commonly emarginate, 
sometimes oblique, posteri()r margin pointed, biangulate, thin; anterior 
umbonal slope very much rounded, sometimes almost angnlar, pos
terior umbonal slope long, decurved, with an angnlar carina extending 
to the posterior margin, lateral umbonal slope long, inflated, regularly 
rounded; umbones. large, prominent, flattened, eroded, pointed, with 
two ()r three coarse folds which are arranged concentrically; ligament 
large, thick, wrinkled, light-brown in color; lunule large, oval, mem
branaceous; cardinal teeth double in the left and single in the right 
valve, short, thick, erect, wrinkled; lateral teeth thick, heavy, straight, 
striate, parallel in the left valve; anteriolr musculrur impressions dis
tinct, very deep and pit-like; posterior impre1ssions confiuent, deep, 
roughened, that of the retractor pedis deeply impressed at the tip of 
the lateral tooth; dorsal cicatrices six or seven, arranged in a row in 
the middle of the cavity of the beaks; pallial cicatrix well impressed 
anteriorly, crenulated; cavity of the shell small and narrow, of the 
beaks very shallow, scarcely any; nacre purple, salmon, white or livid, 
a. most variable feature in this species. Nat very iridescent. 

This is a most ablmdant species in the larger streanls orf the State. 
In the Ohio and Wabash it is one of the commonest of shells, and in 
both of them is singularly thick and heavy. I have received shells 
from the lakes in the norlhern parls of the State which were flatter, 
thinner, and in other respects resembled the common Unio compla
natus of the eastern United States, but the characters of the beaks 
and the teeth are constant factors which distinguish it. It is impossi
ble for a careful student to con' fuse the two forms. The river forms 
are all larger than those which came from the lakes. Additional 
localities are the Whitewater River, the Great Miami, the White, the 
Blue, the Kankakee and ilie Eel.. At Lawreneeburg it is the most 
common form on the bars in the Ohio. 
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I quote Mr. Barnes's original description: 
"Shell much elongated transversely, thick and heavy, rapidly nar

rowed and rostrate before, narrow and rounded behind, * subcylin
drical, disks somewhat compressed; anterior side very much produced; 
beaks :fiat; ligament elevated; anterior dorsal margin depressed and 
flattened; basal margin nearly stra.ight; epidermis blackish brown, 
finely striated and deeply wrinkled transversely; nacre purple of dif
ferent shades, often with a purple center and white margin. Teeth 
crenate; lateral tooth rough, very thiek, bending dO'wnward, terminat
ing abruptly and folded over towards the anterior of the shell." 
(American Journal of Science, first serierS, Vol. VI, pp. 262, 263, pI. 
11, fig. 12, 1823.) 

Mr. Lea described this fo,rm from the Ohio, with a white nacre, 
under the name of Unio arciior: he again described a slightly thinner 
form from the Stone River, Tennessee, as Unio stonensis. It will 
therefore be seen that the range of its variation is very great. From 
Unio rwtus, the only form it is likely to be confused with, the shell 
may be distinguished by the character of its radiation and the coarse 
folds on the umbones, coupled with the very heavy lateral teeth. 

UNIO RECTUS Lamarck. Plate 17. 
This shell was described in 1819, by Lamarck, in the Histoire Natu

reUe des Animal1:X sans Vertebres, VoL VI, p. 74, as coming from 
Lake Erie. His description runs as follows: 

"u. testa transversim dongata, angusto, convexa, anterius, subangulata; 
latere antico striis longitudinalihus obliquis, remotis obsoletis. * * * 
Habite le lac Erie, Michaud. Elle a presque la forme du mytilu8 lithophagu8, 
Son test est blanc, recouvert d' un epiderme brun noiratre . . Largeur, 100 
millimetres. " 

Abundant materials from several sources, some of them Indiana 
specimens, permit the following description: 

Shell large, smooth, elongate, compressed laterally, thick, VfEy thick 
anteriorly, rounded before, pointed posteriorly, epidermis thick, black, 
or reddish corneous, shining, obscurely rayed with dark green, the 
broad rays not very apparent in old specimens, lines of growth numer
ous, well marked, imbricated posteriorly, and often so on ventral 
margin; dorso-posterior margin straight, or nearly so; posterior tlm
bona! slopes gently rounded, becoming more angulax neax the beaks, 

.. In comparing these de$oriptions it must be remembered that Barnes and Say, as did 
some other writers, confused the two extremities of the shells, calling the aulerior the 
posterior, and conversely. This will exph.in some differences in the descriptions which' 
would otherwise be irreconcilable. I do not know bow this error came to 9>;ht, but it 
occurred, as may be Seen from this desoription. 
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much imbricated towards posterim margin; umbones small, scarcely 
apprDximating, marked, in non-erDded specimens, by many minute, 
fine, concentric crenulations or fDlds; ligament long, thick, black, 
sometimes dark brown; cardinal tooth dDuble in the left, and dispDsed 
to be double in the right valve, the larger portion sometimes 
sharp, sometimes blunt, and commonly gently posteriorly recurved, 
the eharacters of the double portiDn in left valve various, sometimes 
sl1arp, often blunt, or smooth rounded; lateral teeth long, lamellar, 
straight, fInely crenulate on margins; anterior cicatrices very large, 
deep, striate, distinct, that of the protractor pedis impressiDn consider
ably above the lower margin Df the large and deep adductor cicatrix; 
pO'steriDI' cicatrices not deeply impressed, confluent, very large, pallial 
cicatrix very deep anteriorly, irregularly impressed throughout, crenu
late; dorsal cicatrices impressed deeply in the center of the cavity of 
the books, large, often pit-like, in DId shells two or three 
large &ears, circular in outline, and as deep as the p1'otractor pedis 
impression, though the posterior one is commDnly o,val; connect
ing the cardinal and lateral teeth nDt well developed; nacre usually 
dark purple, of too pink, white or salmon; frequently the cDlDration is 
confined to the regiDn of the cardinal and lateral teeth, the remainder 
of the interim being pure white. 

Length, 171 mm.; breadth, GO mm.; height, 70 mm. 
rrhis fine and large species is commDn in the Wabash and in the 

Ohio; large specimens were also taken in the Eel River, near N Drth 
Manchester; smaller ones have been seen from the Kankakee, in the 
llorthwestern part of the State. The female is rather thinner in tex
ture than the male, but it is higher from the dorsal to the 
ventral, especially at the posteriDr portiDn of the shell. In many 
specimens the disk is slightly wrinkled, marking the position Df the 
ctenidia, which act as gestatDry sacs. Young specimens are s,ometimes 
fDund in collectiDns with the name Df Unio (!ibbos~IS, but a glance 
at the beaks will serve to separate them. 'I'he epidermis is usually 
highly poli&hed over the urnbonal slopes; old individuals are Dftell 
eradiate. 

UNIO TEllES Rafinesque. Plate 18. 

Skell oblong, two and Dne-half times longer than high, smooth, 
rather thick, thicker anteriorly; epidermis yellow straw-colored, radi
ate or eradiate, reddish brown in very DId specimens, lemDn-yellDw in 
the young, smooth, shining, striate only Dn the dorsal border pos
teriorly, where it is darker, thin; lines of growth pronDunced but 
widely separated, darker in' cDIDr, raised anteriorly; dDrsal margin 
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nearly straight, anterior margin rounded, forming an obtuse angle 
with the dorsal margin, ventral margin emarginate, especially in the 
female, posterior margin acutely angnlated; anterior umbonal slope 
rounded, posterior umbonal slope subangular, becoming inflated 
towards the ventral margin in t.he female, and produced below the 
ventral margin, making it arcuat.e; umbones small, slightly raised 
above the dorsal line, pointed, approximating, minut.ely wrinkled, 
with very fine folds, disposed as a very flat letter V, with its apex 
point.ing towards the beaks, t.he embryonic shell showing distinctly; 
ligament long, thick, light brown, smooth; lunule long and very 
narrow; cardinal teet.h double in t.he left and single in the right valve, 
t.riangular, small, erect; lateral teet.h long, slightly curved, thin, la
mellar, very iridescent, striate at. t.he t.ips; anterior cicat.rices large, 
deeply impressed, distinct.; posterior cicatrices confluent, well im
pressed; pallial line well impressed throughout, crenulated anteriorly; 
dorsal cicatrices minute, disposed in a group in the center of the cavity 
of t.he beaks; cavity of t.he shell wide, of t.he beaks rather shallow; 
nacre silvery white and very iriilescent. 

Lengt.h, t.hree t.o five iHches; height., one and one-half t.o two inches; 
breadt.h, one and one-fourt.h to one and three-fourths inches. The 
females are more inflated t.han the males. 

'l'his dimorphic species is abundant. in both the Wabash and the 
Ohio. It. is a mud-loving form, but. is very active and may be taken 
in shallow wat.er on the margins of both rivers; it. delights to anchor 
itself in the mud, a foot. or t.wo from shore, in which sit.uat.ions it may 
be t.aken in numbers. In outline and general shape t.his shell resem
bles Unio rectus, but. is entirely straw-yellow in color, which alone will 
separate it from all other Indiana shells. 

The name bestowed by Rafinesql1e has been given to t.his species, 
which is commonly known as Unio anodontoides Lea, because there 
can be no doubt t.hat. Rafinesque had this species before him in draw
ing up his descript.ion. I have deemed it wif'e to quot.e, in full, Rafin
esque's description of this form, which he did not figure. Conrad, in 
his Monography of Unio, Plate XXVIII, figures this species under t.he 
name of Unio teres, and states that t.he figure was taken from a speci
men in the cabinet. of Mr. Poulson, a resident of Philadelphia, to 
whom Rafinesque had given it after himself labeling it.. It. would 
seem the history of this shell is so complete that we are no longer 
justified in wit.hholding from Hafinesque the right. to th" name of this 
shell. His description is as follows: 

"66. Espece, Unio t.eres (Elliptio teres). Mulette ronde. Test 
peu epais, bombe, ellipt.ique, elargi, t.ronque inferieurement) p08teri
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eurement et obliquement; epiderme presque lisse, corne; nacre 
bllliIlche, iridescente; lengueur environ -g, diametre i, axe ! de la 
largeur. Appartient au sous-genre Eurynia. Largeur environ trois 
pouces. Dans la riviere Wabash; Iegerement sinuee inferieurement; 
sommets effaces; lame longue, mince; dent creneloo decurrente." 
(Monographie des Coquilles bivalves fluviatiles de la riviere Ohio, 
Chenus reprint, Paris, 1845, supplement, pp. 29, 30.) 

I do not think that an unprejudiced mind could see other than 
Rafinesque's species in this shelL It was described from the Wabash 
by that writer; under Lea's name it was described from the Ohio, as 
well as from the Mississippi and from the Alabama. 

UNIO PHASEOLUB Hildreth. Plate 19. 

Shell elliptical, nearly twice longer than high, rather thick, thinner 
posteriorly, very much flattened laterally; epidermis straw-colored, 
st.riate, especially near the margins, with a few broad, uninterrupted, 
green rays extending from the beaks and covering the who·le disk, 
sometimes many very fine and crowded green rays take their place, 
thin; lines of.growth coarse, numerous, raised, posteriorly imbricated; 
dorsal margin slightly curved, anterior margin rounded, ventral mar
gin slightly rounded, posterior margin somewhat pointed and sub
biangular, gaping at the region of the siphons; umbonal slope very 
flat, the anterior umbonal slope scarcely raised, the posterior umb'Onal 
slope obtusely angular, decurved, with two depressed lines extending 
from the beaks to the posterior margin; umbones small, minutely 
wrinkled, with very fine crenulations, lighter colored than balance 
'Of shell, often eroded, scarcely raised above the dorsal margin; liga
ment long, pointed at both extremities, scareely elevated, dark brown 
in color, rather narrow; lunule dist.inct, long; membranacoous; cardinal 
teeth snL..'tll, compressed, double in the right and single in the left 
valve, striate, thick; lateral teeth long, decurved, double in the right 
valve, separating towards the extremity, thinner at same point, very 
striaoo, in old specimens very thick and heavy; anterior muscular im
pressions distinct, deep, that of the anterior retractor pedis deeply 
pitted and immediately' under the anterior portion !)f the cardinals, 
the adductor deep, rather large, striate; posterior muscular impres

. sions rather deep, distinct, that of the retractor pedis at extreme tip 
of the laterals; dorsal cicatrices small, in a group, pit-like, on the plate 
of the cardinal tooth; pallial cicatrix well impressed and crenulate 
anteriorly, slightly impreBsed and very iridescent posteriorly; cavity 
of the shell narrow, shallow, of the beaks very shallow; nacre pure 
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white, somewhat iridescent posteriorly, occasionally blotched with 
brownish or yellowish spots. 

Length, three to four and one-half inches; height, two inches; 
width, three-fourths to one' inch. The shell is usually very much 
compressed laterally. 

This is an abundant shell in both the Wabash and the Ohio; it has 
also l)een taken, of very large size, in the Eel River at North Manches
ter. A "humped" variety was described by Mr. Lea under the name 
of Unio camelus, and again another form under the name of Unio 
planulat'u8, from the Ohio at Cincinnati. 

Dr. S. P. Hildreth, of Marietta, Ohio, described this species from 
the Muskingum River, in 1828, in the American Journal of Science, 
First Series, VoL XIV, pp. 283, 284. His descriptions were submitted 
by Professor Silliman, the editor, to Mr. D. H. Barnes, who, in a note, 
thought that this' form was "a white variety of cuneatus," described 
by himself. It has long been known that Barnes's U nio cuneatus 
was a species which had been long before descriood by lmnarck under 
the name of Unio crassidens,' even if this were not true, the present 
sh~ll must stand as distinct under the name which Dr. Hildreth gave 
it. To facilitate the study of the synonymy, I reproduce here the 
original description: 

"Shell thick and ponderous; anterior side narrowed, thin, angu
lated; beaks low; anterior lunule, carinated; basal margin, arcuated; 
anterior Jnargin, narrow and rounded; dorsal margin, higher than the 
ooaks; posterior margin, rounded and slightly gaping; epidermis,. Light 
olive and finely wrinkled transversely; cardinal teeth, rather small, 
lightly sulcated, and finely crenated; lateral teeth, very broad and 
thick;. posterior muscular impression rough and deep; anterior one, 
deep and striated; nacre,.pearly; cavity of the ooaks, shallow, and 
inner surface marked with several deep folds, running obliquely from 
the cardinal teeth to the anterior margin." 

It is 00 00 remembered in readil!g this and other descripti~ns by 
Dr. Hildreth that he followed the custom of his time and called the 
anterior part of the shell the. posterior, and conversely. 

UNW SPATULATU8 Lea. Plate 20. 

Shell small, elliptical, compressed laterally, about twice longer than 
high, thill, slightly thicker anteriorly, smooth, or slightly striate an
teriorly; epidermis light straw-color, reddish on the umbones, thin, 
rayed with numerous wavy lines which are especially so on the pos
terior slope; lines of growth numerons, distant, imbricated posteriorly, 
crowded anteriorly; dorsal margin slightly curved, anterior margin 

3O-Geol. 
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rounded, posterior margin biangulate, ventral margin rounded; ante
rior umbonal slope flattened, posterior umbonal slope flattened, 
scarcely subangulate near the beaks; umbones rather depressed, 
scarcely elevated above the dorsal line; small, decorticated, with a few 
rather coarse concentric and wavy crenulations; ligament lc;ng, nar
row, rather thick, dark horn-color; lunule long, slender, black, mem
lJranaceous; cardinals small, thick, erect, double in the left and single 
in the right valve; laterals long, slender, slightly curved, thin, striate; 
anterior cicatrices distinct, deeply impressed, rather large; posterior 
eicatrices conflllent, not deeply impressed, large; dorsal small, in the 
center of the cavity of the beaks; pallial line distinct, well impressed 
anteriorly; cavity of the shell small, of the beaks shallow, triangular; 
nacre white, iridescent, sometimes with a tinge of salmon or pink in 
the cavity of the beaks. 

Length, from two to two and one-half inches; height, one and one
eighth to one and one-fourth inches; width, one-half to three-fourths 
of an inch. 

This small shell occurs in lDm'!t of the streanlS and the lakes of 
Indiana, In the Ohio and Wabash it is common. I have collected 
large specimens in the "Eel River at North Manchester. It is often 
mistaken for the immature shell of Unio ll:gamentinus; indeed, young 
ligamentinus has often been sent to me for this species. The char
lwters of the beak and the peculiar character of the rays will separate 
this form. 

UNTO' IRIS Lea. Plate 21. 

Shell elliptically oval, thin, small, somewhat thicker anteriorly, 
compressed transversely; epidermis light straw color, smooth, some
what glossy, striate near the margins, very heautifully rayed with 
green, the rays departing from the umboneR and procee?ling postero
ventrally in a straight line, becoming broader below, somtltimes brood, 
sometimes mere pencil lines, more or less interrupted, especially at 
the lines of growth, thin; lines of growth conspicuous, not very close 
together, slightly darker than the disk of the shell; dorsal margin 
somewhat curved, anterior margin well rounded, ventral margin 
nearly straight, posterior margin biangulate,rather pointed; umbonaI 
slopes all somewhat compressed, the lateral flattened, the posterior 
subangula.r; umhones small, slightly raised above the dorsal margin, 
small, angular, rather coarsely folded, lighter in color than the rest 
of the shell; ligament long, thin, narrow, light brown; lunule long, 
narrow, black; cardinal teeth small, erect, triangular, double in the 
left, single in the right valve, that of the right valve plate-like, slightly 
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curved anteriorly; lateral teeth long, thin, straight, not much elevated; 
anterior cicatrices distinct, deeply impressed; posterior cicatrices 
slightly impressed, confluent, very iridescent; dorsal cicatrices small, 
in the center of the cavity of the beaks; pallial impression very faint; 
cavity of the shell small, narrow; of the beaks shallow, small, some
what triangular; nacre silvery white, iridescent posteriorly. 

Length, two and one-half inches to three inches; height, one and 
one-fourth to one and one-half inches; width, five-eighths to three
fourths of an inch. 

The dimensions given above are sometimes slightly exceeded, but 
the majority of the specimens found will fall within these limits. The 
species is found in aJl portions of the State, and is characterized by 
its beautiful nacre, the short, erect teeth, and the beautiful bands of 
green, together with the foldings on the beaks. Unio spatulatus 
is often mistaken for this shell, and does indeed resemble it in many 
particulars, but the differences will be seen by comparing the two 
descriptions which I give. The large&t and finest spedmens I ever 
saw, in many hundreds of examples, came from the Eel River, near 
Korth Manchester, and were collected by. me in the spring of 1896. 
They are now in the OaU Collection in the Museum of Oomparative 
Zoology. 

DNIO SUBROSTRATI:S Say. Plate 22. 

Shell dimorphic, inflated in the female, pointed in the male, thin, 
laterally compressed, narrowly elliptical; epidermis dark brown, or 
reddish, much redder on the beaks, thin, polished on the umbonal 
slopes, striate on the margins, much rayed, especially on the posterior 
half, by broad dark~gre€n. rays, most ('onspicuous over the basal half 
of the posterior slope, sometimes interrupted by the lines of growth; 
growth lines very evident, darker, crowded anteriorly; dorsal margin 
slightly curved, in the male nea.rly straight, in the female somewhat 
elevated; anterior margin small, rounded; ventral ma.rgin emarginate 
in the female, nearly straight in the male; posterior sharp or pointed 
in the male and biangulate, in the female emarginate, much longer, 
extending farther towards the dorsal margin; anterior umbonal slope 
rounded in both male and female; posterior and lateral umbonal slopes 
much inflated in the female, in both subangular; umbones small, 
placed well Jorward, pointed, approximating, lighter in color, some
times reddish brown, with many fine concentrical and curved lines 
that are wavy, the points extending towards the umbones; ligament 
long, thin, light brown, narrow, slightly raised above the dorsal mar
gin; lunule inconspicuous, long, narrow; cardinals small, erect, thin 



458 REPOR'J: OF S'l'ATE GEOLOGIST. 

and plate-like, disposed to be double in both valves; laterals lo·ng, 
thin, lamellar, straight, not much eleva;ted; anh~riol[' cicatrices well 
impressed, distinct; posterior cicatrices fairly well impressed, con
fluent, striate, very iridescent; dorsal cicatrices small, pit-like, in a 
row in the center of the cavity of the beaks; pallial line faintly im
pressed; cavity of shell small, narrow, of the beaks very shallow; nacre 
white, pearly, iridescent posteriorly. 

lJength, two and one-half to three inches; height, in the male little 
more than one inch, in the female often one ond one-half inches; 
diameter, from three-fourths of an inch to nearly one inch, the female 
being somewhat more. inflated, especially in the posterior half . 
. The shells on which this description is based came from the Wabash 

River; the species occurs over all that part of Indiana the drainage of 
which is into the Ohio. A form of the Atlantic drainage, Unio 
nasutus, is very commonly given the honor of belonging to the Indiana 
fauna, but no authentic specimens have yet been seen from this' State. 
The markings on this species are quite different from those of the 
eastern species, and the beaks differ. Examples have been seen of 
Unio subrostralus from the.Eel River, the Wabash, the White, the 
Blue and the Ohio. It is a mud-loving form and is often found in 
association with Unio teres and similar shells. This species occurs in 
a numbe,r of other States, and has been described by Mr. Lea from 
several of them under different names; there can, however, be no 
doubt of identity. 

UNIO FABALIS Lea. Plate 23, fi~. 1-4. 

Shell very small, elliptical-oval, pointed posteriorly, compressed. 
laterally, thick, heavy, very thick antedorly and in the region of the 
umbones; epidermis olive green, thin, very light on the umbones, 
somewhat glossy, striate on the margins, thin, with numeiTOUS fine 
capillary rays extending to the the margins, motit marked posteriorly; 
lines of growth: large~ darker, not numerous; anterior dorsal margin 
very short, oblique, posterior dorsal margin long, curved downwards 
in the female, straight and oblique in the male, the shell being dimor
phic; anteriOlJ" margin subangnlate rounded, ventral margin rounded, 
inclined to be emarginate in the female near the posterior end; pos
terim'margin pointed, subbiangulate; anterior umbonal slo'pe rounded, 
angulate towards the beaks, posterior umbOnaJ slope subangulate; flat
tened on the dorsal surface; umbones very small, triangular, smooth, 
light-colored, somewhat c1ecurvec1, approximate, embryonic shell usu
ally retained save in eroded specimens; ligament short, narrow, t.hin, 
light brown, polished; anterior lunule long, black, membranaceous; 
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cardinals short, thick, heavy, erect, double in the left and single in 
thtl right valve; laterals short, thick, very heavy, curved downwards, 
thicker uear the extremities; 'anterior cicatrices distiuct, small, deeply 
impressed; posterior cicatrices small, well impressed, distinct; pallial 
impression very slight; dorsal cicatrices }llinute, in the center of the 
cavity of the beaks; cavity of the shell very small, narrow; of the beaks 
shallow or scarcely any; nacre pearly white, occasionally pink in the 
regi(}ns of the beaks, iridescent posteriorly. 

Length, one inch to one and one-half inches; height, five-eighths to 
three-fourths of an inch; width, of males three-eighths of an inch, of 
females half an inch. 

This very beautiful shell was described by Dr. Lea from the Ohio 
River, ..where)t is very common. The White and Wabash rivers 
furnish numerous specimens; some of the lakes of northern Indiana 
furnish many specimens,ll(}tahly Tippecanoe Lake, from which I have 
seen twal ve specimens. There is no other species which can be coofused 
with it except Unio parv'Us Barnes and Unio glans I.JCa, both of which 
are small species. From parv'Us it can readily be told by the lack of 
undulations on the beaks; from glans it may easily be distinguished 
by the color of the nacre, glans being dark purple. 

Mr. Say described this shell in 1831, in the Transylvania Journal of 
Medicine, as Unto lapillus; Lea's description was made in 1830. 

UNIO PRESSUS Lea. Plate 24. 

Shell thin, rather large, very much compressed transver&ely, disks 
flattened, oval in outline, symphynote or partly so, the ligament being 
but partially hidden in most forms that are old, never covered in the 
young shell, often alate posteriorly; epidermis thin, striate anteriorly, 
polished over the umbonal slopes and on the disks, light horn or 
straw~color, with numerous' capillary green rays, often disposed in 
very broad bands that are more or less irregular, covering the entire 
disk and giving the shell a bright green appearance, d:arke,r aud greener 
posteriorly; lines of growth coarse, well marked, distant, darker than 
rest of epidermis; dorsal margin raised, thin, curved, alate in many 
specimens, in old on.es the ala is commonly broken off; anterior margin 
well rounded, form~ng n very obtuse angle with the dorsal margin; 
ventral margin rounded; posterior margin ,biangulate, sometimes 
somewhat sinuous; anterior umbonal slope scarcely raised, flattened; 

,posterior umbonal slope s'omewhat raised or swollen, especially in the 
female, the dorsal portion with two depressed lines extending from 
the beaks to the margin; umbones small, scarcely raised, angulate, 
with numerous coarse, wavy folds or plications, these are sometimes 
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apiculate, lighter colored than the rest of the shell; ligament light 
brown, long, thin, sometime..'l partially covered by the shelly matter of 
the valves in those specimens which are partially symphynote, i. e., in 
thooe specimens in which the valves are united above the ligament; 
lunule very long, narrow, light colored; cardinal teeth small, double in 
the left and single in the right valve, the posterior division of the left 
cardinal inclined to divide into two portions, thin and plate-like, the 
two main divisions widely separated; the laterals small, straight, thin, 

. the lower plate often incomplete; both hinge teeth a.re often greatly 
roughened or nearly aborted through disease; anterior muscular im
pressed shallow, large, distinct, smooth; posterio'r cieatrices very 
lightly impressed, confluent; pallial cicatrix ecareely evident; dorsal 
cicatrices "mall, impressed on the cardinal pla~; cavity of the shell 
large, narrow, of the beaks rounded and shallow; nacre usually white, 
but often tinged with salmon in the middle of the disk and the region 
of the beaks, often roughed through Home pathological condition, 
when perfect quite iridescent. 

Length, three to foul' inches; height, two and one-half inches; 
width, three-fourths to one inch. 

This species is distributed over all of Indiana, in the rivers, creeks 
and in many lakes. It is not easily confounded with any other species, 
the eharact.ers of the teeth and the outline, coupled with the rays, will 
separate it. '!'he above description is based upon specimens from the 
Wabash niver. 

This shell has been greatly misunderstood by recent writers, and 
some of them have attempted to place it among the Margaritanas 
under the older name of Alasmodonia. I Dnd it so placed in two late 
papers, one of which deals with the mollusca of the Chicago area, but 
without warrant of fact either so far as relates to the shell or to the 
soft parts. It is the bane of the student of shells that some sys
tematists seize upon novel views and accept them as true; after wider 
acquaintance with species and their variable forms, and closer atten
tion to habits they abandon these wouldbe guides and take a common 
sense view of things. The recent attempt to revive many long forgot· 
ten names as of subgeneric value, especially those of Rafinesque, an 
attempt made many years ago by Aga~8iz and by Stimpson, .which 
failed, and tJhe fad that inadequate materials seem to be at hand for 
this purpose in mOSlt museums, should teach us to be conservative in 
these matters. The most heterogeneous conglomerations aroo presented 
as being "scientific"! Unio rectus, Unio alatus, and Unio p'arvus are all 
being "scientific!" Unio rectus, Unio alatus, and Unio parvus are all 
presented in one subgenus-Lampsilis-in utter ignorance, it must be 
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conceded, of the radical differences between the soft parls. If Unio 
must be broken up tofaeilitate its study-which is by no means cer
tain-these infractions will certainly not be the ones which will last. 

UNIO ALA.'1'U8 Say. Plate 25 

Shell large, oval, inflated, alate, symphynote, rather thin, slightly 
thicker before, gaping posteriorly; epidermis dark olive, or brown, 
sometimes black, thick, striate posteriorly, coarsely so on the dorsal 
slope, rayed inconspicuously, the green rays extending from the beaks 
to the ventral margin and being directed posteriorly; lines of growth 
very coarse, rough, often raised into low ridges, blaek; dorsal margin 
triangularly alate in perfect specimens, the valves connate, including 
the ligament; anterior margin rounded; ventral margin slightly 
rounded; posterior margin biangulate, not regular, usually incurved 
near the siphons, very long; anterior umbonal slope compressed; pos
terior umbonal slope inflated, full, rounded, the dorsal podion with 
two or three carinre which extend from the beaks to the posterior mar
gin in the region of the siphons and where the epidermis is thick and 
coarsely striate, becoming very flat on the alre; umbones very small, 
slightly raised above the dorsal margin, smooth or very finely wrinkled. 
when not decorlricated whiah is the rule, in color lighter than rest of 
umbones, placed well towards the anterior; ligament long, thick, light 
horn-color, hidden by the connate val ves in perfect specimens; lunule 
not evident; cardinals double in both valves, the teeth of the left valve 
being somewhat thicker, all erect, roughened, usually somewhat 
curved anteriorly, shmt; lateral teeth long, curved, double in the left 
and single in the right valve, becoming thin and plate-like near the 
posterior ends; anterior muscular cicatrices large, distinct, well im
pressed, that of the anterior retractm' pedis being especially well 
marked, that of the protractor pedis very large, round, deep; posterior 
cicatrices slightly impressed, confluent, very large, beautifully iri
descent; dorsal cicatrices numerous, large, placed in a straight 
line in the middle of the cavity of the beaks; pallial cicatrix well im
pressed anteriorly; cavity of the shell large, of the beaks shallow; 
nacre purple or pinkish, sometimes with copper-colored blotches, iri
descent, especially posteriorly. 

Specimens are occasionally t..'1.ken which are seven inches iu length, 
with corresponding other dimensions. UBually as seen in the Ohio, 
Wabash and Kankakee rivers the shell is about five inches in length. 

There are several forms of the alate UnionidlB in the Wabash and 
the Ohio, but they are easily separable from this form of Sa.y's. Unio 
llBvissimus Lea. is thinner, darker, and flatter; it also has slighter teeth 
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and never attains the large size (}f Say's species. Unio gracilis Barnes 
is a light-colored shell, with light green rays, is less alate, has a white 
nacre and different beaks. The habits of all these shells are very simi
lar, being found in soft muddy bottoms and in deep and still waters; 
they are mud-loving forms. 

'1'he specimen figured came from the Wabash, and is a diseased 
specimen, the ligament being distributed all over the inside (}fthe 
connate alre. Pink pearls are common in this species.· 

UNIO LlEVI88IMIJS Lea.. Not figured. 

Shell large, thin, laterally compressed, fragile, gaping posteriorly, 
symphynote or connate, bialate, smooth, broadly ovai inoutlme, rayed 
indistinctly; epidermis smooth, brilliantly polished, dark horn-color, 
ligMer on the umbones, sometimes lighter horn-colored, with faint 
capillary rays 'which become striations on the posterior marginal slope, 
epidermis tlifn, usually eroded from the apices; subbiangular behind, 
rounded before, ventral margin nearly straight; lines of growth very 
distinct, darker, sometimes black, impressed, in old specimens ip
clined to be imbricated posteriorly; ligament inclosed, thin, light horn
color; lunule none; lateral and anterior umbonal slopes depressed and 
flattened, scarcely ro'unded; posterior umbo.nal slope flat, flat
tened on the margin dorsad, darker in color, with two O!r three faint 
carinre extending to the siphonal openings; cardinal teeth small, de
pressed, thin, plate-like, striate, single in both valves, in the left valve 
the main tooth is reinforced by t,,~o minute ridges on either side, in 
the right valve by one minute ridge dorsad to the main tooth; lateral 
teeth long, slightly curved, not connected by a plate with cardinals, 
thin, plate-like, faintly striate near the ends; anterior cicatrices dis
tinct, large, scarcely impressed, smooth; posterior cicatrices very large, 
confluent, not at all impressed, smooth, iridescent; pallial line scarcely 
evident; dorsal cicatrices large, slightly impressed, arranged in an ir
regular 'row in the cavity of the umbones posterior to the beaks; :nacre 
rosy, or purplish, beautifully iridescent, especially posteriorly; um
bones small and scarcely elevated above the margin of the shell, ap
proximated; 8ubbiangular behind, with very fine cremllati()ns in the 
vru:y young specimens. 

Four to five and one-half inches long; three and one-half to four 
and one-fourth inches high. 

This shell is common in the Ohio in muddy stations associated with 
Unio alatus and Margaritana complanata, and other mud-loving 
shells. 'rhe bialate character is a constant one, the valves being con
nate both in front and behind the small umbones. 'rhe chief char
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acter, additional to these, is the one afforded by the peculiar cardinal 
teeth which are quite unlike those of any other Unio. They are di
rected close to the dorsal margin and are not connected with the lat
erals by any sO'rt of plate, a circumstance which few Uniones presen~. 
The only shell that this one could.be cO'nfounded with is Unio alatus, 
which is, however, a much heavier. and far coarser shell; the polished 
epidermis will alone distinguish it ~romthat form; from Unio gracilis 
the absence of bright green rays will separate it. 
", ". "_, .. ,1' 

'I,'h.~ sp'ecm:.~n 4escribed came from the Ohio, and is number J1770 
in the Oollections of the American Museum of Natural History, New 
York Oity. It was loaned for descriptio'u by courtesy of Professor 
R. P. Whitfield. 

UNIO TENJrISSIMUS Lea. Not figured. 

Shell small, thin, smooth, elongately-elliptical in outline, very 
greatly comprei3Sed transverSely, symphynote, epidermis greenish horn
color, radiate, striate neal" the margins; lines of growth inconspicu
ous, slightly dn<rker; dorsal margin straight; anterior margin abruptly 
rounded; ventral margin broadly rounded; posterio.r margin pointed, 
subangular, O'blique towards the dorsal margin, gaping in the region of 
the siphonal openings; anterior umbonal slope scareely rounded, lat
eral slope flattened; posterior umbonal slope subangular, greatly com
pressed laterally near the alm; umbones very minute, scarcely project
ing above the dorsal margin, approximate, subangular; ligament small, 
short, thin, hidden by the valves, light horn-color; cardinal teeth 
scarcely evident in the left valve, single in the right valve, short, thin, 
sharp in the right valve; lateral teeth single in both valves in the 
specimen from which this description is drawn, long, thin, straight; 
anterior cicatrices distinc~, well impressed, except the protractor pedis, 
which is scarcely evident; posterior cicatrices confluent, not at all 
impressed, very iridescent; pallial line not evident; dorsal cicatrices 
large but scarcely evident in the cavity O'f the beaks; cavity of the 
shell shallow, of the beaks scarcely any; nacre bluish white and very 
iridescent. 

This is one of the thinnest of shells, as its name implies; it is found 
in muddy bottoms in the Ohio and Wabash rivers. It is fairly com
mon, but is not an abundant species.. It has no close relative, and can 
not be mistaken for any other species in the State; notwithstanding 
this, it is occasionally seen in collections mixed with Anodonlas.. 010 

very like that genus do some specimens seem to be from the poorly 
developed character of the teeth. 

http:could.be
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UNIO ORACILIS Barne!'. Not figured. 

Shell large, symphynote, rather thin, ~lightly thicker anteriorly, 
bro·adly elliptical in outline, compressed laterally, a little higher pos
teriorly; epidermis light horn or straw-color, indistinctly radiate (in 
young specimens the rays are much more distinct), smooth, shining 
on the umbones, striate near the margins; lines of growth coarse, 
raised, giving old shells a rough appearance, often irregular through 
breakage and repair; dorsal margin somewhat curved; anterior margin 
a little produoed, rounded, subangular; ventral margin ovately 
rounded; posterior margin circularly rounded; anterior umhonal slope 
flattened, lateral umbonal slope compressed; posterior umb()nal slope 
rounded, somewhat inflated, compressed near the dorsal margin, 
darker in color, with two indistinct carinm extending from the beaks 
to the margin; umbones very small, scarcely raised above the dorsal 
margin, approximated, with a very few fine folds or crenulations in 
perfect specimens, about one-third the length of the shell from the 
anterior margin; ligament thick, included between the symphynote 
valves, light horn-oolor; lunule long and thin; cardinal teeth very 
small, smooth, double in the left and single in the right valve, in some 
specimens almost wanting; lateral teeth curved, becoming evident as 
teeth only near the posterior margin, elsewhere they aJ"e but rounded 
folds, perfectly smooth; anterior cicatrices very large, distinct, well 
im_pressed; posterior cicatrices very large, confluent, slightly im
pressed, crenately striate; pallial line iridescent, faintly impressed, 
very broad; cavity of the shell large, of the beaks very shallow; dorsal 
cicatrices large, in a row in the cavity of the umbones, but not under 
the beaks, extending anteriorly; nacre pink to rose color, very irides
cent, especially on the dorsal and pOBterior margins. 

Length, five and one-half inches; height, three and one-half to four 
inches; width, one and three-fourths inches. 

This large and fine shell is very fragile, and does not well stand the 
changing temperature of cabinets; as a result the valves crack and 
become disfigured. It is a very common shell in many Indiana 
streams. The specimen described came from the Ohio River. It 
is, like all .the symphynote shells, a lover of the mud, and i~ found 
in quiet and dE'ep waters in association with many of the common 
species. It is rare to find a full-grown specimen in which the sym
phynote character is to be seen, since the aIm are most often broken 
off. But the young shells show the character well, and occasional 
large specimens show it in greater or less degrec. The characters of 
the cardinal teeth will alone sepaJ"ate it from any other American 
sheil. Mr. Barnes described his species from the Wisconsin River; 



465 THE MOLLUSCA OF INDIANA. 

it would'seem that Say originally regarded this as a variety of Unio 
alatusJ but it is widely distinct. 

UNIO TUBERCULATUS Harnt'!'. Plate 26. 

Shell quadrate-elongate, thick, large, heavy, very thick anteriorly, 
rather thin posteriorly, numerous elongated pustules all over anterior 
half of disk, resembling in form that which would be assumed by 
some thick fluid which was flowing in drops over the disk, flattened 
transversely, the female the mOTe inflated; epidermis reddish horn
color, thick, striate, eradiate; lines of growth large, coo1rse, separated, 
darker ill color; do,rsal margin nearly straight posterio,r to the books, 
but oblique, anterior portion curved; anterior margin rounded, form
ing an obtuse angle with the dorsal margin; the ventral margin elDllr
ginate, posteriorly decurved; posterior margin irregular, biangulate, 
shape various, more irregular in the female, subtruncate in the male; 
anterior umbonal slope rounded, subangular towards the beaks; lateral 
umbonal slope long, flattened, slightly excavated; posterior umbonal 
slope very angular, long, especially in the female, with a number of 
swollen bosses on the angle which give riBe to large, variously formed 
tubercles, inflated, especially in the Iema,le, the dorsal po,rtion with 
numerous parallel fine ridges which extend to the dorsal margin, flat
tened near the ligament; umbones somewhat elevated, angular, 
pointed, separated, placed well towards the anterior margin, decurved, 
decorticated, with many small tubercles which, wheu not eroded, are 
rather sharp, with a strong angle which passes to the postero-ventral 
margin; ligament long, thick, black, very much raised above the 
dorsal margin; lunule long, rather broad, black, membranaceous; 
cardinal teeth massive, thick, heavy, very striate, double in both 
valves, erect; lateral. teeth long, thick, straight, "triate; anterior cica
trices distinct, large, il eep, roughened; posterior cicatrices confluent, 
large, slightly impressed; pallial cicatrix well impressed anteriorly and 
crenulat-e; dorsal cicatrices small, pit-like, in the center of the cavity 
of the beaks; cavity of the shell large, of the beab deep and trian
gular; nacre d'ead white, iridescent posteriorly. 

Length, five to six inches, occasional specimens having been taken 
nearly seven inches in length; the iI/males are longer than the males, 
but less high; the highest portion of the shell is ju!'t postE-rio!: to the 
beaks. 

Abundant in all the large streams in the southern half of Indiana, 
especially the Wabash and the Ohio. The animal delights in muddy 
bottoms, and it should there be looked for, in rather deep and slug
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gishly flowing water. It can not be confused with any other species. 
The specimens figured came from the Wabash. 

Mr. Barnes's original description appeared in the American Journal 
of Science, First Series, Vol. VI, pp. 125, 126, Plate 7, Fig. 8, 1823; it 
is reproduced below: 

"Shell thick and rugged; anterior side compressed, narrrowed thin; 
posterior side rounded, short, obtnse, and brooder than the anterior. 
Beaks flat, placed about two-ninths from the posterior end; ligament 
higher than the beaks; hinge-margin nearly straight, elevated, com
pressed and carinate before; basal margin compressed, falcated; ante
rior dorsal emarginate, anterior basal projeG1ing; anterior margin nar
row and rolinded. Epidermis dark brown or horn-color. Surface 
thickly and irregularly tuberculated, tubercles elongated longitudj
nally; those near the bfise l!lJl'ger; an elevated ridge extending from 
the beaks and projecting on the anterior basal edge; irregular pro
found, nodulous undulations radiating from the elevated ridge to the 
hinge and anterior margin. Oardinal teeth crenated; lateral teeth 
long and striated; posterior muscular impression deep, and the ante
rior half of it rough. Oavity angular compressed, directed backward 
under the cardinal tooth, admitting the end of the finger. Nacre 
pearly white, with irregular spots of greenish, iridesoont on the fore 
part." 

UNIO CORNUTUS Barnes. Plate 27.. 
Shell subcircular in outline, thick, heavy, very thick anteriorly, 

emarginate, tuberculate, subglobose; epidermis light horn-color, or 
straw-color, smooth, thin, minutely and beautifully rayed, the rays 
appearing as if made up of a succession of minute green spots; wavy; 
lines of growth distinct, separated widely, raised into low ridges 
anteriorly, where they are crowded; dorsal margin thick, curved; an
terior margin rounded, sometimes oblique, ventra,} margin full ante
riorly, emarginate posteriorly, posterior margin irregularly sinuate, 
biangulate; anterior umbona1.s10pe full, round, angular towards the 
beaks; lateral umbonal slope rounded, with four OT five rather large 
tubercles, occasionally appearing like tears flowing over the disk; 
posterior slope sulcate, angular, thinner and flattened noor the dorsal 
margin, with a number of fine, curved wrinkles or folds which pass 
upwards towards the dorsal margin; umbones high, prominent, trian
gular, decurved, ",ith oue small tubercle on each, that on the right 
valve being formed first and placed highest; ligament short, thick, 
wide, usually black; lunule small, cordate; cardinal teeth large, thick, 
heavy, not much elevated, very crenate, double in the left and single 
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in the right valve; lateral teeth thick, slightly curved, short, striate; 
anterior cicatrices distinct, deep, small, that of the anterio'r retractor 
pedis deeply impressed on the base of the cardinal teeth; posterior 
cicatrices deep, distinct, that of the retractor pedis just below the end 
of the lateral teeth; dorsal cicatrices small, in a row on the cardinal 
plate; pallial line well impressed anteriorly and crenulate; cavity of 
the shell small, of the beaks deep and wide; nacre dead white, inclined 
to be iridescent posteriorly. ' , 

Length, two to two and one-half inches; height, two inches; width, 
exclusive of the tubercles, one and one-half inch. 

This is one of the commonest Urnos in 'Indiana and in all the 
western streams; in the Ohio it is very abundant, as it is also in the 
Wabash and the White. It can not be confused wit.h any other 
Indiana shelL The large tubercles alone will separate it. They are 
arranged in alternation from the beaks down, and commonly number 
about four on each valve. Its nearest congener is Unio metanevrus. 
The original description of Mr. Barnes is given below: 

, "Shell thick, rounded behind, subbiangulate before. Beaks some
what elevated and nearly centrad, with the ligament passing between 
them; anterior lunule long-heart-shaped, compressed, distinct' by a 
roundish elevated ridge which ends in a projection on the anterior 
margin, and marked by small transverse, subnodulous wrinkles, and 
obsolete longitudinal furrows; surface waved and on the fore part com
pressed; a regular row of large, distant, elevated and transversely 
compressed tubercles, extends from the beaks to the basal edge, divid
ing the shell into two nearly equal parts. Cardinal teeth snlcated. 
Nacre pearly white, ,and iridescent." (American ,Tournal of Science, 
Vol. VI, page 123, Plate IV, Fig. 5, 1823.) 

The habits of this shell are peculiar in that it is to be found in 
almost all stations whera Unio occurs at all, on bars, gravel beds, mud 
banks, deep and shallow water) in short, it is almost ubiquitous. On 
shallow bars it is, like rjnio cylindric'lIs, very active, and is commonly 
found crawling about. It is a common form in swiftly flowing waters, 
its very thick shell adapting it to such stations. 

UNIO MJ!.:TANEVRU8 Rafinesque. Plate 28. 

Shell rather large, very thick, heavy, especially thick anteriorly' 
and in the region of the beaks, trapezoidal in outline, roughly tubercu
late, with large tuberosities on the posterior slope, somewhat inflated; 
epidermis striate, thick, dark horn-color, in many specimens with nu
merous arrow-shaped spots of gr~n over tho disk, between the tuber
cles, in some specimens the ,epidermis is light yellow in color; lines 
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of growth coarse, very numerous, imbricated posteriody where the 
striations of the epidermis are most marked,very crowded anteriorly, 
which renders the shell very rough; dorsal margin curved, anterior 
margin roundly curved, long; ventral margin long, emarginate; pos
terior margin oblique, emarginate; anterior umbonal slope rounded, 
full; lateral umbonal slope inflated, tuberculate; posterior umbonaI 
slope much raised into an increasingly wide ridge, which is nodulous, 
with from five to six large tubercles, that portion of the slope which is 
near the dorsal margin imbricated, with a number of rounded nodules 
arranged more or less regularly in rows; umbones la,rge, inflated, 
thick, triangular, ~uberculate, plicate, generally eroded, placed well 
forward; ligament thick, short, black, wide; cardinal teeth very large, 
thick, heavy, not elevated, striate, double in the left and disposed to 
be trifid in the right valve; lateral teeth very short, thick, curved, 
striate, separated from thc cardinals by a rather broad plate; anterior 
adductors distinct, deeply and roughly impre&<;ed; p(lsterior cicatrices 
distinct, deeply impressed, concentrically striate; dorsal cicatrices on 
the cardinal plate; pallial line deeply and crenately impressed ante
riorly; cavity of the shell not large, of the heaks very dcep and trian
gular, being excavated very deeply into the beaks; nacre white, with 
occasional patehes of brownish or copper-colored matter. 

Specimens have been taken in the Wabash, White, Eel, Kankakee, 
Ohio, Blue and Whitewater rivers. The shell is very common in 
almost all stations 'in the streams where it occurs at all. The figure is 
made from a specimen taken in the Wabash, by Professor Evermann, 
at Thrre Haute, and is one of the most beautiful and perfect I have 
ever seen. It is impossibJe to mistake this shell; no other Indiana 
form compares with it. 'l'he shells that are taken on gravel bars in 
waters that flow rapidly are always much eroded; shells from deep 
water and muddy stations are usually perfect. At tfie Falls of the 
Ohio this shell is found in some Dumbers, its great thickness protect
ing it from injury. It is capable of withstanding very severe blows, 
but is one of the quickest to die when exposed to the air and sun 
when removed from the water. It is not at all tenacious of life. 

UNIO CYLINDBreUS Say Plate 29. 

Shell somewhat rectangular, elongate, laterally compressed, thick, 
especially so before, nodulous, smooth anterior to nodules, large; epi
dermis light yellowish, thin, with many small, triangular arrow
shaped spots of gree.o, with apex pointing ventrad; lines of growth 
narrow, impressed, line-like; dorsal margin straight; anterior margin 
abruptly rounded; ventral margin long, slightly emarginate; poste
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rior margin emarginate, slightly oblique; anterior umbonal slope an
gular, full; lateral urn bona I slope straight, flattened; posterior um
bonal slope forming about one-half the disk, with five or six large 
nodules on the angle whichext~nds from the umbones to the margin, 
the dorsal portion of this slope is greatly compressed laterally and 
viewed from the dorsal line is sinuous, made so by the position of the 
several large folds on this portion of the shell, which alternate and 
give to the valve margins a wavy character; the<;e folds are of the same 
number as the large nodules, formed at the same time, and are highly 
oharacteristic; umbones prominent, angular, with numerous coarse 
folds or wrinkles and with numerous small tubercles which give to the 
shell a very rough appearance, decurved, approximate; ligament thin, 
long, light-colored, wavy; lunule ovate; cardinal teeth very oblique, 
trifid in both valves, striate, not very large, the several divisions rather 
thin; lateral teeth very long, slightly curved, rather thick, striate, 
especially at the extremity; anterrim cicatrices small, deep, distinct; 
posterior cicatrices confluent,slightly impressed, very iridescent; 
pallial line well impressed, especially 810 anteriorly; dO'l'Sla1 cicatrices 
small, on the margin of the plate which extends from the cardinal to 
the lateral t.eeth; cavity of the shell shallow, of the beaks very deep, 
long, triangular; nacre white, with brownish patches in the region of 
the beaks. 

Large specimens of this species sometimes reach a length of five 
inches; the characiers of the color patches are like those of Unio meta
nevrus, with which this form groups. The shell is common in the 
Ohio, Wabash, White and Blue rivers. The specimen illustrated was 
collected by Professor Evermann in the Wabash at Terre Haute and 
is perfect in every detail. 

UNIO LINEOLATUS Rafinesque. PJate 30. 

Shell triangular in outline, transversely very much compressed, 
thick, heavy, very thick anteriorly and in the region of the dorsal 

. margin, securiform, smooth; epidermis light straw-colored, smooth, 
polished, beautifully rayed with interrupted brownish lines, extending 
in a wide curve anteriorly from beaks to the ventral margin, some 
broad, others hair-like, the broader lines sometimes formed of a num
ber of spots, close together, which are V-shaped; lines of growth dis
tinct, somewhat raised, crowded anteriorly; dorsal margin very much 
curved, anterior margin rounded, projecting, excavated somewhat at 
the beaks; ventral margin rounded; posterior margin acutely angular, 
regularly curved on its dorsal part to the ligament; anterior umbonal 
slope rounded, lateral umbonal Rlope flat; posterior umbonal slope 
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sharply angulate, flattened or somewhat excavated on its dorsal aspect; 
umbones triangular, acute, sharp, decurved, separated, sometimes de
corticated; ligam€llt short, thick, black; lunule rather large, roundish, 
black, membranaceous; cardinal teeth short, heavy, very striate, double 
in the left and single ill the right valve; lateral teeth double in both 
valve's, or disposed to be so, short, slightly curved downwards, thick, 
heavy, striate; anterior cicatrices distinct, irregular, rough; posterior 
cicatrices distinct, that of the retractor pedis on the tip of the lateral 
teeth; anterior portion of pallial line well impressed and crenulat.e; 
ilorsal cicatrices in the center of the cavity of the beaks; cavity of the 
shell small, of the beaks rather deep and triangular; nacre pearly 
white, iridcscent posteriorly. 

L-ength, two and one-half to three inches; height, two to two and 
one-fourth inches; width, one inch. The females are a little more 
'swollen ,than the males and are less acute posteriorly. 

'This shell has long been known under the name of U nio secul'is 
Lea, who describ'lid it from the Ohio River, in which it is abundant. 
But Rafinesque had anticipated :him in the descripti~m of this form, 
which he also had from the Ohio, on the Falls at Louisville, where it 
is a most abundant shell. There ccan be no doubt of the identity of 
Rafinesque's species with th-e later described one of Lea, and I do not 
hesitate to useRannesque's name. Not only did Rafinesque place 
a specimen in the cabinet of PoulBon, of Philadelphia, with his name 
of lineolritus, but His original descriptiori must cominooany fair
minded student that this and no other shell could have been before 
him when he drew up his account. I quote it in full below, as reprinted 
by Chenu in the "Coquilles bivalves fluviatiles de laRiviere Ohio," 
page 17. Uafinesquedid not figure this species. 

"23. &peoo, Obliquaria lineolata (U. lineolata). Obliquaire; line
olee. 

"Test presque arrondi, epais, pen bomM, nn pen tronqne poste
rieu:rement; epiderme roussatre, pen ride, a quelques lignes brones; 
nacre blanche. Longueur quatre cinquiemoo, diametre un moitie, axe· 

. un tiers de la largenr. Sommets un pen saillants. 
"Aux chutes de l'O'hio; largeur environ deux pouees; portion tron

quee posteneure, plane, etmite; impressions profondes, rugueuses, la
mellaires, courtes, epaisses, carenees, presque droites." 

This shell occurs in great numbers at the Falls of the Ohio, being 
the most abundant Unio there; its flat sha.pe allows it to anchor itself 
in the cracks b~tween the large rocks of the Falls, and it is not swept 
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therefrom by the floods. It is oommonthroughout the Ohio, and also 
is found abundantly in the Wabash. It does not appear in the waters 
of the northern portion of the State, and is not found in small streams. 
Its station is on sand, gravel and mud bars, but it best loves mud 
bottoms; here it buries itself deeply, and may be taken in some places, 
as near Lawrenceburg, by hundreds. 'l'he female is mOTe inflated than 
the male. It can not be mistaken for any other species. 

UNIO ELEGANS Lea. Plate 31. 

Shell triangular in outline, rather thick, inflated, smooth, carinated, 
quite thick anteriorly; epidermis olive or brownish, smooth, polished, 
beautifully radiated, the color lines being either capillary or broad 
ones made of capillary lines, placed close together, in many specimens 
arranged in a kind of zigzag manner, thin; lines of growth numerous, 
raised, often lighter in' color than balance of disk, but sometimes 
d&-ker; dorsal margin very much curved; anterior margin well 
rounded; ventral margin at first rounded, then emarginate towards the 
posterior; the posterior margin pointed, acutely biangular, the dorsal 
portion straight and placed obliquely; anterior umbohal slope very 
full and ~uch rounded, angular towards the tips; lateral umbonal 
slope full, slightly sulcate; posterior umbonal slope angular, inflated, 
on the dorsal aspect nearly fiat and but slightly raised near the 
margin; umbones greatly elevated, triangular, Pointed, decurved, ap
proximated, smooth; ligament short, thick, black; lunule short, broad, 
black, cordate; cardinal teeth double in the left and single in the right 
valve, shori, thick, heavy, striate, erect; lateral teeth rather short, 
curved, wck, striate near the ends; anterior cicatrices distinct, 
doop, roughened, placed hear the anterior margin; posterior cicatrices 
well impressed, distinct, that of the retractor pedis at extreme end of 
lateral teeth; dorsal cicatrices in a row rather more on the cardinal 
plate than in the cavity of the beaks; pallial cicatrix well impressed 
anteriorly, and slightly crenulated; cavity of the shell small, wide, 
triangular; of the beaks rather large, full, rounded; nacre white,iri
descent posteriorly. 

Length, two to three inches; height, from one and three-fourths to 
two inches; width, about one and one-half inches. The females are 
a little more inflated than the males; they a,re also more produced 
posteriorly. 

This shell is one of the most beautiful of fresh-water forms, and is 
usually brilliantly colored. It is abundant in the Ohio, Wabash and 
White rivers; it also occurs in the Kankakee and other streams in the 
northwestern parts of the State, but not in the perfection that is seen 

Sl-Geol. 
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in the other streams named. The largest and most beautiful examples 
which I have ever seen are from the Wabash, where the shell is 
rarely ever eroded. The zigzag character of the color rays and their 
capillary nature add to the beauty of the shell. 

UNIO DONACIFORMIS Lea. Plate 23, figs. 5-7 

Shell small, thick, very thick anteriorly and in the region of the 
beaks, ovately triangular in outline, smo()th, subinflated laterally, 
pointed posteriorly; epidermis light straw-yellow to greenish, thin, 
polished, smooth, beautifully rayed with dark green, the rays depart
ing from the umbones and the entire disk, orten zigzag, the 
coloring being disposed as W's or as M's, but commonly in broad bands; 
lines of growth inconspieuous, darker, raised anterio'rly and crowded; 
dorsal margin curved; anterior margin rounded, making a marked 
angle with the dorsal margin, margin pointed, biangulate 
occasionally; ventral margin very much rounded, long; anterioT um
bonal slope rounded, full; lateral umbonal slope full, subinflated, 
especia.lly in the female; posterior umbonal slope compressed, angular, 
flattened near the dorsal margin, sometimes faintly carinate, and with 
vocy minute folds; umbones elevated, angular, pointed, decurved, 
touching, the posterior portion developed into a carina; ligament short, 
thick, dark or light bro,\\'n; lunule variable, large in some and small in 
other specimens; cardinal teeth small, erect, flattened or plate-like, 
double in the left and in the right valve, crenate; lateral teeth 
rather long, tlhin, plate-.like, quite straight; anterior cica
trices distinct, well impressed, small; posterior cicatrices distinct, well 
impressed, the retractor pedis on the tip of the lateral teeth; dorsal 
cicatrices small, pit-like, in the center of the cavity ()f the beaks; 
pallialli:llie faint tlhroughout; cavity of shell wide, small, of the beaks 
shallow, rounded; nacre white, iridescent posteriorly. 

Length, one and .()ne-half inches to two inches; height, one and one
fourth inches; width, three-fourths of aJl inch, in the female, some
what less in large males. 

Mr. Lea., who deseribed this shell, gave it another name two years 
after, when, in describing some supposed new forms, he found this 
shell in the lot. To it he then gave the name of Unia zigzag, in 
allusicm to the peculiar markings of the rays. Their identity is now re
garded as p{lrfect. This little shell is found in the Ohio, the Wabash 
and the White rivers, on the gravel oors, crawling actively about. It 
is very common in all three streams. The larger specimens come from 
muddy stations and are scarcely eroded when taken from such situa
tions. The shell belongs to the same group as Unia I'legans, and has 



THE MOLLUSCA OF INDIANA. 473 

many features in common with that form. The Wabash furnishes the 
most beautiful examples known. The specific name was bestowed in 
allusion to its remarkitble resemblanee to the marine genus Donax. 

UNIO TRIANGULARIS Barne@. Plate 32. 

Shell of medinm size, thick, thicker before, smooth, inflated, some
what triangular in outline, truncated posteriorly; epidermis light yel
lowish or straw-colored, thin, striate at the ventral and anterior mar
gins, the disk with numerous triangular or arrow-shaped greenish 
spots, with apex downwards, passing into either broad color lines or 
into eapillary lines towards the ventral margin; lines of growth very 
distinct, posteriorly impressed, anteriorly raised; dorsal 
curveo, anterior margin well rounded, and somewhat produeed, 
ventral margin well rounded, posterior margin oblique and 
straight in the female, slightly rounded in the male; umbonal slope 
anteriorly rounded; lateral umbonal slope inflated; posterior umbonal 
slope inflated very greatly, especially in the female, truncate, flattened 
from above, with the lines of growth forming imbrications, these im
brications, especially in the female, being dentate, these dentations 
visible as small and W3JYY grooves over the entire surface of the upper 
portion of the posterior slope; the slope is also lighter colored than 
the balance of the shell and scarcely rayed; umbones very large, 
prominent, smooth, rounded or faintly angular,very light in color, 
almost white, decurved, tips not touching; lig/tment very short, thick, 
light brown; lunule large, rather long; cardinal teeth double in both 
valves, erect, thin and plate-like, somewhat curved, serrated; lateral 
teeth very short, rather thick, striate, the lower one seeming to start 
well in towards the cavity of thc beaks; anterior cicatrices distinct, 
deeply impressed; posterior cicatrices distinct, slightly impressed, that 
of the retractor pedis on thc tip of the lateral plate; dorsal cicatriceil 
numerous, small, on the plate of the cardinal tooth; pallial line deeply 
impressed anteriorly; (·uvity of the, shell large, wide, of the beaks 
wide and subtriangular; nacre white, "iridescent on the posterior 
border. 

Length, two and one-fourth to two and three-fourths of an inch; 
height, one and three-eighths inches; width of female across the pos
terior slope, nearly one and three-fourths inches; the male is less. 

This most beautiful shell is abundant in thc White and Wabash 
rivers; it is also found in the Ohio, but rather rarely. 

Dr. Lea described it under the name of Unio formo8us, from the 
Ohio River at Cincinnati, in'lS31, but his name long since passed into 
synonymy. The finest spec~mens which have passed through my 
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hand in the past twenty-five years came from the ~hite River, near 
Indianapolis. They are brilliantly Codored and absolutely perfect on 
the apex, showing all the characters of that important region. The 
shell belongs to a large and well-defined group, of which Lea's Unio 
arc(]!formis has been regarded the leading form. 

The only Indiana shell with which this form can be confounded is 
the Margaritana marginata Barnes, but that shell lacks the lateral 
teeth, and has, besides, rough folds on the beaks; these characters 
will alone distinguish them. 

Mr. Barnes originally described this from the Detroit River, 
Michigan. His description was as follows: 

"Shell moderately thick, acutely. angulated before, obtuse and some
what angulated behind; disks infiated; anterior slope flattened and 
forming a right angle with the disk, ribbed longitudinally and wrin
kled transversely; beaks one-third from the posterior extremity, decor
ticated, approximate and somewhat elevated; anterior lunule oval 
heart-shaped; posterior lunule not distinct; basal margin a little de
pressed near the anterior extremity; anterior margin straight, and its 
edge not entire; epidermis yellowish green, rayed with dark green, 
finely striated transversely, and with from three to six more conspicu
ous transverse wrinkles. Anterior slope marked with longitudinal ribs 
which are beautifully cancellated by the strire and wrinkles passing 
over them, ribs projecting and fo,rming a dentated edge; shell slightly 
gaping at both extremities; cardinal teeth two in each valve, com
pr~ssed and crenulate, lamellar teeth short, projecting, finely crenu
late, and terminating abruptly; nacre bluish white iridescent." (Amer
ican Journal of Science, VoL VI, page 273, Plate XV, Fig. 17, 1823.) 
I think that this well-known shell, described in 1823, should form the 
type member of the large group to which it belongs, and not Unio 
arc(]!form·is Lea, as above suggested. 

UNIO PERSONATUS 8ay. Plate 33. 
Shell circular in outline, inflated, rather thick, thicker before, 

smooth, small; epidermis dark horn-color, thin, the entire posterior 
half covered with fine capillary lines which pass from the beaks to 
the ventro-posterior margin, polished, decorticated on the beaks; 
lines of growth well marked, numerous, darker, crowded anterio'rly, 
with a tendency to become imbricated on the posterior portion; 
dorsal margin curved, snterior rounded or obtusely angular; ventral 
margin round, with slight sinus near the posterior end; posterior mar
gin truncated, emarginate, thin, sometimes dentate, gaping; anterior 
umbonal slope rounded; lateral umbonal slope suhinfiated; posterior 
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umbonal slope swollen in the female, very closely rayed with capillary 
lines, the lines of gro·wth denticulate, giving a cancellated appearanC!e 
to a considerable portion; umbones full, rounded, smooth, much ele- . 
vated above the dorsal margin, decorticated; ligament short, thick, 
light brown in color; lunule small, wide; cardinal teeth short, thick, 
solid, double in the left and disposed to be tritid in the right valve, 
striated; lateral teeth short, thick, curved upwards, striate; anterior 
cicatrices distinct, small, deeply impressed; posterior cicatrices contiu
ent, large, not deeply impressed; dorsal cicatrices not well marked; 
pallial line very faintly impressed; cavity of the shell wide, rather 
larg~, of the beaks full, round, fairly deep; nacre pure white, iridescent 
posteriorly. 

Length, one and one-half inches to two inches; height, one and five
eighths inches; width, one and one-eighth inches. 

This description is based upon a specimen now in the State collec
tion at Indianapolis, whi.ch came from the Wabash River, but was 
received by the State from the Museum of Comparative Zoology, at 
Cambridge. It is now a very rare shell; indeed, in all the collecting 
which I have done in Indiana I never found a specimen. It also 
occurs in the Ohio, but I can give no facts in' the :watter of its habits. 

Mr. Lea described this same species, having the male before him, 
after Say described it, giving it the name of Unio capillaris, in allu
sion to the fine capillary rays which cover the posterior portions 
His specimens came from the Ohio. Th~re are larger specimens in 
the Call Colleetion, at Harvard, which were laoolled by Say, and still 
have, or had when the collection was transmitted, his origiual label. 
They were secured from Dr. J. Berrien Lindsley, of Nashville, Ten
nessee, who had them from Dr. rrroo.~t, one-time a resident of New 
Harmony, afterwards State GeOlogist of Tennessee. It is to 00 hoped 
that the species will be rediscovered in the State. It is a member of 
the sulcatus group. 

UNIO PERPLEXU8 Lea. Plate 34. 

Shell rather large, lenticulacr, thick, thicker anteriorly, usually 
smooth, occasionally with two or three low and depressed bosses on the 
posterior slope, sometimes with hints of very low tuooTcles on the lat
eral slope, striate near the margins, sulcate on both posterior slopes; 
epidermis very light yellow or straw-color, with numerous capillary 
rays over the whole disk, but especially numerous near the posterior 
end, wavy, sometimes joined together to form a broad green line 
from the beaks to the margin; lines of growth not close, darker, raised, 
giving the shell a slightly roughened appearance, very light-colored 
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on the umbones, thin; dorsal margin slightly curved; anterior margin 
well rounded; wmtraJ. maTgin rounded anteriorly, emarginate posteri
orly where the sulcus of the disk reaches it; biangular posteriorly, and 
curved; anterior mnbonal slo'p€ rounded, lateral umbonal slope with 
distant low s!,ellings or low bosses, indicative of tubercles; posterior 
slope flattened, subangulate, lighter colored; umbone6 small, rather 
full, somewhat raised above the dorsal margin, decurved, approximate, 
smooth, light-oolm:ed; ligament short, thiek, light brown; lunule 
small, black; eardinal teeth small, short, thick, erect, double in the 
left and disposed to be double in the right valve; if double in the right 
valve then the anterior portion is much the smaller, roughened; lateml 
teeth rather long, slightly curved, thick, strong, striate; anterior cica
trices distinct, deeply impressed; posterior cicatrices well impressed, 
confluent, that of the retractnr pedis muscle on the tip of the lateral 
tooth; pallial line faintly impressed; dorsal cicatrices Small, in the 
center of the cavity of the beaks; cavity of shell rather small, of 
the beaks wide and shallow; naore pure white, scarcely iridescent. 

IJength, two to two and one-half inches; height, one and one-fourth 
to one and one-half inches; width, three-fourths of an ineh. The 
female is quite different in outline, the ventral margin being decurved 

Atnd not emarginate, while the whole posterior slope is wider and far 
more inflated. That portion of the disk is often rough and lumpy in 
the female fo'l'1ll. 

This species is abundant in the White, Ohio, Wabash and Eel 
in all of which it has been personally collected. 'l'he shell is very 
variable; but all the main specific characters seem quite constant. 
Mr. Lea described this same shell from two Indiana localities, giving 
it other names, as follows: Unio sampsonii, with the bosses of our 
desoription much more developed, and Unio rangianus, which is a 
very sulcate male form. The species described first must, of course, 
have priority; from it the "\yhole group, which is very extensive, takes 
its name. Members of this group occur as far south as Alabama and 
have a variety of names which have elsewhere been indi.cated. * 

UNIO SULCATUS Lea. Plate 35. 

Shell small, subguadraie, inflated, smooth, rather thick, a little 
longer than high in the female; epidermis thin, usually light yellowish 
in color, sometimes olive-green polished, striate at margins, with nu
merous dark-green capillary rays over the whole disk, light-colored 
on the umbones; lines of growth distinctly impressed, imbricated 

"See A Geographic Catalogue of the Unionidoo of the Mississippi Valley, Bulletin Des 
Moines Academy of Science, Vol. I, No.1, PP. 41, 42, 1885. 
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posteriorly and denticulate in the femf!le; dorsal margin somewhat 
curved, oblique anteriorly; anterior margin munded; posterior margin 
emarginate denticulate, the teeth fitting into interspaces on oppos,ite 
valve, but only so in the female, the male being without denticula
tiona; anterior umbonal slope full and round, lateral umbonal slope 
subinflated, posterior umbonal slope sulcate, inflated and especially 
so towards the ventral margins, the lower division usually projecting 
farthest, denticulate, with numerous imbricated older denticula
tions over the marginal third left from former margins, which give a 
cancellated appearance to some specimens, a narrow groove 0'1' sulcus 
extending from two-thirds of the disk to the margin, the groove divid
ing the posterior inflation sO' that the lower division is the mOTe 
swollen; the posterior dorsal margin is depressed; umbones smaIl, full, 
rounded, decurved, not touching, lighter colored; ligament short, nar
row, thick, light brown; lunule short, wide, membranaceous, oval; car
dinal teeth short, thick, erect, slightly curved anteriorly, double in 
the left valve and disposed to be trifid in the right valve, irregular, 
triangular; lateral teeth short, thick, str-aight, crenately striate; ante
rior cicatrices small, very deeply impressed, distinct; posterior cica.
trices distinct, large, very deeply impressed, the small retractor pedis 
at tip of the laterals and pit-like; dorsal cicatrices very small, in the 
center of the cavity of the books; pallial cicatrix faintly impressed; 
cavity of the shell small, rather wide; of the beaks, shallow; nacre 
pearly whit.e, iridescent post.eriorly .. 

Length, one and one-fourth inches; height, one inoh; width, three
fourths of an inch. 

This description is based solely on two females, the male not being 
at hand when it was made, though it was afterwards l"OOeived fOil: figur
ing. In the male ~he shell is less rotund, and the emargination is 
wanting, as well as the posterior denticulations. 'I'he male is much 
longer and much flatter. Acoompanying the two that are described 
was a maJe specimen of Unio rangianus (=Unio perplexus Lea), and 
my experience has been that these are often confused. 

This beautiful little shell is found in the Wabash and the Ohio, 
and less commonly in the Wh,ite River; the specimens described carne 
from the last named. The very large circular shape of the posterior 
adductor impression is unlike anything presented by another Indiana 
shell, and will help to ,*pnrat~ it. The species is usually regal'!ll',l n~ 
being rare. 
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UNlO LUTEOLU8 Lamarck. flate 36. 

Shell large, elongate, somewhat inflated, rather thin, circularly 
rounded before, elliptically rounded behind, the male often somewhat 
pointed posteriorly, female more tumid posteriorly, emarginate ven
trally; epidermis light horn-color, polished and shining, usually abun
dantly rayed with narrow, bright, green, c:renulate, somewhat curved 
rays, which depart from the beaks and cover more or less closely the 
posterior three-fonrths of the disk; these are often wanting, especially 
in old specimens; lnnule long, narrow; ligament long, thin, light hO'I.'n
color; hinge margin nearly straight or very slightly arcuate; umbones 
prominent, approximate, concentrically wrinkled, the wrinkles being 
angulate and the apices of each pointing toward apex of the umbone, 
light, nearly white, in color, when the epidermis is perfect; cardinal 
teeth double in both valves, equal only in the left valve, rather small, 
thin, acutely serrate, all directed anteriorly; late!ral teeth long, thin, 
lamellar, striate, nearly or quite strruight; dorsal plate smooth, short, 
rounded, thin; anterior cicatrices distinct, that of the adducto,r rather 
deep, large, striate, irregularly impressed, that of the protractor pedis 
well impressed but not. deep; posterior cicatrices confluent, very 
slightly impressed, smooth, iridescent; pallial cicatrixowell impressed 
before, broad and shallow, or scarcely impressed, behind; dorsal cica
trioes numerous, impressed as deep pits in an irregular row in the 
center of the cavity of the beaks; cavity of the beaks rather shallow; 
:nacre pure white, sometimes somewhat iridescent posteriorly. 

This form is widely distributed througho,ut the central west, and 
is not only abundant but is frequently the only form found. It is 
usually of a darker 00101' when it inhabifu muddy river beds. The 
females are the most nnmerous and the most variable in outline, which 
fact accounts for their use in the several descriptions of shells that 
now form synonyms of this species. ~fr. Barnes has described the 
large and swollen female, such as is often found in the Wabash and 
the Ohio, under the name of Unio siliquoideus. 

The original description of Lamarck was as follows: 
"U. te8ta oblongo.ovata, tenui subpellucida, lutoo-virente, radiata; latere 

antioo majore, lanore, rotundato. 
"Habite la riviere &squehana et celie Mohancks, dam lea Etat3 Unia.

* * *. 1-a ligament pa88e entre le crochet et la charniere. Largeur, 69 
millimetrea. " 

This short and imperfect description was not known to the earlier 
students of American mollu8~ and there is little wonder that con
siderable synonymy has heen estahlished on this shell. It has a very 
wide rang;e, extending from Winnipeg and Slave lakes and the Sas
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kaichewan River, British America, to central New York, south to 
Georgia, Alabama, Texas; west to Kansas, Montana and Dakota. In 
all this range it is abundant in favorable localities and often' attains 
a great size. Lamarck'::; original specimens did not approach the maxi
mum dimensions which this shell sometimes reaches. 

A very beautiful ana somewhat depauperate fOorm occurs in the 
lakes of northern Indiana. It was a specimen of this sort that cOonsti
tuted the basis of Anthony's description of Unio dis tans. Though 
sometimes confounded with Unio ligamentinus Lamarck, there is 
really no excuse for the confusion Oof the tWOo fOorms, since they are 
more dissimilar than alike. 

The character of the undulations on the beaks of this fOorm will 
serve to separate it from all others. It is often confused with Unio 
ligamentinus, as suggested above, but the beaks alone will serve to 
distinguish them. 

UNIO MULTIRADIATUS Lea. Plate 37. 

Shell subrotundate, rather thick, slightly thicker anteriorly, smOooth, 
compressed laterally, medium in size; epidermis thin, light straw-color, 
lighter on the umbones, brilliantly rayed with green rays, many of 
which are capillary, extending from the middle of the first-formed 
shell to the ventral margin, the lines wavy, interrupted at the lines of 
growth, sometimes broader by the union of several capillary rays; 
lines of growth numerous, raised; dorsal margin curved, anterior mar
gin produc-ed, rounded; ventral margin well rounded, posterior margin 
subbiangulate, in females emarginate, pointed SIOmewhat in the male; 
anterior umbonal slo'pe flattened, lateral umbonal slope rounded, POoS
terior urn bonal slope inflated, somewhat angulated near the beaks, 
especially in the male; ('()vered with minute capillary rays; umbones 
depre~sed, full, rounded, decurved, approximate, light-colored. with 
several fine undulations which are indistinct; ligament large, short, 
high, thick, dark reddish horn-color; lunnle long, linear, membrana
ceous; cardinal teeth double in the left valve and disposed to be double 
in the right, specimens varying in this particular, short, thick, erect, 
the posterior division being the larger, triangular; lateral teeth short, 
rather thick, striate, curved; anterior cicatrices IM"ge, well impressed, 
distinct; posterior cicatrices confluent, large, slightly impressed; dorsal 
cicatrices in the center of the cavity of the beaks; cavity of the shell 
large, inflated, of the beaks rounded, excavated, subtriangular; nacre 
white and beautifully iridescent posteriorly, so thin near the posterior 
margins that the color lines or rays show through without transmitted 
light. 
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Length, two and one-half to three inches; height, one and one-half 
to two inches; width, one inch, the female sometimes larger. 

The specimens described came from the Wabash River, in which 
stream it is an abundant species. It is also found in some of the small 
lakes in northern Indiana, in the Ohio, and in the White rivers. Fine, 
but rare, exampl~s were obtained in 1896 in the Eel River, near North 
Manchester. It has boon received from various poopJe under the 
names of Unio Zigamentinu8 Lamarck and Unio 1!entrico8U8 Barnes, 
but is easily distinguished by the characters of the rays alone. It is 
usually an abundant shell. 

U NIO VENTRICOSUS Barnes. Plate 38. 

Shell large, rather thin, ventricose, smooth, subelliptical in outline; 
epidermis thin, polished, smooth, s,mate near the margins occasion
ally but rarely, with numerous broad and green rays extending to the 
ventral margin from the middle of the umbonaI slope, light straw-col
ored, lighter on t'lw ooaks; lines of growth widely separated, well im
pressed, darker, interrupting the rays; dorsal margin well curved; an
terior margin well rounded, projecting; ventral margin slightly 
curved; posterior margin inclined to 00 emarginate in the female, 
pointed in the male, subangular; anterior umbonal slope. well rounded. 
full, swollen; posterior umbonal slope full, subangular, with many 
green rays which makes this slope the darkest portion of the shell; 
lateral slope rounded; umbones large, full, decurved, triangula,r, with 
three or four coarse undulations near the apex, lighter col,ored than 
balance of the shell, approximating; ligament large, short, thick, 
powerful, dark reddish or horn-color, much raised above the dorsal 
margin; lunule small, dark; cardinal teeth short, erect, thin and plate
like, sometimes ,more thickened, double in the left and .single in the 
right valve, serrate; lateral teeth fairly long, curved, plate-like, striate; 
anterior cicatrices large, distinct, deeply impressed, concentrically 
striate; posterior cicatrices not at all impressed, confluent; do,rsal cica
trices on the cardinrul plate small; pallial line hardly impl'essed; cavity 
of thie shell very large, of the beaks large, rounded, deeply excavated 
into the umbones; nacre pure white, iridescent posteriorly. 

Length, three to fo·ur or five inches; height, three inches; width, 
one and one-half to two inches, varying with the sex. 

Unio ventrico8U8 is one of the most common shells in Indiana, and 
has been found in nearly every part of the State: Large and fine ex
amples have come from the Ohio, the Wabash, the Eel and the Kan
kakee. It is a variable shell, and this may be the reason why it has 
had so many names given it by descriptive naturalists. Mr. Lea de
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scribed a beautifully rayed and polished form from the Ohio under 
the name of Unio occidens; from Canada he described a similar shell 
under the name of Unio canadensis, and from other localities still 
other forms came in for names. But Mr. Barnes first described the 
shell, and his name mu~t stand for it. It can not be well confounded 
with any other species; its beaks alone will serve to separate it from 
all other Indiana shells; its nearest congener is the following, but the 
umbones of 'vcntr1COS1J.S are rounded, of suboratus quite angular. The 
specimen described and figured herein is from the Mankato River. 

UIno SUBOVATUS Sa.y. Pla.te 39. 

Shell very large, rather thick, thicker anteriorly, ovate in outline, 
smooth, ventricose, greatly compressed on the posterior dorsal mar
gin, gaping; epidermis yellowish straw-color, thin, smooth, polished, 
mdiate, darker on the posterior umbonal slope, where it is not only 
striate but the epidermis is often modified into a kind of short, brown 
wool which is especially marked near the margin; lines oJ growth dis
tant, coarse, crowded anteriorly, more or less irregular; dorsal mar-

greatly curved, thickened, anterior margin full and round; pos
terior margin widely rounded, somewhat emarginate in the female, 
but inclined to be pointed in the male; ventral margin long, slightly 
curved; anterior umbonal slope full, large, round, somewhat exca
vated in the region of the beaks; posterior umbonal slo'pe very much 
inflated, angular, very flat near the beaks, darker, much roughened; 
lateral umbonal slope fun, polished; umbones very much raised, tri
angular, full, angnlate, usually deco.J'i.icated, separated, decurved, 
lighter oolored; ligament short, wide, very thick and powerful, dark 
horn-color O'r brown, much raised above the dorsal margin and some
times higher than the h:!aks; lunule none; cardinals s,hort, thick, but 
not remarkably sO', double in both valves, serrate, crenate; laterals 
Eohort, thick, nO't much devated, striate, slightly curvE:'d; anterior cica
trices very large, deeply impressed, irregular in outline; posteriO'r cica
trices not at aJl impressed, confluent, concentrically striate, iridescent; 
anterior portion of the pallial line crenately impressed; dorsal cica
trices numerous, large, in a row on the plate of the cardinal tooth; 
cavity of the shell very large, wide, deep; of'the beaks very deeply ex
cavated, full, triangularly rounded; nacre pearly white, iridescent pos
teriO'rly. 

Length, four and one-half to six inches, the last being that of the 
mO're pointed males; height, three and one-half to' four inches; width 
of females, from two and one-fourth to two and one-half inches. 
Larger specimens sometimes occur. 
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This species is one of the largest that are found in American waterS. 
It is often confused with Unio ventricosus Barnes, but may easily be 
distinguished by the characters of the posterior slope and of the beaks; 
it also attains a much greater size than Barnes's form. The specimen 
figured and described herein is a female, from the Wabash, and be
longs to the State collection. The species occurs also in the "White 
and Ohio somewhat abundantly, and rarely in the Eel River, 
near North Manchester. No other large Un£o in Indiana has so pe
culiarly angulated a p();;terior slope. 

UNIO CAPAX Green. Plate 40. 

Snell large, rather thick, very ventricose, higher and inflated pos
teriorly, circularly oval in outline, viewed posteriorly shaped like the 
marine Oardium; epidermis dark drab to brownish, lighter on the 
beaks, smooth, polished, eradiate, or faintly rayed with darker brown 
rays especially on the dorsal portion of the posterior umbonal slope, 
striate near the margins; lines of growth coarse, numerous, somewhat 
raised, lighter colored; dorsal margin very much curved, evern sinuous; 
anterior margin somewhat angulated, produced, about one-half as long 
IlB the posterior margin; the posterior margin roundly al1gulated, very 
long, sometimes emarginate in the feinale, much elevated above the 
laterals, ventral margin straight; the umbonaI slopes all very much 
inflated, vro:y large, all rounded, that of the anterior portion excavated 
under the beaks, the female is especially inflated in this region; um
bones very large, vro:y much raised, rounded, curved, touching, as the 
shell gets old the beaks wear each other away, viewed from either the 
anterior or posterior the outline is very much like that of Oardium; 
ligament large, thick, coarse, dark brown, raised; lunule large, black, 
elliptical; cardinal teeth single in the left and double in the right 
valve, depressed, thick plate-like, very serrate; lateral teeth rather 
short, thin, striate, curved, double in the left and single in the right 
valve; anterior cicatrices very large, deep, that of the adductor deeply 
impressed quite near the margin; posterior cicatrices very lar~, 
slightly impressed, very iridescent; pallial line deeply. impressed an
teriorly, iridescent throughout; dorsal cicatrices numerous, large, in a 
row on the cardinal plate; cavity of the shell very large, deep, broad; 
of the beaks very wide, deep, round, excavated into the decurved por
tion; nacre pure white, somewhat iridescent posteriorly. 

This description is based upon a single large female, which meas
.ures four and one-half inches in length; three and one-fourth inches 
in height; two and threte-fourths inches in width. The specimen came 
from the Wabash. 
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This is by no means a common shell in Indiana, and is only known 
from the two large streams, the Ohio and the Wabash. Its gr~atly 
swollen character will enable it to be easily separated from all other 
shells. 

UNIO LTGAMENTINUS Lamarck. Plate 41. 

This, one of the oldest and best known ITnios, was described from 
the Ohio River by Lamarck, Animaux sans Vertebres, edition of 1838 .. 
Vol. VI, page 533, as follows: 

., U. t68ta fYlJali t7tmida, 8uh epiderme carulida; ligamenw 8ubduplioi: unico 
externo aetecto; allero int·ra natem et cardinem obtecto. 

"Habile la riviere de l:Ohio. A. Michaud. La coquille a 81tr chaque 
valve un angle obtm au cote anterieur. Son test est tres blanc. Son corselet 
est un peu eleve en carene. Dent cardinale fort epaiAlle. Largeur, 77 
millimetres.' , 

It is quite possible that the very extensive synonymy that is ex
hibited by this species is due largely to the incomplete description 
which Lamarck gave to this form. It is widely uistributed over the 
United States from western New York to Michigan, Minnesota, Da
kota, and Kansas; south to Texas, Louisiana, Alabama, and Tennes
see. In this vast range, throughout which it is common or abundant, 
it has a wonderfully djversifled environment. Its home may be in 
sluggish and muddy bayous, where it delights to dwell in mud and 
sand; in rapidly flowing mountain streams, like the upper Cumberland 
and the Holston rivers, where it may be found on gravel bars or 
wedged in between the larger rocks in the middle of the channels; in 
the muddy or gravelly rivers of the western prairie States, as in Iowa 
and Illinois, where it dwells indifferently in mud or graveL It fol
lows, therefore, that these great differences in environment will be 
influential in determining its coloration and its form. So it is among 
the most variable, in minor details, of any of the common rivcr-mus
sels of the western States, shariIfg in this regard the changes in form 
incident to Unio luteolus Lamarck and Unio compZanatus Solander, 
the last named being a form which has n.ever yet been found in any 
stream west of 'the Appalachians, outside the drainage of the Great 
Lakes. These very variable shells have been described many times by 
those who look for differences rather than resemblances, and so the 
great burden of synonymy has arisen. 

Shell large, elliptical, compressed, rounded before, subbiangulat€ 
behind, smooth or striate, thickencd anteriorly, thin and iridescent 
posteriorly; epidermis yellowish straw-color, rayed with numerous, 



484 REPORT OF STA'TE GEOLOGIST. 

broad, green rays, extending from the umbones ventrad; the rays are 
indistinct or wanting anteriorly; lines of gro"\V'th numerous and often, 
especially In old specimens, raised into ridges which are concentric 
with the ventral margin; ligament long, thick, black, nearly straight; 
umbones scarcely prominent approximating, with many very fine, con
centric folds, apparent only in young specimens with perfect epider
mis; from the posterior edge of the umbones an obtuse angle extend~ 
over the disk posteriorly to the margin where it is apparent at one of 
the angles which renders the outline bianglllate; cardinal teeth double 
in the left, and disposed to be double in the right valve, triangular, 
crenulate, roughened; lateral teeth long, lamellal', slightly curved ven
trad, crenulate; plate between cardinal and lateral teeth incrassate, 
arched, smooth; anterior cicatrices large,.decply impressed, distinct; 
posterior cicatrices large, slightly impressed, confluent, that of the 
l'etractor pedis muscle impressed at the extreme end of the lateral 
teeth; dorsal cicatrices in the cavity of the umbones as deep pits dis
posed in a straight line, 'which ends nea,r the margin of the plate; 
pallial cicatrix crenulate, deeply impressed anteriorly; nacre purc 
white, iridescent, in many specimens with a blush of pink or with 
decided pink coloration. 

Length, 125 mm.; height, 75 mm.; breadth, 52 mm. 
The measurements given are those of a large specimen from the 

Des Moines River, at D\3s )foines, Iowa" The species often exceeds 
these dimensions, but is commonly found smaller. In the female the 
posterior margin is much more rounded than in the male, and the bi
angulll!te character quite disappears. The general outline is more flow
ingly rounded, and the transverse measurements somewhat greater, in 
the femaJe than in the male shell. 

Say's description of Unio craS8U8, ,vhich is a synonym, does not 
agree with his figure, as has fllready bcen pointed out by Dr. Lea. He 
says his species has waves, while the figure, which shows the interior 
of the shell only, d{)Cs not give any hint of that character. It is 
doubtful that the description and figure WL'Te made from the same 
species. Moreover, it will be noticed, from the dates assigned to these 
several forms in their synonymy, that Say's species was described long 
before Lamarck framed his description. But there had alrcady been 
described from Europe, by Retzius, 1788, a species with the name Say 
employed. Say's name, therefore, falls into synonymy. This shell is 
often received from correspondents under the name of Unio l1Lteolus 
Lamarck, which form it very closely, in some respects, resembles. 

This species is very abundant all over Indiana, and especially ~o 
in the Ohio, Wabash and Kankakce. It is a mud-loving species and 
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may commonly be found in asSOOiadi with Unio luteolus, Unio 
rnultiplicatus and Unio undulatus. It· easily identified; from re
lated f()rms like Unio ventricosus the • S will separate it. 

UNlO COOPERIANf'B Lea. Plate 42. 

Shell circular in outline, large, very thick, nodulate, laterally com
pressed; epidermis dark brown, striate,~someWhat polished on the 
umbones, radiate, lighter in color on the osterior slope, rather thick; 
lines of growth numerous, raised, darker, som~what inclined to be im
bricated on the posterior slope, dorsal m'W gin curved, anterior margin 
somewhat angulate; ventral margin roun~ly curved; posterior margin 
rounded, with a tendency to be biangufute; anterior umbonal slope 
round and. full, with a f£'w very small f018 just anterio,r to the beaks; 
lateral umbonal slope rr,unded, with a umber of large nodules or 
pustules on its middle po-rtion; posterio umbonal slope compressed, 
with scattered nodules which are not ve la.rge, near the dorsal mar
gin the nodules are very small and arranged more or less definitely in 
rows which extend to the dorsal margin;! umbones full, fairly promi
nent, eroded, dark colored when perfect;' ligament short, thick, wide, 
very dark brown; lunule elliptical. alm{' st black, membranaceous; 
cardinals double in the left and single in the right valve, shori, erect, 
thick, very much striated, serrate; lat,era teeth short, thick, straight, 
striate; anterior cicatrices large, deeply 'mpresscd, distinct; posterior 
cicatrices distinct, deeply impressed, cdncentrically striate; pallial 
cicatrix very crenate !lnteriorly, scarccly visible posteriorly; dorsal 
cicatrices on the cardinal plate; cavity .of the shell narrow, of the 
beaks deep, triangular, DtirrOW; nacre ve~' white and iridescent, 

This shell often attai,ns a length of fo r inches, and is quite three 
inches in height. The females are sometimes inclined to be emar
ginate, and are more convex than the In ,es. It is a common shell in 
the Ohio and the Waba"h, but has been :noticed by me in no other In
diana streams. It is cODlmonly mistak4n for Unio pustulosus ~ea, 
from which it differs in the color and m$.,rkings of the epidermis, the 
number, character and dlsposition of t~e nodules, the characters of 
the hinge teeth and in general 01ltlilJe; nevertheless it often is seen 
with sp€<!imens of that form under a co mon label. 

UNIO IRRORATUS Lea. Plate 43. . 
Shell small, thick, convex, round or circular, very thick anteriorly 

and in the region of the beaks, nodulate;i epidermis light yellow, thin, 
lighter on the beaks, beautifully and de~selY rayed with bright green 
capillary rays over the whole disk, the rrs being sometimes made up 
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of a succession of linear gr-een spots, sometimes the capillary lines are 
so crowded together thnt they form either a broad ray or cover a large 
portion of the disk with green, shining; lines of growth very. much 
impressed, giving the shells a roughened appearance, interrupting the , 
rays; dorsal margin greatly curved; anterior margin scarcely pro
duced, nearly straight; ventral margin lomg, greatly mundoo.; posterior 
margin hiangulately rounded, emarginate in female, produced in the 
male; umhonal slope CO~1Vex, full rounded; the lateral slope either flat
tened or somewhat sulcate, with many large and small nodules ar
ranged witho<ut definite order; posterior slope suhangulate, oometimes 
markedly so, the angle extending from the umbones to the margin, 
the dorsal portion having numerous linear and curved lines of folds 
which extend to its margin; umbones very much raised, triangular, 
pointed, decurved, approximating, apiculate in the young, angulated; 
ligament short, thick, black; lunule heart-shaped, very well marked, 
black; cardinal teeth I:Ihort, vory thick, very rough, serrate; lateral 
teeth short, very wide aud thick, coarsely striate, slightly curved; 
anterior cicatrices distinct, very deeply impres..<:ed, that of the anterior 

-retractor pedis as a pit ill the lower podion of the anterior division 
of the cardinal teeth; posterior cicatrices distinct, well impressed, that 
of the retractor pedis deep, as a pit at the end of the lateral; pallial 
cicatrix well impressed, especially anteriorly; dorsal cicatrices very 
small, on the cardinal plate; cavity of the shell small, narrow; of the 
beaks broadly triangular; nacre silvery white, occasional specimens 
being found with a tinge of salmon. 

Specimens have been seen whioh were from two and one-half to 
throo inches in both length and height, these two dimensions being 
nearly equal. Width, fr;!ill one and one-fourth to one and one-half 
inches, depending or; the sex. Shell common. 

Numerous specimens may be taken in the White, the Wabash and 
the Ohio. The general green appearanee of the shell and its circular 
outline, with its nodules, will enable anyone to separate it from all 
othe~s. The Wabash specimens are especially fine since the beaks are 
rarely ever eroded when taken from that stream. 

UNIO PUSTULATUS Lea. Plate 44. 

Shell subquadrate in outline, thick, thicker before, nearly as high 
as long, pustUlate, inflated; epidermis t.hin, polished on the umbones, 

. striate elsewhere, dark horn-color, sometimes greenish yellow, the 
pustules much lighter in color; lines of growth conspicuous, far apart, 
darker, cencentric; dorsal margin straight behind the umbones.. 
rounded before; anterior margin wen rounded; ventral margin 
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rQunded, sQmetimes emarginate; posterior margin truncate, straight, 
fQrming a right angle with the dorsal margin; anterior umbonal 
slQpe rounded; lateral umbonal slope full, rounded, with three tQ 
five large pustules arranged in a row from the beaks to the margin, 

. and anQther rQW of large pustules Qn the border line Qf the posteriQr 
slQpe which is flattened, raised to the margin Qn the dQrsaJ aspect, 
and has a number of small pustules crQwded tQgether, withQut Qrder, 
on the slQpe; umbQnes rather full, rQunded, decurved, with a few 
coarse wrinkles or fQlds; ligament short, thick, narrow, dark-brown; 
lunule cQnspicuQus, small, black; cardinals large, thick, hea.vy, double 
in the left and single in the right valve crenulate; lateral teeth shQrt, 
straight, lamellar, fQrming a right angle with the plate of the cardinal 
tooth; anteriQr cicatrices distinct, deeply impressed; PQsteriQr cica
trices confluent, slightly impressed, cQncentrically striate and very 
iridescent; dQ·rsal cicatrices in the oenterQf the cavity of the beaks; 
pallial cica,trix very much crenulated anterIorly; cavity of the shell 
small, Qf the beGks triangularly-rQunded; nacre dead white. 

This shell is Qften mistaken fQr the fQHQwing Qne, but is entirely 
different in the number, kind and arrangement Qf the pustules; the 
characters of the teeth differ also. In the present species the large 
tubercles a:rearranged in tWQ rQWS frQm the beaks to the ventral mar
gin; they Qtten are partially formed; as in the specimen figured, Qn the 
ventral margin and are then seen to he prQduced by a fQld Qf the 
mantle, the animal appearing to be too Jarge fQr its shell and thus 
forming the pustules which are, at first, simply fQlds in the margin 
Qf the shell; afterwards the mantle cQmpletely fills the under side with 
nacre" thus lifting the fQld into prominence as a pustule. The outline 
Qf the shell is different from that Qf p1lstulosU8 with which it is often 
confused. In both species, in the YQung, ratheT'large, quadrate, green 
spots appear on the umbones and the upper portiQns Qf the lateral um
bonal slQpe; these are highly characteristic. 

Unio pustulatus QCcurs in the OhiQ, Wabash, White; Blue, :EeJ and 
Kankakee rivers, and is a fairly CQmmQn shell. It is to be found in 
I?uddy bQttoms and in still waters; poor specimens may be taken, as 
at the Falls Qf the Ohio, Qn gravel beds. 

UNIO PUSTULOsUS Lea. Plates 45, 46, 47. 

Shell large, thick, heavy, pustulate, rQunded in Qutline, ventricQse; 
epidermis striate, especially so towards the margins, yellowish green in 
colQr, thin, with numerous fairly large green spots Qn the umbonal 
slope, especially abQve the regiQn where the pustules begin; lines of 
growth numerQUS, impressed, imbricated posteriQrly, darker in the 

32-Geol. 
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middle umbonal region; dorsal margin nearly straight, anterior margin 
forming an obtuse angle with it; anterior margin nearly straight, ven
tral margin rounded, posterior margin produced, slightly hiangulate, 
sometimes emnrginate; umbonal slopes all rounded and full, the supe
rior portion of the posterio'r slope being covered with minute pustules, 
and being somewhat sulcate; umbones full, elevat,ed, round, free from 
lJUstules, separated, greenish colored or with large spots of green; liga
ment long, thick, wide, dark brown colorr; lunule large, ovate, mem
brauaceous; cardinal t,ecth large, heavy, short, striate, rough, double 
in the left valve and single in the right valve; lateral teeth thick, 
heavy, straight, crenately striate; anterior cicatrice,; deep, distinct, 
:rough; posterior cicatrices distinct, deeply impressed; pallial line cre
nat.e, well impressed; dQfsal elca,triccs on the cardinal plate, small, 
numerous; cavity of shell shallow, of the heaks deep and triangular; 
nacre white; with occasional blotches of brownish color. 

The shell which forms the basis of this description is a fair type of 
the form which Dr. Lea called Unio dorfeuill-ianus, from the Ohio 
River. It is a large example of typical ptlstulosus, which name will, 
properly, include many which Dr. Lea has given this shell from other 
localities. In Indiana'the species occurs very abundantly in the Ohio 
and Wabas.h rivers, and in the White and Eel rivers, but in the two 
last named it is not as large a sheH as in the Ohio River. It dwells in 
muddy bottoms, but is quite active, and may always be taken crawling 
around on sand and gravel bars, especially when the rivers are reccd
ing from floods. The species as seen in the Wabash and Ohio presents 
'Very constant features, but in the White and Eel rivers it is a flatter 
sh€l1 than is indicated in the above description. 

UNIO GIUNIFERUS Lea. 

Shell circular in outline, inflated, thick, heavy, very thick anteriorly 
and in the region of the umbones, pustUlate, the knobs being rather 
sharp and most numerous over the lateral umbonal slope; epidcrmis 
chocolate brown, shining on the umbonal slopes, striate, especially so 
near the margins, rather thin, eradiate; dorsal ma,rgin nearly straight, 
anteriol' and ventral margins well rounded, posterior margin rounded
emarginate, e8pecially emargimite in the female; ligament large, 
thick, reddish brown, ovate, raised much above the dorsal margin; 
lunule large, black, membranaceous, oval; anterior umbonal slope 
abruptly rounded, lateral 11mbonal slope full, inflated, covered with 
many small tubercles which are often eroded at the tips; posterior 
umbonal slope subangulate near the beaks, compressed below, some
'what sulcate, with a number of small tubercles which are rather 
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pointed and two obtuse carinm which extend to the siphonal openings; 
cardinal teeth heavy, thick, erect, much divided, double in the left 
and disposed to be trifid in the right valve, very striat.e and serrate on 
the margins, the cardinal pJate massive; lateral teeth sho.rt, thin, 
striated near ends, plate-like, j()ined to cardinal by a broad plate; 
anterior cicatrices deep, rough, concentrica.lly striate, distinct, that of 
the anterioif' retractor pedis placed well under the lobe of the cardinal 
tooth; posterior cicatrices deep, distinct, striate conc{mtrically, that 
of the retractor pedis at tip of the laterals; anterior portion of the 
pallial line very deeply and crenatcly impressed; dorsal cicatrices 
numerous, pit-like, placed on the cardinal plate near its margin; cavity 
of shell large, of the beaks yery deep and roundly triangular; nacre 
purple or bluish, margined sometimes with white. 

This description is based upon Number H1672 of the collections 
. of the American Museum of Natural History, and it is due to the 
courtesy of Professor Whitfield that the shell could be used for this 
purpose. The series came from the Mississippi River, at Dav6uport, 
and is a most beautiful one. 

The cloS€ general appearance which this shell presents to Unio 
pU8tulo8U.~) coupled with its beautiful purplish nacre, will separate it 
from all Indiana shells except U nio verrnCOSU8. 'rhe last named shell 
is, however, much more flat, and the pustules are la.rger and far more 
numerous; the character of the beaks is entirely different, those of 
verrUC08U8 being triangular and covered with fine wavy lines. The 
umhones of this shell are inila,ted, large, ,'ery prominent, apiculate, 
and direded anteriorly. The two &hells need not be confused. 

Unio graniferu8 occurs in the White, Wabash, Blue and Ohio 
nvers. It is abundant in the Ohio awl Wahash where it attains a large 
size. 

UNIO LACHRYMOSUB Lea. Plate 48. 

Shell large, thick, heavy, thicker a.nteriorly and very thick in the 
region of the beaks; flattened in the young but fairly well inflated in 
the old specimens, quadrate in outline, sulcate on the disks, tubercu
late, especially so on the umbonal slope, the larger tubercles appearing 
to run down the side of the disk as a thick liquid would flow, a fact 
whicn suggests the specific name; epidermis smooth, st.riate near the 
margins, dark horn-color, eradiate; lilles of gro:wth numerous, crowded 
near the anterior and other margins, impressed; dorsallllargin slightly 
curved, anterior margin well rounded; ventral margin emarginate 
towards tl~e posterior end, rounded in front; posterior margin emal'
ginate, somewhat produced; anterior umbonal slope well rounded, full, 
lateral umbonal slope rounded, or sometimes sulcate, in young speci
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mens much fiatter; posterior umbonal slope angular, tuberculate, com
pressed towards the dorsal margin and with many small tubercles; 
umbones large, full, triangular, full of small tubercles which are 

• 	 rather sharp and pointed, decurved, not appmx:imating; ligament 
large, thick, black or dark brown; lunule ovate, large membranaceous; 
cardinal teeth large, thick, heavy, erect, striate, disposed to be double 
in both valves; lateral teeth long, slightly curved, striate, thick; an
t.erior cicatrices large, rough, distinct; posterior cicatrioes large, con
fiuent, not deep, striate; anterior portion of th,e pallial line very deeply 
impressed and crenulate; dorsal cicatrices placed on the plate of the 
cardinal teeth; cavity of the shell large, of the beaks large, triangular, 
exca.vated well up into the beaks; nacre pearly white, iridescent. 

This species is very abundant in all the larger streams of southern 
and northwestern Indiana) a:iJ.d in the Ohio; it is one of the mud-in
habiting shells. The size it attains often reaches four and one-half 
inches in length, and as much in height. The arrangement of the 
tubercles is various, no two specimens showing the same order; in 
some forms the shells are nearly smoOlth or have only a few large 
,pustules; in others they are very numerous and arranged all over the 
'disk, with a more or less two-lined order for the larger, OMS. The 
sui cation of the lateral umbonal slope extends from the beaks quite to 
the margin, becoming wider as it lengthens. Dr. Lea described his 
Unio asperrimus from III form of this species which had sharper 
tubercles than usual, with fewer large ones. Olosely allied to it, and 
often mistaken for it, is, the next species, specimens of which I have 
ooen from Indiana. Indeed, the State collection at Indianapolis con
tains Unio Zachrymosus with the name of Conrad's form; such a speci
men was sent to me for :figuring as Unio fragosU8, but is the OM used 
herewith in making the smaller :figure illustrating Lea's shelL It re
mains only to say that this is a most abundant shell in all places where 
it is found at all. It should be easily separated from all others. 

UNIO FRAGOSUS Conrad. 

"'Shell Buborbicular, ventricose, with an indistinct narrow furrow, 
and two approximate series of very prominent irregular· tu~rcle8, 
anterior ones largest; umbonal slope angular; posterior slope slightly 
concave, with a few narrow rib-like tubercles, mo·re prominent near 
the margiI).; posteriorr margin direct, slightly emarginate; ligament 
slope straight, slightly oblique; umbo narrow, promiMnt, beaks much 
incurved, pointed, tuberculated; epidermis brown, with two or three 
broad \\ridely interrupted rays. 

"'Observations.-This :fin? species ,8ipproaches quadruZu8 Raf., but is 
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much more ventricose, has more prominent tubercles, and is very 
distinct. I am indebted to Dr. Blanding for the splendid specimen 
l1epresented by the figure; it is from the Scioto River, Ohio." (Conrad, 
Monography of the Family Unionida:" page 12, Plate VI, Fig. 2, 
1836.) 

I have been unable to secure a specimen of this'very common shell 
for redescription, the shell sent for this species from the State collec
tion being the preceding form. I have, therefore, been obliged to 
copy Conrad's original description. Many specimens have, however, 
passed through my hands, from time to time; from these it may be 
said that the'species is a much more ventricose one than Unia lachry
maBUS, it is more quadrate in outline, the posterior slope is much 
rougher and is commonly imbricated by the growth lines, the color ot 
the young specimen is more green than in the allied form of Lea, and 
the whole facies of the shell is vary much rougher. It does not seem 
possible that they could be confused. Large and fine specimens are 
in the Call Collection, at the Museum of Comparative Zoology, at 
Cambridge, and l1epresent a wide distribution, from Ohio to Kansas. 
In this State I have seen specimens which came from the Ohio, col
lected by myself at Charleston, and three fine ones from the Wabash, 
collected by DT. Barton W. Evermann. It is to be regretted that one 
could not be secured for purposes of illustration. 

UNIO VERRUCOSUS Barnes. Plate 49. 
Shell subcircular, pustulate, large, thick, heavy, ventricose in the 

young, but far mo,])e flattened in the old specimen; epidermis dark 
horn-color to chocolate color, thick, reddish-brown on the beaks in 
some specimens, striate, polished on the lateral umbonal slope; lines 
of growth very numerous, crowded, slightly darker; dorsal margin 
straight, somewhat decurved anteriody; ant,erior margin rounded; 
ventral margin well rounded; posterior margin rounded, emarginate, 
oblique; anterior umoonal slope full and round; lateral umbonal slope 
rounded, with more or less regulady arranged tubercles, some of 
which are rather sharp; posterior umbonaI ~lope somewhat com
pressed, pustulate, deeply furrowed from near the umbones to the 
margin, the furrow causing the emargination, a few small, somewhat 
regularly arranged pustules on either the angle or near the dorsal 
margin; umbones full, small, pO'inted, decurved and directed ante
riorly, very finely and crenately plicate, approximate; ligament thick, 
large, dark brown, very long; lunule large, cordate; cardinal teeth 
double in the left and disposed to be trifid in the right valve, rough, 
irregular, striate; la,teral teeth sh<>rt, thick, straight, striate, rough, 
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often diseased; anterior cicatrices distinct, deep, rough, excavated 
under the cardinals, which project over thc adductor; posterior cica
trices dist.inct, deeply impressed, concentrically striate; dorsal cica
trices numerous, in a row on tl1'C outer side of the cardinal plate not 
far from its edge; pallial line deeply impressed and crenulated ante
riorly; cavity of the shell large, of the beaks large, deep, t.riangular, 
extending well up into the beaks; nacre purple or chocolate color. 

Specimens of this species sometimes attain a size of nve inches in 
length, and almost an equal height. The specimens on which the 
foregoing description is based came from the Wabash River. The shell 
is common in the Ohio and of large size. One of the three specimens 
before me came from the State coUection under the name of Unio 
,qranife1·'us. Lea, but is not that species; both hav,e purplc nacre, but 
graniferus is of the shape of irroTatl.lS, the pustules are quite different, 
the shell is far more inflated, and its outline more round than verru
wsus. This shell is found in the Kankakee, Wabash, White and Ohio 
rivers; probably will occur in other parts of the State. It is common 
and frequently contains pearls, IQose, or pearly excrescences attached 
to the valves. It is found on gravel bars and in mud. 

UNJO ORBCCt;LATUS. Hildreth. Plate 50. 

Shell rather large, thick,heavy, orbicular in outline, slightly com
pressed laterally, smooth; epidermis indistinctly radiate, dark horn
color, rather thin, ffi"oded on the umbones; lines of growth well im
pressed, numerous; dorsal margin curved; anterior margin wel1 
rounded; ventral margin slightly rounded; posterior rna,rgin rounded 
in the male,emargina.te in the female; anterior umbonal slope full 
and rounded; lateral umbonal slope flattened; posterior umlxmal slope 
subangular, very much C'"ompressed from above; umbones large, not 
high, long, depress'cd, eroded; ligament long, reddish brown, thick, 
much elevated above the dorsal margin; lunule large, ovate; cardinal 
teeth short, thick, erect, heavy, nearly smooth, double in the left and 
single in the right valve, occasional specimens show a tendency to 
divide the right cardinal intO three portions, of which the middle one 
is the largest; lateral teeth short, thick, crenately striate; anterior 
cicatrices distinct, very deep, rough, deeply excavated under the ante
rior division of the cardinal teeth; posterior cicatrices de'C'ply im
pressed, striate, confluent, the portion occupied by the retractor pedis 
impression being very deep and/excavated at the tip of the laterals; 
pallial line well impressed; dorsal cicatrices in a row and pit-like on 
the cardinal plate, with one or two very large and deep ones under the 
middle of the plate which connects the cardinals and. the laterals; 

http:male,emargina.te
http:irroTatl.lS
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cavity of the shell rather wide, deep, of the beaks fairly deep, rounded; 
nacre usually white, sometimes a warm pink. 

Specimens four and one-half inches in length havc been taken in 
. the Ohio; the shell occurs also in the Wabash and the White rivers. 
It belongs to the group which is headed by Unio ligamentinus La
marck. Dr. Hildreth anit the earlier naturalists seem to have con
sidered this shell as a variety of Unio crassus Say (=Unio ligamen
tin·us Lamarck, sho·rt and thick variety found in the Ohio), but it 
certainly would seem to be a good species, From the Mississippi 
River Dr. Lea redescribed this shell under the name of Unio higginsii, 
in the Vol. IX, O~rvations on Unio, but there is no doubt of specific 
identity. The original description of Hildreth being generally inac
cessible, I append it: 

"Shell nearly orbicular; anterior margin broad, and slightly 
rounded; posterior, short and narrow; disks, much inflated; dorsal 
margin, lightly rounded, and basal margin the same; ligament, thick 
and elevated, passing between the beaks; beaks, a little projecting, 
distant and deco.rticated;epidel'mis, a da.rk chestnut on the center of 
the disks, passing into a light brown as it approaches the margin; 
burface lightly waved on the upper part of the disks, and finely wrin
kled below, transversely; cardinal teeth, direct, elevated and deeply 
sulcated; lateral teeth thick and prominent; posterior cicatrix, deep, 
and rough before; anterior cicatrix, broad, finely waved; striated and 
beaut.ifully iridescent; cavity, broad and deep;' nacre, flesh-color, and 
,ery iridescent with purple and violet." (American Journal of 
Science, Vol. XIV, First Series, page 284, 1828.) 

UNIO CIRCULUS Lea. Plate 51. 

Shell t!lick, small, circular in outline, inflated, in female emarginate 
posteriorly, smooth; epidermis green:ish olive to dark brown or almost 
black, radiate especially on the posteJ:iol' umbonal slope, thin, velvety 
f.nd striate, polished or shining on the umbones; lines o-f growth some
what raised; darker, concentric, causing a wrinkled appearance ante
riorly; dorsal margin much curved; al!terior, ventral and posterior 
margins well rounded in the male, in the female the posterior is often 
emarginate and shorter: anterior umbonal slope very full and round, 
nearly or quite pa.<rallel with the anterior margin; lateral umbonal 
slope full and round; posterior umhonal slo-pe full and rounded, 
l~ghter colored with several indistinct rays that become capillary near 
the ligament; umbones full, high, round approximated, incurved 
with small concentric wrinkles near the tips, plaoed well forward 
nearly on a line with the anterior margin; ligament short, thick, ele



494 REPORT OF STATE GEOLOGIST. 

vated, light brown; lunule lenticular; cardina.l tooth d()uble in the left 
and trifid in the right valve, thick, erect, rough, the middle division 
in the right valve being the larger, thicker, triangular; lateral teeth 
sh()rt, thick, straight, d()uble in both valves or disp<>Sed ~ be so, f()rm- . 
ing a right angle with the plate ()f the cardinals, r()ughly striate; ante
rim cicatrices rough, deeply impressed, distinct; posterior cicatrices 
small, deeply impretlBed, distinct, that of the retractor pedis being 
placed at the tip of the la.teral teeth; pallial line well impressed, crenu
late anteriorly; dorsal cicatrices in a rowan the cardinal plate, small, 
pit-like; cavity of the shell small, wide, o·f the beaks deep, triangular; 
nacre silvery white. 

This shell is very common throughout the Ohio all along the 
Indiana shores; it is also numerous in the lower Wabash. Specimens 

. in addition have been seen from the White and Eel rivers, and two 
from the St. }.iary's River in the northeastern portion of the State. 
Several depauPeTate specimens were sent me by Professor Evermann, 
taken in some of the lakes of northern Indiana, but the looality record 
has been lost. Dr. Lea redescribed this form under the name of Unio 
lens, a species which one ()r two recent writers have pmfessed ~ think 
distinct! A very depauperate form comes fr()m Lake Eric; under the 
rolling of waves and beating on the bars alcmg the shores the condi
tions o.f life are such that the animal exhausts all its energy in main
taining life rather than in building shell material~ To, this shell Lea 
gave the name ()f leibii: The characters of the shell are so well marked 
in Indiana tha~ no one need err in determining the form. 

UNIO BETU8U8 Lamarck. Plate 52. 

Lamarck described this shell in the following terms in the «Histoire 
Naturelle des Animaux sans Vertebres," 1819, Vol. VI, page 72; also, 
second edition, 1838, Vol. VI, page 534: 

"U. testa rotundata, tumida, ,intus violacea; natibus retusis, erosis; 
dante laterali breviusculo. * * * 

"Rabite les rivieres de Is. N ouvelle-Ecosse. A. Michaud. Test 
epais; epiderme d'un vert jaunatre; dent cardinale grosffiere, sillonnee, 
divisee en deux. Longueur apparentJe, 47 millimetres." 

From specimens furnished by Professor Barton W. EV€TIIlann, a.nd 
taken in the White River, Indiana, the following description is drawn: 

Shell ro.tund, large, smooth, convex, heavy, rounded before, Circular 
behind; epidermis rather thin, polished, striate, disposed to imbrica
tion towards the margins, olivaceous, lines of growth numerouS, 
crowded, darker; dorso-posterior margin curved and rounded; postero

, dorsal umbonaJ. slope lighter horn~colored, with numerous oopillary 
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rays of green, which are especially marked near the beaks, this slope 
is separated from the lateral umbonal slope by a rather well marked 
angle, it has also two slightly marked carinre; umbones large, promi
nent, aproximating closely, curved anteriorly, and projecting slightly 
beyond the ante:ro-ventral margin, smooth; ligament short, thick, 
curved with dorsal margin, light hom-color; lunule large, co·roate, sca
rious; cardinal teeth single in the right, double in the left ,valve, 
multi-tuberculate, striate erenule, the folds all originating at a 
common point immediately under the tip of the umbone, as a whole 
the segments aJ:1e triangular, massive, thick, short; laternI teeth long, 
curved, commencing w~ll toward the dorsal margin, and nearly on a 
line with the anterior portion of the cardinals, lamellar, somewhat 
thick. double in both valves, erenulate on the margiuB; the plate con
necting the cardinals with the laterals has several fo,lds or plications, 
rather thin; anterior cicatrices distinct, deep 8l!ld pit-like, not very 
llllrge, the IlIdductOT roughened, theprotracrtoT pedis strialte; posterior 
cicatrices deeply impressed, large, confluent, that of the retra<;.tor 
pedis Itt the tip of lamellre of lateral teeth; dorsal cicatrioos numerous, 
pit-like, often confluent, placed on the plate formed by the base of the 
cardinal teeth; pallial cicatrix well impressed throughout, but deepest 
and most crenulate anteriorly; nacre rich purple, lighteT to white ou 
the margins, beyond the pallial line. 

Length of a mature specimen, 70.75 mm.; breadth, 43.50 mm.; 
height, 74.56 mm. 

In most all of the larger streams of Indiana this shell may be sought 
for Buccessfully; it has passed in rev Lew from the Ohio, White, White
water, Wabash, Eel, Kankakee, St. Joseph's rivers, and in two or 
three small lakes in northern Indiana. Its characters ally it to Unio 
circulus, but the color of the naere and the very retuse beaks, directed 
so prominently forwards, will separate it at sight from any other form. 
The nacre is commonly white near the margin; all the region of the 
shell within beyond the edges is dark purple or chocolate, which color
ing is highly characteristic. The largest and finest specimens come 
from the Wabash. 

U:KIO ELLIPSIS Lea. P1ate 53. 

Shell obliquely and elliptically oval, very thick, heavy, much in
flated, smooth, the region of the beaks very thick; epidermis velvety 
in perfect specimens, striate, radiate with numerous green color lines 
from beak to margin, usually to be seen all over the disks, shining: 
on the umbones, thin,oIive-green in color; lines of growth numerous, 
darker, far apart; dorsal margin curved, abruptly so anteriorly, form
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ing an obtuse angle under the beaks, rapidly retreating towards the 
ventral margin, making the anterior outline very oblique; ventral 
margin rounded, emarginate near the posterior end in the female; 
posterior margin sharply rounded; umbon'es very full, inflated, de
curved, directed forwards, viewed from the anterim' the outline is 
cordate like It Oardium, tips of umbones minutely wrinkled; ligament 
long,.thiek, curved, light-brown; lunule cordate; cardinal teeth double 
in the left and single in the right valve, thick, erect, very variable, 
the divisions usually parallel with the lateral teeth, in some examples 
they are triangular, in others plate-like; lateral teeth long, slightly 
curved, very thick and heavy, roughly striate, the lower plate usually 
somewhat thickened near the end; ~anterior ciCatrices very large, 
rough, deep, distinct; posterior cicatrices distinct, large, deeply im
pressed; pallial line deep and crenulated anteriorly; dorsal cicatriees 
numerous, pit-like, in the eenter of the cavity of the beaks; cavity of 
the shell wide, of the beaks rounded a,nd shallow; nacre pearly white. 

'1"he largest of four specimens on which this description is based 
measures two and three-fourths inches in length; two and one-eighth 
inches in height; one and five-eighths inches in width. Specimens are 
often found which are much larger. The largest come from northwes
tern Missouri and eastern Kansas, to which Dr. Lea gave the name of 
Unio peaZii, now Ii r~gnized synonym. In Indiana specimens have 
been seen from the Ohio and Wabash rivers, where the form is very 
abundant. It is a very common species on the Falls of the Ohio at 
Louisville. It may be found in all kinds of bottoms, rocky, gravelly, 
sandy or muddy; it is the most common shell to be found around 
muskrat burrows on the Wabash. 'rhe peculiarly oblique character 
of the shell, the way the beaks project anteriorly, and the teeth will 
enable its ready recognition. 

UNIO CYPHYUS Rafinepque. Plate 54. 

Shell suboval, somewhat flattened laterally, incrassate anteriorly, 
thinner over posterior region, sometimes obscurely tuberl;mlate frOID 
middle of umbonal slope to ventral margin, the obtuse tubercles being 
alternately disposed and usually larg'est about the middle of the disk; 
the anterior margin is regularly rounded as far as the regions of the 
umbonal tubercles, then usuaUy emarginate or sulcate, a character 
which is particularly well marked in the old female and the very young; 
growth strilB numerous, crowded, and conspicuous, the lines indicat
ing arrest of growth being darker and broader, well marked and rather 
deeply impressed; ligament light brown, smoqth and flat-ellipitical; 
lunule evident and somewhat cordate; the beaks are coarsely and con
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centrically undulate} the undulations numbe'ring three or four, with 
the epidermis somewhat lighter in color than that on the slopes of the 
umbones; cardinal teeth single in the right, and double in the left 
valve, triangularly pyramidal; lateral teeth double in the left, and dis
posed to be double in the right valve, nearly or quite straight in old 
specimens, or slightly curved downward in the very young shell, thick; 
anterior cicatrioes distinct, pit-like and deeply impressed; posterior 
cicatrices distinct, well impressed, that of the retractor pedis being 
more distinctly marked than the posterior adductor, and impressed 
at end of lateral teeth; pallial cicatrix faintly impressed and somewhat 
sinuous; cavity of the beaks shallow and rounded, with numerous, 
linear, minute muscular impressions posterior to the oo."C of the car
dinals and often upon them; epidermis straw-yellow or honey-brown 
in color, the young specimens occasionally found with hair-like green 
rays, which are, however, confined to the umbonal slope; nacre pure 
white and somewhat iridescent posteriorly. 

Geographical Distribution.-This shell ranges from western Penn
sy1vania to the Alabama River, Alabama., and westward to Iowa and 
Minnesota. In the rivers of the middle Ohio drainage and in Iowa 
it is a common and beautiful species. The animal is of a deep salmon 
color, which character should assist in separating it from its con
geners. 

In Indiana this shell is found only in the Wabash and Ohio rivers, 
'so far as my personal knowledge extends. But it is common in the 
deeper waters of those streams, varying in color from dark brown to 
light yellow, according to age and station. 

This species has a very interesting history which I have elsewhere 
fully given, and the main facts of which a,re reproduced herewith; 
this seems to be justified by the fact that Rafinesque's name has never 
been employed for this form, which is common in collections under 
Dr. Green's name. 

In 1827 Dr. Jacob Green* obtained from "the rivers in the neigh
borhood of Pittsburg" f,n undescribed Unio t.o which he gave, with 
formal description, in Contributions of the Maclurian Lyceum to the 
Arts and Sciences, I, p. 45, July, the name Unio cesopus. Later in
vestigations developed Lhe wide distributi,!n in the rivers of the west 
of this shell; bnt its ori5'inal deseriptio,:o is so rarely seen that nearly 

'" Jacob Green, M.D., was born in Philadelphia on the 26th of July, 1790; he died in that 
city on February I, 1841. He was well and favorably known as an educator,-and was for a 
number of years professor of chemistry in the Jefferson Medical College. Hi. scientific 
work waS not extensive, but was of a most excellent charact... He was a distinguished 
.tudent of mollusca and of trilobites. He was the discoverer of that small but most inter
esting form from the Utioa Shale known as 'Priarthru8 beckii. 
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all modern identifications are traditionary. Frequently this highly 
characteristi(l) shell is received from collectors under the various names 
of Unio rubiginosus IJea. Unio coccineus Lea, and occasionally with 
specimens of Unio ellipsis Lea.. The plate which Dr. Green designed 
to illustrate this spooi~ is a very fine specimen of early lithograph
ing, and very well e:x:hibiiE its characters; the male shell was employed. 

The original descriptio::! was as follows: 
"Testa Qvata, antice l1udato angulata, compressa, postice orbiculata, 

transversim sulcata et rugosa; rugis prope margines obsoletis, serie 
nodulorum a natibus versus margines, inferiorem decurrente, instruc
tis; natibus dooorticatis et leviter erosis; periostracha nitida, luteo 
fusca; intus alba iridescente; dentibus crassis, striatis. Plate 3. 

"Hunched Unio.-Sh0U oval compressed, thin'and slightly angular 
at the anterior end or margin, regularly rounded, convex and thick 
at the posteriOll' margin, ~l)ghtly incurved and but little eroded, from 
the beaks over the diak and near the middle of the shell there is a 
remarkable gibbosity ')r nodulous ridge, produced by the strire be
coming in this place remarkably thick and tuberculated. There ap
pears also in some specimens the indications of a second ridge near 
the anterior end; both these ridges are alternately raised and de
pressed; periostracha much wrinkled by the strire, of a light horn
color, and remarkably glabrous, in old and young specimens, it is 
dMker than the perf€ct shell, and the young are often beautifully 
rayed and spotted with brown; nacre commonly white, pearly and 
iridescent; teeth moderately thick, length about two inches, breadth 
about four. ' 

"This shell inhabits probably all the western waters; and it is a 
little remarkable that Professor Rafin.esque, who has described and fig
ured so many of the Unionidre, should have omitted this remarkable 
species. I found eight or ten of these shells in the river, in the neigh
borhood of Pittsburg. In old shells the anterior margin is often pro
duced and truncated, and the young specimens seem to be peculiarly 
liable to a p:reternatural enlargement of some portions of the shell 
more than others." 

Seven years prior to this description Professor Rafinesque had de
scribed a shell from the Falls of the Ohio River, at Louisville, Ken
tucky, where Unio 11380pU8 is a common form, to which he gave the 
name Obliquaria cypkya, * and which he has characterized as follows: 

"29. Espece. Obliquaria cyphya (Unio cyphia). Obliquaire cy
phie. 

"Test epais bomM, bosseUi, bord flexueux, en talus poeterieurement; 

.. Vide: Annales Generales des Sciences Physiques. BruxeHes. Septembre. 1820. p. 805. 
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epiderme brun-chatain; tubercule it rides flexueuses; nacre blanche. 
Longueur 8-9, diametre et axe 5-9 de la largeur . 

. "Largeur 2 a 3 POllees; test plus epais anterieurement, a grosses 
rides et a quelques tubercules oblongs; une grosse bosse oblique lon
gitudinale; dents epaisses striees. Aux chutes de l'Ohio." 

Rafinesque did not attempt to figure tms species, as he had done 
with most of the sheJls described in his memok In the absence of 
a good figure only his technically imperfect and brief description may 
be relied on to furnish a clue to the shell he intended in this case. 
'I1h~re haa' never been much question in my mind that he had Unio 
(Esopus before him when he made his diagnosis. No other Ohio 
River Unio could possibly satisfy the characters heT'S ·given. The 
single character of "chestnut-brown epi~rmis" alone is not true of 
all specimens of this form, but such examples are often found. The 
originaJ description is here repeated that the reader may himself de
cide whether a careful review of the species will not qredit the form 
to Rafinesque. 

In accord~nce with custom, the spe-cWc name of all these forms is 
given the masculine ending, believing that the proper form of Unio 
is masculine; the specmc nam,e being simply an adjective, it must con
form in ~nder to that of the noun to, which it applies. 

UNIO VARlCOSUS Lea. Plate 55. 

Shell very large, heavy, thick, very ponderous ant,eriorly and in the 
region of the umbones, with a number of coarse longitudinal folds 
or varices on the lateral umbonal slope, polished on the umbones, out
line elliptical-o,vate, oblique anteriorly; epidermis thick, dark brown, 
eradiate, striate and imbricate towards the margins, lighter colored 
on the posterior umbonaJ slope; lines of growth numerous, coarse, 
crowded especially so 3JJteriorly, impressed, aiding to give the shell 
a roughened appearance; dorsal margin obliquely curved; anterior 
margin abruptly rounded, short, oblique; ventral margin full, 
rounded; p06terior margin much produced, biangular, emarginate, 
obliquely rounded to meet the dorsal margin; anterior umbcmal slope 
somewhat excavated, overhanging which are the long umbones; lateral 
umbonal s10pe full, round, with seven to eight ooarse folds which are 
placed on the lines of growth; posterior slope sulcate, then angulate, 
the portion nearest the dorsal margin much compressed, striate" im
bricate especially near the posterior margin, with one or two very in
distinct hair-line-like ridges extending from the beaks; umbones very 
large, full, curved anteriorly and at the same time decurved, widely 
separated, triangular, exceedingly thick and heavy; ligament very 
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large, long, curved, thick, wid€, dark brown; lunule very large, trian
gular, black, membranaeeous; cardinal teeth large, thick, heavy, erect, 
lines drawn through them would be mainly parallefto the dorsal mar
gin, double in bot;h valves, but made up of many coarse plates in the 
left valve, coarsely striate, ~rate on the margins; lateral teeth large, 
thick, curved, double in the left and disposed to be trifid in the 
right valve, coarsely striate, thicker at extremities; anterior cicatrices 
large, very deep, very rough, distinct, that of the anterior retractor 
pedis deeply impressed on tho base of the cardinal teeth; posterior 
cicatrices very deeply impressed, striate, that of the retractor pedis 
dt'eply impre8~ed at the tip of the lateral teeth; pallial line deeply and 
crenat.ely impressed anteriorly; dorsal cicatriG'OS large, impressed in 
the umbonal cavity just posterior to the cardinal plate; cavity of the 
shell large and wide, cavity of the beaks rather rounded, bl'O'a.d; 
nacre pearly white. 

The specimen from which the above description is drawn is from 
the Wabash and is a very large and old shell; but its characters are 
permanent. 'rhe form-was described from the Ohio River, at Cin
cinnati, by Dr. Lea; in the Ohio the shell is common. Large speci
mens were collected in that stream neal' Charleston, in 1894, rivaling 
the dimensions of the one herein figured. The shell is very oblique 
because of the wa~ in which the beaks are placed, being so far forward 
that they form, when viewed from the front, the outline of a large 
Cardium. The shell is close to Unio cyphyus Rafinesque, and it may, 
indeed, be mistaken for an old specimen of that the animal is 
similarly colored. It is readily identified among all found in the Ohio 
or Wabash, the only Indiana streams from which I have seen this 
shell. 

U NIO COCCINEUB Lea. Plate 56. 

Shell thick, rather large, somewhat inflated, snborbicular in outline, . 
pointed posteriorly, smooth, polished on the umbonal slopes; epider
mis dark horn-color, in some specimens greenish-olive, rayed, espe
eially so on thE: umbones of young specimens, thin, smooth, striate 
near the margins; lines of growth distinct, darker, concentrically ar
ranged, crowded anteriorly, somewhat imbricate posteriorly; dorsal 
margin curved, very milch so in the region of the umbones; anterior 
margin slightly produced, rounded; ventral margin rounded; poste
rior margin slightly ema,rginate, produced, pointed, biangular, forming 
an obtuse angle wheTe it meets the dorsal margin; anteTior umbonal 
slope rounded and full; lateral slope rounded, inflated; posterior um
bonal slope somewhat angular, gradually compressed towards the dor
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sal margin, with two or three faint carime extending from the region 
of the beaks to the margin; umbones full, not greatly elevated, ap
proximated, with two or three coarse folds which best'show in young 
specimens; ligament large, thick, wide, black; lunule oval, large, black, 
membranaceous; cardinal teeth large, thick, triangular, rought serrate, 
double in the left and single in the right valve; lateral teeth large, 

\ long, thick, straight, striate, double in the left and single in the right 
valve; anterior cicatrices very la.rge, deep, rough, distinct, excavated 
under the anterior portion of the cardinals; posterior cicatrices dis
tinct, rather deeply impressed, that of the retractor pedis large and at 
the tip of the lateral teeth; dorsal cicatric6E! n,ear- the margin of the 
cardinal plate; pallial line impre8&ed crenately near the anterior end; 
cavity of the shell large, wide, of the books deep and wide; nacre white 
or warm pink color. 

'fhis is a common shell in all portions of Indiana. Specimens have 
been seen from the Ohio, White, Wabash, Eel, Whitewater, Blue, 
Kankakee, St. Mary's, St. Joseph's rivers and from several of the Jakes 
in northern Indiana. From the Eel river come the largest and finest 
specimens I have ever seen ..rrhey ar·e the variety with white nacre to 
which the name Unio gouldianus has been given. The typical form 
of coccineus has a warm pink nacre; in all streams where one color 
oecurs the other may aI,JI) be found. The females are often much emar
ginate posteriorly and the males often much produced. This shell is 
commonly f(mnd in collections mixed in trays with Unio rubiginosus 
Lea which it greatly resembles; it lacks the marked angle on the pos
terior slope which is characteristic of the older known form. The 
markings on the beaks of the young specimen;; a.re entirely unlike and 
some of each should be tnken to aid in separation. 

USLO OBLIQUUS Lamarck. Plate 57. 

Shell heavy, sulcate, thick, large, triangularly cordate, wrinkled 
parallel with the lines of growth, compressed on the posterior umbonal 
slope, turgid or swollen at the umoones, very solid and thick anteri
orly; epidermis rather thick, stria.te, especially at the margins, black 
or corneous, olivaceous in the young, eradiate except in the young; 
lines of growth numerous, impressed, crowded; dorso-posterior mar
gin, in the old, arcuate, almost circular in old speeimens; posterior 
umoonal slope rounded, much produced in old specimens, with rather 
marked angle at junction with posterior margin; ventral margin dis
pOISed to be sulcate; anterior margin rounded, scarcely produced, not 
as far forward as the umbonal tips; umbones large, very thick, turgid, 
somewhat produoed beyond the anterior margin, approximating in 

http:stria.te
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perfect specimens, minutely undulated at tips; ligament large, thick, 
long, black, curved parallel to the dorsal margin; lunule large, cordate, 
black; cardinal teeth large, heavy, short, bifid in the left and disposed 
to be trifid in the right valve, rough, striate-crenulate, all segments 
departing at varying angles fro.m a point immediately under the apex 
of the umbones, the dorsal division in the left valve the largest and 
heaviest, and parallel to the cardinal teeth; plate joining cardinal 
teeth with the lawrals short, thick, smooth dorsally, but striate ven
trally, margin somewhat crenulate; lateral teeth long, thick, slightly 
curved ventrad, striate-crenulate, rough; anterior cicatrices deep, 
rough-pitted, distinct, outline of the adductor SIOmewhat triangu
lar, that of the protractor pedis elliptical, hehind rather than un
der the adductor; posterior cicatrices distinct, well and deeply im
pressed, the adductor concentricailly striate; the retractor pedis circu
lar, pit-like, impressed just below the ends of the lateral teeth; pallial 
cicatrix brood, crenulate, ,\,;ell impressed throughout, but no,t deeply 
impressed anteriorly; dorsal cicatrices not impressed in the cavity of 
the beaks, but as a br<Y,d row on the posteriolr margin of plate formed 
by the cardinal teeth, numerous and rough; nacre white, in some speci
mens with occasional brownish blotches, iridescent posteriorly; dimen
sions of average mature specimen: length, 95.56 mm.; breadth, 45.00 
mm.; height, 77.40 mm. 

Lamarck's original description was as follows: 
"U. testa sublongitudinali, ovato-rDtundata, obliqua, subepiderme 

candida; ligamento subduplici; dente cardinali crasso, sulcato, bi
parartito. 

" *' *' *' Habite la riveire de l'Ohio. A. Michaud. Distincte 
de la precedente par sa forme: elle est renfiee vers les crochets, de
primee VerB l'autre extremite, bisillonnee sur Ie cote antEirieur. 
Longueur apparent, 61 millimetres." (Rist. Naturelle des Animaux 
sans Vertebres, 1818, V()l. VI, page 72; also ibid. edition of 1838, Vol. 
VI,. page 534.) 

I have seen specimens of this shell only from the Wabash and the 
Ohio; it seems to be confined to the larger streams only. It is espe
cially abundant in the Ohio and is often found in collections with 
Unio ebenus under that name. It may be easily distinguished by the 
sulcation on the posterior s}o,pe and by the character (}f the beaks, 
those of the ebenus b0ing much less triangular and more produced. 
The specimen figured is from the Cumberland River, Tennessee, where 
the form occurs in the greatest perfection. 
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UNIO EBENOS Lea. Plate 58. 

Shell large, thick and heavy, especially thick anteriorly, and in the 
region of the beaks, striat.e, smooth otherwise, oval in outline, viewed 
anteriorly the outline is cordate; epidermis dark brown or black, espe
cially in old specimens, thick, striate, imbricated posteriorly, in the 
very young a few faint lines 01' rays on the umbones; lines of growth 
numerous, raised, concentric, crowded near the margins and anteriorly; 
dorsal margin roundly curved, the curve passing directly into that of 
the anterior margin; ventral margin nearly straight; posterior margin 
biangular, subcircular; anterior umbonal slope very full and round, 
flattened towards the anterior margin; lateral umbonal slope full and 
round, inflated; posterior umbonal slope long, decurved, with two 
broad carime extending from the beaks to the post~rior margin, the 
carinm being decurved and terminating at the siphonal openings; um
bones very large, full, rounded, curved greatly anteriorly and down
wards, widely separating, ehding in a sharp tip; ligament light brown, 
long, thick, greatly curved; lunule very large, triangular, membrana
ceous, black; cardinal teeth large, heavy, thick, not much elevated, 
rough, striate, double in right and single in the left valve, dorsal por
tion of the teeth much curved; lateral teeth long, thick, heavy, striate, 
especially so near the ends, double in the left and single in the right 
valve; anterior cicat.rices very large, rough, distinct., deeply impressed; 
fost.erior cicatrices very large, well impressed, striate, beautifully iri
descent, that of the retractor pedis very large and impressed back of 
the ending of the lateral teeth, posterior cicatrices distinct; pallial line 
deeply and crenately impressed; dorsal cicatrices on the plate between 
the cardinals and laterals and very near the margin; cavity of the shell 
large, of the bea.ks large, deep, triangular, excavated far into the um
bones; nacre white, iridescent posteriorly, with occasional brownish 
patches on the lateral teeth or on the disk. 

'I'his shell is the largest of the subrotund shells in this State, and 
like the preceding, attains its maximum development in the larger 
streams. The specimen figured and described came from the Wabash 
HiveI', at Terre Haute. It measures four inches in length, three and 
one-fourth inches in height, two and one-fourth inches in width; 
larger specimens are common in the Ohio. A large bed of this species 
occurs in the Ohio about half way between Aurora and Lawrenceburg, 
and with them are associated Jllany of the Ohio River shells of both 
great size and IJrofusion. The beaks are well produced forwards and 
will aid in separating the form. 

33-Geol. 
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UIUO SOLIDUS Lea. Plate 59. 

Shell large, thick, heavy, very thick in the region of the umbones, 
obJiquely triangular, roundly cordate when viewed in front, sulcate, 
smooth; epidermis dark horn-col()r, honey-yellow in rome specimens, 
radiate in the young, thin, striate near the inargins; lines of growth 
numerous, raised, crowded, imbricated near the margins all around 
in old shells; dorsal margin obliqu~ly curved, the anterior portion 
passing almost insensibly into the straight anterior margin; ventral 
margin full and round, ema,rginate posteriorly; posterior margin bian
gular, oblique, produced; anterior umbonal slope full and sharply 
rounded, slightly excavated under the beaks; lateral umbonal slope 
full and inflated; posterior umbonal slo:re sulcate, subangular towards 
the umbones, with two distinct but obtuse carinm which end at 8i
phonal Q.penings; umbones large, high, directed anteriorly, but on a 
line, or but little above it, with the ligament, smooth, triangular near 
the tips, which do not touch; ligament }(yng, curved, brown, thick; 
lunule large, cordate, membranaceous; cardinal teeth very large, erect, 
thick, striate, serrate, double in the left and disposed to be trifid in 
the right valve, triangular; lateral teeth long, slightly curved, thick, 
striate, rough; anterior cicatrices distinct, very doop; posterior cica
trices distinct, deep, conoontricaUy striate, that of the retractor pedis 
at the tip of the lateral teeth, very deep; pallial line wen impressed 
anterimly where it is crenulato; dorsal cicatrices on the pillite of the 
cardinal teeth; cavity of the shell wide, deep, of the beaks deep and 
broadly triangular; nacre pink, with white towards the margins, 
iridescent. 

One of the most difficult of th~ groups of Unio is typified by this 
form which belongs to the group headed by Unio obliquus. A num
ber of species have been made from this a:nd closely related shells 
which will certainly prove to be synonyms; but this is not the place 
to consider the group as a whole. Unio solidus is found only in the 
Ohio and the Wabash in this State; it is not a common species so far 
as my ohoorvatioIlB go. A closely related form, caHed by Lea Unio 
plenus, is probably this form with pure pink nae:re, at le'ast I have so 
consideI'ed it in this catalogue and do not describe plenus. The whole 
matter of these forms is in a state of great confusion and should be 
cleared up. 

UNIO TRIGOb.L'B Lea. PIlI.te 60. 

Shell thick, hcavy, triangular in oJItline, inflated, striate, slightly 
sulcate; epidermis thin, greenish-yellow, sometimes honey-yellow to 
dark brown according to age or station, faintly radiate in the old, 
markedly so in the young specimen, often velvety; lines of growth 
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numerous and crowded, often darker; dorsal margin curved, forming 
an obtuse angle at junction both with anterior and posterior mlITgins; 
anterior margins at first straight, then curved towards the ventral 
mlITgin, ·which is neadly, straight and sometimes emarginate; posterior 
mlITgin biangullIT, produ()ed, oblique; anterior ;umbonal slope full and 
round; lateral umbonal slope subsulcate, inflated anteriorly; posterior 
slope angular, with two slightly raised lines from the umbones to the 
posterior margin, viewed fmm the dorsal aspect greatly flattened; um
bones llITge, prominent, triangular, decurved, placed'well forwlITd, tips 
with a few COaJ.'se folds, approximating; ligament short, thick, high, 
daJ'k brow'll; lunule short, triangullIT, membranaceous; cardinals erect, 
short, serrate, thick, rough, single in both valves but so divided into 
smaller pa,rts a,s to closely interlock; laterals lOong, slightly curved, 
thick, striate; anterior cicatrices very deep, rough, small, distinct; 
posterior oicatrices very deep, distinct, that of the retraetor pedis at 
the end of the lateral! teeth; pallial line fairly well impressed, crenate 
anteriorly; dOorsal cicatrices in a group on the plate between the CIIT
dinals and laterals; cavity of shell large, deep, wide, of the beaks 
widely triangular, deep; nacre white or sometimes tinged with pinkish. 

Both the Ohio and Wabash furnish fine and llITge examples of this 
species, which is common throughout the Mississippi Valley, and has 
had a vlITiety of names affixed to it. Unio trigonu8 is a very variable 
shell in its shape and degree of inflation, but in Oother chlITacters seems 
to be a well defined species. The nacre is often white, through sal
mOon to deep pink, and sometimes has these colorings only in the re
gion o,f the beaks. It is often confused with the following fo,rm, which 
iH the type of the group to which it belongs, but is less flat, larger, 
thicker and more narrowly angular in the region of the umbones. At 
Lawrencebllrg the species is abundant in muddy bottoms and some
times is found crawling aJ"ound on gravel bars; it is a less.active species 
than the following. 

URIO RUBIGIROSUS Lea. Plate 61. 

Shell rather large, not very thick, thicker before, quadrate in out
line, compressed laterally, striate, the females often much produced 
posteriorly; epidermis olive green ox brown, thin, shining on the um
hOones, striate elsewhere, otherwise smooth, occasionally young speci
mens are taken with rays in the region of the umbones; lines of growth 
numerous, darker, sometimes raised, making faint longitudinal ridges; 
dorsal margin somewhat curved; anterior mlITgin well' rounded; ven
tral margin slightly emarginate; posterior margin deeurved, biangular, 
oblique; anterior umbonal slope rounded, not much inflated, lateral 
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umbonal slope flattened from the books to the margin; posterior slope 
angulate, rapidly c(}mpressed towards the dorsal margin; umbones 
small, somewhat raised, triangular, decurved, placed near the middle 
of the shell, with a few coarse folds which are most marked along the 
p(}sterior angle near the umbones, lighter in color than the rest of the' 
shell; ligament short, 'thick, clavate, dark brown; lunule variable, 
small, ovate; cardinal teeth double in the left and single in the right 
valve, erect, triangular, thiek, short, striate;' lateral teeth long, thin 
and plate-like, nearly straight; anterior cicatrices distinct, rather large, 
deeply impressed; posterior cicatrices distinct, deeply impressed, that 
of the retractor pedis at end of lateral teeth; pallial line not decply 
impressed; d()rsal cicatrices on the base of ilie cardinal teeth; cavity 
of the shell shallow, of the beaks deep and triangular; nacre white, 
sometimes ruddy or pinkish. 

The length of mature specimens varies from tW(} inches to m(}re 
than f(}ur inches; the width rarely exceeds one inch. 

In every part of Indiana, in streams ooth large and small, in lakes 
and ponds this shell may be found. It is the most c(}mmon Unio 
within its limits. It is a mud-loving f(}rill, but is very active and may 
be found in all kinds of stations. A very depauperate form is found 
in the lakes (}f the northern part of the State; not only are the shells 
depauperate but they are thinner than those which occur in rivers. 
Unio rubigin08~tS ranges from New York to Texas, in all stations, and 
is correspondingly variable. The specific name is based (}n the red
dish-saJmon colored animal; comparatively few shells have colored 
nacre, but they are fairly oommon. 

UNIO OLAvus Lamarck. Plate 62. 

This shell is one of thooe prolific sources ()£ synonymy with 'which 
the descriptive matter of American fresh-water conchology has become 
burdened. In the hope that it will subserve a useful purpose the origi
nal description (}f Lamarck follows, and the synonymy as now under
stood, excepting only thooe names which have not been accompanied 
by figures: 

"u. testa sublongitudinali, oviformi, injerne tumida, obtusa; postico latere 
breviSfl1:rno; dente laterali pralongo. 

Var. testa versus extremitatem lateriB antici sensim depreBsa, magis attenuata. 
Unio modiolifonni..~ Say, Amer. Conch. 
Habite dam le lac Erie. Michaud fiL~. * * * Test tre.~ 

blanc. Longueur apparente 72 millimetres La variete b vit dam la riviere 
de la Nouvelle-EcoBse. * * * Longueitr apparcn,te 58 miUi
metres." 
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Lamarck's brief del:'cription is no doubt responsible for very much 
of the confusion which attends the s'eparation of this form. To aid in 
its correct determination the following description has been drawn, 
from specimens collected in the Duck River, Tenness€e. The speci
men figured is (me of those employed in this diagnosis. 

Shell smooth, somewhat elliptical, most 0'£ its mass posterior to a 
line drawn ver1ically from the umbones, laterally subcompressed, 
somewhat pointed posteriorly, circularly round€d before; umbones 
prominent and pointed anteriorly, apiculate; ligament large, thick, 
light brown; epidermis honey-yellow, smo'Oth, 'often polished, rayed 
from the tips of the umbones with green lines over the first formed 
haH of the disk, the rays broadening downward, o·ccasiorrally inter
rupted by the lines of growth which are numerous and strongly im
pressed giving to the lower third of old specimens a striate appearance; 
umbonal slope rounded anteriorly but compressed posteriody; in the 
female, the posterior slop€ is rather less flattened than in the male, 
while the outline of the disk is less pointed; cardinal teeth single in 
the right, double in the left valve, rather short and incrassate, crenu
late; plate connecting laterals with t.he cardinai teeth dispo&ed to fold
ing in the left and pitted in the right to cOTI'espond, thick, slightly 
arched; lateral teeth ~ong-Iamellar, curved ventrad, striate; anterior 
cicatrices confluent, deeply impressed, that of the retractor pedis im- . 
pression very deep and circular and at the end and lower margin of the 
lateral teeth and partly on them; dorsal cicatrices numerous, &mall and 
impressed in an irregular line on the under side of the plate between 
the cardinal and lateral teeth; nacre pure white, with a very marked 
iridescence pOflteriorly between the pallial cicatrix and the margin. 

Length, 53.00 mm.; breadth, 18.50 mm.; height, 30.00 mm. 
The synonymy of this species has been but partially worked out, but 

it is certain that it will include the following fOTIUS: 
Unio patulus Lea. 1829. Trans. Am. Philos. Soc., Vol. III, p. 409, 

PI XII, fig. 20. 
Unio decisus Lea. 1830. Trans. Am. Philos. Soc., VoL IV, p. 92, 

PI. XII, fig. 23. 
Unio chattanoogaensis L-ea. 1858. Jour. Acad. Nat. Sci. Phila., 2d 

series, Vot IV, 1859, p. 209, PI. XXV, fig. 90. . 
Unio consanguineus, Lea. 1861. Jour. Acad. Nat. Sci. Phila., 2d 

series, Vol. V, p. 67, PI. VII, fig. 217. 
Unio pallidofulV1ls Le,a. 1861. Jour. Acad. Nat. Sci. Phila., 2d 

series, Vol. V, pp. 83-85, PI. XI, fig. 232. . 
Um:o interventus Lea. 1861. Jour. Acad. Nat. Sci. Phila., 2d 

series, Vol. V, p. 84, PI. XI, fig. 233. 
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Unio concolor Lea. 1861. Jour. Acad. Nat. Sci. Phila., 2d series, 
Vol. V, p. 89, PI. XII, 237. 

Unio anaiiculus Lea. 1861. Jour. Acad. Nat. Sci. Phila., 2d series, 
1862, Vol. V, p. 92, PI. XIII, fig. 240. 

U nio crebrivittatus Lea. 1861. Jour. Acad. Nat. Sci. Phila., VoL 
VI, 1866, p. 43, PI. XV, fig. 41. 

Unio curtus Lea. 1859. Jour. Acad. Nat. Sci. Phila., 2d series, 
Vo1. V, 1861, pp. 92-103, PI. XVII, fig. 253. 

Both this last named form and Unio anaticulus were based on de
formed specimens of Unione,s and are, in a certain scnse, pathologic 
forms. To this synonymy must be added those other names under 
which Say described this species a leading term of which will be Unio 
modioliformis, as has been noted by the editors of Lamarck, in 1838. 
Other great groups of Uniones there are which exhibit a far 
synonymy than does that group which this species of Lamarck heads. 

So far as known this form does n(}t occur west of the Mississippi, 
nor has any member of the group been found which may be located 
west of that stream. It has its greatest development in the mountain 
regions of Georgia, Alabama, Kentucky and Tennessee, though it 
ranges, as specimens at hand prove, from ,,,,estern New Y o'rk to Ot
tawa River, Oanada, thence west to Illinois and south to middle Ala
bama, where some of its forms are exceedingly abundant in the 
streams of north-central Alabama, notably in the Ooosa, .;;\labama and 
Cahaba rivers. 

A good illustration of this common Indiana shell may be found in 
Conrad's Monograph, PI. fig. 1; also in Tenney's l:Ianual of Zo
ology, edition of 1872, fig. 460, p. 492. Reeve, in his C<lnchologica 
leanica, PI. LXIX, fig. 354, also fairly well illustrates it, but the beaks 
are represented to be more decurved than in any specimen we have 
ever seen. 

In Indiana the species has be€n collected in the Ohio, Wabash, 
White, Whitewater, Eel and St.· Mary's rivers, and it is like.Jy to be 
found in many other streams. It must be borne in mind in this case, 
and in the cases of all other Indiana shells, that the range which is 
given in this catalogue may be greatly extended on eareful examina
tion of the whole State, a study which yet remains to be made. Such 
a study ought to be undertaken. At Indianapolis ought to be 
ered a complete and full representation of all the animals of the Stat€; 
the mollusca should be fully represented in such a eollcction. In pass
ing, it may be remarked that the largest and finest shells of this form 
ever collected personally were taken near North Manchester, in the 
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Eel River. They are now in the Museum of Comparative Zoology, 
and are magnificent examples of this species. 

U~IO CRASBIDE~8 Lamarck. Plate 63. 

When Lamarck described this form he included in it a variety of 
shells, some of which were entirely distinct and are now recognized 
as other valid species. Such for example, is his variety. a, which is 
said by Dr. Lea, who saw the type in Paris, to be his Unio trapezoides J' 

it is therefore quite distinct from crassidens. The original description 
here follows from the Animaux sans Veriebres, second edition, Vol. 
VI, page 532, 1838: 

"U. testa ovali, tumida, crassa, postice rotundata, antic,e, angulis 
binis ternsive subsinuosa, dente cardinali crassissimo lobato, angulato, 
striato. 

"Habite l'Amerique septentrionale, dans Ie Mississippi, 1'Ohio, et 
plusieurs lacs. * * *" 

The remainder of the description is concerned with the diagnoses 
of the varieties which Lamarck considered as belonging to this form. 
Variety a is from the Mississippi; variety b from Lake Erie, variety c 
from the Ohio. But each variety appeaxs to be a distinct species. 

rrhe foUowing description is based upon specimens obtained from 
the Cumberland River, at Nashville, Tennessee, where the . species is 
very abundant; also facts are included from characters exhibited by 
abundant material from the Etowah and Oostanaula river:;, in 
Georgia. The species is likewise abundant in the Cahaba, Alabama 
and Coosa rivers, in Alabama. 

Shell smooth, elliptical, compressed, incrassate anteriorly, biangular 
ood much thinner posteriorly; epidermis rather thick, black in old 
specimens and deep reddish brown in young ones, striate, often with 
cu~ed, dark green rays extending ventrad from the umbones, in the 
young shell; the do'rso-posterior margin much arid quite regularly 
curved; posterior umbonal slope eradiate, somewhat flattened, sepa
rated from the lateTal slope by a marked angle, with a prominent 
raised line, sometimes two, extending from the umbones and joining 
the posterior ma,rgin at the angles, the whole posterior slope com
monly, strongly and coarsely striate; umbones small, scarcely promi
nent, slightly incurved; ligament long, thick, curved with dorsal mar
gin, black; cardinal teeth short, heavy, triangular, striate, single in the. 
right, double in the left valve, the posterior portion of the double left 
tooth nearly equal in size and shape to the single right tooth; lateral 
teeth long, thick, straight or nearly so, crenulate, in old specimens 
this is strongly marked; dorsal plate connecting the lateral with the 
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cardinal tceth scarcely marked, smooth, rounded; anterior cicatrices 
llistinct, de,eply impressed, that of the adductor muscle much rongh
ened and pitted with numerous small pits arranged in a row near the 
edge of the plate forming its upper margin; pallial cicatrix well im
pressed anteriorly and markedly crenulate throughout; posterior cica
trices distinct, that of the adductor deeply impressed and extending to 
the posterior end of lateral teeth, striate, that of the retractor pedle 
muscle deep, pit-like, sometimes confluent with that of the adductor; 
cavity of the beaks shallow, with a row of minute pit-like dorsal cica
trices some distance within the margin of the plate; nacre rich purple, 
light, iridescent, the latter feature especially marked posteriorly. 

Length, 111.25 mm.; height, 69.00 mm.; width, 40.00 mm. 
In the State of Indiana. only the Wabash and Ohio river3 have yet 

presented this shell, so far as personal Imowledge extends. In the 
Mississippi the form is commonly smaller than in the Ohio, where it 
attains a very great size; the Wabash specimens are also smaller. The 
habits of this shell are very interesting; it is not a very active shell, 
hut remains fastened in the river bottoms by it,s long and powerful 
foot;, it occurs' in hundreds in hcds muddy bottoms, and is some
times swept out by grea.t floods by bushels, as at the lower end of the 
Falls of the Ohio, near Louisville. A fine figure, rather too highly 
colored, is given by Mr. George F. Kunz in his paper on Pearls and 
Pearl Fisheries before alluded to. It is a coarse shell, very common, 
and can not be mistaken for any other species. 

UNIO FOLIATUS Hildreth. Plate 64. 

Shell large, thick, heavy, very thick anteriorly and in the region 
of the beaks, sulcate, emarginate, the ~emale especially so, male trape
zoidal in outline, female irregularly quadrate, the posterior being smu
uosly emarginate; compressed laterally, inflated at the middle third 
of the disk; epidermis dark horn-color, striate, thick, indistinctly 
radiate, in the absence of color the radiations take the form of slightly 

.il~pressed capillary rays; lines of growth numerous, darker. somewhat 
imbricated posteriorly in the male and very much so in the female, 
particularly in old shells; dorsal margin roundly curved; anterior mar
gin rounded, full, sDmewhat proc1uced; ventral margin straight in the 
female, emarginate in the male; posterior margin pointed and bian

. gular in the male, very greatly emarginate in the female, with two 
prolongations, one near the dorsal aspect and one near the ventral 
margin, which character gives the specific name to the shell; anterior 
umbonal slope roundly compressed; lateral umbonal slope sulcate, tlJ.e 
aulcation passing to the ventral margin in the male, to the posterior 
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margin in the female, the disk raised into a pronounced angle over 
the lower two-thirds; posterior umbonal slope obtusely angular, the 
angle passing baekwards very near the dorsal margin and decurved, 
the shell gaping at the siphons, posterior slope very greatly depressed 
near the dorsal margin, giving that portion of the shell a flattened 
appearance; umbones full, not greatly elevated, trapezoidal in outline, 
eroded and embryonic shell characters not observed; ligament short, 
brown, thick, somewhat elevated; lunule ",mall, elliptical, pointed at 
both ends; cardinal teeth double in both valves, ereet, tbiek, trian
gular, striate, dentate; lateral teeth short, thick, curved, striate, 
swollen near the extremities, double in both valves; anterior cicatrices 
large, distinct, deeply impressed; posterior cicatrices distinct, deep, 
rather large, concentrically striate; pallial cicatrix wen impressed an
teriorly; dorsal cicatrices in a row on the plate of the cardinals; cavity 
of the shell large, of the beaks shallow, broadly triangular; nacre 
white and iridescent. 

Spccimens have becn seen which are somewhat larger than those 
figured, but they are rare. The figures are natural size and give a 
fairly good idea of the shell and its peC1Jliar dimensions. It is a very 
rare species and is by no means common in reoently formed collec
tions. I have never seen any examples except from the Ohio River. 
In the Call Collection at the Museum of Comparative Zoology there 
are eight or ten fine examples, and to the courtesy of the officers of 
that institution I am indebted" for the privilege of using some of my 
former private collection for figuring. I give illustrations of both 
male and female. The shell should be sought in deep and muddy 
bottoms, and if one or two shells in a season be found the collector 
may well think himself rewarded, so rare is the species. Since the 
orginal description is now difficult to consult, I here reproduce it, 
that the history of the species may be complete for Indiana students: 

"Shell shaped like a grape leai, surface waved; disks swelled; base 
arcuated, and anterior margin deeply emarginate. 

"Length, 2.00; breadth, 2.00; diameter, 1.12. Hab. Ohio. 
"Shell compressed and deeply emarginate before; rounded and pro

jecting behind;" b€aJ~8 flat and eroded; ligament mo·re elevated than 
the beaks, and passing between them; hinge margin broad and 
straight; anterior dorsal margin projeeting; anterior margin, emargi
nate; anterior basal projecting; basal margin arcuated; two elevated 
ridges, extending from the beaks, and projecting on the anterior 
(lorsa.l and basal margins, with a broad furrow between; epidermis 
dark olive; waved transversely and obscurely rayed with green, aeross 
the waves; eardinal teeth small, and that in the right valve deeply 

. .' 



512 REPORT OF S'l'AJ,:E GEOT,OGIST. 

sulcated; lateral teeth short and thick; posterior cicatrix deep and 
~mooth; anterior one strongly impressed and rough behind; cavity 
broad and shallow; nacre white, tinged with a beautiful pea-green; 
iridescent on the f()re part. 

<"Remarks.-Having hut one specimen of this shell, I am unable to 
determine whether it is a new variety, or only a 'lusus natur:e.'" 
(American J()urnal of Science, Vol. XIV, page 285, plate unnum
bered, Fig. 16, 1828.) 

UNIO PARVUS Barnes. Plate 65, figs. 1-4. 

The type of this species is a small unionine bivalve from the Fox 
River, Wisconsin, collected by Mr. H. R. Schoo.}craft, while engaged 
in work on the N orlhwest Expedition, of the early part of the present 
century. The type was described by Mr. D. H. Barnes, in 1823, in the 
following words:* 

"Shell oblong-ovate, small, eonvex, sides rounded; beaks slightly 
elevated, inside pearly white, iridescent. * * '" 

"Diameter, .35-.525; length, .1-.6; breadth, .75-1.2. 
"Shell rather thin, beaks placed about olli~...fourth of the length 

from the posterior extremity, ligament very narrow, anterior lunule 
distinct arid obsoletely ribbed; basal margin slightly shortened; epider
mis brownish; an obtuse, slightly eleva,ted rib from the beaks to the 
anterior basal margin; lateral tooth rectilinear, rounded at the end, 
and parallel to the base; nacre very brilliant." 

Mr. Barnes completes his diagnosis of this form with the remark 
that it is "the smallest and most beautiful of all the genus yet dis
covered in America." 

In geographic distribution this small mollusk ranges from western 
New York and Florida to Minnesota, Texas and Arkansas. In this 
wide range there are numerous diverse environmental conditions, and 
the species appears, in a definite sense, to have responded to these, 
and thus have been produced a number ~f vari!lltions, which, passing 
through the hands of different naturalists, have been elevated into 
specific rank. In some cases, indicated below, the sexes have been 
made to serve as the basis of new species. Full collected over 
the wide a.rea of distribution, confii-m the following synonymy, in 
which the geographic distribution of several of the forms conveys its 
own argument: I 

Am. Jour. of Sci. and Arts :first series, Vol. VI, 1823, p. 274, Fig. 18; 
Lea figures the animal in Jour. Phila. Acad. 'Nat. Sci., second series, 
Vol. IV, PI. XXIX, Figs. 102, 1028.; (JQnrad~ Monography of Unio, 

"'America.n Jour. of Sci., lstSer., Vol. VI. No.2, p. 274, pl. 13, fig. 18, ouainl' ",,11/. 
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1836, PI. IX, Fig. 1; Reeve, Canchologia Iconica, VoL XVI, Unio 
PI. XXXV, Fig. 186, a very poor figure from a sp€cimen in the 
MU&eum Cuming. 

Unio paulus Lea. Trans. Am. Philoo. Soc., VoI. VIII, 1840, p. 213, 
PI. XV, Fig. 29. Frrm the Chattahoochee River, Geo'l'gia. 

Unio minot· Lea. Trans. Am. Philos. Soc., Vol. IX,.1843, p. 276, 
PI. XXXIX, Fig. 3. From L1kes Monroe and George, Florida. 

Unio marginis Lea. Jour. A cad. Nat. Sci. Phila., second series, 
Vol. VI, p. 255, 1868, PI. XXXI, Fig. 69. From Dougherty County, 
Georgia. (PI. II, Figs. 7-9.) 

U nio corvinus Lea. Jour. Acad. Nat. Sci. Phila., second &eries, 
Vol. VI, 1868, p. 310, PI. XLVIII, Fig. 123. From Flint River, 
Georgia, and Neuse River, North Carolina. (PI. I, Figs. 4-6.) 

Unio vesicularis Lea. Jour. Acad. Nat. Sci. Phila., secOOld &eri~, 
Vol. VIII, 1874, p. 37, PI. XII, Fig. 34. From Lake Oke~hobee, 
Florida. (PI. V, Figs. 35-37.) 

U nio parvus Barnes. Call, Revision and Synonymy of the Parvus 
Group of Unionidre, Pmc. Ind. Acad. of Sci. for 1895, pp. 109-119, 
1896. 

So few of the animals of the UnionidlE have been described that it 
may not be superfluous to give in this plaoo a description of the animal 
of Unio parvus (PI. 65, Fig. 1), based upon the examination of a fresh 
sp€cimen from the Des Moines River in Central Iowa. 

Color of the mass whitish; tentacular portion of (b) mantle dark 
brown, ending in a caruncle; labial palps (a) large, white, triangular, 
united at base and partially so ove'r the posterior marrgin; external 
ctenidium (e) smaUer than the internal, thicker and larger at the poo
terior extremity, which is rounded, and on the margin, which is 
marked by a double row of minute, (c) white papillre; clenidia united 
above throughout their entire length, free below; internal ctenidium 
(f) white, ovate. I 

The mass of the a,nimal within the cavity of the beak is light brown, 
owing to the color of the large liver, which shows through the thin 
tissues separating it from the chamber of the ctenidia. Foot (g) large, 
yellowish white. 

'rhe chief anatomical peculiarity is the presence of the caruncle ( d) 
i11 the female. This is somewhat separated from the main tentacular 
mass and is supported by a slender pediceL Its function is unknown. 

To complete the history of this species, the f()llowing redescription 
of the shell of Unio parvus is presented, based upon specimens eol
lcct.ed in the Wabash River, Indiana: 

Shell small, compressed, rather thin, elliptical, r<1l1nded anteriorly 
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and slightly thicker, posteriorly triangulate in the male and occa
sionally sulcate in the femaIe, thinner; umbonal slope somewha.t de
pI'essed; umbones rather prominent, with four to five coarse undula
tions; epidennis thin, olive-green over most of disk, but much lighter 
on the urn bones, striate, especially over the middle disk thence to the 
margin; in the young two broadening green banas often extend from 
the umb0'nes 'over the posterior slope to the posterior margin, other
wise eradiate; ligament small, light brown in color, thin, rather long, 
but very narrow; hinge teeth smaIl, all double in the left and single 
in the right valve, the cardinals erect, thin, lamellar, acuminate, 
cren.nlate, separating, the laterals long, lamellar, straight, smooth, 
forming a very obtuse angle with the cardinals; anterior adductor 
cicatrioos distinct, deep, that of the protractor pedis very small; poste
rior adductor cicatrix scarcely evident, confluent; pallial line distinct 
for the anterior two-thirds; dorsal cicatrices irregularly grouped in the 
rather large cavity of the beaks, minute; nacre white, iridescent pos
teriorly. 

Length. Height. Width. 

No, L 42.00 mm. 26.00 mm. 23.00 mm. Female. 
No.2. 36.30 mm. 27.57 mm. 19.25 mm. Female. 
No.3. *36.10 mm. 18.00 mm.· 14.60 mm. 1\>1ale. 

UNIO GLANS Lea. Plate 65, figs. 5-7. 

Trans. Am. Philos. Soc., Vol. IV, p. 82, PI. VIII, Fig. 12, 1830; 
Observati0'ns on the Genus Unio, Vol. I, p. 92, PI. VIII Fig. 12. Ohio 
niver.. 

Unio glans Lea. Call, Revision and Synonymy of the Parvus Group 
of Unionidce, Proc. Ind. Acad. of Scicnce f0'r 1895, pp. 113-115, 1896. 

Unio puUus Conrad. Monography Family Unionidce, pp. 100, 101, 
PL LV, Fig. 2, 1836. Wateree River, South Carolina (Pl.-V, Figs. 
32-34). 

Unio granulatus Lea. :t;roc. Acad. Nat. Sci. Phila., Vol. XIII, p. 
60, 1861. Jour. Acad. Nat. Sci. Phila., Vol. VI, p. 48, PI. XVI, Fig. 
46, 1866; Observations on the Genus Unio, Vol. XI, p. 52, PI. XVI, 
Pig. 46. Big Prairie Creek, Ala;bama. 

Unio germanus Lea. Proc. Acad. Nat. Sci. Phila., Vol. XIII, p. 40, 
1861; Jour. Acad. Na.t. Sci. Phila., Vol. VI, p. 49, PI. XIX, Fig. 54, 
1866; Observations on the Genus Unio, Vol. XI, p. 53, PI. XIX, Fig. 
54. Coosa Riv:er, Alabama. 

"This is a large male specimen from the Wabash River, Indiana. In it the cardinal 
teeth are double in bol" "al"",,; the posterior ca.rdlnal In the lelt vdlve Is curved dOT.ad a.nd 
I. very lone and thin, Its edgeillro sharply serrate. 



(", 

THE MOLLUSOA OF INDIANA. 515 

Unio cromwellii Lea. Proc. Acad. Nat. Sci. Phila., Vol. XVII, p. 
89, 1865; Jour. Acad. Nat. Sci. Phila., VoL VI, p. 258, PL XXXI, 
Fig. 73, 1868; Observations on the Genus Unio, Vol. XII, p. 18, PI. 
XXXI, Fig. 73. Kiokoo Cr~ek, Albany, Georgia. 

U nio cylind1'ellus Lea. Jour. Acad. Nat. Sci. Phil a., VoL VI, p. 308, 
PI. XLVIII, Fig. 121, 1868; Observations on the Gemu; Unio, VoL 
XII, p. 68, PI. XLVIII, Fig. 121. East Tennessee, north Georgia, 
north Alabama. 

Unio corvunculu8 Lea. Jour. Acad. Nat. Sci. Phila., Vol. VI, p. 
314, PI. L, .Fig. 127, 1868; Observations on the Genus Unio, Vol: XII, 
p. 74, PI. L, Fig. 127. Swamp Creek, Whitfield County, Georgia. 

The following couchological descripti{ln is based upon material 
taken in the White River, Indiana, where the species attains its maxi
mum development, both in point of size and abundance. 

Shell small, elliptical, striate, rather thick and subangulate poste
riorly, much thicker anteriorly and rounded; umbones elevated, 
coarsely undulate, with irregularly erescent-shap€d folds, three or Jour 
in number; epidermis rather thick, dark greenish, obscurely radiate 
over the anterior portion of the disk, a character best seen by trans
mitted light, som€'Wlha,t polished over the um boml!l slope and generally 
glossy, lighter colored on the umbones; posterior margin sulcate in the 
female, dorsal portion produced; ligament small, horn-colored, thin; 
both cardinal and posterior hinge teeth double in the left and single 
in the right valve, the cardinals short, thick, heavy, serrate; laterals 
rather long, striat.e, straight, lamellar; anterior adductor cicatrices dis
tinct, pit-like alnd deep; posterior adductor cicatrices shallow, con
fluent, that of the retractor pedis muscle impressed at tip of the laterals 
and below; pallial cicatrix evident, regularly impressed and linear; 
dorsal cicatrices several, cro.wded, in the deep cavity of the umbones 
or on the margin of the pla.te joining the hinge teeth; cavity ot the 
umbon.es rather dee'p; nacre purple, with anterior margin usually 
white, whole posterior region beautifully iridescent . 

NUMBER. LENGTH. HEIGHT. BREADTH. PEX•. 

• 

1 ................... 34·10 mm. 22.10 mm. 19.51 mm. Female. 
2 ................ , .. 28.00 111m. 20.00 mm. 1Il.12 mm. Female. 
:{ 28."0 mm. 20.:!0 mm. 1/.(10mm. Female.• • • <> ••• ~ ••••••••• " • 

4 .......... . . . . ~ .. :{7.i!l mm. 22.32 mm. 1/.24 mm . Male.
~ ~ 

5.................... :-l7Ji6 Illlll. 23.44 mm. 18.50 mm. ]\Iale. 
G•.•••••.•..••.••...• H::J.n!llllm. 21.,,0 !lim. 1(\.88 mill. Male. 
7." ........... ".... :-10.28 1ll1Tl. 20.10 mm. ](;',,0 mm. Felllale. 
S................... '1 34.1\0 mm. 22.92 mm. 17.10 mm. Male. 

http:umbon.es


516 REPOR'f OF STATE 9EOJ~OGIST. 

Some interesting features connected with tlie comparative dimen
sions of the sexes may be shown from this table of measurements. If 
the two longest males be selected the ratio of lebgth to height is 

37.56 1 60 d 37.10 1 66 I h h II .23.44 . an 22.32 =. . n t ese same s e s the ratIO of 

'd h . L' II 37.56 200 d 37.10Iength to WI t 18 as 10 ows: ~~=. an - 2.15.
18.00 17.24 

A comparison of the same dimensions for the two longest females de

velop~ the following ratios: ;;. i~ = 1. 55 and :~:~~ = 1.50. Oompar. 

ing the lengths with the widths the ratio established is 34.40 = 1. 76 + 

and ~~::~ = 1.83. The ratios show tbat the femalt's are much wider 

than the males, a Telation probably due to the requirements of the ctenidia 
of the female shells when functioning as gestatory saC's. So marked, even 
to casual observation, are these relations that it is an easy matter to sel(ct 
the sexes in any considerable number of shells. 

The habits or Unio glans are somewhat different from those or 
Unio parVU8. It more commonly affects gravelly beds, in shallow 
running water. The writer has tak,en the corvunculu8 fo,rm in great 
abundance in t.he typical locality, whence it was traced into nearly 
all the streams of north Georgia and Alabama, in the Gulf drainage. 
'The cylindrellu,s form is very abundant in the smaller streams of south 
Tennessee !lind in the Black Warrior River of Alabama. The heaviest, 
largest and glans-like forms from the South occur in the Coosa River, 
a t.ributary to the Alabama, just above Wetumpka. Similar sh€lls 
were taken in numbers in the Cahaba niver, in Bibb County, also trib
utary to the Alabama. 

These two closely related shells may be separated by the color 
o,f tp€ €pidermi.s and that of the nacre; also, parvu8 is a much smaller 
and much thinner shell than glans. I have found both species over 
southern Indiana and in the lakes of the northern part of the Sta,te; 
but the largee:t., and in all respects finest, specimens I have ever seen 
were collected near North Manchester, in the Eel River. At this 
locality, on a small gravelly bar on the river's bank, several hundred 
large and beautiful examples were collected in 189G. In the White 
RiYer, near Indianapolis, the species is also common. The following 
table will enable ready separation of the two forms: 
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TOPOGRAPHY• PARYUB. 

Outline .................... . 


Substance of shell ....... , 


Beaks ................... .. 


Liga.ment. .................. . 


Epidermis ................. .. 


Oardinal teeth ............ .. 


Lateral teeth ........... .. 

Anterior oicatrices ..... , 

Posterior eicatricep, ... , 

Dorsal cicatrices., ... , .. , .. , 

Cavity of ahel! .......... , ... 

Cavity of beak .............. .. 

Nacre ................... .. 


Habitat (original) ..... ' .. , .. ' 


Width ....................... .. 


lIeight ...................... . 


Length ................ " .... . 


Elliptical. !omewhat com· 
pressed. 

Thin ••sligbtly tbicker before. 

Slightly prominent, coarsely

and concentrically


wrinkled. 


Small, thin, light straw

colored. 


Yellowish green, lighter on 

beaks. ~triated.lines of 


growth distant. 

black. 


Distinct, moderntely impre'sed. 


Confiuent, slightly impressed. 


Center of oavity of the beaks. 


Shallow, white. 


Shallow, rounded. 


White. inclined to salmon, in 

oavity of beake. 


Ohio River. 


0.6 inch. 


0.8 inch. 


1.6 inch. 


Ovate-e'!iptioal, inflated. 


Rather thick. 


Somewhat prominent. 


Small. 


Black or daTk brown, some· 

times rayed. 


Rather large. elevated,

double in Jeft, single 


in right valve. 


Straight. lamelliform. 


Distinct. 


Conlluent. 


Center of cavity of the beaks. 


Wide, suba.ngulated. 


Purple. 


Ohio River. 


0.7 inoh. 

O.S inch. 

1.3 inch, 

Th{J coarse undulations on the beaks will aid in separating both 
shells from Unio lapillus Say, which is the only other small Unio in 
Indiana. The complete syn'onymy is given because it ha.s been care
fully worked out and' will serve to indicate to Indiana students the 
work which yet remains to be done on many fonus in the Stat.e. 

UNIO TETRALA8MU8 Say. Plates 66, 67. 

American Conchology, PI. XXIII, 1830. Described from the Bayou 
St. John, Louisiana. This plat.e is copied in PI. 66 he:roein, Figs. 4, 5. 

Unio declivis Say. Transylvania Journal of Medicine, Vol. IV, 
1831, p. 527; American Conchology, PI. XXXV, 1832; Conrad, Mono
graph of Unio, p. 45, PI. XXIII, Fig. 1, 1836. Described from the 
Bayou Teche, Louisiana. 

Unio camptodon Say. American Conchology, 1832, PI. XLII, 
Reeve, Conchologia Iconica, Vol. XVI, Unio Pl. LXX, Fig. 356. 
From near New Orleans, Louisiana. 
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Unio geometricus Lea. Trans. Am. Philos. Soc., Vol V, 1832, p. 38, 
PI. IV, Fig. 10. Described from the Bayou Teche, Louisiana. 

Unio excullus Conrad. J\:Ionograph of Unio, 1836, pp. 09-100, PL 
LV, Fig. 1. Descrihed from near New Orleans, Louisiana. A copy or 
this figure is given herewith, PI. 66, Fig~. 1-3. ' 

Unio sayii Ward. So Tappan in Am. Jour. Sci. and Arts, first series, 
VoL XXXV, 1839; p. 268, PI. III, Fig. 1; Conrad, Monograph PI. 
INI, Fig. 2, as Unio sayanlls Ward. These figures are produeed here
with on PI. 67, Figs. 3-5. Described from Circleville, Ohio. 

Unio symmetricus Lea. Trans. Am. Philos. Soc., Vol. X, 1845, p. 
73, PI. IV, Fig. 11. From the Red River, Alexandria, Louisiana. 

Unio subcroceus Conrad. Jour. Acad. Nat. Sci. Phila., second series, 
Vol. II, p. 297, 1854, PI. XXVI, Fig. 1. Described from a stream in 
Arkansas, tributary to the Canadian fork of Red River. 

Unio manubrius Gould. Proc. Bost. Soc. Nat. Hi::;t., Vol. V, 1855, 
p.229. From Chihuahua, Mexico. 

Unio jamesianus Lea. Jour. Acad. Nat. Sci. Phila., second series, 
1858, VoL IV, p. 52, PI. VI, Fig. 35. Described from a single speci
men obtained at Jackson, Mississippi, and then in the cabinet of 
U. P. James, of Cincinnati. The'specimcn is a pathologic represen
tative of Unio tetralasmus Say. 

Shell large, rather thick, thicker before, ,twice or more longer than 
high, smooth, inflated, polished over the region of the umbones, 
faintly radiate in young specimens, eradiate in Old ones, pointed poste
riorly and in gen~ra.l outline narrowly elliptical; epidermis striate, 
especially near the margins and anteriorly; polished over the lateral 
umbonal slope, with minute capillary lines impressed but not colored, 
indicating rays, marked near the ventral margin where they are striat.e, 
dark olive-green to horn-color, thin; lines of growth numerous, dark, 
broad, sometimes almost black; ligament long, narrow, black or dark 
brown; lunule long, narrow; dorsal margin nearly straight, anterior 
margin well rounded, ventral margin straight, posterior margin 
pointed, biangular, slightly emarginate dorsad; anterior umhonal slope 
well rounded; lateral umbonal slope long, infla,ted; posterior umbonal 
slope obtusely·angular, imbricated by the lines of growth, subsulcate 
near the dorsal margin, where are two depressed lines which extend 
from the heaks to the posterior margin; umbones full, somewhat in
flated, approximated, decurved, pointed, angular, with five or six con
centrically curved undulations which are concave anteriorly, close to
gether; cardinal teeth suherect, thin, plate-like, directed anteriorly and 
making a very acute angle with the dorsal margin, double in the left 
and single in the right valve, striate, placed well anterior to the um
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bones; lateral teeth long~ thin, narrow, slightly curved, striate, far re
mo~ed from the ~ardinals, n~ plate connecting them; anterior cica
t~ices large, deeply impressed, distinct, c'oncentrically striate; poster:or 
cicatrices large, confluent, iridescent; pallial line not at all impressed; 
dorsal cicatrices in an irregular line, pit-like, i~ the center of the 
cavity of the beak's; cavity of the shell large; of the beaks shallow and 
rounded; nacre dull white, blotched with brown and co.pper-colored 
patches. 

Length, four and one-half inches; height, hlto and one-fourth 
inches; width, one and five-eighths inches. 

The described is in the American Museum of Natural His
tory, No. J1525, and is fwm the Red River, Louisiana. 

I have departed from the plan adopt.ed in this catalogue far enough 
to give the compleh) 'synonymy of this species. The original locality 
for several forms was, as may be seen above, in Louisiana,or not far 
away from each other. The shell occurs in the Ohio, at many plac'es 
along the Indiana shore, and in the Wabash. As seen with us, it is a 
much smaller shell and is generally grC€nish yellow and not radiate 
at all. It used to be a very abundant shell in the canal at Oincinnati, 
but never attain~ a size much beyond half that of the southern repre
sentatives. The habits of the shell are similar to all those that are 
mud-loving, and in stations oisuch sort this species is to be sought. 
The beaks alone will enable the student to distinguish it from all other 
Indiana shells; no other one resembles it at all. 

SUBGENUS MARGARITANA. 

M·ARGARITANA DELTOWEA Lea. Plate 68, figs. 4-6. 

Shell small, ahout twice as long as high, compressed transversely, 
rhomboidal in outline, anterioo- margin well rounded, posterior margin 
somewhat biangular, but not a constant character, ventral margin 
rounded somewhat, dorsal margin arcuate, suddenly just 
anterior to the ooaks; epidermis greenish or bright green, in old speci
mens darker with oxide of iron stains, with many fine green lines 
extending from the beaks to the ventral margin and so closely crowded 
together as to make the entire epidermis appear of a bright green hue, 
the yellowish rays heing simply the uncolo·red portions of the epi
dermis, thin; lines of growth numerous, crowded, darker bands mark
ing the places of arresterl growth; anterior umbonal slope rounded but 
somewhat compressed, becoming angnlate as the beaks are ap
proached; posterior 11mbonal slope angular, especially in the female 
shell, much flattened in the male, somewhat darker than the rest of 
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the shell because of a broad green ray which extends from the apex 
to the posterior margin; umbones slightly elevated, coarsely folded, 
very light-colored, the folds -having no definite shape, being much 
finer in some specimens than in others and differently disposed, but 
usually inolined to be double; ligament short, thick, light horn-color; 
lunule small, membranaceous; cardinal teeth rather large, erect, 
double in the right a.nd single in the left valve, placed almost directly 
under the tip of the OOaks; latera,] teeth wanting, but an occasional 
specimen with a single latera,] fold, which is suggestive of a lateral 
1;oQth; anterior adductor muscular impressions distinct, deeply exca
vated, occasionally a specimen is found in which they are confluent; 
posterior cicatrices confluent, very slightly impressed, very iridescent; 
dorsal cicatrices pit-like, minute, placed in the cavity of the umbones; 
pallia,] cicatrix faintly impressed; cavity of the s'hell small, of the 
umbones very shallow; nacre white, with a tendency to bluish. 

Length, one and O'ne-half inches; height, about one inch; diameter, 
from one-half to five-eighths of an inch. 

This species is widely spread ov·er Indiana, specimens having been 
seen from the Ohio, Wabash and White Rivers, from Lake Maxin
kuckee, from the canal at Brookville, and from the Eel River at Norih 
Manchester. It is easily recognized, since there is no other shell in the 
State which at all resembles it. The male is much larger, flatter. and 
less rhomboid than the female. The female is characterized by the 
great angularity of the posterior slope and its generally inflated form. 
Dr. Lea has d.escribed this species, which originally came from. the 
Ohio at Cincinnati, under the name of Unio calceolus, which was the 
female form and came from the indefinite locality "Ohio." The 
species is very common, and when one specimen is taken many others 
are sure to be found near by. 

MARGARlTANA CONFR \GOBA Say. Plate 69. 

Shell rather thick, thickeranteriorly, heavy, oval in outline, plicate, 
tuberculate, almost spinous on the umbones; epidermis black in old, 
dark olive-green in young specimens, eradiate, striate, glossy; lines of 
growth strong, crowdBd, raised, imbricated posteriorly; dorsal margin 
curved, thickened; anterior margin well rounded, forming a pro
nounced angle with the dorsal margin; ventfflJ margin rounded; pos
terior margin biangulate, irregular; urnbonal slope full but. flattened 
transversely, somewhat rounded anteriorly, obtusely angular poste
riorly, with a number of coarse pa.rallel folds,. which, beginning as 
small folds on the disk of the shell, sweep downwards and backwards, 
then upwards to the posterior margin; the disk of. the valves with 
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numerous folds, coarse or fine, sometimes approaching tubercles, ar
ranged without definite order or position, disapPEl4ring towards the 
anterior part 'of the shell; umbones raised, very prominent, lighter 
colored than the rest of the disk, with four to six large tubercles, 
arranged in two rows which diverge, the lower ones largest, often 
taking the appearance of short, thick spines, the beaks approximated, 
decurved, very light; ligament long, mrrow, thick; dark horn-colored; 
lunule long, na.rrow, membranaceous; cardinal teeth douhle in the left 
and single in the right valve, thick, r~ther heavy, occasionally disposed 
to be trifid in the left and uouble in the right valve; latocal te·eth want
ing, but often a sharp ridge or fold ext,ends well towards the posterior 
margin from near the umbones; anterior cicatrices well impressed, 
concentrically '\ striate, distinct; posteriorr cicatrices confiuent, very 
slightly impressed; dorsal cicatrices on the outside of the plate formed 
by the cardinals; pallial cicatrix very faintly impressed; cavity of the 
shell large, of the beaks very small; nacre white, very iridescent poste
riorly, sometimes with a decided purplish tinge on the posterior 
margin, the cavity of the beaks often a dirty yellow. 

Length, three to four inches; height, two and one-half to three 
inches; tranSverse diameter, one and one-half inche.s, sometimes a 
little more. There is little noticeable difference in t.he sexes. 

This species is common in the Waba1iJh, but has been Been from no 
other locality in this State. It is one of the rarer forms, and is 
restricted in distribution in about. the same manner as is Anodonta 
suborbiculata. It is one of the most remarkable species of the Ameri
can fresh-water shell fauna, and is not a very variable shell; the varia
tions are mainly in the character and number of the t.ubercles which 
mark this shell and serve to easily separate it from all others. In the 
very young shells the tubercles are inordinately large for the balance 
of the shell, and giYe it a very spinous appeal'ance. In later life this 
disparity becomes less obvious. Specimens are sometimes found 
which are larger than indicated by the above dimensions, but these are 
the average sizes. The habitat of the shell is in deep wat€r, in muddy 
bottoms; it WileS originally described from the Wabash. 

MARGARITANA MARGINATA Say. Plate 70. 

Shell somewhat thick, scarcely thicker before, rudely quadrangular 
in outline, swollen posteriorly, cuneate or wedge-shaped anteriorly, 
little more than twice longer than hIgh; epidermis light yellowish or 
8traw-colored, much lighter on the lllllbones, thin, brilliantly rayed 
with numerous bright, green lines which extend, becoming broader, 
from tho middle of the umbonal slope to the margin below, curving 
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anteriorly in the anterior half of the shell, all the pDsterior dorsal slope 
usually eradiate, polished; lines of growth brood, darker, exten9.ing 
well forward before curving towards the dorsal margin; 'dorsal margin 
curved, slightly thickened, forming an obtuse angle with the anterior 
margin, which is shacrply rounded; ventral margin commonly emargi
nate; ventral margin rounded in a flowing curve from the dorsal mar
gin to near the ventral border, where it is suddenly and sharply hian
gulate, gaping in the region of the siphons; lateral umbonal slope flat
tened, anterio'r slope rounded, becoming subangulate near the beaks, 
posterior umbonal slope angular, sharply so, flattened transversely, 
giving the shell a triangular appearance when viewed from tbe poste
rior imbricated by the' coarse lines of growth, with numerous minute 
folds which cross the lines of growth at right a,ngles; umbones promi
nent, light-colored, with three to four large and coarse wavy folds, 
beaks approximated, decurved; ligament rather long, thick, wide. and 
dark horn-colored; lnnule long and narrow, lighter colored; cardinals 
disposed to be double in the left valve, always single in the right, 
rather small, lamellar, erect; laterals wanting; anterior adductors fairly 
well impressed, rather small, the portion occupied by the anterior re
tractor pedis very deep or pit-like; posterior cicatrices slightly im
pressed, confluent; pallial impression not visible; dorsal cicatrices min
ute, pit-like, in the center of cavity of the beaks; cavity of the shell 
la.rge, of the beaks rather deep and wide; nacre bluish white, with 
white bands which mark the position of the lines of growth, not re
markably iridescent, often a dull white. 

Length, three and one-half incb-es; height, one and one-half inches; 
width, male, o>ne inch, female, one and one-fourth inches. 

This fo'rm occurs in every river basin in India.na a.nd is often found 
in lakes and ponds. It in its markings and general outline, very 
much like' Unio triangularis Barnes, but the absence of lateral tooth 
.will imnre<iia.te]y separate it from that species. T-he animal is very 
active, and it is o.ftlm to be noticed crawling over the gravelly bars, 
which it commonly inhabits, It is a beautiful species. The animal is 
light salmon-colo:r:ed, with a large and tough foot; indeed, the foot 
seems to make up most of the animal. I have taken it in numbers in 
the Ohio and Eel rivers., and usually find it difficult to remove it from 
its bed when anchoreit on a gravel bar with its l(mg and strong foot 
fully extended. 

MARGARITANA CO'MPLANATA Barnes. Plate 71. 

Shell large, thick, thicker anteriorly, alate, greatly compressed 
transversely, generally circular in outline when the ala is intact, 
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broadly and faintly plicated in old specimens on the interior portion 
of the ala; epidermis dark horn-colm, reddish brown on the disk, 
where it is glossy, striate near the margins, imbricated posteriorly, 
with occasional broad bands of greenish pa.ra.llel with the growth lines, 
much lighter on the beaks, at times silvery white at the apex; lines of 
growth broad, distinct, crowded, especially towards the vcntral and 
posterior margins; do'rsal margin much curved; anterior margin 
rounded, forming a very obtuse a,ngle with the dorsal margin; ventra,] 
margin slightly rounded; posterior ma.rgin biangulate, the dorsal por
tion straight; umbo'llal slopes scarcely raised, flattened, the posterior 
with three more or less well-marked caifinru which extend from near 
the region of the beaks to the posterio'r margin, ending at the siphonal 
openings and marking their position; umbones not at all ,elevated, on 
a level with the dorsal margin with three or four coarse, la'rge, wavy 
folds; ligament long, thick, dark brown in colo!I', in perfect specimens 
completely covered by the portion of the shell which forms the ala; 
lunule long, naJTOW, pointed at both extremities; cardinal teeth large, 
heavy, flattened, rather smoO'th, disposed to be trifid in the left and 
double in the right valve, often roughened by disease; laterals want
ing but their position sometimes indicated by a sharp, raised ridge or 
carinru on which are sometimes three to five low and rounded ridges 
extending posteriorly; anterior adductors large, deeply impressed, the 
cicatrix of the anterior retractor pedis being confluent with that of the 
adductor but deeply impressed behind it about the middle, the impres
sion of the protractor pedis distinct, large, irregular; the posterior 
muscular impressions very faint, confluent; the dorsal cicatrices placed 
on the outside of the plate formed by the cardinal teeth, pit-like, deep, 
thence forming a short row into the cavity of the beaks; pallial cica
trix well impressed anteriorly, crenulated; cavity of the shell large, 
of the beaks very sihallow; nacre white, scaroely any iridescence, with 
numerous large and small cqpper-colm'Cd blotches irregularly disposed 
over the entire interior. 

Length, seven to eight inches; height, five and one-half to six 
inches; diameteT, one and three-fourths inches. I have Reen larger 
examples but these are the sizes for large examples which are common. 

This species occurs in the "\Vabash, Ohio, White, Kankakee, Eel 
and other rivers. It frequents muddy bottoms and has much the 
habits of Anodonta. The foot is very large and powerful, like all of 
the genus, and when the animal is anchored in the mud is pulled out 
only with difficulty. It is the only alate Margarilana in Indiana and 
is therefore easily recognized. The specimen figured is a young 
example. 
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This species was descriood by Mr. Barnes in 1823 and the types 
came from the Fox niver, 'Yisconsin. The description was published 
in the_American Journal of Science, Vol. VI, pp. 278-279, and rudely 
figured on Pl. 13, fig. 22. Since this original descripti()n may be of 
interest, and it is now difficult to find access to this old publication, 
I give it below: 

"Shell very short behind; disks much flattened; umbones depressed; 
ooaks slightly projecting; ligament between the valves; anterior 
lunule much compressed and folded across the transverse wrinkles; 
hinge margin elevated into a large wing, straight and forming an ob
tuse angle with the pmterior dorsal margin; basal margin slightly 
rounded, nearly strajght; anterioUT and posterior margins somewhat 

. angulated; anteriour dorsal margin arcuated, 0<1' somewhat emarginate; 
epidermis chestnut brown, glossy; surface somewhat deeply wrinkled 
and striated transversely; slightly elevated ridges and furrows diverg
ing ~rom the beaks to the anteriour maJ'gin, and distinctly impressing 
the inside. Teeth elevated, sulcated and radiating from the ooaks; 
cicatrices smooth; cavity small and angulax; nacre bluish white and 
iridescent; surface smooth, and polished, in old specimens spotted with 
green." 

"Remarks.-This shell resembles the Unia alatu8, in the elevation 
of the wing and the connexion of the valves, and might at first sight 
be mistaken fo<r a variety of that species; but it differs in generick 
character, in shape, and in colour." (Barnes.) 

MABGARI'l'ANA RUGOSA Barnes Plate 72. 

Shell large, thick, hea.vy, scarcely thinner posteriorly, elongated, 
twice l()nger than high, compressed on the middle umbonal slope; 
epidermis dark horn-color to reddish, with numerous fine, green, par
allel rays extending fmm the urnbones to the ventral margin, over the 
middle third of the disk, striate, shining on the umbo-nal slope, darker 
posteriorly, especially to.wards the dorsal margin, rather thick, much 
lighter to white on the beaks, grayish for rome distance below them; 
lines of growth very numerous, often raised into low rounded ridges, 
crowded anteriorly and imbricated posterlorly; dorsal margin nearly 
straight, anterio<r margin well round€d, ventral margin straight, pos
terim' margins biangulate, in some specimens d€curved below the 
ventral margin; anterior umbonal slope flattened, posterior umbonal 
slope much wrinkled, with coarse folds, these being usually more 
marked in the young specimen~ obtusely angular from the beaks to 
the poeterior border where it meets the ventral border; umbones 
scarcely raised. above the dorsal margin, small, directed anteriorly, with 
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from three to four coarse, sometimes double or wavy folds, covered 
with a very light epidermis; ligament long, thick, broad, black; lunule 
linear, long, membranaceous; cardinals disposed to he double in the 
left, sil1gle in the right valve, erect, large, thick, smooth, sometimes 
with many deep but narrow fmrows which radiate from the direction 
of the umbones; laterals none, their place being indicated by a thick, 
rounded fold on the posterior portion of the doraal margin just below 
it, sometimes showing a slight tendency to become double; a.nterior 
muscular scars deeply impressed, large, distinct, the po,sterior con
fluent, well impressed, usually iridescent; dorsal cicatrices numerous, 
small, pit-like on the plate of the cardinal too·th; pallial impression 
marked, deepest anterio.rJy, crenulated; cavity of the shell narrow but 
large, of the beaks very round and shallow; nacre white, bluish-white, 
or occasionally a pinkish or salmon tinge, not very iridescent. 

Specimens are often six and one-haH inches in length, and propor
tionately high; the females are a little more obese than the males. 

'1'his shell is found in every large stream and motit of smaller 
ones in Indiana. It is very comm~)ll and very large in the Mississippi 
at Moline, Illinois, but the Ohio River specimens outrival them. 
Among the largest which I have collected in this State are a fine series 
from the Eel River, at North Manche's,ter. These were found on a 
long gravel bar near the midstream and were deeply buried in the 
gravel, the broad, loog and strong foo,t being thrust far down in the 
bottom. 'Ehe animal is uniformly a dull salmon or yellow 00101", and 
quite fills the shell, the foot constituting the major portion of the soft 
parts. 

This shell was originally described from th-e Fox RiVeT, Wisconsin, 
by Mr. Barnes, in the American Journal of Science, first series, Vol. 
VI, p. 278, and was figured on PI. XV, fig. 21, 1823. For the same 
reasons that were given in the case of M argaritana complanata I ap
pend the original description, copied, and trust it will prove of historic 
use: 

"Shell oblong-oval, about equally broad before and behind; beaks 
slightly elevated, wrinkled and dooO<rticated, exhibiting a wax colour 
ben-eath; ligament external and as high as the beaks; anteriour lunule 
distinct with a slightly elevated ridge extending from the beaks to the 
ant. basal margin; basal margin a little shortened; the other mar
gins regularly rounded; .epidermis chestnut brown, with a silky lustre; 
surface of the ante-riour part folded in a pinnate form; folds deeper 
above and somewhat obsolete below the ridge, curved upward and 
extending to the hinge and anteriour margins, indenting the edge 
and visible on the interiour. Teeth large and elevated with a fold 



526 REPORT OF STATE GEOLOGIST. 

behind; cicatrices smooth; cavity small; naker pale flesh coloured in 
the center, pearly white on the margin with a narrow border of dark 
chocolate colour; surface smooth and glahrous." (Barnes.) 

All the species of M a1'ga1'itana are 80 distinct, as exhibited in this 
State, that there is no need of an artificial key to aid in their identi~ 
fication. Only a single other species is known beside,s this one that 
could be mistaken for it, from the size, and that is Jf. complanata, 
which is entirely dissimilar in outline and markings. Both are large 
shells and both are thick shells, but there the resemblance ends. 

MaRGARlTANA MONODONTA Say. Not figured. 

Shell oblong, three and one-half times longer than high, arcuate, 
rather thin posteriorly, thicker anteriorly, compress,ed transvers€ly; 
epidermis black, thick,sometimes brow:nish-black, a little lighter on 
the umbones, eradiate in old specimens, the young not seen; lines of 
growth numerous, well marked,'imbricated posteriorly, much crowded; 
dorsal margin somewhat curved, thickened, rounded, anterior margin 
well rounded, making an obtuse angle with the dorsal margin at point 
of junction, ventral margin very much arched, posterior margin 
rounded and slightly decurved; umbonal slope compressed anteriorly, 
not very evident, posteriorly somewhat inflated and subangular, with 
an obtuse angle extending from the umbones to the postero-ventral 
margin; ligament long, thick, black; umbonClS small, not much ele
vated, generally decorticated, approximated, with a few very fine folds, 
which are scarcely visible in middle-aged shells with perfect epidermis; 
cardinal teeth small, erect, thin, double in the left and single in the 
right valve; laterals none; anterior muscular impressions distinct, well 
impressed, large, sometimes roughened; posterior muscular impres
sions confluent, slightly impressed; cavity of the shell small, of the 
heaks very shallow; nacre whitish, sometimes purplish, especially in 
the regi{)n of the umbones, the anterior, ventral and posterior margin 
of the nacre is very thin and the epidermis shows through as a narrow 
border of dark purple, iridescent. 

'Phis speeies was described from the Falls of the Ohio, at Louisville, 
whence I have taken very large examples. I have seen specimens from 
t.he Wabash, but all agree in all the essential characters. The habit.s 
of the animal render it difficult to find and it is nQt common in even 
good colleetions. It buries itself far down in the gravel and mud, on 
the falls, under large flat rocks where wat.er circulates freely, 0'1' along
side submerged timbers which are well buried in the mud of the river 
hottom. The foot is IQng, slender, but very powerful and. serves to 
anchor the animal firmly' in even the swift waters of the falls. Its 
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anatomy is worthy of special research; nor are all its hahits known. A 
~jngle dead shell was found on a river bar in the Ohio. at Law
renceburg. 

This spedes is sometimes seen in collections under the name of 
~"t[argaritana margaritifera Linnams, a circumpolar species, to which 
it has a close general resemblance. But the Linnrean form does not 
occur in Indiana. The only shell with which it is likely to be con
founded, from its color and generally long shape, is Unio rect~is, but 

lateral teeth of that species will separate it easily. Unio rectus is 
also a much thicker shell, much heavier, more pointed, and has a 
highly polished epid€'A."IDis, which is rayed. 

MARGARlTANA HfLDRETHIANA Lea. Not figured 

Shell narrow-elliptical, subcylindrical, very transverse, inequi
lateral, somewhat compressed at basal margin; substance of shell thin 
behind, thicker before; beaks slightly elevated; ligament long and 
thin; epidermis dark brown; cardinal teeth lobed, single in each valvc, 
larger and wider in the left valve; lateral teeth no'ne; anterior and 
posterior cicatrices both confluent; dorsal cicatrices in the center of 
the cavity of the beaks, shallow, and tinged witJl dull purple; nacre 
white and iridescent. (Lea.) 

I have not been able to secure a, specimen of this shell for redescrip
tion though it is very commQn inde,ed; so I am obliged to copy Lea's 
very incomplete original description. Many hundreds o·f this species 
have passed through my hands in the past twenty-five years and all 
present the same characters. The shell does not ,vary much. Lea 
described it as Unio hildrethianus but afterwards placed it in i'r[ar
garitana where it certainly belongs. Recently some wonderful at
tempts have been made tv locate this shell in a section with Unio and 
possibly making it the type- of a new genus! The animal has all the 
characters of the ordi:qary M argaritana, and no violence is done to 
natural classification by letting it alone since it is in natural company. 
The habits are somewhat peculiar; it is sQmetimes found in mud and 
on gravel bars, but in greatest numbers and perfection hidden in the 
mud under flat sto~ more than two hundred have been taken from 
under a single flat rock of about one square foot area. 

It· is known from the White, Wabash and Ohio rivers in Indiana, 
but has to be found elsewhere in this State. 

ANODO~TA IMBECILLIS Say. Plate 73. 

Shell thin, rather small, two and a half times longer than high, 
scarcely thickened anteriorly, rounded before,. biangulate behind; 
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epidermis greenish-yellow, with well-marked bright green zones, in
distinctly rayed, with two to three green lines, becoming broader and 
extending from the posterior region of the umbones along the pos
terior umbonal slope to the posterior margin, terminating at the si
ph(mal openings; epidermis thin throughout; lines of growth distant, 
distinct, broad and much darker than balance of epidermis, sometimes 
well impressed, giving the shell a roughened character; dorsal margin 
straight, ventral margin slightly curved, with a slight swelling near 
I'osterior border; anterior umbonal slope compressed, not well marked, 
posterior umbonal slope rounded, full, then narrowing to the margin; 
umbones yery muoh depressed, on a level with the dorsal margin, 
minutely and concentrically plicate, the folds being exceedingly fine, 
silvery; ligament long, narro'w, thin, light corneous, scarcely raised. 
above the margin; lunule none; teeth of hinge joiut entirely wanting; 
anterior adductors slightly impressed, distinct, that of the protractor 
pedis not evident; posterior impressions confluent, not at all im
pressed, but wrinkled and iridescent; pallial impression scarcely show
ing; cavity of the shell shallow, but large; nacre bluish-white, with 
many bluish zones which mark the positions of the external lines of 
growth. 

Length, two to three inches; height, one and one-fourth inches; 
diameter, three-fourths of an inch. 

This fragile species is the most brilliantly colored of any member 
of the genus; it is very common in the Ohio, Wabash, White and Blue 
rivers; it is also found in several small streams, as in Bennett's Creek, 
Vigo County. It will Ultimately be found all oyer the State. It can 
not be confounded wit.h any other Indiana shell, its extreme fragility, 
brilliant coloration and slender outline serving to separate it. 

ANODONTA WARDIANA Lea. Plate 74. 

Shell rather thin, thicker anteriorly, about twice longer than high, 
well rounded before, obtusely biangulate behind; epidermis light yel
lowish to dark horn-color, with numerous wayy, narrow or broad green 
lines extending from the umbones to the posterior and ventral mar
gins, the shell haying the appearance, in some specimens, of being 
green, with light yellow color lines, epidermis rather thick, smooth, 
shining or polished; lines of growth numerous, distinct, darker, 
slightly raised; dorsal margin slightly curved, usually slightly thick
ened anterior to the beaks, giving a faint suggestion of a cardinal 
tooth, ventral margin straight, sometimes' slightly emarginate towards 
the posterior end, anterior margin well rounded; anterior umbonal 
slope well marked, full, rounded, posterior umbonal slope full, 
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rounded or subangular, with one or two faint carina;) extending nearly 
to the posterior border; umbones triangular, raised, full, prominent, 
with four large and coarse undulations which are lighter than the 
balance of umbones, the entire epidermis of which is silvery whitish; 
ligament short, thin, narrow, dark brown in color; lunule long, nar
row, chitinous; internal dorsal margin curved, thickened anteriorly so 
as to almost form a single cardinal tooth (a character not equally 
marked in all specimens); anterior cicatrices distinct, not deeply im
pressed, roughened, very large; posterior cicatrices distinct, well im
pressed, iridescent; cavity of the shell capacious, of the umbones shal
low; nacre white or bluish white, smooth, not very iridescent, growth 
lines showing as thickened and whiter zones parallel to the ventral 
margin. 'The pallial line is faintly impressed and is distinctly 
crenulate. 

Length, three to three and a half inches; height, one and one-half 
inches; width, one and ()ne-fourth inches. . 

This species occurs in the White and Blue rivers, and in smaller 
streams the northern part of the State. It is synonymous with 
Anodonta pavonia which I have formerly listed under that name 
from Indiana, but there can be no doubt ()f their identity. The last 
named is rather more brilliantly rayed than wardiana, but differs in no 
other respect. This species is quite close to the type of the group, 
herein de~cribed under the name of Anodonta edentula Say. The wavy 
character of the green color lines and the bright yello.w epidermis 
which shows between them will enable this form to be readily identi
fied. It is abundant where found at all. . 

Ar:WDONTA EDENTULA. Say. Plate 75. 

Shell thin, thicker anteriorly, twice as long as high, produced and 
rounded anteriorly, posterior margin slightly emarginat.e, biangular; 
epidermis fuscous, lighteT on the umbones, the posterior two-thirds 
closely and finely rayed, the rays being wavy, often thread-like, some
times very broad," dark olive in color, epidermis striate near the 
inferior border; lines of growth distinct, dark, slightly raised; dorsal 
margin nearly straight, thickened in the region of the lx.'aks, round, 
~mooth, straight posterior to beaks, thickened, or s'Omewhat dentate 
R!lteri()r to the beaks, declined; ventral margin straight; anterior um
bonal slope rounded, full, subangular towards the beaks, posterior 
umbonal slope snbangular, full, with one or two slightly depressed, 
hair-like lines extending from heak to margin in region of siphonal 
openings; umbones prominent, raised, biangulate, nearly or quite 
touching, with three to f()ur c'Oarse folds, covered with a grayish white 
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epidermis when perfect; ligament short, broad, dark horn-color, some
what raised above the dorsal margin; lunule long, narrow, membrana
ceous; anterior muscular cicatrices confluent, well impressed, irregular 
in outline, that of the protractor pedis being large and crenulate; 
posterior cicatrices confluent, distinctly impress€d, that of the retrac
tor pedis at extreme end of dorsal marginal plate; pallial impression 
scarcely visible; cavity of the shell capacious, of the umbones shallow; 
nacre white, bluish-white or with a faint tinge of salmon, iridescent 
posteriorly. 

This species is common over all ()f Indiana, specimens having been 
seen from all the large rivers and from many of the small streams and 
lakes. In the Ohio it is the mQSt comm()n Anodon. It has a wide 
range of variation, the forn1s from the lakes being smaller, thicker, 
da,rker in color, and less beautifully rayed. The species has a wide 
range over the. eastern United States, and as far west as Kansas and 
Nebraska, and has a very large synonymy. Two of these, Anodonta 
ferruginea and Anodonta sharfferiana, have been reported from this 
State, but those names are now retained only by concholcigical tyros 
whl) desire to have a large exchange list to entice the nnwary. Unlike 
many of its fellows, this species has no particular habitat, frequendng 
'muddy and gravelly as wen as rocky bottoms alike. 

ANODONTA SUBCYLTNDRACEA Lea Plate 76. 

'Shell thin, scarcely thicker anteriorly, two and one-half ti.mes 
longer than high, outline somewha.t resembling a rude parallelogram, 
rounded before, somewhat angula,tebehind, the male being markedly 
angular posteriorly, and pDinted; epidermis light-corneous, with 
greenish tinge in broad bands parallel to the lines of growth, over the 
umbonal slope much lighter, often copper-colored, especially at tips 
of beaks, sometimes silvery, with numerous bright green rays sweeping 
in fl()wing curves t()wards the posterior margin from the middle of the 
umbonal sl()pe, often nl)t a,pparent except near the ventral margin, 
epidermis thin; lines of growth distinct, broad, dark-colored, widely 
separated; dorsal margin straight, thin, ventral margin sinuous in the 
female, oremargina,te, the male with ventral margin straight, both sub
angular anteriorly; anterior umbonal slope full,much roundcd,slightly 
compressed in the male, posterior umbonal slope full" rounded, with 
three green color. Jines extending from the beaks to the posterior 
margin, becoming broader and marking the positions of the siphonal 
openings; umbo,nes flattened, fnll, light-colored, the beaks nearly 
touching, with three small folds or crenulations near their tips, which 
are dccurved; ligament rather long, light horn-color or light brown, 
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thin, slightly raised above the dorsal margin; lunule none; both the 
anterior and posterior muscular impressions scarcely visible, so faintly 
are they impressed, confluent; cavity of the shell deep, of the umbones 
very shallow; nacre white, beautifully iridescent posteriorly. 

Length, three and one-half inches; height, one and one-half inches; 
width, one and one-eighth inches. 

Specimens of whicb. the dimensions are given are the largest of 
those used in the description and are by no means to be taken as 
the greatest dimensions attained. This species is often taken with 
much larger dimensions than those given. It is found in the Ohio 
River, the Wabash, the White, and in numerous lakes in northern 
Indiana. A synonym of this species which occurs in many Indiana 
localities is A nodonta ferussaciana a species which we have re
ported from several localities within the State. The cylindrical form 
of this shell, its greenish tinge, its recurved and neatly folded beaks, 
will serve to separate it from all other shells. 

ANODON.rA (;lRANDIB Sa.y. Plate 77. 

Shell large, very thin, of uniform texture throughout, broadly oval 
in outline, rounded befo-re, pointed posterio'l"ly, and biangulate; epi
dermis light horn-colored in young and in half-grown specimens, 
darker in the maturer forms, polished over the umbones, striate at the 
posterior and ventral margins; lines of growth coarse, broad, darker
colored, slightly raised, coarsely crowded on the posterior umbonal 
slopes, where they are imbricated and give the shell a rough appear
ance; dorsal margin slightly curved, anterior ma.rgin rounded, with 
a decided angle at juncture with dorsal margin, ventral margi~ well 
rounded, posterior margin biangulate, nearly straight to the do-rsal 
margin from the siphonal openings; anterior umbonal slope full, 
rounded; posterior umbonal slope rounded o-r subangular, darker-col
ored, with two or three faint, broad, and darker color bands extending 
from the beaks to the posterior margin, sometimes so wide as to cover 
the whole of this portion of the shell and then very dark olive or 
black in color; umbones somewhat raised, but not especially high, in 
perfect old and in young specimens copper-colored, the beaks being 
approximat.ed; decurved, with a double row of fine, curved folds, which 
are much like to flattened U's joined together, four or five such folds 
being concentrically arranged; ligament long, thin, black, narrow, not 
raised above ~he dorsal margin; lunule none; adductors scarcely visible 
and lightly impressed, the protractor and retractor pedis muscles being 
confluent with the adductors, though occasional specimens are seen 
with the anterior adduclors distinct; cavity of the shell very large, 
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of the }leaks shallow; nacre white, salmon-colored or copper-colored, 
often with darker brownish or copper-colored patches, especially in the 
regions of the umbones; the growth lines are marked on the inside of 
the shell by raised whitish lines indicating thicker deposits of nacreotls 
matter. 

Length, seven inches; height, five inches; width, three inches, and 
in occasional globose specimens more. 

This is the largest Anodon in the State, and is exceedingly abunda.nt 
in ponds along the Ohio and the Wabash river". It occurs, also, in the 
rivers of the northwestern part of the State and delights in sluggishly 
flowing streams and muddy ponds. It is a very variable shell, both 
in respect to its outline and its coloration., Many synonyms have been 
made of its various forms; of these the following are found in Indiana: 
Anodonta decora, Anodonta plana, and a form which Mr. Lea describBd 
under the name of Anodonta g'igantea from the southern States. In 
any considerable number of individuals it is possible to pick out 
forms which fit exactly Lea's descriptions. The colors of the epi
dermis a.nd the nacre seem to depend on the ponds in which the 
animal lives; sometimes the whole epidermis is beautifully rayed with 
greenish lines, in oth€r specimens a dark olive will predominate, with 
shining epidermis and faint color lines or none at all, while in still 
other individuals the rays are entirely wanting and the epidermis is 
light green or yellowish in color. 

ANODONTA 8UBOBBICULATA Say. Plate 78. 

Shell very large, thin, round in outline, compressed tra.nsversely, 
substance of the shell rather thin, subbiangulate anteriorly, sinuously 
biangular behind; epidermis dark horn-colored, polished, shining, 
eradiate, thin, lines of growth conspicuous, numerous, black, concen
tric, raised; imbricated on the posterior dorsal slap€, which is sulcate; 
dorsal margin curved; ventral margin well rounded, in a regularly 
flowing curve, anterior margin well rounded; anterior umbonal slope 
not much raised, or d'epressed, inconspicuous; posterior slope roundly 
angular, with a decided sulcus near the dorsal margin which extends 
to the upper limit of th€ siphonal openings, shell gaping at the 
siphons; beaks scarcely raised abOve the dorsal margin, with a numbBr 
of minute apiculations near the apex; ligament long, broad, thick, 
black; lunule none; anterior muscular impressions distinct, slightly 
impressed, roughened; posterior impressions confluent, very slightly 
impressed; pallial line sinuous and very faintly impressed; cavity at' 
the shell very large, that of the beaks very shallow; nacre light salmon
color, very iridescent, with thickenings of nacreous matter marking 
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the position of the externallinee of growth, occasionally roughened by 
disease, especially in the region of the adductors. 

This species is limited in its distribution in this State to the Wabash 
Hiver and the ponds along its course. In muddy bayous and the small 
lakes left by the changing of the river's course this species may be 
found. It is not a species of wide distribution, having been found only 
in a zone which extends westward to the Mississippi at Muscatine from 
the Wabash River in Indiana. Its peculiarly round outline and large 
size will enable one to easily separate it from all other Indiana forms. 
Hs anatomy is unknown. 

Specimens have been taken which were seven and one~half inches in 
length, five and three-fourths inches in height, and two and one-half 
inches in diameter. 

ANODONTA DEHISCENS Say. Plate 68, figs. 1-3. 

Shell thin, slightly thickened anterio,rly, trapezoidal in outline, 
rounded before, and rather sharp pointed behind; the dorsal margin 
oblique, but straight, ventral margin slightly emarginate, posterior 
margin pointed and wavy, the ~hell gaping at posterior and anterior 
regions; epidermis dark brown or fuscous, sometimes approaching 
dark olive, polished, beautifully rayed with dark green lines which ex
tend from the "beaks to the ventral margin, being directed posteriorly, 
and are straight, becoming regularly broader as the ventral margin 
is approached; lines of growth broad, black, raised; dorsal hinge 
margin very obtusely angular, from beaks to posterior margin straight, 
scarcely thickened; anterior umbonal slope fiattened, posterior um
bonal slope subangular, black, with a number of small folds, which are 
almost inconspicuous and make an angle with the lines of growth; 
beaks minute, depressed, scarcely folded, the embryonic shell being 
retained in perfection, sometimes with a couple of rather coarse, de
pressed folds; liga,nlent long, thin, black; anterior muscular impres
sions separate, faint, irregular, often roughened; posterior cicatrices 
rather deeply impressed, confiuent, the pallial impression very wavy, 
slightly impressed, deeper anteriorly; dmsal cicatrices in the cavity of 
the beaks large and pit-like; cavity of the shell not large, of the beaks 
scarcely deeper than that of the body of the shell; nacre bluish, with 
many specimens purplish in the region of the umbones, very iridescent 
posteriorly. 

This species rarely attains a Jength greater than three and one-half 
inches; a height of one and one-fourth inches; and a diaV1eter of 
five-eighths of an inch. It occurs in the Ohio and WabaSh rivers, but 
I have seen it from no other portion of Indiana. It is arare species, 
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whose habits tend to keep it unknown; it buries itself deeply in the 
mud and gravel of bars, and rarely crawls about like most of the 
Unionida!. Its highly polished epidermis and characteristic rays will 
distinguish it at once. 

This shell has usually been placed in M nrgnritnnn, and one writer, 
Dr. Lea, placed it in Unio, describing it under the name of Unio 
oriens . . The entire absence of teeth on the dorsal margin must compel 
its reference to Anodonta as now understood. In. the gaping chara.cter 
of its shell it differs from all others of the Unionida!; it is aberrant in 
other particulars, and would seem to invite the careful study of those 
who are situatea. so as to observe it in its habitat. 

ANODONTA SALl'dONlA Lea. Not figured. 

Shell thin, twice as long as high, slightly thickened anteriorly, 
eJongately oval in outline; epidermis fuscom, generany eradiate, or 
but faintly rayed on the posterior slope, polished, with sometimes a 
broad band of greenish concentric with the base or ventral margin, 
striate near the margins all around; Jines of growth inconspicuous, 
darker than the epidermis, imbricated Dn the posterior dorsal Rlope; 
dorsal margin nearly straight, anterior margin well rounded, pDsterior 
margin somewhat pointed, and biangulate; both umbonal slopes 
rounded, that of the posterior more full, marked 'by two or three 
broad, greenish, increasing bands or lines from beaks to posterior 
margin; umbones somewhat rais.ed above the dorsal line, copper-col
ored, lighter than the balance of t.he shell, beaks apprDximating, small, 
with throo rather coarse folds or wrinkles near the apex which some
times appear double, being made up of a low and wide W; ligament 
long, thick, light-brown, slightly raised above the do.real margin; 
anterior cicatricclil distinct, not de-eply impresaed; pOflterior cicatrices 
very faintly impressed, confluent; dorsal cicatrices pit-like, siuated in 
the cavity of the beaks or just anterior; cavity of the shell large, of the 
beaks shall~w; nacre bluish white on the margins but brilliantly 
salmon-color and very rough in the cavity Df the shell and in the 
region of the attachment of the anteriDr adductors, sometimes reddish 
or yellow, giving the shell a diseased appearance. 

This species is common in the White River, in the upper waters of 
the Wabash, and is occasionally taken in the Ohio. It is a mud-loving 
form. The pinkish character of the umbones near the apex, after the 
epidermis is worn off, and the thick,. rough deposit of salmon-colored 
na.creous matter over the interior of the shell will alone serve to sep
arat.e it from all others. 'rhe species belongs to the grandis group, 
and has much the shape of a half-Irulitured form of that species, includ
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ing even the epidermal colorings. It is, however, a di&tinct species. 
The single specimen before me, from which the description is drawn, 
came to hand without locality, and that important item can not be 
furuish€d. The species is so characteristic that it does not need to be 
figured. 

A~ODONTA FOOTIANA Leo.. Not figured. 

Shell thin, fragile, twice longer than high, narrowly elliptical in 
outline, smooth, polished on the umbonal slopes, striate near the mar
gins, somewhat inflated, eradiate, (young specimens are sometimes 
rayed on the umbonal slopes); epidermis dark horn-color, or greenish 
yellow, thin, much overlapping the shell proper at the anterior and 
ventral margins, oceasional impressed lines, eapillary, taking the place 
of rays; anterior umbonal slope full and lounded; lateral umbonal 
slope inflated, long; posterior umbonal slope rounded angular; um
bones somewhat elevated, pointed, triangular, with three to four 
minute apiculations, arranged in two rows and usually eroded away, 
beaks plaoed about one-third of the length of the shell from the 
anterior extremity; dorsal margin somewhat arcuate, anterior margin 
well rounded, forming an ~btuse angle with the dorsal margin, ventral 
margin straight, posterior margin biangulate, compressed towards the 
ligament; anterior eicatrices confluent, scarcely impressed; posterior 
cicatrices large, not at ali'impressed; dorsal cicatrices small, in the 
center of the cavity of the beaks; pallial line not at all evident; nacre 
bluisr white, with brownish or copper-colored patches, in specimens 
which are nearly eroded through in the region of the beaks the nacre 
is reddish to brownish and gives to the shell a diseased appearance; ..
ligament, long, thin, light brown; lunule none; lines of growth promi
nent and darker than the rest of the epidermis. 

J.ength, three and one-half to five inches; h€ight, from one and 
seven-eighths to two and one-fourth inches. 

The specimen described is from Ohio, and is No. H2039 of the col
lections -o-f the American Museum of Natural History, loaned for 
this pm'pose by Professor R. P. Whitfield. 

This shell is very common in the lakes of northern Indiana and in 
the larger streams of the northern third of the State. It is very fragile, 
and often breaks into pieces through the changing temperatures of the 
cabinet. It has no near relative in the State and needs no special men
tion; the lake forms are usually much eroded, and the shells are red
dish in color from the iron oxide in the mud in which they dwell. At 
Winona Park the form is exceedingly abundant in Eagle Lake. 

S6-Geol. 
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PLATE 1~. CAT,L, ON INDIANA MOT,LD8CA. 

/ 
/ 

/

/ 

j 

UNW UNDULATUS Bltrncs. 



PLATE 14. CALL, ON INDIANA MOLLUSCA. 

,. . 

!::I'j/fi....;'f(; .., . 

UNIO PLICATUS LeSueur. 



PLATE 15. CALL, ON INDIANA MOLLUSCA. 

UNIO MULTIPLICATUS' Lea. (Reduced.) 



PLATE 16. CALL, ON INDIANA MOLLUSCA. 
...... -..~------

UNIO GIBBOSUS Barnes. 

3-MoLLUSOA PLATES. 



PLATE 17. CALL, ON INDIANA MOLLUSCA. 
-.~.- ~-........- .. ......------

\ 
\ 

) 
) 

U:\10 RiJ:CTUS lamarck. 



PLATE 18. GALL, ON INDIANA MOLLUSCA. 

UNIO TERES Ra.flnesque. 



PLATE 19. CAT,I" ON' INDIANA Mor,T,lJSCA. 

UNIO PHASEOLU8 Hildreth. 



PLATE 20. CALl" ON INDIANA MOLLUSCA. 

UNIO SPATULATUS LeI!., 



PLATE 21. CALL, ON INDIANA MOLLUSCA. 

UNIO IRIS Lea. 



--------------------------------------
PLATE 22. CALL, ON INDIANA MOr,LUSCA. 

~.

/--~ 
/

( 

UNW 8!JBROSl'RATU8 Say. 



PLATE 23. CAM,. ON INJlTANA MOLJ,USCA. 

1-4. UNIO FABALIS Lea, 
5~7, lJNIO DONACIFORMIS Lea. 



PLATE 24. CALL, ON INDIANA MOLLUSCA. 

UNIO PRESSUS Lea. 

4-MOLLUSCA PL.lTBS. 



PLATE 25. CALI'1 ON INDIANA MOI~T,USCA. 
--------.-..- ..---....~---------

UNIO ALATlJS Say. 



PLATE 26. CALL, ON INDIANA MOLLUSOA. 

UNIO TUBERCULATUS Barnes. 



PLATE 27. CALL, ON INDIANA MOLLUSCA. 

UNIO COltNUl'US Barnes. 



PLATE 28. CALL, ON INDIANA MOLLUSCA. 

UNIO METANEVRUS Raf. 



PLATE 29. CALL, ON INPIANA MOl,I,P60)". 

UNTO CYLINDRTCUS Say. 



PLATE 30. CALL, ON INDIANA MOLLUSCA. 

UNIO LINEOLATTJS Raflnesque. 



PLATE 31. CALL, ON INDIANA MOLLUSCA. 

UNIO ELEGANS Lea. 



PLATE 32. CALL, ON INDIANA MOLLCSCA. 

UNIO TRIANGl"LARIS Barnes. 

5-Mol,LUSC.I. PLATKS. 



PLATE 33. CAr,L, ON INDIANA1MoLLUSCA. 
-_.__ ... _- ..-- ..--.~...---... -~--......- ..- ...-----.•-.--~-~----.-.-

UNIO PERSONATUS Say. 



PLATE 34. CALL, ON INDrANA 'MOLLURCA. 
----~~~~---- ..... 

UNIO PERPLEXUS Lea. 



----

PLATE 35. CALL, ON INDIANA MOLLUSCA. 

UNIO SULCATUS Lea. 



PLATE 36. CALL, ON INDIANA MOLLUSCA. 
~~~~- ..... ~~----.~~~~~ 

UNlO r.UTE01,US La.mnrck. 



PLATE 37. 

UNIO MULTIRADIATUS Lea. 



PLATE 39. CALL. ON INDIANA MOLLUSCA. 
----_......_----_.... _--

UNIO VI!:NTRICOsns Barnes. 



PLATE 39. CALL, ON INDIANA MOLLUSCA. 

UNIO SUBOVATUS Say. 



PLATE 40. CALL, ON INDIANA MOLLUSCA. 

"CNIO CAPAX Green. 



PLATE 41. CALL, ON INDIANA MOLJi.USCA. 

UNW LIGAMENTINUS Lamarck. 



PLATr~ 4:? CALL, ON INDIANA MOLLUSCA. 

UNIO COOPERIANU8 LsI!.. 



PLATE 43. CAI,L. ON INDIANA Mor,r,USCA. 

UNIO IRRORATUS Lea. 



PLATE 44. CALI" O!'l INDIANA MOLI,USCA. 

UNIO PUSTULATUS Lea. 



PLATE 4,j, CALL, OX INDIANA MOLLUSCA, 

UNIO PUSrULOSUS Lea, Varieties. 



ON INDIANA MOLLlISCA.GALL, _~-=- ___ ~. 

UNIO PUSTULOSUS Lea. Varieties. 



PLATE 47. CAl.L, ON INDIANA MOLLUSCA. 

UNIO PUSTULOSUS Lea. Variety. 



PLATE 48. CALL, ON [NDJANA MOLLl:SCA. 

l 

I 

) 


U~IO LACllI{Y~IOSI;S Lea. 



PLATE 49. CALL, ON INDIANA MOLLUSCA. 
-~... ..~------~ 

UNlO VERRUCOSUS Barus. 



PLATE 50. CAU" ON INDIANA MOLLUSCA. 

l,JNIO ORBICULATUS Hildreth. 



PLATE 51. CALL, ON INDIANA MOLLUSCA. 

UNIO CIRCULUS Lea. 



i'tATE 52. C.HI., ON INDIANA MOLLUSCA. 

u~;ro RETU8US Lamarck. 



PLATE 53. CALL, ON INDIANA'MoLLUSCA. 



PLATE 54. CALL, ON INDIANA MOLI,USCA., 

UNIO CYPHYUS Rafinesque. 



PLA'rE 55. CALL, ON INDIANA MOLLUSCA. 

UNIO V ARICOSUS Lea.. 



PLATE 56. CALL, ON INDIANA MOLLUSCA. 

UNlO COCCINEUS L~". 

S-MO~LUSCA. PLATES. 



PLATE 57. CALL, ON INDIANA MOLLUSCA. 

UN!O OllLIQ:UUS Lalll Me\'; , 



ptATE 58. CALI., ON INDIANA MOLLUSCA. 

UNIO EBffiNUS Lea. 



PLATE 59. CALL, ON INDIANA MOLLUSCA. 

UNIO SOLIDUS Lea. 



PLATE 60. CAI,L, ON INDIANA MOLMJ8CA. 

t:XIO 'I'RIGONl:S Lea. 



PLATE 61. CAJ~T~, ON INDfANA MOLLUSCA. 

UNIO RUBWINOSUS Lea. 



ptATE 62. OALL, ON IKDIANA MOLLUSCA. 

UNIO CLAVUS Lamarck. 



PLATE 63. CALL, ON lNDIANA MOI,LUSCA. 

UNIO CRASSlDENS Lamarck. 



PLATE 64. CAl,!" ON INDIANA MOLLUSCA. 

UNW FOLfATUS Hildreth. 



PLATE 65. CALL, ON INDIANA MOLLC!'!CA. 

c 
'. 

I 

, .., 

.<-
,, , 

i 

1-4, UNIO PARVUS Bnrnes. 
5-7. UNIO GLANS Lea. 



PLATE 66. 

uxro 'l'ETRALASMUS Say. 



PLATE 67. CALL, ON INDIANA MOLLUSCA. 

UNIO TETRALASMUS Say. 



PLATE 68. 

ANODONTA DEllrSCENS Say. 
MARGARITAN"",. DELTOIDEA Lea. 



PLATE 69. CALL, ON INDIANA MOLLUSCA. 

MARGARITANA CONFRAGOSA Say, 



PLATE 70. CALL, ON INDIANA MOLLUSCA. 

MARGARITANA MARGINATA Say. 



PLATE 71. CALL, ON INDrANA MOLLUSOA. 

MARGARITANA CO]'{PLANATA Barnes. 



PLATE 72. CALL, ON INDIANA MOLLUSCA. 

MARGARITANA RUGOSA Barnes. 

lO-MOLLUSCA. PI,A.TEB. 



PLATE 73. CALL. ON INDIANA. MOLLUSCA. 

ANODONTA IMBECILLIS Say. 



LATE 74. CALL, ON INDIANA.. MOLLUIIOA... 

ANODONTA WARDIANA Lea. 



PLATE 75. CALL, ON INDIANA MOLLUSCA. 

ANODONTA EDENTULA Say. 



PLATE ill. 

ANODONTA SUBCYLINDRACEA Lep,. 



PLATIi:77. CAJ..L, ON INDIANA MOLT.mlCA. 

ANODONTA GRANDIS Say. 



PLATE 78. CALL, ON INDIANA MOLLUSCA. 

/ 
/ 

ANODONTA SU'BORBICULATA Say. (Reduoed.) 
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NOTES ON 	THE BATRACHIANS AND REPTILES OF 
VIGO COUNTY, INDIANA-II. 

BY W. S. BLATCHLEY, 

In the Journal of the Cincinnati Society of Natural History, XIV, 
1891, pages 22 to 35, was published a paper with the same title as the 
present one. In it were given brief notes concerning 22 batracbians 
and 24 reptiles which I bad taken in Vigo County" Indiana, previous t() 
1891. I continued to reside in tbe county until November, J894, and 
gave t'special attention to the same groups of animals until my removal. 
Many notes were taken relative to tbeir distribution, variation and 
habits. A lack of time bas heretofore prevented the preparation of a 
paper embodying these notes. Believing, however, that they will add 
something of value to the knowledge of our batrachians and reptiles, 
and will, therefore, be of value to future observers, I have prepared 
from them the present paper. When the species has been taken by me 
in some other county of Indiana, I have iIlCorporated any note concern
ing it in that county which I believed of interest. Species preceded by 
an asterisk were not mentioned in the previous paper. 

Vigo County lies on the western border, and almost midway between 
the northern and southern boundaries of the State. The Wabash River 
flows through its north western part, and in many places its bottoms, 
which are usually overflowed each season, are one to two miles in width. 

In thelle bottoms are a number of large ponds, some of them covering 
an area of forty to sixty acres, which are the favorite resorts of many 
of the batrachians, and not a few of the reptiles mentioned below. The 
city of Terre Haute is on the eastern bank of the river, on the edge of 
a prairie, about two miles in width, beyond which a low range of hills 
forms the western border of a tableland, which extends to the eastern 
limit of the county. At the point where the tableland meets the prairie 
the soil is a loose, black loam, containing a great dt'al of sand. Here, 
in a woodland pasture of about forty acres, rather thickly grown up 
with underbrush, and having near its center several shallow ponds, 
about the margin of which are numerous logs, have been collected no 
less than thirty-five of the fifty-two species found in the county. Of 
course, many of these have been taken elsewhere, but the sandy soil 
and other conditions of this woods seems to suit the salamanders and 
tree frogs, especially, as out of eleven species of the former and four of 
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tbe latter all but two bave been seen bere, and nine of tbe fifteen 
nowhere else in the county. 

The nomenclature and order of the batrachians mentioned is tbat of 
Cope's H Batrachia of North America" (*1). The same author's (, Crit. 
ical Review of the Characters and Variations of the Snakes of North 
America" (*2), has been followed in the naming of the Ophidia; w bile 
Jordan's" Manual of Vertebrates" (Fifth Edition), has been tbe autbor
ity for tbe naming of the remaining forms. 

BATRACHIA. 

URODELA. 

AMBLYSTOMIDJE. 

AMBLY8TOMA. OPACUM (Gravenh.). Marbled Salamander. 

Since my former recordt a half dozen specimens of this batracbian 
'have been taken in the county. It is always found singly, whereas other 
members of the genus are usually found associated together in small 
numbers. One very large individual had its entire tail wanting. The 
8tub was wholly healed over, and the animal was as lively as any with 
the caudal appendage entire. 

AMBLYBTOMA. TIGBlNUM Green. Tiger Salamander. 

On October 21, 1892, and October 14, 1893, I took my zoology classes 
to the woodland pasture above mentioned. On each date more than 60 
of this salamander were taken. Sometime!'! four to six were found 
beneath the same chunk or log. They varied in length from two to 
twelve inches, and in color from an almost uniform black or dark brown 
in the young, to largely yellow in the old. On December 24, 1893, a 
log was overturned in the same pasture, and a large tigrinum stuck its 
head out of the opening of its burrow, presumably to investigate the 
cause of the removal of its shelter. This goes to prove tbat their winter 
days are not passed in a wholly dormant condition. 

On one occasion in June my letter carrier brought me in a fruit jar a 
live specimen lot inches in length, which he said had been in his cellar 
for more than a year. On account' of its presence the members of his 
family had become afraid to venture into the cellar, and he finally pinned 
the intruder down with a forked stick and worked' it into the jar. Its 
ground color was greenish yellow or olive with anastomosing or reticu· 
lating bands of black, 3 to 5 mm. wide, on the sides of body and tail, 

·l-Bull. M. U. S. N a.t. MU8 •• 1889. 
·2-Proc. U. S. Na.t. Mus .. XIY.l892, f>p.589-694. 
tJollrn. Cin. Soc. Nat. Hilt.,loc. c.'!., p',2 •• 
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and a few rounded spots of the same on the belly. These markings 
agreed almost exactly with those ascribed to Oope's A. flliplvias, of which 
bllt a single specimen, from Oolumbus, Ohio, is known. This specimen 
was sent to Dr. Btt'jneger, of the United States National Museum, who 
compared it with Oope's type, and wrote me as follows: " Y ollr speci
men represents a color phase of A. tigrinum, which resembles very closely 
the type of A. xiphias, but the latter still remains unique in its most dis
tinguishing characters, viz., the exceedingly long tail concomitant with 
the projecting lower jaw. In A. xiphias the tail, measured from the 
posterior end of the anus, js much longer tban from tbat point to end of 
snout; in your specimen it is shorter, and the lower jaw is not projecting. 
* * * It is difficult to express an opinion as to the status of A. xiphias. 
I am strongly inclined to the belief that the type specimen is only an 
individual variety of A. tigrinum. Yet, at the same time, I do not 
venture to reduce the name to a synonym as long as the gap between 
them shall not have been filled, or our knowledge of the batrachians of 
our country is as imperfect as at the present time." Oope, in his key 
separating the l'pecies*, uses tbe color markings as part of the distinguish. 
ing characters separating the two species, so that the Vigo County speci· 
men removes one feature of the" gap" to which Dr. Stejneger refers. 

A number of beetles and caterpillars were one day dumpcd into the 
box in which the salamanders for class use were kept. A large tigrinum 
nabbed a hairy r,aterpillar which was crawling over its head, shook it 
several times, as a terrier does a rat, and then with an air of !'atisfaction 
gulped it down. 

PLETfTODONT1D£. 

PLETHODON CINEREua (Green). Ashy SaJamander. R€d·backed Sala
mander. 

This species and its variety erythronotu8 are the most widely d;stributed 
and most common salamanders in Indiana. In Vigo Oounty they can 
probably be found every month in the year, as on December 25, 1893, 
two very large specimens of erythronoi:u8 were taken, which ran actively 
about when the log beneath which they were hibernating was overturned. 
On October 6, 1894, beneath logs and chunks on some high wooded hille 
five miles northwest of Terre Haute, hundreds of the two forms, varying 
in length from one to four inches, were found. There were about six of 
the variety erythronotus to four of cinereus. This salamander has never 
been seen by me near water, but the eggs have often been found beneath 
logs and moist leaves between mid:April and June 1. . 

The nominal variety dorsalis Oope, has been taken by both Prof. Hay 
and myself near Wyandotte Cave, Orawford Oounty. Two specimens 

.. " Batrllohia. of North Amerilla." p. 51. 
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taken there on May 9, 1899, . were three and one·half inches in length 
and had 11 costal grooves. 

PLETHODON GLUTINOSUS (Green). Slimy Salamander. 

[ have taken this species in Vigo, Putnam, Marion, Crawford and 
:Marshall counties. On one occasion in late autumn, six large ones were 
found beneath one chunk on a sloping hillside in an oak woods past,ure. 
One of these had the tail a uniform olive gray without white marks, while 
the white spots on the sides were coalesced into a large lichen· gray patch. 
In another the white spots were no larger than pin heads and were dis
tributed thickly and regularly over the entire upper surface and sides. 

SPELERPES BILlNEATU8 (Green). Two-lined Triton. 

Since my former paper this has been found to be frequent in the 
ravines among the wooded hills of Coal Creek in the northwestern part 
of Vigo County and very abundant in Putnam County. In the latter 
locality it was found by scores in early spring-March 22-and in 
August, beneath the flat limestone rocks of a branch. In the former 
place, in October, when all the pools were dry, it was found on the moist 
clay, beneath rocks and bowlders. When its shelter was overturned it 
scampered away in a lively fashion, and endeavored to hurrow in the 
mud or leaves. When in rapid motion upon land it wriggles its body 
and tail, as if swimming, thus proving its aquatic habits. 

*SPELERPES LONGICAUDUS (Green). Long-tailed Triton. 

Two small specimens were taken in Vigo County on September 20, 
1894. A number of large ones were found associated with S. bilineatu8 
in Putnam County in August. In both places they were in small pools 
of water beneath rocks ill the bed of a branch. In the State it has been 
recorded heretofore with certainty only from Montgomery and Harrison 
counties. Specimens of S. maculieaudus were in my possession from 
.Monroe County as early as 1884, six years before it was named by Cope, 
but, without specimens for comparison, were thought to be and labeled 
S. longicaudus. 

PLEURODELID.LE. 

DIEMYCTYLUS VIRIDESCENS MINIATUS Hallow. Red Triton. 

This variety, which Cope regards as a "seasonal form which may 
be, by reason of the environment, rendered permanent for a longer or 
shorter time," has been taken on a number of occasiont! in recent years. 
It is usually found beneath logs or brush in very dry places. One was 
taken on December 24, 1893, which was very active when its cover was 
disturbed. Another was dredged from a woodland pond on March 14. 

http:PLEURODELID.LE
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It has also been taken in the months of May and October, while a single 
specimen of the form devoid of red spots, describQd in my former paper, 
was taken on September 21, 1~93. 

TRACHYSTOMATA. 

~IRENID1E. 

SIREN LACERTIN A Linn. Siren. Mud Eel. 

On June 20, 1894, I visited the site of a large pond in southern Vigo 
County, which, having been drained the fall before, was being plowed 
for corn. 'Valking in the furrow behind the plowman, I happened upon 
a siren, which I captured. I then waited until the plowman caught up 
with me on the next round, when he said that he had unearthed" thou
sands of them" during the plowing of the sixty or more acres already 
broken.' I had little cause to doubt his word, as, following him five 
timES around, I captured eight of the batrachians, varying in length 
from six to sixteen inches. The plow broke the soil to a depth of five 
inches, and as none of those taken were injured by the plow, they were 
evidently above this depth, probably three to four inches below the sur
face. Most of them were wriggling like worms in the furrow when dis
covered, but one was taken from a burrow, or hole, in a large clod. The 
sides of this burrow, which was but little larger in diameter than the 
body of the siren, were worn smooth, and were bluish gray in color. It 
had evidently extended down deeper into the ground, but I could not 
find at what point. The animals were found in the moister ground 
plowed, and not in a sandy strip which had to be passed over. The gills 
of none were fuUy developed, being merely slightly lobed excrescences 
covered with skin without rami or branches of any kind. When put 
into water (at home) they were very 'active, but came to the surface to 
breathe. The plowman said that I could have gathered them" by the 
bushel" from the moist land already broken, but that he had noted none 
over 15 inches in length, though he had given no especial attention to 
them. 

Although the siren is reputed to be very scarce, there is little doubt 
but that it is plentiful enough in certain localities which are suitable to 
its habils of life. Atkinson records* the taking, in late autumn, of 11 
in one bunch, which were uncovered while cleaning a lot near Syracuse 
Lake, Kosciusko County. 

·Proc. Ind. Aea.d. Sci , 1895,258. 



542 REPORT OF STATE GEOLOGIST. 

,$.ALIENTIA. 

HYUDlE. 

*Ac1U8 GRYl,LUS GRYLLUS (Le Conte). Cricket Frog. 

After the draining of 'the large pond, noted above under Siren lacer
tina, thousands of tadpoles and small frogs were left for a short period· 
in some shallow pools. From these a number of cricket frogs were 
secured on October 8, 1893, which I refer to this variety. They were 
smoother skinned, a fourth larger in size, and with the stripes on hind 
femora much more distinct than in the variety ()Tepitans, which is abund
ant throughout the State. A. g. grylhus, as limited by Cope, is a south
ern form, but has been taken at Mt. Carmel, Ill., about fifty miles be
low the pond mentioned. 

CHOROPBILUS TRISERIATUS (Wied.). Swamp Tree Frog. 

A number of specimens of this little frog have been secured in recent 
years. One was found 01'1 December 25, 1893, hibernating beneath a 
rail in open woods. It was squatted in a little burrow, and though the 
mercury had previously been to zero, it leaped away in a lively manner 
when touched. Others have been secured in May, September and No
vember from beneath logs or under the bark of fl111en trees. 

The heel of all Vigo County specimens reaches only to the tympanum. 
The width ofhead is contained in total length 3.5 times. The stripes of 
back and sides are often broken up into small dots or blotches. 

On the tall grasses near the margin of a tamarack tlwamp in Fulton 
County, I found a variety of this same frog to be plentiful. It is more 
slender-bodied with all the stripes unbroken and with heel reaching to 
posterior border of orbit. This form I take to be C. feriarum Baird. 

HYLA PICKERINGII (Storer). Pickering's Tree Frog. 

This handsome little tree frog has been taken by me in Vigo, Putnam, 
Fulton, Lake and Marion counties. It is often found at quite a distance 
from water, on stalks of wheat or weeds. On March 13, 1898, one was 
taken from the surface of a woodland pond in Marion County, to which 
it had evidently found ils way for the purpose of ovipositing. 

HYLA VERSrcOLOR Le Conte. Common Tree Frog. 

On July 5, 1892, I found in the woodland pasture, mentioned in the 
introduction, hundreds of the young of this species, on the leaves of the 
iron weed- Vernonia faseiculata Michx. Almost every weed bad two or 
more individuals on it. They were resting on the upper surface of the 
leaves, and their colors were correspondingly green. 
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RANIDA::. 

*RANA AREOLATA cmCULOSA Rice and Davis. Hoosier Frog. Ring 
Frog. 

After hunting in va.in over most of northern Indiana for this species, 
which heretofore has been recorded in the State only from Be:t'1ton 
County, I was agreeably surprised to have Charles Stewart, one of my 
pupils, bring in a large male on October 9, 1893. He had captured it 
and a specimen of Rana virescens Krum the day before from the manhole 
of a sewer in the south part of the city of Terre Haute. The female of 
cirr:ulosa, which eiCaped eapture the firllt day, was taken on the second 
day after by letting. a basket down into the manhole and causing her to 
jump into it. On May 9, 1894, a. second male was taken by H. McIlroy 
from the side of a coal shll-ft three rpHes west from where the others were 
secured. These al'e the only specimens I have evel' soon, but others 
could doubtless be found by It careful search of similar locations. 

The ring frog is the most handsome of our Ra~li.dce. The male, of 
those in hand, is 67 mm., and the female 78 mm. in length. The head 
of female is 25 mm. long by 26 mm. wide. Thf\ heel reaches half way 
between eye and nostril. The tympanum is three-fourths the diameter 
of eya. Instead of being uniform yellowish below, as mentioned by 
both Cope and Hay, both specimens have numerous small dark spots, 
almost forming a band, across the front of breast, and on the lower lips 
are a number of similar spots. Otherwise the colo:rs agree exactly. The 
circular spots on back, from which it takes its varietal name, and which 
Cope says are reddish brown, are in life black. 

REPTILIA. 

OPHIDIA. 

COLUBRIDA::. 

*CABPHOPHIOPS AM(ENUS (Say). Worm Snake. Ground Snake. 

Two. specimens of this little snake having both prefrontals present have 
been taken in the county. They measure respectively 11 .and 11~ 

inches in length. Both were taken in autumn; one from beneath a 
rotten log on the top of a high wooded hill-the other from beneath 
leaves by the side of a log in the sandy woods, noted in the introduction 
to my formel' paper. It is more sluggish and apparently more fearless 
than any of our larger snakes, making no· attempt to escape when ex
posed to view and, beyona twisting tightly about one's finger, no attempt 
at defense when taken in hand. 

Cope unites with amcenus the form without prefrontals, which I called G. 
heumce Kennicott in my former paper (p. 35); having, as he states, feen 
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individuals with one prefrontal present. Of two specimens without pre
frontals before me from Vigo Oounty, the head is more slender and 
pointed and the color of back darker than in the typical amamU8. The 
abdomen in life was also of a deeper salmon red than that of amamus. 

One of them has on one side but one scale-a large crescent-shaped scute 
-in the second. row of temporals. On the other side there are two 
normal scales present. These specimens were taken from beneath logs 
and measure respectively nine and one-half and seven and one-half 
inches. ' 

Two specimens without prefrontals and with slender pointed snout were 
taken near Wyandotte Cave, in Crawford County, on .May 9, 1899. One 
was coiled up beneath a fiat rock and had its head ,hidden beneath the 
coils, so that I took it at first to be a large earth-worm. It was freshly 
moulted and was a lustrous purplish black in color, instead of chestnut 
brown as in the typical amamWJ. This color extended down the sides to 
cover all but one and one-half rows of scales. O.vermis (Kennicott) 
with prefrontals present, is distinguished from O. amamUB chiefly by the 
difference in color, being iridescent purplish, as was the specimen men
tioned above. In typical examples of vermis this color is said to extend 
on each side only to the third row of dorsal scales. A large series of 
specimens will probably show C. vermis to be but a color form of O. 
amamWJ. 

OPHIBOLUB DOLIATUS TRIANGULUB (Boie). .Milk Snake. House Snake. 

Several small specimens of the milk snake are annually taken from 
beneath the loose bank of logs and stumps, while the larger ones appear 
to become scarcer every year. Cope in his recent paper separates a form 
known as ClericuB Baird and Girard, which he states is found only south
ward, from triangulus by the position of the alternate spots on the sides, 
stating that in the former variety they are Jargely on the gastrosteges, 
while in the latter they are entirely on the scales. The specimens in 
Vigo County, according to this, mostly belong to the form cUriouB, 
though the spots merge into each other in every conceivable way. 

*OPHmOLUS DOLIATUS COLLARIS Cope. 

One large and three small specimens from this county in my collection 
possess the yenow band posteriorly from orbit and the yellow half.collar 
teuching occipitals, which distinguish this variety. According to Cope it 
has been known heretofore only from "the Carolinian district." Some 
of the forms of this species when disturbed, or held by the forward part 
of the body, vibrate the tail very rapidly, after the manner of the rattle
snake. 
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OPHIBOLUS GETULUS SAYI (Holbrook). King Snake. 

Three specimens of this handsome snake have been taken in the 
county. One is the small specimen with narrow cross bands of white, 
noted in my first paper. Another is three feet four inches long and ap
proaches closely the form niger of Yarrow. The yellow spots on head 
are few in number and no larger than pinheads. Those on the body are 
of the same size and are found only occasionally near the middle portion 
of the body on the three or four lower lateral rows of scales, while the 
dorsal portion of body and tail, as well as sides of latter, are shining 
black without spots. 

The third specimen is but twelve inches long and approaches the typi
cal O. 'get~d~l8 in that the cross bands of white have a tendency to fork on 
the flanks. This specimen was taken on May 27, and has protruding 
from its mouth four and one· half inches of the tail of a specimen of 
Eutrenia sirtalia, 13i inches in length, the remaining nine inches being 
within the body of the king snake, and reaching to within one inch of the 
vent of the latter. When captured, it tried to di8gorge its prey, but the 
Eutamia was too deeply lodged, and the two were quickly consigned to a 
bottle of alcohol, there to serve as a forcible illustration that the king 
snake is truly a king and a cannibal among its kind. 

I have also seen this species in Putnam County, Indiana. It frequents 
rocky hillsides and the vicinity of streams. 

*OPHIBOLUS CALLIGAS'!J.'ER (Say). Chain Snake. 
A single specimen, 34 inches long, was taken June 10, 1893, in an 

open woods two miles east of Terre Haute, at a point where the prairie 
meets the upland. It was crawling slowly over the ground and did not 
quicken its speed when pursued, though it struck rather viciously 'when 
yaught. This, I believe, is its first Indiana record. Cope gives its 
range as " Illinois and Kansas to Texas." Garman states that in Illinois 
it "occurs on prairies throughout the State-not common." 

DIADOPHIS PUNCTATUS (Linn.). Ring.necked Snake. 
According to Cope, this species is distinguished from D. amabilis Baird 

and Girard, by having eight instead of seven labials, and by having the 
labials, throat and belly unspotted, or the belly with a median row of 
spots, wherea'l in amabilis the throat, labials and belly are irregularly 
spotted. 

Of the three specimens in my collection two were taken in Vigo 
County and one in Putnam County. The latter and one of the former 
are, as far as color goes, typical punetatu"" having the labials and throat 
unspotted and with traces of a median row of spots upon the belly; but 
the superior labials are in both seven on one side and eight on the other. 
The larger of the two is 14! inch€s in length. 
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The third specimen is the one which in my former paper I called 
Diadophis punctatus amabilis. It has the superior labials also 7 +8, but 
has the labials and throat spotted, the occiput collar very narrow and a 
median row of spots on belly Qomplete to anus. The lateral spots on 
gastrosteges are quite large and toward the anus meet the median, form· 
ing bars across the belly. I conclude, therefore, that the two are but 
color forms of one species, and I believe that the species amabilis will not 
stand. The Putnam County specimen, taken on July 10, 1894, was 
found beneath some flat limestone rocks on a damp. shady hillside. It 
appeared neither active nor vicious, but, when captured, coiled up con· 
tentedly in my hand. In life the belly was a very bright orange. 

From the same hillside, in the latter part of September, 1898, Mr. J. 
S. Michaels took from the dirt thrown out frolU a quarry, eight eggs and 
one young of this species, The eggs were placed in a tool box and most 
of them hatched within a week. The young were about five inches in 
length and very lively. 

(JOLUBER OB80LETU8 Say. Pilot Snake. Black Racer. 

Several of the young of a Coluber, which I refer to this species, are in 
my collection from Vigo County. They are from 14 to 20 inches in 
length, and vary much from the adult in characters other than size. 
The seales are in 25 rows with only about nine of the median rows fllintly 
keeled, whereas in full-grown specimens the number of keeled rows is 17. 
One has the temporals 3 2, the others 2 2. All have the ground 
color, ashy gray. A curved U·shaped, blackish band extends over the 
hind margin of post-frontals, the lower post· oculars lind the seventh and 
eighth labials. There is a row of squarish, chocolate colored spots
about 45 in number--along the back. Below these, on each side, are 
two rows of similarly colored blotches, the upper more or less elongated, 
especially in front; the lower squarish or irregular ill shape on side of 
abdomen and partially covering the first and second row of Bcales. The 
vertical and occipital plates bear also some small dark spots. 

Of five specimens, which I found unlabeled in the State Museum, 
three have the temporal plates:2 3 and the others 2 2. The third 
temporal varies much in size and position. In two instances it is slliall 
and wedged in obliquely below the upper plate and back of the low('r 
one. In the other the upper temporal is divided into two equal plates. 
The carinated scales are in nine or eleven rows. The upper row of 
lateral blotches also varies much. In one specimen they are united 
anteriorly into a long line. The markings of the bead, however, are 
constant. 

In color and markings all these young agree almost exactly with the 
description of Coluher confinis as given by Baird and Girard,* and the 

"Cat. Serpt.. N. Amer., 1853, 76. 
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first one taken was labeled as that species. C. obsoletus is, however, a 
common snake in Vigo County, and no other young have been seen or 
taken which could belong to it. On the other hand, C. confinis is, accord
ing to Cope, a southern form, with but one temporal on each side. It is 
my opinion that a careful examination of a large series of specimens will 
show that C. conflnis, as well as C. spiloides Dam. Bibr., are but forms, 
perhaps the young, of C. obllOletus. In fact, the young of most if not all 
of our dark colored snakes are spotted, and as they grow older and shed 
their skin a number of times, they gradually grow darker, until finally 
they become almost wholly black.* This has, in the past, been the 
cause of much confusion in t~e naming of the reptiles, many of the young 
having been thought to be distinct species. 

One of the young of C. ObllOletus, 16 inches in length, taken June 11, 
1894, contained a large shrew, which was partially digested. 

EUTJENIA 8AURITA (Linn.). Ribbon Snake. 

In proportion to .its length, this is our most slender-bodied sn~ke. The 
largest of numerous examples at hand is 29 inches long-the tail nine 
and one·half inches. Its superior labials are seven on one side and eight 
on the other, the second from the rOE'tral being divided. When freshly 
moulted this is a very handsome reptile. 

EUTJENJA PROXIMA (Say). 

This is the E. faireyi B. & G. of my former paper. It is closely allied 
to E. 8aurita (Linn.) and a large series of specimens will doubtIe~s reveal 
all intermediate forms. In sal/rita the sides below the lateral stripes are 
dark brown, shading to lighter for about the width of two scales on the 
gastrosteges. In proxima the pides below the lateral stripes are black 
with the greenish of gastrosteges abrupt. The length of two specimens 
at hand is sixteen and one-half inches .each, the tail five and one-half 
inches. Superior labials 8 +8. Leos common than E. 8aurita. 

EUTJENIA SIRTALIS (Lrnn.). Garter Snake. 

According to Cope, five varieties of this species are to be looked for in 
Indiana, viz.: graminea Cope, semijasciata Cope, sirtalis (L.), ordinata 
(L.) and obscura Cope. The last three have been taken in Vigo County, 
and in addition a fourth, which, in my former paper, was called parietalis 
(Say). 

Of these, E. 8. IJirtalis (L.) is by far the most common. In all speci
mens of this variety examined the lateral stripes are on the first, second 

"This is eepeciall~ true of BaBC"1ti01' c"".trietor and OPhibolu8 ",Iulu• •a,i, and. as shown 
above, also Colvoer ob.oletus. The form niger 01 Beteroaon plQt~rhi"08 hMs never been seen 
by the writer in the J.uvenile stage. tbough hundreds of the yonng of tbe more common form 
bave been noted. Niger is. therefore, we believe. but a mature form of tb...pecies. The 
same is probably true of the form niger of Ophibolu gotulu8. 
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and third rows of scales, instead of on second and third as mentioned by 
Baird and Girard. The lower stripe becomes a greenish blue after im
mersion in alcohol. 

E. 8. ordinata is scarce, but two small specimens having been taken. 
E. 8. obscura is a form without dorsal spots. In Vigo County speci

mens the dorsal band is greenish yellow and the gastrosteges are green
ish with two black spots on each margin. In Indiana this form has 
heretofore been recorded only from Wabash County .. 

Cope, wc., cit., states that E. s. parietalia occurs only in the Central 
and Pacific regions, and E. 8. dorsalis, the only other form with red in
terspaces, he limits also to the Central region. We have, however, a 
very common form in central and western Indiana, which Dr. Hay, in 
his" Batrachians and Reptiles of Indiana," and I in my former paper 
both called E. s. parietalis. It has numerous brick·red spots intermingled 
with blackish ones on the anterior third of body. It possesses the power 
of flattening the body more than any of the other forms, and when so 
flattened shows numerous small bluish white spots between the black 
and red ones. The gastrosteges have a black dot on each margin. It 
ranks next to E. 8. sirtalis in abundance, and reaches a length of three 
feet. 

On March 29, 1894, I observed a sparrow-hawk fly across a meadow 
bearing a wriggling snake in its talo'ns. I slipped up beneath the thorn 
tree in which it alighted and giving a sudden whoop caused it to drop 
its prey, which proved to be an example of E. 8. parietali8, as above 
limited. The varieties of E. sirtalis occurring in Indiana are so numer· 
()US and grade so insensibly into one another, that it is better, in my 
opinion, to regard them all as mere forms of the one species than to 
attempt to give a trinomial cognomen to each individual happened upon. 

NATRIX FASCIATA SIPEDON (Linn.). Spotted Water Snake. 

This, the Tropidmwtus sipedon of my former paper, when disturbed. 
()ften flattens the head and anterior third of the body, even to a greater 
i:lxtent than H. platyrhinoIJ. At the same time it exudes itil disgusting 
odor, and then begins to strike vigprousli at the intruder. 

*NATIUX RHOMBIFERA (Hallow.). Diamond Water Snake. 

This species occurs in the large ponds of the annually overflowed bot
tom lands of southern Vigo County. It may be known by its 27 rows of 
strongly keeleft scales, and by the squarish brown spots on the back alter· 
nating with those on the sides and connecting with them at the angles. 
A specimen in the State Museum was labeled" Copperhead-A Poison· 
ous American Serpent-Trigonooophalu8 oontortrix-called also copper-bell 
and red viper, from Morgan County, Indiana." A second specimen was 
labeled "Heterodon platyrhinos, Clay County, Indiana." It is four feet 
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two inches in length, five inches in circumference, has 143 gastrosteges, 
65 urosteges, three postorbitals, 27 rows of strongly keeled scales and 31 
lateral blotches before the anus. 

Cope sayl! of this species: " It remains within the boundaries of the 
Austroriparian district, not extending north of southarn Illinois and 
Indiana." Hay, however, records it from Lafayette, Wheatland ,and 
New Harmony, Indiana. 

STORERIA OCCIPITOMAcrlLATA (Storer). Red-bellied Snake. Storer's 
Brown Snake. 

But two additionall!p cimens of this scarce reptile have been seen since 
my former paper was p~'nted. One was taken from beneath a log in 
damp upland woods, on ctober 14. A week later, while driving}n the 
northern part of the cou ty, I saw a chicken running along the roadside 
with a squirming snake in its bill. After a sharp chase of the fowl 
through a rail fence anq a blackberry patch, its prey was dropped and 
proved to be a fine spepimen of Storer's snake. As soon as it found 
itself free it wrapped i~ tail about a small bush and, when approached, 
:flattened itself very mu<jh after the manner of a spreading viper. The 
row of brown dots bord~ring the pale band along the back then became 
much more prominent than they are when the body is in its normal shape. 

LACERTILIA. 

8CINC!D..E. 

EUMECES .I!'ASCIATUS eLlnn.). Red-headed Lizard. Blue-tailed Skink. 

June 11, 1894, one of my pupils, Harley l\lcllroy, of Macksville, 
found two of these lizards in a crow's nest in the top of a beech tree. 
The male escaped. Th~ female, Wi inches in length and heavy with 
eggs, was captured, bu unfortunately, was immediately killed. The 
eggs were almost ready or extrusion, and dissection showed them to be 
18 in number. They were circular in outline, 11 mm. in diameter and 
the outer integument wa~ of a leathery consistency. 

The only record of its reproductive habits which I can find is bylSmith, 
who states that "it laY~ine oval eggs at a time." * 

This species, which is blue-tailed when young and red-headed when 
old, is much more co mon in the southern than in the central and 
northern part of the ,tate. Two specimens which were taken near 
Wyandotte Cave, May V, 1897, were respectively 12 and 13 inches in 
length. One of them bit me in the index finger, but the bite was not al 
painful as that of a mout

°Geol. Burv. of Ohio, IV, 18r 651. 
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TE8TUDINATA. 

KINOSTERNIDJE. 

*KINOSTERNON PENN8YLVANICUM (Bose.). Mud Turtle. 

A male of this species, five and one-half inches in length, was taken 
from the margin of a large pond in the southern part of the county on 
June 18, 1891. It has been recorded in Indiana only from Knox: 
County, where, according to Ridgeway, it is common about Monteur's 
Pond. 

EMYDIDiE. 

*PIlEUDEMYS ELEGANS (Wied.). Elegant Terrapin. 

One small and one large specimen of this turtle were found dead by 
tbe margin of a large pond five miles north of Terre Haute, on July 6, 
1892. No living specimens have been seen, and hence nothing dis
tinctive of its habits can be recorded. It is said by Hay to be frequent 
in Posey County, and a single specimen was taken by him near Winamac 
in the northwestern part of the State. 

CISTUDO CAROLINA (Linn.). Box: Turtle. 

This continues to be quite a common species, especially in sandy wood
lands, and many very old specimens, judging from their appearance, 
have been noted. The smallest one yet seen was taken in September, 
1891, and measured but two inches across. I have twice surprised 
adults feeding upon ripe papaws. In one instance more than two
thirds of a large·sized one had been devoured. 

* * * 
The following is a list of all species of Batracbia. and Reptilia taken in 

Vigo County. Examples of all are now in my private collection. Those 
recorded in my former paper are followed by parenthesis enclosing the 
letter I and number of page in Vol. XIV of the Journal of the Cincin
nati Society of Natural History in which mention of them was made. 

BA.TRACH[A. 

1. NeetU1'U8 maeulatus Raf. Water Dog. Mud Puppy. (I. p. 23). 
2. 	 AmblYBtoma Q[!aeum (Gravenh.). Marbled Salamander. (I p. 24, 

35). 
3. Ambl1f!toma punetatum (Linn.). Spotted Snillmander. (L p. 24). 
4. AmblY8toma tig1-inunl (Green). Tiger SIIJalllll.ndor. (1. p. 24). 
5. 	 Amblystoma jetrer80nianum jW'ersonianum (Green). Jefferson's SaJa

mander. (I. p. 24). 
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6. 	 Chondrotu8 micros/omU8 (Cope). Small-mouthed Salamander. (1. 
p.24). 

7. Hemidactyliltm scutatum Tschudi. Scaly Salamander. (I. p. 25), 
8. 	 Pletlwdon cinereus (Green). Ashy Salamander. Red·backed Sala.

mander.. (I. p. 25). 
811,. Plethodon cinerelUJ erythronotus (Green). Red-backed Salamander. 

(1. p. 25). 
9. Plethodon glutino8U8 (Green). Slimy Salamander. (1. p. 25). 

10. Spelerpes bilineat1l,s (Green). Two-lined Triton. (I. p. 25). 
11. Spelerpes longicaudu8 (Green). Long-tailed Triton. 
12. DiemyctylW! viridescens Raf. Grtlen Triton. Newt. (1. p. 26). 
13. Siren lacertina Linn. Siren. Mud Eel. (L p. 26). 
14. Bufo lentigino81!S amencanuB Le Conte. American Toad. (1. p. 27). 
15. AcriB gryllUB gryllu8 (Le Conte). Cricket Frog. 

15a. Acris gryllU8 crepitans Baird. Cricket Frog. Peeper. (1. p. 27). 

16. GhorophiluB trislJrialus (Wied.). Swamp Tree Frog. (1. p. 27). 
17. Hitla pickeringii (Storer). Pickering's Tree Frog. (1. p. 2'1'). 
18. Hyla. vlJrsiool.or Le Conte. Common Tree Frog. (I. p. 28). 
19. Rana virescens viresoons Kalm. Leopard Frog. (I. p. 28). 
20. Rana palustris Le Conte. Pickerel Frog. Swamp Frog. (1. p. 28). 
21. Rana areolata cimulosa Rice and Davis. Hoosier Frog. Ring Frog. 
22. Rana clamata Daudin. Green Frog. Spring Frog. (1. p. 28). 
23. Rana catesbiana Shaw. Bull Frog. (I. p. 28). 
24. Rana sylvatica Le Conte. Wood Frog. (I. p. 28). 

REPTILIA. 

1. Carphophiops amrenU8 (Say). Worm Snake. Ground Snake. 
(1. p. 35, Var. helence). 

2. OphibolU8 doliatus (Linn.). Red Snake. Corn Snake. (1. p. 32). 
2a. Ophibolus doliaf:tUJ trianguluB (Boie). House Snake. Milk Snake. 

(f. p. 32). 

2b. OphiboluB doliatuB collaris Cope. 

3. Ophibolus getulus sayi (Holbrook). King Snake. (1. p. 32). 
4. Ophibolus calligaster (Say). Chain Snake. 
5. Diadophis punctattUJ (Linn.). Ring-necked Snake. (1. p. 32). 
6. Cydophis cestivus (Linn.). Summer Green Snake. (1. p. 31). 
7. 	 Bascanion constrictor (Linn.). Black Snake. Blue Racer. (1. 

p.31). 
8. Coluber obsoletus Say. Pilot Snake. Black Racer. (1. p. 31). 
9. Heterodon platyrhinos Latreille. Spreading Adder. Blowing Viper. 

(I. p. 32). 
to. Eutcenia saurita (Linn.). Ribbon Snake. (1. p. 29). 
11. Euicenia proxima (Say). Say's Garter Snake. 

37-Geol. 
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12. Eutamia sirtalia (Linn.). Garter Snake. (1. p. 30). 
13. Natrix leberis (Linn.). Queen Snake. Leather Snake. (L p. 30). 
14. Natrix fasciata 8ipedon (Linn.). Spotted Water Snake. (1. p. 30). 
15. Natrirx rhombife:ra (Hallow.). Diamond Water Snake. 
16. Clonophia kirtlandi (Kenn.). Kirtland's Snake. (1. p. 29). 
17. 	 Storeria occipitomaculata (Storer). Red-bellied Snake. Storer's 

Brown Snake. (1. p. 29). 
18. Storeria dekayi Holbrook. DeKay's Brown Snake. (1. p. 29). 
19. Eumeces fasciatus (Linn.). Red~headed Lizard. Blue·tailed Skink). 

(1. p. 33). 
20. Amyda mutica (Le Sueur). Leather Turtle. (1. p. 33). 
21. Aspidortectes spinifer (Le Sueur). Common Soft-shelled Turtle. 

(1. p. 34). 
22. Chelydra serpentina (L.). Common Snapping Turtle. (1. p. 34). 
23. Kinosterrwn pennsylvanic;J,m (Bose.). :Mud Turtle. 
24. Malaclemmys geographicuB (Le Sueur). Map Turtle. (1. p. 34:). 
25. Malaclemmys lesueuri (Gray). Le Sueur's Map Turtle. (r. p. 34). 
26. Pseudemys elegans (Wied.). Elegant Terrapin. 
27. Chrysemys marginata (Agassiz). Painted Turtle. (1. p. 34). 
28. Oistudo carolina (Linn.). Box Turtle. . (1. p. 35). 
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INTRODUCTION. 


:Many local lists, and at lea.st one State list, represent the \york done 
upon the flora or Indiana in the past. The work has in the maIll been 
of excellent character and has served the purpose of furnishing to 
botanists a fairly complete knowledge of the constituent members of 
the State flora. The lists have, however, been mere lists, and no at
tempt has been made to use the data thus obtained in any interpreta
tive way. As a consequence they have been of no value to the general 
public, nor have they in any way been serviceable to that class of our 
population, the agriculturists, to whom a knowledge of the plant life 
of the State is of the greatest significance. This statement is not made 
in the spirit of criticism, but as furnishing a reason for the prepara
tion of the present list of the native plants of the State, in which an 
attempt is made to so use the data, as to give to the plants their real 
significance in the int'erpreting of soil, moisture and temperature 
conditions. 

It is believed that the message of the plants may be easily read by 
those destitute of scientific training, if they but use their eyes, and 
because of this belief, there has been a constant attempt to avoid 
technical language and to discuss the significance of our common 
plants in a way readily understood. 

Evidently a knowledge of the boundaries and general topography of 
the area considered, is essential if we would thoroughly understand 
the plant life of the State. The data for this part of the report are 
drawn from Dr. Ohas. R. Dryers "Indiana GeogT'd.phy," due credit 
being given for the extracts made. 

Since all our soils, with. the exception of humus, are derived from the 
dE:g1'adation of rocks, a discussion of the geology of the Sta~ in its 
relation to soils has been necessary, the materials for this part of the 
paper being drawn from various papers of State Geologist Blatchley. 
Based npon this, an att.empt is made to group plants characteristic of 
certain types of soil in such a way, that whenever a particular a.ssem
blage of plants is seen the soil character may be inferred. 

But that the story of the plants may be intelligently read, there 
must be a fundamental understanding of the chief factors which 
modify plant life and govern plant distribution. A brief discussion of 
these factors serves to divide the State into certain areas of fairly 
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definite limits, each of which posessas its characteristic flora. The 
character plants of these regions being given and their general appear
ance and habit being understood, the interpretation of soil condi
tions in new areas, is a relatively easy matter. It can be taken as an 
axiom, that the native plants of a region are the best index of its agri
cultural capacities, a statement which at ouce indicates the practical 
value of this knowledge of type plants. This knowledge is not depen
dent upon ability to use a "key" or remember a scientific name, it de
pends simply upon keen vision and a quick perception of relations. 
These lists of type plants are therefore of especial significance, and 
they have been collated with great care. 

Plants have also a direct bearing upon man, some being of high 
value to him, some impeding his etJ'orts, some being positively.injuri
ous. The report therefore discusses these plant relations with consid
erable fullness. Thus the timbers of the State are considered not 
merely in relation to their distribution, but also as regards their uses. 
Some 'suggestions are also offered concerning the reclaiming of waste 
areas, the selection of forms suitable for such work and methods of 
planting. '1'he weeds and poisonous plants are also considered, not 
{lnly as regards their noXious qualities, but also as to their general ap
pearance and habits of growth, in order that they may be easily 
recognized. 

rine general conclusions with the antecedent discussions are best 
treated in pa.ragraph lo,rm,. and hence precede the catalogue. rnder 
ea.eh specific form listed in the latter, there is given 'its known distri
bution within the State, together with other data of interest and value. 
T'his catalogue represents the reslllts of twenty years' study of the flora 
of the State, the collection of the data for its presentation in the pres
ent form having been carried on for the past six years. It is presented 
in the hope that it will serve to show the intimate relations existing 
between science and the various industries dependent upon cultivation 
{If the soil. 

BOUNDARY. 

"The State of Indiana is included between 3,0 41' and 41 0 46' 
north latitude, and between 8,1 0 44' and 88 0 6' west longitude. It is 
bounded on the north by the parallel which is ten miles north of the 
f'louthern extremity of LiLke :'\iichigan; on the east by themeridia.n of 
the mouth of the Great Miami River; on the south by the Ohio, and 
on the west by the Waba.sh River and the meridian of Vincennes. Its 
extreme length is 250 miles, its average width 145 miles, its area, 
36,350 square miles." 
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ELEVATION. 

"The highest land in the State, in southern Randolph County, is 
1,2~5 foot above tide; the lowest, at the southwestern corner, is 313 
feet. The area above 1,000 feet comprises 2,850 square miles in three 
tracts: (1)An irregular area around the headwaters of the White Water 
River in Union, Wayne, Randolph, Delaware, Henry, Rush, De
catur, Franklin and Ripley counties. (2) A narrow cl'escentric 
ridge in Brown County. (3) A considerable area in Steuben, Dekalb, 
Noble and Lagrange counties. Isolated peaks rise in Brown County 
to 1,172 feet, and in Steuben to 1,200 feet. The area between 500 and 
1,000 feet in elevation is 28,800 square miles, and that below 500 feet 
is 4,700 square miles. The average elevation of the State is 700 feet." 

DRAINAGE. 

"The general slope of Indiana. is to the southwest as indicated by 
the course of the Wabash River and its tributaries, which drain two
thirds of the State. Of the remaining third, one-half is drained di
rectly to the Ohio, and one-half to Lakes Erie and Michigan, and to 
the Mississippi through the Illinois." 

PHYSIOGRAPHIC FEATURES. 

The greater part of Indiana is a plain of accumulation; the surface 
of a sheet of glacial drift, which varies in thickness from a few feet to 
500 or more. '1'he average thickness is more than 100 feet. It con~ 
sists chiefly of a mass of clay containing more or less gravel and bould
ers. This is locally varied by heaps, ridges, sheets and pockets of sand 
and gravel, and in the southern part of the State is overlain by a pecul
iar fine silt, called loess. 

The driftless area is a plain of degradation, formed by the removal 
of the original rock surface to an unknown depth, and now represented 
by the summits of flat and even topped divides, ridges and hills. 

On the plain occur numerous hWs of accumulation forming the great 
morainic belts, the result of exoessive dumping and heaping up of 
drift along the margins and between the lobes of the melting ice-sheet. 
The most impressive examples are found in Steuben, Lagrange, Noble 
and KosciUBko counties, where they attain a height of 200 feet or more, 
and are as steep and sharp as the materials will lie. The Ohio slope is 
studded all over with hills of degradation, blocks and fragments of the 
original plain left by the cutting out of the valleys between them. 
These are very conspicuous in the counties of Greene, Daviess, Martin, 
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Crawford, Orange, Washington and Jackson, but attain their greatest 
development in Floyd, Clark and Scott, where the Silver Hills and 
Guinea Hills rise to 400 and 500 feet above the valley bottoms. In 
Brown County the knob topography attains the highest absolute eleva
tion in Weed Patch Hill, and the sUITOunding region is so rugged as 
to have gained the title of the "Switzerland of Indiana." 

In addition to the massive and rugged moraine belts already de
scribed, thel'e are many morainic ridges of gentle slope and smooth 
profile, conspicuous only upon the map by their influence upon 
streams. Those which extend along the right bank of the St. Mary'S, 
upper Wabash, Salamonie, Mississenewa and upper White rivers are 
typical examples. In this connection sh(mld be mentioned the form of 
moraine known as boulder belts-long, narrow, curving strips of coun
try, thickly covered with large boulders. These occur in many coun
ties in the northern half of the State. 

Dunes and Beach ridges are hills and ridges of sand or gravel, 
either blown up by the wind or built up by the waves of lakes now 
withdrawn. Suoh features are found in the region around the head of 
:Lake Michigan, the Kankakee basin, and the Maumee Lake basin, east 
of Fort Wayne. 

All the valleys of Indiana are the result of stream erosion; most of 
them by the streams which now occupy them. During the glacial per
iod, however, the streams generally carried much more water than at 
present. 

Gorges and ravines exist in great number and variety throughout 
the Ohio slope, occurring along the White Water, White and Ohio 
rivers, and all their tributaries. The ea:stern tributaries of the Wa
bash in Fountain and Parke counties fiow through very beautiful can
yons, cut in massive ·sandstone. In valleys of this character rapids and 
falls are very numerous. They occur upon .nearly every stream empty
ing into the Ohio, and vary in height from a few feet to sixty or eighty. 

Between the terraces of sand and gravel, which border the present 
channels o,f our streams, and mark the heights at which they were once 
able to deposit sediment, there are often broad "bottoms" or flood 
plains, which furnish the best corn lands in the world. 

The surface of the northern plain is thickly sprinkled with small 
Jakes, which occupy irregular depressions in the surface of the drift 
and are especially characteristic of the massive moraines. The whole 
number can not be lei'S than 1,000, The'largest, Turkey Lake, in 
Kosciusko County, has an area of five and a half square miles, 

The marshes and swamps exceed the lakes in number and extent. 
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The smaller ones are the basins of former lakes, which have been filled 
with sediment and vegetation. The largest are in the Kankakee basin, 
and are the re:rn.aining vestiges of a glacial lake. Everywhere over the 
central plain the divides are too flat and the slopes too gentle for good 
drainage, and marshes abound. These, however, have been largely 
drained by ditches. 

The above physiographic features are selected from the very com
plete presentation of the subject by Dr. Dryer in his General Geog
raphy of Indiana, as being those bearing most directly upon the dis
tribution of the flora of the State. Those parts presented have at 
times been abridged, the omitted parts, being as a rule, illustrations of 
the special feature discussed. 

CLIMATE. 

. Taking the record for 1896, which was very nearly a normal year, 
the following summarizes the results drawn from observations upon 
rainfall and temperature. 

"'l'he mean temperature for January varied from 25° in the north 
to 33° in the south, for July from 72° to 77°. The absolute extremes 
of temperature for the State and year were 103 ° and -22 0. 

"The number of days in the year with average temperature below 
freezing was ninety in the north and twenty in the south. The changes 
of temperature are frequi:mt, except in summer, when a period of two 
or three months of uniformly warm, clear weather often occurs. 

"The mean rainfall is quite variable from year to year, ranges from 
thirty-five inches in the nmih to forty-five inches in the south, and is 
well distributed throughout the year, with a slight excess in spring. 
The prevailing winds are from the southwest and the average wind 
velocity, seven to nine miles per hour." . 

The following tables taken from an article by Prof. H. A. Huston 
in Indiana Agricultural Reports, Vol. 40, p.503, 1898, will perhaps 
serve to give a clearer idea of the climatal conditions of the State: 

AVERAGE TEMPERATURE FOR FOURTEEN YEARS-DEGREES FAHRENHEIT. 

~ ... :::I ~ .; .:.AVERAGE. .," ... ., .. .: .;..~ciI I ~., il .. 
...., Ii:; I ~ -< '" ~ ....," '" ~ -<'" Ul'" 0" Z'" ~ 

I
Northern ......... 2.3.4 26.8 I 35.1 53.3 60.2 70.7 74.0 70.9 I 64.81 51.0 38.6 30.9 


CentrA.! ........... ! 26.4 30.2 i 37.91 52.'3 61.7 j 72.0 74.8 71.6 66.1 /52.3 40.4 38.1 


Southern .......... 3IJ.2 38.91 41•4 00.8 Sa.8 : 73.6 75.8 14,4 67.81 54•7 43.5 I 35.8 
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AVERAGE PRECIPITATION IN INCHES.-FOURTEEN YEARS. 
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SOILS. 

"The soils of Indiana may be roughly classified into three great 
groups; viz., drift soil, residual soils and alluvial soils. The drift soils 
are found in the northern three-fourths of the State, are extremely 
varied in depth and charader and are formed of a mass of heterogene
ous matedal which was brought to its present resting place by a great 
glacier or slowly moving sheet of ice, which tho.usands of years ago, 
covered the area mentioned. 

"The residual soils are foulld in the counties south of the southern 
limft of the glacier. They were formed, for the most part, in the place 
where they are now found, by the decay of the underlying limestone or 
sandstone rocks. rJ.'he variety of materials entering into their com
position is therefore limited, and they are, for that reason, among the 
pODrer soils of the State. 

"Th,e alluvial soils are those of the river and creek bottoms through
out the State. Gentle rains and earth-born torrents, little trickling 
rills and strong streams are ever at work tearing down the soils and 
underlying clays from every slope, and bearing them away to lower 
levels. The small water-formed trench of to-day next year becomes a 
chasm and ages hence a hollow, and the transported material is gradu
ally deposited as alluvial soil over the so-called "bottom lands," which 
are annually overflowed. 

"'1'he drift soils which cover the northern and central portions of In
diana, derived, as they were, from various primary and igneous rocks 
in the far north-ground fine and thoroughly mixed as they were by 
the onward moving force of a mighty glacier-are usually rich in all 
the necessary constituents of plant food. Neither they nor the alluv
ia.! soils require a large annnal outlay for feriiliz·ers as do the residual 
soils of southern Indiana, over which the drift of the glacial period 
did not extend."* 

~ Blatchley-21st Ann. Rep. Dep. of Geol. and Nat. Resour. of Indiana, 1896, IlP. 21-22. 
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PLANT SOCIETIES. 

Plants are living things, and their occurrence and persistence in any 
given region is not a matter of chance, but is determined by surround
ing conditions. There is a constant struggle in nature among plants, 
not merely to fill unoccupied territory, but also to maintain positions 
already htM. Because of this, plants having similar vital necessities 
are found associated, forming plant societies or unions, and these plant 
societies stand as the sign of the capacity of that particular region, in 
the sustaining of plant life. Plant societies are usually made up of 
many different kinds of plants, since, if those of the same form or of 
closely related forms were thus associa;ted, the vital necessities would 
be absolutely identical, and the struggle for existence would become 
too intense. An ability to determine the significance of these plant so
cieties, to interpret the factors which make them possible, would 
serve to save much costly experimentation and to prevent many seri
ous failures. No surer sign can be found of the agricultural capacity 
of a soil than is furnished by the native plants there growing. But the 
sign to have significance must be interpreted. 

The chief factors controlling plant distribution are light, heat, water, 
soil, bo,th as regards its chemical composition and physical character, 
and wind. 

Light, because many of the most important functions of the plant, 
such as transpiration and ca:rbon fixation, are largely or wholly depen
dent upon its presence. 

Heat, because pla,nts have certain temperature requirements. These 
requirements differ in a considrable degree in different species, but, 
a:s a rule, plants work only at a temperature between 32° to 122 0 Fahr. 

Water, since all soil derived foods must be taken in the form of a 
watery solution, and its presence in a certain amount is imperative. 
In this, also, there exists a wide range, as is shown by the fact that 
some plants live totally submerged in water, while others are able to 
endure long continued drought. 

Soil, for the reason t.hat its chemical composition determines the 
food materials carried by the water, while its physical character de
termines both its ability to receive and retain moisture. Sand and clay 
illustrate reverse conditions in the matter of the reception and reten
tion of wa;ter. 

Winds, where strong and long continue-d, because of their drying 
effect upon the atmosphere and the consequent abstraction of water 
from the plant by the thirsty air. In our own State this factor per
haps, less apparent in its influence than the others, although, in certain 
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regions near Lake Michigan, it has had a very marked effect in deter
mining the existing flora. 

It is the influence of these factors, operating in differing localities in 
varying intensity and proportion, that determines plant distribution. 
As conditions change, the plants must either change to moot these new 
conditions or perish. Various adaptations, in familiar forms, show 
how plastic is the plant and how quickly it responds to new conditions. 
The hackberry (Celtis occidentalis)J which is a tall tree on bottom 
lands, becomes a thorny shrub on dry sand dunes, and the o,rdinary 
wild rose, which in swamps or upon a lake maJ.'gin, is from six to ten 
feet high and almost thornless, dwindles to a stunted bush from twelve 
to eighteen inches high, and is absolutely covered with thorns when it 
grows upon a dry sand ridge. Marked changes also show themselves 
in the size and structure of the leaf. 

It is probable that water, in the long mn, more than any other of the 
factors jnst named, influences plant dis:tribution, although it must be 
remembered that no ()ne factm alone determines a plant socipiy. So 
important is this water factor that the grouping of plants is generally 
based upon it, the subordinate groupings showing the relation of the 
plants to the other factors. LTpon this basis three great groups of 
plants can be recognized in Indiana. 

1. Water-loving plahts (Hydrophytes) adapted for living either 
wholly snbmerged in the water or in soil exceedingly rich in water. 
Evidently snch conditions are to be found in the shallower water of 
lakes, in swamp regions and along the lower stretches of our strcams. 
The plants growing in this extreme condition are characteristic and 
easily recognized. 'fhe "cat-tail," the various "rnshes," tall, rank 
"sedges," "wild flags" and many other fallliliar forms will be at once 
recalled as of this type. 

II. Dry soil plants (Xerophytes), which stand at the opposite ex
treme of the water condition, successfully maintaining life in localities 
where both soil and ail' are extremely dry. It is apparent npon the 
most cnrsory thought, that plants under these conditions must differ 
greatly in general appearance from the water-lO'ving plants. TO' meet 
their drought conditions, many adaptations have been developed, both 
fO'r the prevention of the lO'SS of moistnre frO'm the plant and f()r 8,tor
ing away fO'r futnre use the scant excess of water that may from time 
to time be secured. :Regions furnishing these conditions are not abun
dant in Indiana, although in the "dnne" regions along the sonthern 
shore of Lake 'M:ichigan and on occasional sand ridges, left by the 
glaciers, such det'ert plants may be found. Bug seed (Cakile edentula), 
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sea-rocket (Con'spermum hyssopifolium) and prickly pear (Opuntia 
hurnifusa) suggest themselves as familiar examples of this type of 
plant. Still more do the stunted forms, the reduced leaves and the 
surface hairs or epidermal thickenings of most plants in such regions 
tell the story of the arid soil. 

III. Intermediate plant~ (ll!e.sophytes) or those adapted to inter· 
mediate conditions of both soil and air moisture. Such plants include 
the great majority of our forms, since these conditions prevail through
out the entire State. The plants of use to man, as well as the weeds, 
belong to this group, since plants to be either of high economic value 
or serious injury to man must be such as are adapted to these medium, 
or average conditions, Mesophyte conditions are, indeed, agricultural 
conditions. If a farmer has a swamp tract (hydrophyte yonditions) 
which he desires to cultivate, he drains it, that is he strives to bring it 
to mesophyte conditions. If it is wjshed to redeem an arid region (xero
phyte condition) irrigation is employed that the mesophytic condition 
may be reached. This mesoph:ytic or intermediate flora stands there
fore as the index of the agricultural fitness of the land so far, at least, 
as the water content of the soil is concerned. 

Sub-divisions under each of these great groupings, based upon other 
factors influencing the distribution of plants, can be made, showing 
how perfectly the indigenous flora of a region' stands as the sign of its 
agricultural capacity. While all plants tell the story, none tell it &0 

plainly as the trees, which represent the ultimate possibility in a vege
tative way, of soil and snn and air and centuries of time. It is impoR
sible, with the data at hand, to more than indicate some of the more 
important of theSJe sub-divisions, such as "clay-soH societies," "lime
stone soil societies," "sand plants," "cliff plants" and "swamp plant" 
societies. It must be remembered, however, that no one plant stand
ing alone is characteristic of any given set of conditions, although a 
group of a half dozen or more species can usually be selected which 
will, as a rule, not be found associated under any other set of condi
tions, It is the ability to distinguish these characteristic groupings, 
which enables us to read the m!:'ssage of the plants. 

It will be seen from the ahove, that it is quite possible to construct 
a map of the State showing the distribution of these three great groups 
with a fair de",<rree of precision. Such a map would be a phytogeo
graphic map. In the past four years there is a growing inclination to 
call the study of plant distribution, phytogeography. 

1'he large Hydrophjte areas would be found in the great Kankakee 
marshes, about the innumerable small lakes of northern Indiana, in 
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the swamps covering thousands or acres that hang heavily along the 
banks of the Wabash in its lower stretches and isolated patches at 
every pond and lakelet or wherever there exists a sluggish, low~banked 
stream. The continuous areas are those in the Kankakee region in the 
northwest, and the cypress swamps in the extreme southwestern coun
ties. In these regions water-loving plants dominate vegetation and 
give their peculiar cast to landscape featnres. 

The dry plant, or Xerophyte, are found chieHy in the north
ern parts of the State. The only continuous area is a relatively narrow 
fringe along the shores of Lake Michigan, where desert plants and 
those showing alpine or arctic characters, as best they may ror 
a precarious livelihood along the beaches, or a finner rooting upon 
some captured dune somewhat further back rrom the shores. Isolated 
areas are also found, chieHy in the northern portions of the State, 
where bare sand ridges or "barrens," dating back to glacial times, fur
nish somewhat similar conditions. In other parts of the State an occa
sional ancient river beach or bar may give a sharply limited home for 
plants of this type. 

The remainder of the State, constituting by far its larger part, fur
nishes the intermediate plant or mesophytic area!. \Vherever these 
regions meet there is an overhl,pping of forms. Intennediate plants 
developing adaptations for increased moisture conditions invade the 
territory of the water-loving plants, and the hydrophytes retaliate by 
an invasion of the intennediate area. 

Where drainage upon a large scale has been introduced, sharp 
changes in the wa.ter content of the soil and in the soil water level have 
of course resulted. In such regions equally sharp change1s must have 
occurred in the Hora. Existing forms have either taken on adapta
tions for the new conditions or must have given way to other forms. 
How great these changes are at times has been shown by W. W. Chip
man' in his studies of the successive floras inhabiting a definite area, 
In this case no less than three Horas of distinct type followed each 
other within a period of six or eight years. These changes of the soil 
water level do not merely affect herbaceous forms of annual or bien
nial habit. At times they affect forest trees, a fact shown by the 

. death of beech trees, which foUowed extensive operations in 
various counties of the State. The root habit of the b~h furnishes 
the reason for its more ready yielding to changed water conditions. 
Considerable forest areas, however, of mixed fonns have shown a de
cided depreciation in value in regions where drainage operations have 
been extensive. 

_ 'Proc. Ind. Aoad. Sci., 1896, pp.147-158. 
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It is in these areas of over-lap and changing conditions that those 
variations from "the. description" are constantly occurring, which are 
responsible f()r so many errOTS of reference in plant lists. The plasti
city of the plant and the potency of environmental factors have been 
too often lost sight of by the systematist. 

HYDROPHYTES. 

'['he following plants may be taken as the most prominent forms of 
this type. The distribution of the species will be found in the general 
catalogue: 

Typha latifolia L. Cat-tail. 

Potamogeton pulcher Tuckerm. Pondweed. 

Potamogeton pradongu8 Wulf. Pond weed. 

Potamogeton zoBter(Jifoliu8 Schum. Pond weed. 

Potamogeton folio8U8 Raf. (= P. paucijWrus Purah.). 

Potamogeton diversifoliua Raf. (= P. hybridu8 Mich.). 

Potamogeton Spirillua Tuckerm. 

Potamogeton Robbinsii Oakes. 

Zannichellia palu8tri/l L. Horned Pond weed. 

&gittaria latifolia Willd. S. variabili$ Engl.). Arrowhead. 

Philotria Canadensis (l\Iichx.) Britt. Elodea Canadensis Mich.). 


Waterweed. 
Valli8neria spiralis L. Tape.grass. Eel-grass. 
Alisma Plantago.aquatica L. (= A. Plantago L.). Water Plantain. 
ErioMulon septangttlare Withering. Pipewort. 
Wolffia Columbiana Karsten. 
Spirodela polyrhiza Schleid. 
Lemma trisulca L. Duckweed. 
Lemna minor L. 
Peltandra Virginica (L.) Kunth. Arrow Arum. 
Pontederia cordata L. Pickerel-weed. 
Heteranthera reniformis Ruiz. and Pav. Mud-plantain. 
Heteranthera dubia (Jacq.) McM. H. graminea Vahl.). 
Iris versicolor L. Larger Blue Flag. 
Polygonttm Hartwrightii Gray. Knotweed. Red-flowered Smartweed. 
Polygonum hydropiperoides Michx. 
Polygonum amphibium L. Water Smartweed. 
Ceratophyllum ikmersum L. Hornwort. 
Cabomba Caroliniana Gray. 
Brasenia purpurea (Michx.) Casp. B. peltata Purah.). Watershield. 
Bymphma ad'IJena Soland Nuphar advena Ait.). Yellow Pond Lily. 

Splatter Dock. 
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Oaatalia odo1'ata (Dryand) Woody. and Wood (= Nymphrea od01'ata Ait.). 
Sweet·scented Water Lily. 

Castalia tuber08a (Paine) ,Greene Nympluea reniformi8 D. C.). Tuber-
bearing Water Lily. 

Nelumbo lutea (Willd.) Pers. Yellow Nelumbo, or Water-chinquapin. 
Sarraeenia purpurea L. Pitcher-plant. Side-saddle Flower. 
RanuncuZUIJ Pur8hii Richards (=R. multifidus Purah.). Yellow Water 

Crow-foot. 
Batrachium trich{)]Jhyllum (Chaix.) Bossch. (= Ranunculu8 aquatili8 tricho

phyUus Gray). Common White Water Crow-foot. 
Roripa palustri8 (L.) Beee. (=Nasturtium palustre D. C.) Marsh Crees. 
Roripa Nasturtium (L.) Rusby. (=Nasturtium officinale R. Br.) True 

Water Cress. 
Roripa Americana (Gray) Britton (= Nasturtium lacustre Gray). Lake 

Cress. 

Callitriche heterophyUa Pursh. Water Starwort. 

Isnardia palUlltri8 L. (=Ludwigia palustris ElL) Water Purslane. 

Hippuri8 vulgaris L. Mare's Tail. 

Myriophyllum spicatum L. Water-milfoil. 

Myriophyllum verticillatum L . 

.Myriophyllum heterophyllum Michx. 

Myriophyllum pinnatum (Walt) B. S. P. (=itf. scabratum Mich.) 

Myriophyllum humile (Raf.) Morong. (=M. ambiguum Nutt.) 

Sium cicutafolium Gmelin. Water Parsnip. 

Hottonia injkda Ell. Featherfoil. Water Violet. 

Utricularia vulgaris L. Bladderwort. 

Utricularia purpurea Wal t. 

Utricularia gibba L . 


. Dianthera Americana L. Water-willow. 
Bidens Bcckii Torr. Water Marigold. 

To this list there would properly be added the numerous forms of 
rushes (JuncacelJ3), sedges (Oyperac61J3) and grasses (GraminelJ3) , 
which are omitl:€d because the species are unfamiliar and in many 
ca,ses of difficult discrimination. Many forms, which are more strictly 
marsh plants, might also have been listed at this place. These marsh 
plants stand for a soil very rich in water and are true hydrophytes. 

THE XEROPHYTE FLORA. 

The researches of Dr. H. C. Oowles, of Chicago University, upon 
the Dune Floras of Lake Michigan, have made it possible to present in 
considerable detail various plant unions of this type. From the mono



• 


566 REPORT OF STATE GEOLOGIST. 

graph of Dr. Cowles1 and through additional suggestioIlS furnished by 
him, the materials for this section have been derived. So complete 
and satisfactory was the study of Dr. Cowles, that previously prepared 
discussions of this flora have been discarded and his article taken as 
the basis of the presentation of the subject. 

From the ecologic sub-divisions worked out by Dr. Cowles, the fol
lowing have been selected as fairly representing characteristic condi
tions in the area considered. 

1. THE LOWER BEACH. 

"The lower beach has been defined as the zone of land washed by 
the waves of summer storms. It might also be defined as that portion 
of the beach which is devoid of vegetation. Perhaps there is no flora 
in the temperate zone quite so sparse as that of the lower beach, unless 
we except bare rocks and alkaline deserts. Land life is excluded be
cause of the frequency and violence of storms; the waves tear away the 
sand in one spot only to deposit it in another. Even though a seed 
had the temerity to germinate, the young plant would soon be de
stroyed by the breakers. Water life is excluded because of the extreme 
Xerophytic conditioIlS, which commonly prevail on the lower beach. 
Thus the lower beach is a barren zone between two wues of life. Be
low it there exist algre and other hydrophytic forms, which flourish in 
the fury of the breakers; above it there exists the flora of the middle 
beach, a flora adapted to the most intense xerophytic conditions. At 
no particular time, perhaps, are the conditions too severe for some type 
of life; vegetation is excluded because of the alternation of opposite 
extremes." 

II. THE MWDIJE BEACH. 

"This is situated between the upper limits of the summer and ,linter 
waves, comparatively dry in summer, but washed by high waves in win
ter. It may also be defined as the zone of succulent annuals. The life 
conditions of this zone are exceedingly severe and result in a flora of 
the most pronounced xerophytic characters." The winter storms pre
clude the possibility of survival through that period, thus practically 
excluding biennials and perenials. "In the summer time the x,eroph
ilous conditioIlS are extreme. ~owhere in the dune regions are the 
winds more severe than here. No flora is more exposed to the extreme 
desiccating influences of the summer sun than that which grows upon 
the bare and open beach.'~ 

'Cowle8, H. C.-" The Ecological Relation" of the Vegetation of the Sand Dunes of Lak~ 
Michigan." Bot. Ga•• , Vol. 27, Nos. 2, 3, 4 and 5. 
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III. THE UPPER BEACH. 

This is the part of the beach beyond the reach of the waves. "The 
life conditions are much less severe than on the nridslle'beach, chiefly 
because of the freedom from the wave action of the winter storms. 
The exposure to the sun is almost as great as on the lower zones, but' 
there is morc protection from the wind because of the abundance of 
driftwood. 'rhc decay of the driftwood may also add no inconsider
able portion to the food material of the beach plants. 

"The flora of the upper beach is much richer than that of the middle 
beach, both in species and individuals, but here as there the vegetation 
is 80 sparse that the tone to the landscape is given by tbe soiL" 

IV. THE ACTIVE DUNES. 

some very interesting phases in the life history of 
dunes, touching upon their embryonic stages and the plants concerned 
in them and passing also their transformation into wandering 
dunes, we may consider the conditions in this active dune which is 
usually a part of what Dr. Co·wles de;nominates the dune complex. The 
factors invoJ.ved give, of course, to 4e complex great instability, but it 
is very evident that in this shifting ~aze plant life must be very scant. 
"The reasons for the scanty plant lWe on the exposed portions of the 
dune complex are not far to seek. First of all it is not due to the scar
city of water in the soil. Even afte~ a long period of drought in Bum
mer, the sand is cool and moist at a short distance below the surface. 
In spite of the water supply in the dune sand, the scanty flora of the 
complex is characterized by the possession of the most pronounced 
xerophytic adaptations to be fOlmd in this latitude. In the main these 
adaptations are to guard against e:}::cessive transpiration, such as is 
induced by unusual exposure to winli, heat and cold. 

"Directly or indirectly, the wind is the factor primarily n"",vvcw>!un, 

for the scant vegetation of the dune complex." Wbile incidentally the 
wind dries up the soil and increases transpiration, and while its me
chanical action in connection with' the sand blast is destructive to 

its cardinal destructive influence lies in its power to cover 
and uncover the dune plarits. 

v. THE ESTABLTSHED DUNES. 

In time the slowly advancing slopes of the dune complex may be 
captured by vegetation and be transformed into an established dune. 
The of the capture is wonderfully interesting, when followed in 
its details. Briefly stated the stages are something like this. FirBt, 

38-Geol. 
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social perennial herbs such as Ammophila and Asclepias obtain a foot
hold, these are followed by shrubs like Comus, Salix and Prunus, 
which gradually drive out the fOrnler plants, which are not adapted 
to the shade. The shrubs are followed or accompanied by tree-forms, 
especially in our area, by the basswood Tilia Americana, with the ap
pearance of the trees, vegetation becomes more and more abundant, 
and the plant forms become of a more decided mesophytic cast. It is 
impossible in this connection to do more than to select a few types. of 
established dunes, which may be taken to be fairly representative of 
our lake shore regions. The three selected are the Basswood, Ever
green and Oak dunes. The obvious condition which favors the rich 
development of plants is the almost complete protection from the 
wind. 

PLANTS OF THE MIDDLE BEACH. 

OaJdle edentula (Bigel.) Hook (=0. Americana Nutt.) American Sea
rocket. The character plant of the middle beach. 


Euphorbia polygonifolia L. Spurge. 

Oorispermum hY88opifolium L. Bug·seed. 


The distribution of these plants is not at all uniform over the middle 
beach. Their favorite place for growth is along the line of debris which 
marks the upper limit of this beach. This limit is variable from year to 
year, depending partly upon the number. and violence of the storms, 
more defi!litely upon the advance or recession of the lowe~ beach. 

PLANTS OF UPPER STRETCHES OF BEACH. 

Populus balsamifera calUiieanB (Ait.) Gray. Balm of Gilead. Rare. 

Lathyrus maritimUB (L.) Bigel. Beach Pea. 

Thalesia fasciculata (Nutt.) Britton. (=Aphyllonfasciculatum A. Gray.) 


Root parasite on the Artemisias. 
Artemisia caudata Michx. Wormwood. 
Artemisia Canadensis Michx. 

Both species of Artemisia are abundant, being the dominant form at 
times over extended areas. The most characteristic species. 

CarduUB Pitcheri (Torr.) Porter. (=OnieUB Pitcheri Torr.) 
This thistle, while- seldom so common as Artemisia, is pretty sure to be 

found on any upper beach. 
Certain plants, especjally characteristic of embryonic dunes, are found, 

though rarely in great abundance, upon the upper stretches of the beach. 
Among these are Ammophila arenaria, and ElymuB CanadenBill. Oalama
grostiB longifolia, one of the chief character plants of active dunes, is also 
sometimes found in this locality. Cakile edentula and Oorisper7num hys
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8opifolium also occur, but are le~s abundant than on the middle beach. 
The shrub life of the upper beach stretches is sparse, the forms are rela
tively scattered, while the plant body is stunted and bears visible signs 
of the severe environment. The shrub of most common occurrence is
the sand cherry, Prunus pumila. Poplars occasionally occur, the forms
being the cottonwood, Populm deltoUles and P. balsamifera, both the type
and the variety candicanB. The willows maintaining themselves in this 
situation are Salix jluviatilis, S. glaucophylla and S.aderwphylla. 

PLANTS of AOTIVE DUNES. 

Equisetum hyemale L. 

Andropogon scopariuS Michx. Beard Grass. 

Ammophila arena-ria (L.) Link. (= A. arundinacea Host.) Sea Sand· 


reed. 
CalamO'lJilja longifolia (Hook) Hack. (=c=Calamagrostis longifolia Hook). 

Reed Bent grass. 
_ElymU<l Canadensis L. Wild Rye. 
Populus deltoides Marsh. P. monilifera Ait.) Cottollwood. A 

very common form in this situation. 
Salixftuviatilis Nutt. S. longifolia Muhl.). 
Salix glaucophylla Bebb. 
Salix adenryphylla Hook. 
Prunus Virginiana L. Choke· cherry. 
Vitia cordifolia Mich. Frost.grape. 
Cornus stolonifera Michx. R~d.osier. Dogwood. 
Cornius Baileyi Coult. and Evans. 
Asclepias Syriaca L. A. Cornuti Decris.). Common Milkweed. 
Litho8permum Gmelini (Michx.). A. S. Hitchcock. L. hirtum 

Lehm.) ·Puccoon. 
Solidago Virgaurea Gilmani (Gray) Porter. S. humilis Gilmani Gray.) 
Oori8permum hYS80pifolium L. Bug-seed. 

PLANTS OF THE BASSWOOD DUNES. 

Hepatica Hepatica -(L.) Karst. H. triloba Chaix.) Liver-leaf. Hepa· 
tica. 

Sassafras ~8I!afra8 (L.) Karst. (~ S. officinale Nees and Eberm.) 
Sassafras. 

Hamarrwlis Virginiana L. Witch-hazel. 
Rosa acicularis Lind. (= R. Engelmanni S. Wats.) 
Ptelea trifoliata L. Shrubby Trefoil. Hop-tree. 
RhU<l aromatica Ait. R. Canadensis Ma.rsh.) Sweet-scented Sumach. 
RhU<l radicanB L. R. %xicQdendron of American authors in part.) 

Poison Ivy. Poison Oak. 

Celastru8 8candens L. Wax-work. Climbing Bitter·sweet. 
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Vitis oordifolia Mich:!:. Frost or Chicken-grape. 
PartMnoci8sWJ quinquifolia (L.) Planch. Ampelopsis quinquifolia 

Mich:!:.) Virginian Creeper. 
Tilia Americana L. Basswood. This is the characteristic tree of this 

type of dune. 
Fraxinus Americana L. White or Gray Ash. 
Vagnera trifolia (L.) Morong. (= Smilamna stellata Desf.) False Solo

mon's Seal. 
Smilax hispida Muhl. Greenbrier. Catbrier. 
Ostrya Virginiana (~Iill) Willd. Hop-hornbeam. Ironwood. 
Celtis oceidentalis L. Hackberry. Sugarberry. The form is the low 

straggling shrub that is given in Gray's Manu81, Sixth Edition, as 
variety pumila. 

"One of the most remarkable features of the basswood dunes is the 
luxuriant development of lianas. Scarcely anywhere away from the 
river bottom forests is there such a development of climbers as in this 
region. Oelast'fW'J scandens, Vitis cordifolia and RhWJ radicanB occur almost 
everywhere. ParihenocissuB qui1/qttefolia and Smilax hispida are not un
common. The great Hana development may be correlated, perhaps, 
with the dense growth of trees." 1 

PLANTS OF EVERGREEN DUNES. 

Pinus Strt:ilrn8 L. White Pine. 

Pinus divaricata:' (Ait.) Sudw. (= P. Banksiana Lam.). Gray or Northern 


Scrub Pine. The character tree of thil! type of du~e. 
Junipe'fW'J communis L. Common Juniper. 
Junipe'fW'J Virginiana L. Red Cedar. 
Andropogon scopariWJ Michx. Beardgrass. 
Prunus pumila L. Dwarf Cherry. 
Hudsonia tomentosa N utt. 
Lepargyr(J3(J, Canadensis (L.) Greene Shepherdia Oanadensis Nutt). 
Epig(J3(J, repens L. Ground Laurel. Trailing Arbutus. 
Gaultheria procumbens L. Creeping Wintergreen. 
Arctostaphylos Uva- Ursi (L.) Spreng. Bearberry. The character shrub 

of the evergreen dunes. 
Lithospermum Gmelini (Mich.) A. S. Hitchcock (= L. hirtum Lehm.). 

Puccoon. 
Melampyrum lineare Lam. 11-£ Americanum Michx.). Cow Wheat. 
Solidago nemoraliB Ait. Goldenrod. 
Solidago Virgaurea Gillmani (Gray) Porter Solidago humilis Gillmani 

Gray). 
ABter lwvis L. Blue Aster. 

1 Cowles, H. C.-The Ecological Relatio",s of the Vegetation on the, Sand Dun•• of Lake 
Michi17an.-Bot. Gaz .. Vol. 27, No.5, p. 362. 
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PLANTS OF OAK DB"NES. 

Pteris aquilina L. Common Brake. 

Kcekria cristata (L.) Pere. 

Oyperu8 Schweinitzii Torr. 

Carex Pel1:nsylvaniOOt Lam. Sedge. 

Carex umbellata Schk. 

Carex Muhlenbergii Schk. 

Tradescantia Virginiana L. Common=Spiderwort. 

Salix humilis Marsh. Prairie Willow. 

QURfl'CUS velutina Lam. C-:Q. coceinea tinctoria Gray). Yellow-barked or 


Black Oak. 
QURJrcu8 cocmnea Wang. Scarle(Oak. 
Quercus ruhra L. Red Oak. 
Querous alba L. White Oak. Somewhat characteristic of these dunes . 
.Aquilegiu Caruulen~8 L. WildWolumbine. 
Sassafras Sassafras (L.) Karst. (:::-c= S. officinale Nees and Eberm.) Com· 

mon Sassafras. 
Arabia lyrata L. Rock-cress. 
Hamamelis Virginiuna L. Witch-hazel. 
Rosa blanda Ait. Wild Rose. 
Rosa humilis Marsh. 
Amelanchier Canadensis (L.) Medic. Shad·bush. Service-berry. 
Lupinu8 perennis L. Wild Lupine. 
Oracca Virginiana L. Tephrosia Virginiana Pers.). Goat's Rue. 

Hoary Pea. 
Euphorbia corollata L. Spurge. 
Rhus copaUina L. Dwarf Sumach. 
Helianthemum Canadense (L.) Michx. Frost Weed. Rock Rose. 
Viola pedata L. Bird·foot Violet. 
Optmtia humifusa Raf. O. rafinesquii Engelm.). Prickly P{'ar. 
®wthera rhombipetala Mich. 
Cornus florida L. Common Flowering Dogwood. 
Vaccinium Pennsylvanicum Lam. Dwarf Blueberry. 
Vacciniumvacillans Kalm. Low Blueberry. 
Phlox pilosa L. Wild Phlox • 
. Jlonarda punctuta L. Horse Mint. 

Viburnum acerifolium L. Arrow-wood. Maple-leaved Viburnum. 

Ionactis linariifolius (L.) Greene .Aster linariifolius L.). 

Helianthu8 divarWatu8 L. Wild Sunflower. 


In very open places in the oak dunes the following species also occur: 

Festuca octoflora Walt. (= F. tIl,nella Willd.). Fescue Gra!s. 
Polygonum tenue Michx. 
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Polygonella artioulata (L.) Meisn. 

MoUugo 'lJerticiUata L. Indian Chickweed. Carpetweed. 

Talinum teretifolium' Pursh. 

Draba Caroliniana Walt. Whitlow Grass. 

Linaria Canadensis (L.) Dumont. Toad Flax. 

Adopogon Oarolini,o,num (Walt.) Britton Krigia Virginica Willd.). 


Dwarf Dandelion. 

The Mesophytic flora evidently consists of all those plants growing 
in medium or average conditions, and embraces the large majority of 
the plants of the State. It is extremely difficult to separate this large 
group in !liny satisfa.ctory way, since as no extremes of condition exist 
overlapping is extremely apt to occur. The more thoroughly the dis
tribution of the plants of the State is studied, the less possible does it 
seem to break up the mesophytic group into smaller groups, standing 
for definite soil or light conditions. In as uniform an area as Indiana 
there is no environmental obstacle worthy of mention to the spread of 
any given species throughout the state. 

TIMBER AND TIMBER AREAS. 

The uses of forest areas are so manifold and so apparent that little 
need be said concerning them. Aside from any of the remoter advan
tages, however, a considera,tion of forests as a direct source of wealth 
justifies a careful study of those conditions which best serve for their 
development, of proper methods for the conservation of existing areas 

. and of species suitable for the reforestration of special regions. Much 
of the land of the State, now utterly valueless, could be made to yield 
handsome revenues in the future if properly planted to trees. Exist
ing areas could be made to steadily increase in value, while yielding a 
constant income if wisely managed.' Every year owners o,f timber 
lands, either through carelessness' or ignorance are wasting valuable 
property. Concerning the market value of the various crops which his 
farm produces, the fa·rmer is generally well posted, but concerning the 
market value of the various trees making up his timber-land, he is . 
llsually ignorant. The possible uses to which the various species may 
be put do not enter into his calculations, nor does he often consider 
the probable increase in value of special forma, because of the intro
duction of new industries. The amount of timber that has been al
lowed to go to utter waste in the past history ill the State, would have 
been sufficient, if it had been preserved until the present and sold at 
current prices, to have paid for every .a.cre of land in the State. Even 
yet, in almost every county, valuable timber is being constantly de
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stroyed because of ignorance of the special uses to which special species 
may be put. It was, of course, necessary to reduce the original timber 
lands in order to gain agricultuml areas. But the demand for crop 
areas being satisfied, the remaining timber lands should be so treated 
as to secure their constant reproduction and betterment. 

Orginally, seven-eighths of the 21,637,760 acres, cCJIIllprising the 
area of the State, was covered with a dense growth of timber. :Many 
of the most valuable hardwood forms reached their ma.ximum develop
ment, both as regards size and number, within the bounds of the State. 
No later than 1880 Indiana was sixth in rank among lumber produc
ing States. It is doubtful if there now exists in the State over 2,000,
000 acres of timber and from this area much of the most valuable has 
been removed, so that what remains can but little more than remind 
us of the wealth of the past. Most of our timber areas are second 
growth, containing only occasional forms representing the original for
ests. Very few "virgin forese' areas are now to be found in the State, 
most of them being confined to the hill regions of the southern coun
ties, where transportation difficulties have led to their remaining un
touched until the present. 

FORMS HAVING AN ECONOMIC VALUE. 

Of the one hundred and thirteen specie~ of trees found within the 
bounds of the State, seventy-five are of use in manufactures and hence 
have a market value. Of this latter number, forty-eight are of such 
general use as to be classed as of the first rank. Over two-thirds of 
the species of this group of high-grade timber are found throughout 
the entire Stat'e in considerable numbers, if we except the limited areas 
known as "barrens" and "prairies." Among these are the various 
forms of oaks, hickories, walnuts, ashes, maples, the tulip poplar and 
the bald cypress, although the last named, being confined to the 
swamp regions of the southwestern counties, is of much less general 
distribution than the others. In some cases the real value of the form 
is not fully appreciated as in the case of the lins and buckeyes, both 
of which are usually considered of but little value, unless it be for fuel. 
The lin, however, has a high value because of its use in the manufac
ture of woodenware and other products not requiring great strength, 
while the wood of the buckeye is used almost exclusively in the manu
facture of artificial limbs, for which, indeed, it is preferred to any 
other wood. The black locust and the honey or sweet locust are also 
forms which locally have not been assigned their true value. In both 
forms the wood is very heavy, dense and hard, and has few superiors 
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from an economic standpoint. Most or the remaining rorms or the 
group have, under existing conditions, but little immediaite value. 
The rapid reduction in the numbers rJf thoSie or the first importance is, 
however, a sufficient argument ror the carerul preservation of these 
apparently worthless forms. It is unnecessary to mention these forms 
in detail; in a general way, they may be considered as including all the 
larger species ror which, at present, there seems to be no demand. '1'he 
present impoverished condition of our rorests is very largely the result 
of the neglect of such precaution on the part of preceding generations 
or landowners. 

REFOREST RATION. 

The removal of the timber covering has brought about, in many 
regions or the State, marked physical changes. Changes so great in 
s~me eases as to completely change the agricultural capacity of the 
soiL Denuded hills have their soil carned by the rains to lower 
le\rels and their "lopes become scarred with constantly increasing gul
heR and ridges. In other places, the soil water level has been lowered, 
heeause or the increased evaporation of water from the soil, brought 
about by the removal of the forest covering. In such cases, the soil 
soon becomes valueless for agricultural purposes, and is allowed to run 
to waste, often beooming a center from which noxious weeds are dis
seminated. .The recovery of such areas is possible tltroughreforestra
ibn. The most satisfactory species for such reforestration must be 
determined, largely, by local conditions, in part, perhaps, by the pur
pose in view. '1'he recovering of a denuded area with forest vegetation 
is one problem, to re-cover it with such forms as will have a merchant
able value in a reasonable time, is an entirely different matter. There 
are really two kinds of reforestration desirable in Indiana. The re
planting or denuded aDeas about dwellings and school houses· and 
along roadsides, and that which is a genuine reforestration, the re
claiming of areas which have been made waste land because stripped 
of the timber. The two problems are evidently different and the pro- , 
cedure must necessarily diff·er. 

In the first case, what is desired is to secure shapely trees, which fur
nish good shade and are without bad habits, such as root sprouting, 
rrequent dropping of parts or liability to visitation by insect pests. 
Native trees are by rar the most desirable for this purpose, since they 
are of all forms the most perfectly adapted to our oonditions. In en
tering upon this work two or three things sho-uld be borne in mind. 
One of these is the ract that rapidly growing rorms are usually short
lived and are especially apt to become unshapely unless receiving spe
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cial attention; they are also more liable to injury than species matur
ing more slowly. Another is, that transplanting is preferably to be 
done in the early spring before the buds open, February, perhaps, be
ing the best month in our region. Of course, trees transplanted at 
other seasons will live if proper care is taken, but the chances of suc
cess are much greater in cases of spring planting. In taking up the 
tree for transplanting care should be taken to keep the root system as 
nearly intact as possible, not so much the strong roots, which serve 
merely as hold-fasts, as the smaller, fibrous roots, which have to do 
with absorption. It should also not be forgoHen that the roots should 
be kept moist from the time of removal from the earth until they are 
transplanted. If these precautions are observed and a sufficiently 
large hole prepared for the tree, transplanting can be done with a rea
sonable certainty of success. 

Among the best of the native trees for street and roadside are the 
"sugar· maple," "red maple,': "linden or basswood," and "white or 
American elm." Each of these responds readily to proper treatment, 
and, if not crowded, develops a broad crown and dense foliage. All 
bud early in the spring and retain their leaves until late in the autumn. 

For yards and lawns there may be added with success the "tulip 
poplar," "black cherry," "red oak," "willow oak" or "sweet gum." If 
judiciously planted there is secured not merely a suitable shade but 
also a most artistic effect. I am inclined to add to this list some of the 
"haws," the "dogwood," the "red-bud" and "service berry," because of 
their beauty in flower and fruit. Suitably distributed they are very 
effective in lawn decoration. 

In special locations, the sycamore, black walnut, black birch, white 
ash, beech and chestnut are especially desirable. All of the forms 
suggested above have under repeated tests proved their suitability for 
the purposes indicated and are alllong those recommended by the 
United States Department of Agriculture. 

Certain forms, and forms largely used because of their easy trans
planting and rapid growth, should never be planted save in places 
where nothing else will grow. These are the silver maple, the box 
elder and the Carolina poplar. 'l'here is scarcely a bad plant habit 
which these forms do not exemplify, and while their rapid growth dur
ing the first few years makes them seem most promising, in later years 
the problem becomes that of their extermination. In sand regions, 
where no other tree will grow, the Carolina poplar is able to maintain 
itse1fand slerves to bind the loose soil together so that later other 
plants are able to secure a foothold. In such cases it is doubtless a 
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desirable form, but in all others it should be rejected aespite the 
specious arguments of the peripatetic tree agent. 

Where large areas are to be set to timber the immediate ends sought 
should be, by the development of a plant covering, to prevent the waste 
and impoverishment of the soil by the ordinary agents of degradation 
and to secure the conservation and proper distribution of moisture: 
The remot.e object should be the growing of a crop having at maturity 
a market value sufficient to compensate for the labor and time in
volved. 

To successfully handle such areas a k'11owledge of the forms pre
viously existing in the particular locality is desirable as a guide in the 
selection of forms to be used. The forests of Indiana we;re, however, 
as a rule mixed forests, that is, made up of many different species; no 
single form dominating a large area. It would follow from this that 
in most localities almost any desirable form may be successfully culti
vated. Many of our economic tree forms can adapt themselves to a 
fairly wide rangB of soil and moisture conditions, and, while they may 
no,t in some cases reach their maximum develo'pment, most of them 
will make satisfactory growth under conditions apparently quite dif
ferent from the normal. 

The few fOTlIls suggested as suitable for reforestration within our 
bounds are those which have suggested themselves in a somewhat 
extended inspecticm of the second growth timbers o,f the State, as 
being of general distribution, of a fair range of adaptability and of 
a high economic value. Being a matter of personal judgment, the list 
is, of course, more liable to error than if it stood for a consensus of 
opinion of a number of trained observers. It is probable, however, 
that when extended areas are considered the list will stand with 
slight change. 

Although the black walnut is naturally found in its highest develop
ment in rich lowlands, it is capable of a satisfactory and fairly rapid 
growth in many other situations. Whole hillsides, which had been 
stripped of their virgin timber, may be seen in various parts of the 
State to be now fairly well sprinkled with second growth walnut. This 
frequent appearance and the subsequent persistence of the black wal
nut in the second growth of partially or wholly denuded areas suggest 
it as a suitable form fOO' reforestration purposes in many parts of the 
State. Its rapidity of growth, when associated with its high commer
cial value, adds weight to the suggestion. So promising is the form 
that experiments are already nnder way, experiments that may be 
cons~dered of considerable magnitude even in a prohlem such as that 
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under consideration. A large manufacturing finn at South Bend hM 
established neal' that city a walnut plantation of one hundred thousand 
trees, and these trees are expected to be of marketable size within 
thirty years. An inspection of the tretls last summer, the plantation 
having been under way for several years, con:t1nns this opinion. The 
plantation is on high land, in relatively thin soil which rests directly 
upon sand and gravel, an apparently unfavorable condition, and yet 
the trees were of good size and of thrifty appearance. 

If the black walnut is used for reforestration, the nuts should he 
genninated before plailting. As soon as the seedling makes its appear
ance the nuts should be planted, preferably in rows, and just covered 
with loose earth. Close planting will tend to develop long-trunked 
fonns, while greater spacing will give a low-branching, short-trunked 
form. As seedlings appear they may be thinned out from time to time 
as occasion demands, or vacant places may be reset, thus insuring the 
desired trunk form. The seedling walnuts need shade during their 
earlier years, as do the seedlings of most trees, and therefore the 
planted area should be carefully protected against brGwsing animals 
of aU kinds for at least five years, in order that the protecting under
growth may become established. Beyond an occasional clearing of the 
roC\vs in order to prevent crowding out by more rapidly growing forms, 
and the care netlded to secure the proper trunk form, no cultiva.tion is 
required. 

The sugar maple is another form that establishes itself quickly in 
almost any soil of the State, and, although a somewhat slow grower, 


. seems able to maintain its own when given proper protection against 

grazing animals. Other maples maintain themselves as well, but the 

greater value of the sugar maple makes it the more desirable form. 

Upon roning uplands, with a fajrly good sand or clay soil, the 
urdinary white or gray ash finds its most suitable conditioIlB and would 
doubtless prove itself a satisfactory form for the refores·tration of such 
areas. 

The oaks, also, by their record in the second growth timber, have 
shown themselves adapted to the re-covering of waste lands. The valu
able oaks grow as readily as those that are of less value, and care 
should be taken to select only those of the first class. In the case of 
the maples, ash, and oaks, the seeds may be pianted in the prepared 
ground without previous germination. All of the forms germinate 
readily, and the seedlings are quite hardy. 

In almost any warm, dry soil the black cherry makes a good growth 
and has numerous quaiities to commend its use. The only objection 
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to it lieS in the fact that it furnishes a desirable home for certain 
noxious caterpillars. 

The tulip poplar, in certain parts of the State, notably in some of the 
southern counties, is gaining a foothold among the more common sec
ond-growth farrns. Its extreme susceptibility to injury, especially in 
the sapling stage, makes it of doubtful promise in extended replant
angs. Where, however, the area to be replanted is small, and some care 
'COuld be given from year to year to the young trees, it would in all 
probability prove thoroughly satisfactory. 

While. the conservation and proper distribution of the water of the 
soil might be accomplished by simply fencing in the waste tracts and 
giving plants of various kinds an opportunity to gain a foothold, it 
would seem the part of wisdom, if it were possible, by a little labor 
and thought, to add, at the same time, to the permanent value of the 
land. That this end can be accomplished is sufficiently proven by the 
results that have followed the efforts of the National Forestry Com
mission in various parts of the country. The paragraphs just preced
ing are merely suggestions as to reforestration possibilities. If the 
wock is undertaken upon any extensive scale, detailed instructions, as 
well as valuable Msistance, can be obtained from the Chief of the 
Division of Forestry of the Department of Agriculture. 

The reclamation of these waste and wasting a:reas, a reclamation 
which is possible at a slight expenditure of time and labor, would add 
greatly to the wealth of the State, even within the lifetime of a single 
generation. The successful manufacturer seeks to utilize every by
product; such utilization is to-day a condition of success. 'l'he land
owners of Indiana can not afford to leave without an effort at their 
redemption the thousands upon thousands of acres of waste lands 
which disfigure the State. 

POISONOUS PLANTS. 

Plants which may be characterized as poisonous are of two general 
classes, thoae which poison by contact and those which are poisonous 
only when taken into the system. Those of the first elMS may be 
again divided into those in which the poisoning is due to some plant 
constituent and those in which the irritation is due to mechanical 
causes. These latter cases are sometimes scarcely separable from the 
former, both factol's co-operating in producing the infiammation, but, 
M a rule, they are easily distinguishable. It must be bo'rne in mind 
that liability to plant poisoning depends largely upon the thickness of 
the skin, and largely, also, upon personal idiosyncrasy. Plants pel'
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fectly innocuous to most persons may prove poisonous to the few who 
are peculiarly susooptible to plant poisons. A familiar illustration is 
furnished in the case of the foliage leave€ of our ordinary tomato, 
which most persons handle with impunity, but which in many re
corded cases have proved a serious skin poison. As a rule, this suscep
tibility to contact poisoning can only be discovered through experi
ence, but persons poisoning easily upon contact with the more virulent 
plants of this type should handle with care certain plants that are 
considered harmless. 

PLANTS POISONOUS BY CONTACT. 

This list is very properly headed by the well known Poison Ivy or 
Poison Oak (Rhus radicans). Because of its wide distribution and its 
various habits of growth, it is probably properly chargeable with a 
large proportion of the cases of plant poisoning. In most regions of 
the State it is found as a climber, ascending trees, in some places it 
trails over rocks by means of rootlets, in others it isa low, erect shrub. 
It may be readily recognized by its three ovate, sharp-pointed leaflets, 
the terminal or middle one being wedge shaped at the base. The 
margins of the leaflets are irregularly wavy or variously notched, 
scarcely any two being alike. The under surface of the leaflets is 
usually somewhat downy. The poisonous principle in the plant is a 
heavy oil and not a volatile substance, as is generally supposed. It is 
found in all portions of the plant, though perhaps in greater amount 
in the leaves than elsewhere. The oil is soluble in alcohol but not in 
water. In cases, therefore, where there is fear that the plant has been 
touched, the hands should be thoroughly washed in strong alcohol as 
soon as possible. The wide distribution of the poison ivy is, in some 
measure, due to crows, these birds being especially fond of the fruit. 
The seeds are ejected uninjured and are thus spread over the large 
areas which the crow covers in his search for food. 

More virulent in its action than the poison ivy is the "Poison Elder 
or Dogwood." Its more restricted range, however, being confined to 
swamps, makes it much less dangerous than the former. Many per-. 
sons who are immune to poison ivy are poisoned severely upon conta.ct 
with the poison elder. In habit the plant is a. shrub, ranging from 
eight to twenty feet in height, bearing large, compound leaves, some
what resembling those of the alder, of from seven to thirbeen leaflets. 
The poisonous principle is probably of the same character as that of 
the poison ivy, although it has not yet been satisfaeiorily worked out. 
Botanically, the plant is known as Rhus vernix. . 

http:conta.ct
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It is wise for persons with sensitive or who are at all suscep
tible to plant poisoning, to avoid handling any of the sumachs. Cases 
are known, and are, indeed, not uncommon, where severe poisoning 
has resulted from handling the crimson fruit masses of the ordinary 
sumach, which is classed as not poisonous. In the cases of this. kind 
seen, the po,isoning sOOl1led to originate in the mucous membrane of 
the lips and thence to spread rapidly OVer the face. 

The forms just mentioned are by far the worst of our plants of tliis 
type. The following plants are harmless to many people, but are 
recognized skin irritants, and should be avoided by those liable to 
plant pOisoning. 

All of the spurges (Euphorbias) are extremely acrid, so much so, 
indeed, that they are classed among poisonous plants by many authori
ties. Loudon says, "Every one is so acrid as to corrode and ulcerate 
the body wherever applied." The most dangerous form loeally is 
Euphorbia corollata, easily recognized by its erect habit and the white 
petal-like appendages of the involucre. It is largely gathered for 
decoration and is probably responsible for some cases of poisoning 
otherwise referred. 

Indian Tobacco (Lobelia inflata) when applied to the skin produces 
in many cases a serious and persistent iITitation. 

The Yellow Lady's Slipper (Oypripedium hirsutum) at certain 
stages, especially about the flowering season, is very irritating to the 
skin, in some cases producing as serious results as "ivy poisoning." 
Probably many cases of pois~:ming attributed to Rhus are properly 
chargeable to the free handling of this favorite flower. 

Poke-berry (Phytolacca decandra) is an irritant which affects chiefly 
the m~cous membranes. The green plant and the root are the parts 
to be avoided. The mature stem and leaves seem to lose their irritat
ing properties, but the root retains them throughout the life of the 
plant. 

The Smarlweeds (Polygonum) cause burning and itching of the 
skin, which in some cases persists for a considerable time. The most 
act{ve forms in Indiana seem to be P. hydropiper and P. punctatum 
ElL ( P. acre H. B. K.) 

The Indian Turnips (ArislJ3ma triphyllum and A. Dracontium) are 
violently acrid and almost caustic in every part. The mere handling 
of these plants frequently produces intolera,hle itching and inflamma
tion of the skin. 

The Skunk Cabbage (Spathyema flJ3tida) is harmless as to its leaves, 
but the root is acrid and its handling is almost sure to pr~duce itching 
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and severe inflammation. It is possible that in many cases where the 
poisoning is first indicated by itching the inflammation following may 
merely be the result of scratching. 

The May-weed 01' Dog Fennel (Anlhemis Ootula) has a juice suffi
ciently acrid to poison a sensitive skin. Its unpleasant odor, however, 
is sufficient to prevent its general handling, and only occasional cases 
of poisoning by this plant have been reported in the State . 

. Golden-Rods (SoZidago).-All of the many species of this large and 
attractive genus are to be regarded with suspicion by those with sensi
tive skins. The Sweet Golden-rod (Solidago odora) has a volatile oil 
that acts as a decided irritant, and some light cases of poisoning seem 
directly traceable to other forms of the genus. 

The Fleabane (Leptilon Oanadense) also contains a volatile oil pos
sessing irritating qualities, and often causes severe inflammation, espe
cially if handled when green. 

The fresh bark of the Leatherwood (Virca palustris) applied to the 
skin causes blisters and sores, which are very difficult to heal. If 
taken internally, severe vomiting is produced. 

The comml)ll Virgin's Bowel' (Clematis Virginiana) is an acrid 
irritant, often producing blisters. Indeed, all species of the genus 
Clematis should be carefully handled, since their acrid juice is almost 
certain to produce irritation if it comes in contact with mucous 
membranes. 

Of the Buttercups (Ranuncul~ts) at least three, the "tall buttercup" 
(R. acris), the "bulbous buttercup" (R. bulbosus) and the "cursed 
buttercup" (R. sceleratus) are to be avoided. Their juices cause in
flammation and ulceration, often very persistent and difficult o·f cure . 

. The entire plant, in each case, appears to be poisonous, although the 
root is especially rich in the toxic substance. 

The members of the mustard family (Oruciferw) are all well known 
irritants,. and, as might be expected, frequently produce smarting and 
blistering of sensitive skins. 

Varic}Us forms of the potato family (Solanacew) are to beregarded 
with suspicion. The "Jims.on" weeds or Thorn Apples (Datura Stra
monium and D. Tatula) have a bad reputation, and are charged with 
especially affecting the mucous membranes. The purple leaved night
shade is claimed by some to be an even more virulent skin poison than 
poison ivy. The s:ywptoms are said to be similar to those occurring 
in poisoning from the ivy, but the poison is much. more difficult to 
completely eradicate from the system. Several experiments have failed 
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to verify these claims, although some cases of severe poisoning are un
doubtedly attributable to this plant. 

In all of the plants cited above, the poisonous property is some sub
stance within the plant b;:)dy. Of the entire number, only two, the 
poison ivy and poison elder, are to be regarded as generally poisonous. 
The others act as poisons only exceptionally, affecting nersons with 
delicate, sensitive skins, or those who, for some reason not understood, 
are peculiarly susceptible to plant poisons.· 

As anything may be regarded as a poison which produoos an irrita
tion or inflamm3ition of the skin, it is proper to include some plants 
which, through mechanical contrivances, produoo much the same 
effects as do those possessing a poisonous principle. 

The codle bur (Xanthium strumarium) acts as a skin irritant on . 
account of the dust and hairs with which it is covered. 

The Burdock (Ardium Lappa) is irritating apparently almost en
tirely because of its defensive armor. The leaves irritate because of 
their roughness and the burs on account of the sharp, fragile spinous 
processes. These latter work their way into the skin, producing great 
irritation and often festering sores. 

In this class, also, are to be put the thistles (Oarduus), although 
the irritation produced by them is usually much more transient than 
that caused by the burdock. 

The common Nettle (Urtica gracilis) and the Wood-nettle (Urti
castrum divaricatum) possess stinging hairs and also an acid principle, 
the two combining to produce the intol€iI'ableburning which foHows 
the lightest handling of either of these plants. The best treatment is 
a persistent bathing of the affected parts in cold water, this soon 
relieving the burning and reducing the inflammation. 

The common Mullein (Verbascum Thapsus) produces irritation by 
the action of its woolly hairs. So vigorous is this action that its leaves 
are 'often applied externally to the throa,t as a counter-irritant. 

Plants of this type, however, are readily recognized as skin irritants, 
and are therefore muoh less likely to work hw than those of the first 
class. 

PLANTS POISONOuS WHEN TAKEN INTO THE SYSTEM. 

In this class of poisonous plants the first rank is easily taken by the 
Spotted Cowbane or Water Hemlock (Oieuta maculata). It is found 
throughout the State in swamps or low grounds, and is so virulent in 
its effect that it should be recognized at sight. It is only by this 
general recognition of the plant ana a knowledge of its poisonous 
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properties that its extermination can be secured. The water hemlock 
is a smooth, stout plant, ranging in height from two to six feet; the 
stem is usually streaked with purple; the lea.ves are as a rule doubly 
compound, the lower leaflets having long petioles; the leaf segments 
are from one to five inches long, rather narrow and sharp-pointed, 
with coarsely toothed margins; the fleshy, tuberous root is succulent 
and pleasantly aromatic, both. features attracting browsing animals. 
In some cases children and adults, tempted by the pleasant odor, have 
eaten the root, serious results following in all cases. Where the 
amount eaten was large or the remedial treatment tardily given, death 
has resulted. "The plant owes its poisonous properties to a volatile 
liquid alkaJoid, coniine, united with a crystalline alkaloid, conhy
drine.m . 

In man the symptoms are those of general muscular weakness deep
ening into paralysis. In some cases stupof, coma and slight convul
sions have been noted. In the case (cited by Blyth) of a patient who 
had eaten hemlock in mistake for parsley, a weakness of the lower 
extremities, causing staggering in walking, followed in twenty min
utes; within two hours there was complete paoralysis, and death ensued 
in three and a quarter hours. The whole plant is poisonous and its 
specific alkaloid destructive to all forms of life. 

It is by far the safest way to avoid all forms of the Umbellifer 
family, to which the water hemlock belongs, which are found growing 
wild, and this despite a resemblance in appearance and odor to harm
less or even edible cultivated forms. While no other species is so 
virulent, there is scarcely one which does not possess poisonous prop
erties. In some cases the poison is distributed throughout the plant 
body, in others, localized in special parts. Fortunately the characters 
of the family are such as to lead to its ready recognitio·n in almost any 
stage of grovd;h. The members of the family native in Indiana are all 
herbaceous plants, varying in height from a few inches. to ten feet or 
more. The leaves, which are usually componnd, are much divided and 
dissected. The leaf-stalks (petioles) are expanded or sheathing at the 
base. The stem is usually hollow. The flowars, which are small and 
inconspicuous, are either white or yellow in color, and are arranged in 
umbel-like clusters. A study of the common carrot or parsnip will 
serve to emphasize these characters. The arrangement of the flowers, 
taken in connection with the hollow stem and oompound leaves with 
expanded or sheathing petioles, furnishes sufficiently accurate means 
for recognizing the family. While it is true that some species are 

1 Blyth, A. W.-Poi80'M;· Their Ejfect. and Detection, p. 250. 

39-Geol. 
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harmless, nevertheless such a large proportion of them contain an 
acrid, narcotic poison that it is wise to avoid eating any portion of 
wild plants which possess the characters given above. 

Another family, many members of which contain poisonous ele
ments, is thfl potato family. The poisonous element in this family is 
usually a narcotic alkaloid. The poison may be distributed throughout 
the plant, or, as more commonly the case in the plants of this family 
in our area, be fairly well limited to leaf and seed. Familiar examples 
are the nightshade, Jimaon-weed and horse-nettle. The plants of this 
family may be recognized by their coarse habit, the rank odor exhaled 
by their foliage when crushed, and by the flower, which, in most of the 
wild species, closely resembles that of tb.€ common potato. 

}Iany other plants which are poisonous, if taken internally, possess 
an acrid or bitter juice which prevents their being eaten in excess. 
The great majority of cases of poisoning of this type repo,rted as 
having occurred in the State have been caused by the mingling of the 
hurtful fOTIlls with those usually collected for "greens." This gather
ing is usually delegated to children, and it is little wonder that serious 
results at times occur, when we recall the fact that a plant may differ 
greatly in general appearance in its immature and mature stages. In 
view of the ease with which greens may be raised in the vegetable 
garden, this seeking after the less palatable wild forms is without the 
shadow of an excuse. 

Very few of our Wild fruits are seriously poisonous. In almost every 
case the unpalatability of the form prevents the eating of a sufficient 
quantity to produce fatal or even serious results. While there may be 
a temptation to. taste an attractive looking wild fruit, the taste is 
usually sufficient to preclude any danger of over-indulgence. The 
danger of poisoning from wild fruits is very greatly exaggerated in the 
popular mind. 

The prevailing idea that poisonous plants have something repulsive 
in their appearance which serves to put even the unwary on their 
guard against them is not borne out by facts. Many of our poisonous 
plants of both types are among our mo.st beautiful native forms. The 
best protection against dangers from plants of this character is to be 
found in a knowledge of the life forms which surround us, a practical 
sort of knowledge which has been very strangely omitted from the 
courses of study. in many schoO'ls. As intelligence increases the 
amount of danger to human beings from plant poisoning becomes less 
and less. Indeed, it is now reduced to such an extent as to scarcely 
deserve comment. In the case of stock, however, conditions are dif
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rerent, and there are plants which should be known to every owner 
or stock, in order that he may guard against them. 

Not all poisonous plants are injurious when taken internally by 
stock, as is illustrated by the various species of poisonous sumachs, the 
roliage of which is eaten by many kinds of stock with impunity and 
even with considerable relish. Other plants known to be internal 
poisons are not here considered because they are never, so far as 

. reports go, eaten by stock of any kind. 
Serious effects are often produced in a mechanical way by various 

plants, as in the case of certain grasses with sharp, barbed awns, in 
which the awns may work their way into the mouth and throat 'and 
cause such intense suffering that the animal must be killed. Other 
plants operate by clogging up the intestines, by inflaming the tissues 
of the eyes, the nose or the mouth and intestinal tract, and perhaps by 
evolving gases which distend t.he stomach to such an extent that it is 
impossible for the heart and lungs to perform their functions. As 
these plants, however, act merely mechanicaHy, containing no poison
ous element, they are not here included. 

A few plants not actually poisonous to stock are included, because 
when eaten they taint the milk or impart a disagreeable quality to the 
flesh of the animal. Wild garlic or onion is a familiar example of 
a plant which taints milk. Stock eat this obnoxious or deleterious 
vegetation largely because of unfamiliarity with the forms. The odor 
and taste of plants o,rdinarily eaten by animals are so varied that it is 
little wonder that an animal when placed among plants with which 
it is unfamiliar will make an occasional mistake. Another cause of 
poisoning is the use of impure or unclean hay. Grass and meadow hay 
are very likely to contain poisonous plants. While usually rejected 
by the animal, they may, either because o.f hunger or similarity in 
structure, be eaten. As this cause may be removed by intelligence and 
care, it is only necessary to call attention to it in this connection. 

The problem of establishing the connection between a specific plant 
and an equally specific instance of stock poisouing is uot always a 
simple onc. Very ma.ny observations are uecessary and the co-opera
tion of the farmer, the veterinarian, the chemist and the bo.tanist will 
be found needful in most cases. I would be very glad to receive 
specimens of plants supposed to be poisonous, together with facts 
touching the conditions under which' the poisoning occurred, the 
symptoms shown and the kind of stock most likely to be affected. 
The subject is of such importance that it should be ca.refully worked 
in every detail. While the stock losses in Indiana from plant poison
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ing are not so great as in the. relatively wild regions of the West, still 
there is an annual loss from this cause amounting to some thousands 
of dollars. Farmers should know the following plants and see that 
they are exterminated in lands used for pasture. The lists have been 
compiled from the Preliminary Catalogue of Plants Poisonous to. 
Stock, by V. K. Chestnut, of the United States Department of Agri
culture. ~~ll of the forms included occur in greater or less abundance 
in the State. The character of soil in which they grow is indicated . 
in the catalogue proper. 

I. PLANTS KNOWN TO BE POISONOUS TO STOCK. 

American white hellebore. (Veratrum vir ide Ait.) 

Slender nettle. (Urtica gracilis Ait.) 

Pokeweed. (Phyrolacoa dooandra L.) 

Corn cockle. (Agrostemma GithagQ L.) 

Common lark8pur. (Delphinium tricorne Michx.) 

Field larkspur. (Delphinium consolida L.) 

Cursed crowfoot. (Ranunculus 8celeratus L.) 

Celandine. (Chelidonium majus L.) 

Wild cherry. (Prunus serotina Ehrh.) 

Rattle box. (Orotalaria 8agittalis L.) 

Locust tree. (Robinia P8eUdacacia L.) 

CHmbing bittersweet. (CJebJ.stru8 scandens L.) 

Water hemlock. (Oicutamaculata L.) 

Poison hemlock. (Conium maculatum L.) 

Milk weed. (Asclepias Syriaca L.) 

Jimson weed. (Datura Stramonium L.) 

Jimson weed. (Datura Tatula L.) 

Black nightshade. (Solanum nigrum L.) 

Sneezeweed. (Hel&d1tm aul:umnalc L.) 


II. PLANTS PROBABLY POISONOUS TO STOCK. 

Bracken fern. (Pteri8 aquilina L.) 

Yew. (Taxus minor (Michx.) Britton.) 

Lily of the valley. (Convallaria majalis L.) 

White baneberry. (Actrea alba (L.) Mill.) 

Red baneberry. (Actrea rubra CAit.) Willd.) 

Wind flower. (Anemone quinquefolia L.) 

Bulbous crowfoot. (Ranunculus bulbosu3 L.) 

Tall crowfoot. CRanunc'Ulua acris L.) 

Large flowered yellow flax. (Li'IIIUm rigidum Pursh.) 

Spurge. (Euphorbia varit)us species.) 
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Buckeye. (Aeac'Ulus glabra Willd.) 

Spotted St. John's-wort. (HyperitYum maeulatum Walt.) 

Cowbllne. (Oxypolis rigitlis (L.) Britton.) 

Water parsnip. (Sium eicutcefolium Gmel.) 

Pimpernel. (Anagallis arvensis L.) 

Potato. (Solanum tubero8um L.) 

Spring cocklebur. (Xantlvium spino8um L.) 

Broad cocklebur. (Xanthium strumarium L.) 


III. PLANTS SUSPEC'£ED OF BEING POISONOUS TO STOCK. 

Field horsetail. (Equiaetum arvense L.) 

Crow poison. (Nothosoordum bivalve (L.) Britton.) 

Oak. (Quercus various species.) 

Sleepy catchfly. (Silene antirrhina L.) 

Mayapple. (PoduphyUum peltatum L.) 

Trailing arbutus. (Epigcea repens L.) 

Spreading dogbane. (ApOCynum androsremifolium L.) 

Indian hemp. (Apocynum eannabinum L. ) 

Butterfly weed. Pleurisy weed. (Asclepias tmosa L.) 

Bittersweet. (Solanum dulcamara L.) 

.slender gerardia. (Gerar'dia tenuifolia V ahI.) 

Hedge hyssop. (Gratiola ojjicinalis L.) 

Common lousewort. (Pedicularis Canadensis L.) 

Indian tobacco. (Lobelia inflata L.) 

Brook lobelia. (Lobelia Kalmii L.) 

Pale-spiked lobelia. (Lobelia spicuta Lam.) 

Great lobelia. (Lobelia Byphilitica L.) 

-Golden rod. (Solidago various species.) 

American cocklebur. (Xanthium Canadenae MilL) 


Concerning the poisonous properties of the plants in the first list 
there is no question; concerning those in lists two and three there is a 
need of further observation, which can only be furnished by 8took

·owners. Self interest would seem to be a sufficient motive to inaugu
rate a careful study of these suspected plants. 

WEEDS. 

From the standpoint of economics, perhaps the most interesting 
botanical question is that which touches the control of weeds. It is 
a problem, the terms of which are constantly changing as cDnditions 
,change, and one which will probably never be satisfactorily settled. 
It can, however, be made a much less serious matter by the exercise 
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o.f constant care and intelligent fo.resight. There is a very grave ques
tion as to. whether any so-called "weed laws" will be of much avail 
so long as there is 80 little de:finite kno.wledge of plants and of the laws 
go.verning plant growth. 

A weed may be de:fined as a plant which contests with man for the 
possession o.f the soil. It is more than a "plant out of place;" it is a 

-plant :fighting for a place. The great majority of our native plants 
do no.t rise to the plane of weeds in the usual acceptation of that term. 
The list of those which make a constant and vigorous :fight against 
man's supremacy is comparatively short in any given area, and the 
forms may be easily recognized, their number rarely exceediug twenty 
or thirty. The habits of life, the methods of seed dissemination, the 
conditions of germination of these forms should be knowu by every 
agriculturist if he hopes for the best results from his labors. 

That a plant may make this semi-successful :fight, it must possess 
certain qualities which give it advantage in the struggle for existence, 
whether the struggle be against existing plants, browsing animals or 
man himself. Weeds must be able to adapt themselves to a wide range 
of merely physical conditions, such as soil character, both as to 'its 
chemical composition and physical constitution, to sharp differences 
in the water content of the- soil, and to variations in temperature 
and light exposure. Very few plants, relatively, have such range, but 
those that have are weeds, unless by chance man has taken them for 
his own use as crop or forage plants. A plant to be a crop plant must 
originally have been ca,pable of adapting itself to this wide range 0'£ 
conditions. It is true that in such plants man has, through cultiva
tion, 'Hought changes, that as a rule, they now require care for, their 
proper development, but this was simply a matter of exchanging one 
quality f()r another. Originally, then, weeds and crop plants were very 
much alike in this matter of plasticity, and it is little wonder that they 
come in conflict for the pooseSsion of the Boil. Any plant, then, hav
ing this power of adaptation possesses one of the essential qualities 
of a weed .. 

The strange plant which the farmer recognizes as growing in rich 
or poor soil, in dry or moist places, in the shade or in the open sun
light, holding its own in all of these situations, has in it the poten
tialities of a weed, and that which may be the curiosity of to-day may 
be the pest of to-morrow. A few years ago a plant was sent me which 
I recognized at once as the Russian thistle. The letter informed me 
that a single plant had been found growing in a field near the railroad. 
Suggestion was made that the plant be destroyed before it set seed, 
but the advice was not followed. The next year two wagon Joads of 
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Russian thistle were taken from the field. The farmer should be con
stantly upon the alert for the first appearance of these strange plants 
and should promptly destroy any suspicious form. It is at the time of 
the first appearance of a weed that the work of control should begin . 

.A weed, also, if it rises to the rank of a "bad weed," II).ust be able to 
maintain itself against enemi~ in the form of browsing animals. This 
defense may" be secured in manifold ways. It may be through defen
sive armor, as in the thistle, through a thick covering of hairs, as in 
the mullein, through a toughness of fiber,as in most composites, 
through an acrid juice, as in the smartweeds and spurges, or through 
irritating min€ral crystals, as in the Indian turnip. If, in addition 
to the power of adaptation mentioned above, the plant by any means is 
able to repel browsing animals, it has gained an immense advantage 
in the struggle for existence, and is on the high road to weed eminence. 

Plants, also, have other means of propagation than that furnished 
by seeds. Many of our worst weeds are such because they multiply
not merely by means of seed, but also by means of root stocks or run
ners. In cases of this kind, mere d'estruction of the seed will not 8erve 
to exterminate or even linnt appreciably the spread of the pest. Be
fore any rational method of extermination can be employed, it is 
evidently necessary to understand the means by which the particular 
species is propagated. 

In many weeds, th€ annoying abundance is due to the means of dis
tribution of the seed and fruit. Beggarlice, burdock, Spanish needles 
and sticktights cling to the coats of stock and are thus distributed; 
the milkweed, the thistle and a host of other composites are distributed 
by the wind, while other forms are distributed by birds and grain
eating animals. 

A weed is a weed, therefore, because it has a wide range of adapta
tion in respect to physical !actors, possessBS efficient defensive devices, 
propagates readily, often by several methods, and has, as a rule, espe
cially effective means of seed dispersion. Any plant possessing these 
properties is liable to become troublesome. 

In a general way it may be said that the chief characteristic of weeds 
is a rapid and vigorous stem growth. In case the stems are erect this 
rapid growth brings the pJant into the proper light relation and serves 

, at the same time to shade other planus and retard their growth. Where 
the stems are not strong enough to maintain themselves in an erect 
position, they may form a mat or carpet ove-r the ground, thus smoth
ering plants of a slower and less vigorous Stem growth. 

As the proper time to combat a weed is upon its first appearance, 
the landowner should know the plants of his farm well enough to 1'00
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ognize the appearance or a new rorm among them. Such new forms 
come in largely along railway lines, and it is along the right or way 
or our great trunk lines that most new species find their way into our 
flora. Strange rorms also orten· appear along waterways, roUowing 
generally the .course or the current, but sometimes working against it. 
Less frequently new forms are found entering the State along wagon 
roads. These, the chief avenues by which weeds are introduced into 
the State, should be carefully watched if we expect to minimize the 
weed pr(}blem. 

The treatment of the different species of weed plants varies of 
course with their habits. It w(}uld be impoosible in this connection to 
discuss each in detail, but a rew general principles may be given, which 
will be round applicable in a large majority, of cases. Many weeds, 
especially biennials or perennials, are exterminated most easily and 
with the least expense by planting some early, rapidly growing crop 
which will smother them out. A field with a good set or clover or blue 
grass shows how effective this method is.. In many cases weed-ridden 
areas can be thoroughly reclaimed by this method with the minimum 
or trouble and expense. 

Planting corn or root crops is a good method or dealing with weeds, 
since the cultivation given the crops greatly reduces the spread or the 
weeds. It can not be too clearly understood that th€' more thorough 
the cultivation the fewer in number are the weeds. Proressor Bailey 
once said, "Weeds represent, in an inverse way, the energy and intelli
gence or the farmer. 'l'he greater the latter, the fewer the rormer; the 
less the latter, the greater in number the rormer." 

Cutting and burning when in an advanced stage of growth prevents 
production or seed, and to that extent prevents spreading. rrh.is 
method, however, can be applied only in exceptional cases where it is 
desired to reclaim waste areas or after the crops have been gathered, 
as a p:t:otection Itgainst the weeds or the late summer and autumn. 

In most cases where the plant is an annual, and the majority or our 
introduced weeds are annuals, cutting the plant berore it sets seed will 
in a few years bring about its practical extermination. The seeds of 
but few of our weeds retain their vitality ro'l:" a longer period than three 
years, many or them not so long . 

. Where the plant is a perennial, cutting the growing plant two or 
three times a year is, perhaps, the most efficient m€sns of getting the 
plant under control. By this method the excess food material elab
orated by the leaves and transferred to the roots for storage is ex
hausted in sanding out new shoots after each cutting, and none is left 
to carry the plant through the winter and to furnish rood supply ror 
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tht) growth of t.he shoots of the following spring. At first the labor 
involved in this method may be very great, but in a short time the 
weeds will be found to be so reduced in numbers as to bt) of easy con
trol. Each type of weed requires its particular treatment, and this can 
only be given when the farmer knows, and knows thoroughly, some of 
the fundamental laws governing plant growth and reproduct.ion. 

'1'he best efforts in cultivated areas will be of little avail if roadsides 
and waste places are allowed to remain untouched. The manifold 
methods of seed dispersion will be sufficient to insure the renewal of 
t.he weed crop from these sources. A thriftless farmer may add im
mensely to the labor of his neighbors who are using intelligent efforts 
to rid themselves of weeds. Co-operation is the secret of success in 
weed extermination, and in every movement to check the spread of 
weeds as wide a co-operation as possible' should be secured. A little 
investigation of the monetary loss caused by the unchecked spread of 
weeds ought to be enough to secure broadly concerted action on the 
part of landowners in this beneficent work . 

. Of the making of weed lists there is no end, and such weed lists 
have a certain local value. No such list, however, can be of very gen
eral application because the £u,ctoif'S determining plant growth vary so 
greatly in different localities. The weeds in Indiana which may per
haps be considered the most annoying to the farmer will be found in
cluded in the following lists. The relative rank as to badne£'s will vary 
in different localities, but all named are b~d and should be persistently 
destroyed. In all probability these species 'will never be completely 
driven from our area, but their numbers may be so reduced by con
certed, intelligent action that they will no longer demand so large a 
measure of labor for holding in check nor involve such serious finan
cial loss from year to year. In "Gleanings };'rom Nature" (p. 251), 
Prof. W. S. Blatchley gives the following list named, in his view, "in 
the order of their injuriousness." 

Ragweed. Ambrosia artemisCf{folia L. 

Foxtail. Ixoplwrus glaueus (L.) Nash. 

Ironweed. Vernonia fasciculata Michx. 

Great ragweed. Ambrosia trijida L. 

Pigweed. Amarantu8 retrofleXu8 L. 

Horseweed. Leptilon Ca1UJ..lknse (L.) Britton. 

Cocklebur. Xanthium Canadense Mill. 

·Whitetop. Erigeron annuus L. 

Lamb' 8 quarters. OLenopodiwn album L. 

Common thistle. Carduus laneeolatus L. 

Field sorrel. Rur(U'x Acetosella L. 




592 REPORT OF STATE GEOLOGIST. 

Purslane. Portulaca oleraooa L. 

Burgrass. Oenihru8 trihuloides L. 

Beggar's ticks. Bidens jrondo8a L. 

Prickly lettuce. Lactuca scarlola L 

OrabgralJ8. Syntherisma sanguinaliB (L.) Nash. 

Jimsonweed. Datura Stramonium L. 

Smartweed. Polygonum Per~icaria L. 

Bracted bindweed. OonvolvulU8 Sepium L. 

Corn cockle. Agrostemma Githago L. 


The above list is well considered, and oontains, perhaps, the worst 
weeds infesting our area. Their relative rank will, O'f coruse, vary with 
the character of the soil, amount O'f soil moisture and intensity of cul
tivation. The first of the weeds in the list, Ambrosia artemisi(lJfolia, 
is regarded by many farmers as not o!!1ly not injurious, but as posi
tively benefiCial to the land. This belief is especially prevalent in the 
northern part of the State. As yet, I have been unable to discover 
the reasons for this belief, and am O'f the O'pinion that it has nO' basis 
in fact. In many parts O'f the State the velvet leaf or butter-print, 
Abutilon Abutilon (L.) Rusby, is regarded as the worst 0.£ our weeds. It 
multiplies with extreme rapidity, the quick germination O'f the seeds 
and rapid growth o.f the seedling giving it a great advantage over the 
plants with which it is usually associated. It is extremely difficult to 
eradicate and has sO'me real claims to' a high rank among weeds. The 
prickly lettuce, Lac/uca scariola is not regarded as especially trouble
some even where found in abundance, since it yields readily to culti
vation and is readily eaten by stock, especially in the early part of the 
seal'lon. Where it has taken possession of a fi·eld it can be practically 
exterminated by converting the field into. pasture. 

Ohioory, ,Cichorium I ntybus L., while no.t widely distributed 
thrO'ughO'ut the State, is locally abundant and very difficult to eradi
cate when it has once found a foothold. It is especially abundant in 
the southern counties of the State. ' 

The common burdock, Arctium Lappa, is by very many reporters 
considered entitled to the first rank. It is eradicated with extreme 
difficulty and it:; seeds germinate readily in a wide range of conditions 
touching :;oil, moisture and temperature. The best treatment is a fre
quent cutting during the growing seaso.n as indicated earlier in this 
section. 

A :;eries of weeds of the lawn also shO'uld have place in this connec
tion not 80 much because of the actual loss they cause as because of 
the labor needed to protect lawns from their invasion. Among the 
most persistent are dandelion, common mallow, shepherd's purse, the 
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plantains, especially Plantago major, the creeping spurge, Euphorbia 
humistrata, and in wet soils, "rich weed." 

Most of these are low growing forms and can not be cut with the 
lawn mower. The only remedy seems to be the digging up of the 
individual plante as they appear from year to year, until the lawn is 
freed from their presence. 

Some roadside weeds, such as the dog fennel, the fetid marigold aiId 
some of the coarser verbenas, deserve attention from those in control 
of highways. 

It will be Eeen that to the list given by Mr. Blatchley, I add: 

Velvet leaf, Abutilon Abutilon (L.) Rusby. 

Chicory, Oielwrium Intybm L. 

Burdock, Arctium Lappa L. 

Dandelion, Taraxacum Taraxacum. 

Mallow, Malva Totundifolia. 

Shepherd's pUl:se, Bur8a BUT8a·paBtoriB. 

Plants:in, Plantago major. 

Plantain, Plantago Rugelii. 

Creeping spurge, Euphorbia humiBtrata Engl. 

Rich weed, Adieea pumila (L.) Rat'. 

Dog fennel, AnthemiB Ootula L. 

Fetid marigold, Dy80dia papposa (Vent) Hitch. 

Verbenas, Verbena various species. 


In certain localities some of these may be replaced by other forms, 
but taking the State ail a whole, it is believed that the above list in
cludes all of the universally bad weeds of our area. When the weed 
problem is reduced to such simple terms there seems no excuse for not 
having the annoying forms in fair corntrol in all cultivated. areas. The 
forms will probably never be entirely exterminated, for their wide 
range of adaptation will enable them to secure a foothold wherever the 
vigilance of the farmer is ever so slightly relaxed .. 

NOME;\CLATURE. 

Without expressing any 'opinion upon. disputed synonomy, it has 
been thought best in this catalogue to follow the nomenclature of 
Britton and Brown's Illustrated Flora of the Northern United States) 
Oanada and the British Possessions. Where this varies from th€ Sixth 
Edition of Gray's Manual, the name used in the latter work is placed 
in parenthesis. The most marked changes, perhaps, are found in the 
breaking up of the great families or the Oomposita3, the Leguminos(3) 
the Rosacea3, the Er'icaceae, the Geran'iacea3, the Sapindaceae ana the 



594 REPORT OF STATE GEOI.OGIST. 

Liliaceae into a series of smaller families of more clearly defined limit
ations. Some changes in prominent genera also occur, but in the main 
it will be found that the present arrangement commends itself to the 
tboughtful student. 

The sequence of families is that of Britton and Brown, which in the 
main, follows Engler and Prantl in their great work N atiirlichti 
Pfianzenfamil1:en. 

In transferring to this nomenclature it is scarcely reasonable to ex
pect that all errors have been avoided. Great care has been given~ 
however, to this part of the ,york and it is believed that such error& 
will only be found exceptionally. 

The catalogue, therefore, stands in the latest authorized form both 
as to arrangement and nomenclature, and will, it is believed, prove of 
great service to the botanical students of the State. 
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II 
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There are doubtless errors in the list, for which I accept full re
sponsibility: Many of these errors will, I think, prove errors of omis- , 
sion and concerning these I trust the critic will reflect tha.t they 
might have been avoided had he responded to the many requests for 
data madtl during the past few years. Other errors will doubtless be 
those of judgment and concerning these I have no excuse to offer. The 
list as presented is roy best judgment as to thtl constituent memoo-s 
of the State flora, and makes no claim to being the final utterance 
upon the subject. 
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BmUOGRAPHY OF THE SUBJECT. 

ARTHUR, J. C. Forms of Xanthium Canadense and X. strumarium. 
Proceedings of the Indiana Academy of Scienoe, 1895, pp. 100. 

-- Wild or Prickly Lettuce. Bull. Ag. Exp. Sta., No. 52. (Nov. 
1894.) 

-- A Native White Bedding Plant. Bull. Ag. Exp. Sta., No. 74. 
(Nov. 1892.) 

BAILEY, LIB~'RTY HYDE. Limits of Michigan Plants. Bot. Gazette, 

7 : 105-108. (Sept. 1882.) 

Notes on some Indiana plants. 


BAIRD, JOHN F., and TAYLOR, JOHN L. The Flora of Clark County, 
Ind. Manual of the Public Schools of 'Clark County, Ind., for 
] 878-79, 45--65 

BARNES, CHARLES REID. Notes [on various plants1. Bot. Gazette, 
2:120-121. (July, 1877.) 

--- Addenda (to Flora of Jefferson County). Bot. Gazette, 3: 13. 
(Feb. 1878.) Adds three species to previous lists. 

--- Catalogue of Phenogamous and Vaseular Cryptogamous Plants 
Found Growing Wild in Jefferson County, Indiana, to which is added 
a list of plants growing in Clark County, but not found in Jefferson, 
by John F. Baird. 8vo: pp. 9 (?). 

BENEDIcr. A.. c., and ELROD, M. N. A Partial List of the Flora of 
Wabash and Cass Counties, with notes. 17th Ann. Rept. Geol. 
Survey, 260-272 (1892. ) 

List of 92 plants. 
BLATOHLEY, W. S. On Weeds in General and Our Worst Weeds in 

Particular. Indiana Farmer. (8 March, 1890.) 
Includes a list of 20 worst weeds of Indiana, and some acoount of 

their origin in the State. 
--- The Ironweed. Indiana Farmer. (4 October. 1890.) 
--- Notes on Some Phanerogams New or Rare to the State. Pro

ceedings of the Indiana Academy of Science, 1896, pp. 130-143. 
-- A Catalogue of the Unoultivated Ferns and Fern Allies and the 

Flowering Plants of Vigo County, Indiana. 21st Ann. Rep. Geol. 
Survey (1896), pp. 579-702. 

--- GleaningiJ\from Nature.. Nature Publishing comp1ny, Indian· 
apolis, Ind. 
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BOTANICAL GAZETTE. Some Big Trees of Indiana. Bot. Gazette, 
5:69-70. (Ma.y, 1880.) 

Quotes notes from Case's Botanical Index. 
--- Notice of tbe Catalogue of the Flora of Indiana. Bot. Gazette, 

6:179. (Jan. 1881.) 
Note to effect that work through Compositw was done by C. R. Barnes, 

and that remaining work was to be done by editors. 
--- Flora of Indiana. SupplementI (April, 1882), pp. 1-4. 

List of 43 additions, bringing the number of vascular plants of [ndi· 
ana to 1,475. 

-- New Indiana Plants. Bot. Gazette, 8: 285. (Aug. 1883.) 
Notes four additions to the State flora. 

BOWERS, HOMER. A Contribution to the Life History of Hydrastis 
Canadensis. Bot. Gazette, 16:73-82. PI. 8. (March, 1891.) 

Notes on life history and probable extinction of the species in Indiana. 
BRADNER, E. A Partial Catalogue of the Flora of Steuben County. 

17th Ann. Rept. Geol. Survey, 135-159. (1892.) 
List of 729 species. 

CHIPMAN, 'V. W~ Notes on the Flora of the Lake Region of North· 
eastern Indiana. Proceedings of the Indiana Academy of Science, 
1896, pp. 147-158. 

COLLINS, S. H. A Partial Flora of Dearborn County, Indiana, and Vi
cinity. 16th Ann. Rept. Dept. of Geology and Natural History, 
376-382. (1889.) 

List of 248 species. 
COPELAND, HERBERT E. Cyc1ostoma platyphyllum Moquin. Bot. Bul

letin (now Bot. Gazette), 1:6 (Dec. 1875.) 
Notes this plant as established on Fall Creek. Also Naflturti11m se88ili

fiorum and DactylQctenium .lEgyptiacum in Indianapolis. 
COULTER, JOHN MERLE. Sullivantia Ohionis. Amer. Nat., 9:572. 

(1874.) 
Its occurrence near Hanover, with some account of its habitat. 

--- Partial List of the Flora of Jefferson County. 6th Ann. Rept. 
Geol. Survey, 229-277. (1875.) 

List of 722 species. 
--- Aster Novw-Angliw. Bot. Bulletin (now Bot. Gazette), 1:2. 

(Nov. 1875.) 
Notes on habits of plants growing in vicinity of Hanover. 
-- Querci Near Hanover, Ind. Bot. Bull., 1:2. (Nov. 1875.) 

Mentions nine species in vicinity. 
_ Diarrhena Americana Beauv. Bot. Bull., 1:6. (Dec. 1875.) 

Notes occurrence of this plant in Clifty Ravine. 
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-.~- Dentaria. Laeinmta Muhl. Bot. Bull., 1:8. (Dec. 1875.) 
Notes variations of this plant in vicinity; suggest unioJ]. of species of 

Dentaria under one name. 
--- An InteresJing Herbarium. Bot. Bull., 1:9-10. (Jan. 1876.), 

Account of the collection of Dr. Clapp, who collected in the vicinity 
()f New Albany, 1835-36, then preserved by the Natural History Society 
of that place. 
--- Some Effects of the Unusual Season. Bot. Bull., 1:11-12. 

(Jan. 1876.) 
Notes blossoming of various plants in December, 1875,_ in vario!ls 

parts of State. 
--- Some Plants Noted in Carroll County, Indiana. Bot. Bull., 1:12. 

(Jan. 1876.) 
Notes richneSll of flora of Wabash Valley. 
-- Some Early Plants. Bot. Bull., 1:15. (Feb. 1876.) 

Notes early blossoming of plants, January, 1876. 
--- Some Plants New to the Flora of Jefferaon County. Bot. Bull., 

1:34-35. (June, 1876.) 
Notes on the occurrence of numerous plll.Ilts not included in the two 

lists of the Geol. Survey. 
-- Plants New to Jefferson County. Bot. Bull., 1:38. (July, 1876.) 

Additional list collected by A. H. Young . 
.--- Some Caricas Near Hanover, Ind. Bot. Bull., 1:38-40. 

(July, 1876.) 
List of 24 species, with notes. 
-- The "Knobs" of Southern Indians. Bot. Bull., 1:41-42 . 

• (Aug.1876.) 
Brief account of the flora of this region in Clark and Floyd Countie ... 

--- Magnolia acuminata L. Bot.. Bull., 1:44. (Aug. 1876.) 
Notes on this species near Hanov&r, Ind. 
-- Conobea multifidaBenth. Bot. Bull., 1:47. (Sept. 1876.) 

Notes on this species from Kirkville, Ind. 
-.--.Some River Bank Flowers. Bot. Bull., 1:47. (Oct. 1876.) 

Notes on plants growing in the alluvium of the Ohio River, near 
Hanover, Ind. 
--- Aster oblongifolius Nutt. Bot. Gazette, 2:65-66. (Dec. ]876.) 

Notes occurrence in Jefferson County. 
Natural Grafting. Bot. Gazette, 2:137. {Sept. 1897.) 

Notes Carpinus growing on trunk of Fagus, near Hanover; 
-- 8permacoceglabra Michx. Bot. Gazette:, 2:137.;..138. (Sept. 

1877.} 
Note ot' station near Hanover. 

40-Geo1. 
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---"Tbe ':B!irrens~': of Southern Indiana. Bot., Gazette; 2:14i}-14>}. 
'! J '(Oot. 18n.} :! 

Brief account of the flora of these regions, located in Clark, Floyd:, 
Wruihington ~nd.Harrison oounties. ; .' , i 
~. SGme New Stations .. ;aot. Gezette, 3:24. (March, 187:8.) 
.:Notes on m~plifl.ntSJofClRfk County. .; / 
--, The Flora ofNorthern Indiana. Bot. Gazette,4: 109~1l~. (Jan. 
. ,' 1:1:179.) 

Notes based largely on a botanizing trip along the L. S. &M.S. R. R. 
-,.......;.. A Natural Bo;&;nicGarden. Bot. Gazette, I): 70. (May, 18&0.) 

Notes on flora of Wabash College campus. ' 
~ K ComparativeVmw, of the Flora of Indiana. Bot. Gazette, 

6: 301-302. (Dec. 1881.) 
Gives comparative statistics of the flora of Indianit, Washington, D.O., 

and EasternUllited States\' i' 
--- Some Notes ,on Phy.sostegia Virginiana .. Bfrt. Gazette, 7: 111

112.:! (Sept.n18S2.)"" 
Notes the flowers 8S cataleptic. 

COULTER; J. l\1."COULT:fi1R, B., and BARNES, C. ·R. Catalogue of the 
Pbrenogamous and Vascular Cryptogamous.Plants-oi Indiana:' ,81'0; 

":pp.3& Oriiwfol'daVille 0881)., >, : '; 

List of 1,432 specie!!. , ., , 
OOUL'FJl}R, JOHit M;"and THOMVSUN;·HiRVEY.( Origin oftlue Indiana 


Flora. 15th Ann. Rept. Geol. Survey, 253-282. (.1886.);:. 

COULTER, STANLEY. On the Size of F~re8ll1:rees in :Jefferson County, 

,::~-Ihd. ,Bot) BulL, }',,10. ~Jan; Ib1l6~) " 

Notes large trees, especially Platanus occidentaiis, Fa~f&rtrU;ginl3(1;,.and 
LtUriodtmdrrm: tiilipifera.; ,; } 1i: . ; " 

---. llhe ,Numerical Relations Eiisting .Ai.mongtbe:·PorestT.I'eesof 
Jefferson County, Ind. Bo1l. BulL,iil 15-.... ;; (Febd8:76.), 

Gives l'~lat~ve abuiidaln\!0 in per cents\:; . Fagua lferlruginea, leads witfr~3a 
per cent. . : , 
~ 'IIhe.FQresf TieeslofiCasSl CountY'/Ilod." ,Bot. Bid!., 1: 42-48, 

(Aug;11SJ76qi . ... ,j ( 

Notes on relative abundance; the Querci forming 50 per.hent.' )' 
~N61e o.&l ;EiIpho,:bis:;mb.:t:gibbtta.J·Bot. Gazettit; 2 :6g. -(Dee. 

1876.) 'j ~ fl' 'l' ]1' i, __,; c/"

Note ()u nlrtural;ziltion. ()frtJds'plft!lt ;dn £Ell Ri:.v.ei'.· .;); ;! i 

-- ZanIliehelHli palustria,.,'iBot.Gaz:"vold2, p; ·]{l9; O'&8Il;Y. 
The! F.orest Tl!ees 'ru Indianaf ;'1Ib6ir i1).ita.~ibl}tion.and rEceoomie 

Value. Trans. Indiana Horticultural Society 1891, 157-192.1";(1892). 
Also, separate pp. 36. . ,'.').,,,,,,11 ',. ,'t.;;: 

List of 108 s})ecies with notes on distribution and economic characters. 

http:Ri:.v.ei
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~. Sa.'ltifragaeere in JndiaIia. ,Pooceedings of.·th& Indmna Academy 
of Science, 1894, pp. 103-107. Represented in Indiana by nine 
genera. .. 

A Report Upon Certain Collections of Phanerogams Pree.en,ted 
; to the8tateBiological Survey.Proceeding$ of the IndiaWt A~demy 
of Science, 1895, pp. 169-182. Three collections embracing. neaI'ly 
one thousand species •. 

--.~ ; Noteworthy.·India.na Phanerogams.. Proceedings of the Indiana 
Academy of Science, 1895, ppd8.3-198. 

Contributions to the Flora e:f Indiana, No. IV. Proceedings of 
the.I~dianaAcademy of ' Soience, ;1896, pp.159-HL . , 
~ 'EKceptional Growth of a Wild Rose, Proceedings of the Jl:' 

diana Academy of Science, 1896, pp. 189-190. :. 
~- Notes~on the Gennirlation and Be.edlings orCertn:llNative IL,;,Ln. 

Proceedings oftbe.IndiallR Academy of Sciriw{', 1.398, pp. 215~22', 
The Phanerogamic Flora of Indiana. PJ'oceedingsOflhe In

diana Academy of Science, 1893, pp, ·198~1\;19•.. 
---. J:lontrihutions '00 ,the -,Flora of Indiana., No. V. .Proceedings of 

the Indiana Academy of,Bcience f , l'89'1',pp. 1&~H161}" " ,: i 
COWLES; HENRY C.;, Tbe.Eaological·RelationsQfthe Vegetation on the 

Sand Dunes of Lake .'JMi~higan: ~ :Bat. Glizette,'27::ger.117 €Feb . 
•1899),: 161-202, (March,;, 1899), 281;...,30.&: (April,. 189fj)j~861.,..'891 

(May, 1891}). .;: 'JUi,::)' 

CONNINGfU.M, AL1D:A.t :If.:; • Value' Jof, Seed ,',Cliar'ae€e:rs1'i.u Di:ltein;lining 
Specific Rmk. .f!rGoeeCliogsof the Indiana 'Aeaoomr-f)f &ieooe, 
1894, pp.,:67-68; :;, .' OJ • :,\ 

~ ;Certain Ohemical Fe8ltu,rea ;ill:' ;the ,Seeds: of . Pl&iltago.lVillgJI1ica 
,and P .Pwtag.oniclt •. ·Pr.oMedinga of the India.na Academ.¥ol &iencst 

1894, pp. 121-123. .' , I 

--- Distribution of. -the ,().tXlhlilil.()ete.~i1 Indiil.m'l·li Prooeeiiings!of;the 
IndianllAnadllplY a:f ;ScieJ\he, .1891)..~pj :l98.-:-r202.; I / 

--- A Revision of the Species of the Genus Plantagot (i)c~rrjng 

Within the United States. Proceooilliga.of.,the ·'J,ndiana,iAdadltmy 
:: '..of. Scietlee;':lB9();'pp.,J~06;, H .:",': ..~~ 

The Ericl1cere of Indiana. Proceedings of the Indiana,<A:~emy 
of Science, 1897, pp. 166-168.,' ',:):,,;·.'i' ',Ai;;i ,Ii lL i;"; 

~';Indiada'8 Wl:iBtia;:na~,.,nEroc8ildingS', of] theLllndifW.8, ,;Academy 
of Science, 1897, . .pp. ,1{}8--,1J:Oi .'\!. j ~ "r , • " ,;; "J 

~)MorpholngieaHJhatraftt~!o:tit~ SCaffls16f QIif.!clI!ta.»,Prtlcoodings 
of the Indiana Academy of Science,.1'.896~.pp-:. 212.t,:2t:~t\1·':: ; l t 

-- Geographical Dist~ibutiOll'M'}\1ht\l..crea;.Q£IOuSb\ltlf:iIil9llN0tth 
,:l: [-A1rierica..-Eto~inga ';Of4,oo'IBdillna',A:¢a~Yi;.(}f i:&ienoe,-pp. 

214-215. (.'\;~Xi I'ng;,:, 

http:Science,.1'.896~.pp
http:India.na
http:Noteworthy.�India.na
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ELLtoT'l', THOMAS B. The Trees of Indiana. Trans. Indianapolis 
Acad. Science, 72-86. (1872.) 

(Not seen; inserted on authority of Dr. N. L. Britton'! State and 
Lecal Floras.) . 

GEDDES, W.N.. Some Great Rag Weeds. Bot. Bull., 1: 14-15. (Feb. 
1876.) 

Notes on Ambrosia trifida 12 to 18 feet high near Hanover. 
GORBY, S S. Geology of Miami County. 16th Ann. Rept. Dept. of 

Geology and Natural History, 165-188. (1889.) 
Includes list of trees and shrubs, pp. 168-1iG. 

HAINES, M~BY P. List of Ferns, Mosses, Hepaticre, and Lichens Col· 
lected in Wayne County. 8th, 9th, and 10th Ann. Rept. Geol. 
Survey, 235-239. 

II E!:'SI,ER, ROBERT. Notes on the Flora of Lake Cicott and Lake Max· 
inkuckee. Proceedings of the Indiana Academy of Science, 1896, 
pp. 116-129. 

--~ The Adventitious ,Plants of Fayette County, Indiana. Proceed· 
ings of the Indiana Academy of Science, 1893, pp. 258-262. 

HIGLEY, WIl.LIAM K., and RADDEN, CHARLES S. The Flora of Cook 
County, Illinois, and a part of Lake County, Indiana. BulL Chi). 
cago Acad. Sci., IIjI-XXIll, 1-168, with map. 

Phanerogams and Pteridophytes of Lake County north of the Little 
Calumet River. . • 
HILL, E. J. Botanical Notes. Bot. Gazette, 6: 259-263. (Sept. 1881:) 

Localities for various plants in northern Indiana. 
-- Eleocharis dispar n. sp. Bot. Gazette, 7: 3. (Jan. 1882) 

From Lake County; referred by Gray's Manual to E. l:apitata R. BfL; 

--- Notes on Indiana Plants. Bot. Gazette, 7; 187-188. (March, 
1882.) 

" Give stations of new plants from Lake County. 
--- Notes on Indiana Plants, 1883. Bot. Gazette, 9: 45-48. (March, 

1884.) 
. Various Lake County stations. 
-- Some Indiana Plants. Bot. Gazette, 10: 262-263. (April, 

1885.) 
Stations in Lake and Porter counties. 

~-- Some Indiana Plants. Bot. Gazette, 13: 323. (Dec. 1888.) 
Notes on certain plants of the northern counties. . ) 
~ Notes on the Flora of Chicago and Vicinity. Bot. Gazeti&; 

17: 246-252. (A)lg. 1892.) 
J: Notes on a, few Lake Cou,nty species. 

~Notes ,on, the Flora of Chicago an'd Vicinity. 21: 1Url23. 


(March, 1896.) 

Notes on some Indiana species. 
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~ Ziziaaurea and Thaspium aureum .. Bot. Gazette, 23 : 121-124J 
(Feb. 1897.) 

-- Sa]801a Ka1i tragus. Bot. Gazette, 19: 506--507. (Dec. 1894.) 
J........- Two :Noteworthy Oaks. Bot. Gazette, 26: 53-57. (July, 1898.~ 
H'fiS8E1Y, JOHN. Regular Flower in Pedicnlaris Canadensis. Bot. 

Gazette, 4: 166-167. (June, 1879.) 

Note on form, from:near Lafayette. 


DA.PKAM, INCItl:ABE A .. The Grasses of Wisconsin and the Adjacent 
States of Iowa, minois, Indiana, Ohio and Michigan, fUld the Ter
ritoryof Minnesota and the Region about Lake Superior. TrfUls. 
Wis. State Ag. Soc., 3: 397-488. (1853.) 

MACDOUGAL, D. T. Poisonous Influence of Various Species of Cypri
pedium. Proceedings of the Indiana Academy of Sciegce, 1894;; 

" pp. 136--137. 
MAXIMILIAN, ALEXANDER PHILIP. (Prince of Neuevied.) [List of 

trees in vicinity of New Harmony.] Reise in das innere Nord. 
Amerika, 1 :209. (Coblenz,~1839.) 

. Inoludes a list of 60 species of trees. 
McBRIDE, R. W. Some Queries Relative:to a Supposed Variety of So

lanum dulcamara. Proceedings: of the Indiana Academy of Sci
ence, 1893, pp. 232-233. 

MEYNCKE, O. M. A Large Red bud. .Bot. Gazette, 7 : 36. (March, 
1882.) 

Tree 14 inches in diameter, near Brookville. 
--'- The Flora of Franklin County. Bull. Brookville Soc. Nat. 

Hist., No.1: UI-38 (L885); No.2: 45-49 (1886). 
PHINNEY, A. J. CataJogue of the Flora of Central Eastern Indiana. 

(A.lpine or elevated district of the State.) 12th Ann. Rapt. Geol~ 
Survey, 196--243. (1883.) 

Mainly from Delaware and:Wayne counties. 
RIDDELL,JoHN L.Synopsis of the Flora of the 'Vestel'll States. 

Western Journ. of Med. and Phys. Sciences, 7: 329-374 (Jan. 183.5), 
489-556 (April, 1835). 

Intended to cover Ohio, Indiana, Illinois, West TenneEsee, Missouri 
and Northwest Territories. . 

List of 1,802 species, including mosses, hepaticre and lichens. 
RIDGWAY, ROBERT. Notes on the Native Trees of the LowerWabasb 

and White River Valleys in Illinois and Indiana. Proc. U. So 
Nat. Mus., -: 49-88. (1882.) 

Valuabl~ Dotes on 92 species of trees. 
--- Additions and Corrections to the List of Native Trees of the 

•Lower W aliash~ Bot. Gazette, 8: 345-352. (Dec. 1883.) 
Additiohal Notes <in the Native Trees of the Lower Wabash 

Valley. Proc. U. S. Nat. Mus., Vol. XVII, pp. 409-421. (1894.) 
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Bos&, a:dSfWR ;N. ,'.,&linurh Canadense in Indiana. ,Bot. Gazette;11+338. 
(Dec. 1886.) 

.N(¢esdishovef:yiQt'1iitauon of, tbis:plantinear CrawforilSville. 
S~tCK.: J., R'lbrs(ofhthe,Lower Wabash/Valley,'Belo-W' the }Ioo-th ()f 

'"::1the,,,White;Riveloi Seveh'thAnn. RepkGeoll Survey;, 5fM-..57:1H 
(187&.) I:. :'L.. ::i 

List of 867 species, some of which bslongitcl<thefiora of Hlinois.;, '': 
~,Bome Plants' .of, the Lawer Waoo.sh. iBot.: GS17£ttt)', 2:881 
- i (Eeb.187l7.);'.:;( j,' , , ' ' 

. ,:TwentJ·.six pb.nta: added to his previous list. ' 
-- Phacelia CovilleiatMn.Carmel, 111. . ,:BQt.Gazette; 27,: 39u":'396. 

"T .(May,.189~i1:' . :,-/ " .. ', ,:.i: 

$HuNmf; W.: RThe,Rting.e:of·theBitie Ash,'Fraxinus Qwidrangu· 
lata. Proceedings of the Indiana Academy of: ,&iOOOef,~894, 

1-- ,pp.l107";'108.:. i" 'lL', :' i;(',,;' .':1,;)'" i i 

'lJIIoM:A5;;~r.; BI; Collections pi ,P1an~iMadi!. Du.ring 1894. Proceed
ings of the Indiana Academy,)}f Science, ·:t894,''pp.: 65:-'681 ' ' 

THOMPSON, l\huRICE. Geographical Botany;; 15th ';Ann: ,&pt.Gool 
-.," SurviJY,;2'42.~25~.;u1:1886;) . .c~. ii .1·!: ad!. 
-:Intr@d¥ation,to pllpat',bf CouLter arid Th-ompson. , ,', ;, i i;". 

--- Preliminary Sketch of tne Characteiistle 'Plants ioTtherKankakee. 
,]1 Region;i? llith)AliIn(>Rapt. Dept: 'o-rGeW. abd/Nat;,Hist.~1:55....1'6Ir 
(1889.);,r 

Brief list of a few comroon::pbimts'.i 
~ ,.G1l0J0gQl aflfl Na.fUral.Ridott Report!of Carroll!(Jounty. 17th 

Ann. Rapt. GeotJ$ut\t.e,.~i1-7'l"7Hn.: :(i'B92.'J::! . I· ~i 

Colitainl!!&paHilfuliat:Qf 1'Iants;·pp;i188.,....190.,.\;' ;;;'1 
ThoMPsolJ~!HAR<VBt.::.': 1Ori~' of 'the ;Fiora.·af Ihdiana:. ·,Bot•. GAzette, 

11: 88-90. (April, 1~86.) "..' \'" 
Resume of longer articlc,,·by Coulter ana Thompsoo."t .:' If 

TBOoPj Jr. .rGiiiss6sLoflIndiaJia[BulL Ag.Exp. su. ,~No [29~; I (.DedJ 
,1 ,,(:Hl8tt/YT.; I i;;··\1;,;(1; \ ,'-, ;.'1",; ,'i,' 

Descriptions of 128 grasses known to inha.bit'lndiaD1!-,wiilFfigutes of 
Severat .., /' .-,"/J 1) . I, '["'1 ( , ,~ 

TRoop, J., and HADLEY, O. M. The Amcrica.nRersiro,riiOOl~ 'Bun: Agf; 
Exp..St:ruJ;\Nb, 6Q..:)i (A..piil, 1896.). .; . 

UNDU'WOOD.,Jil:lrifEN,M) i :OurPi.esent Knowledge oethe :IDistllibutiom 
J': .Qf Btetidop~.tesjn Indiana.: Froooodings hf ·th~Undjarill'Academy 

of Science, 1893, pp. 254-258. : )-,. r!;; {fl" .', ~/_Py 

VAN GORDER, W. B. CatalogueoitheFlora of Noble County' •. Indiana, 
~ ppA)Z: .;- Kendl(ll vills; lbd•. ·, (18S5;), ;. '!.! 

List Qf(OOB.·,spema; 25:c&wliich d1r.e.neHf.i1 St:a.'fle Cam..lbgne 1>f.18,81. 
~f'Flnr,a,df ~oble (Jounty, Indiana; d8th ~AtlD'JRept:, Goo!. Sur
(.t-nvey, pp)133-4m ... "(lSD:l.:t f. ',; ; / > .'! 
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WALKER, ERNEST. Some Factors in the Distribution of Gleditschia 
': ,:Ttlllcant}Ws aDd: (:)1l:ler Trees';' Proceedings fJf t1ie Inliiaill:!. '.Acadeniy! 

of Science, 1894,'1>1>;211':"33.;i 
WILSON, GUY. FJora of Hamilton and Marion Counties, Indiana. 
~ i' Pt!oeeedi~gs :oi:theiIndiani.'Aoodemj ofS9ieIlee,1:894;,: ipp.[ il5&-ttv6. 
WBIG1trj~ JOHN-Si.' riBodlatlieaf ,Products' of.'the-Bnited. I3!tates.,Pliarma.. 
, -' ctipm~; 1;800. Pl1or;eedings of the Indiana Academy, -. of, ,Sdienee, 

1894;:pp. 108+119.;,1 ,;r 
_____ iJ1lilrehmg o.f!Otlk{]lrees" ,Proceedings ef- the; Indmna' Aeadewy: 
!,' of-:Soienoe"·I89T,,pp. '171-172. ' " 
~ (,Nptes ,on;!t'he, €irpness; Swamp&of_Kuo.x ,COunty;, ,:Proceed,mglJ 

of the Indiana Academyfof. ScieIille, J.Sil't"pp*' 1171-475.",,:' . ' 
~.-- Notes on Certain Plants of Southwestern Indiana. Proceedings 

of the Indiana AoadeDity of Science, 1892; pp. 41-"4~t" ',.:I',' 

YOUNG, A. HARVEY. Maiiuitl,bfo tlM' Butitny'6fJefferson County. 2d 
Ann. Rept. Gaol. Survey, 253-292. (1871 

Listof609sp~esf.\;!,,\ H .. /' " ,Ii:' 

--- Notes on Certain Species of the Genus Asplenium.:: Bo;t) Bull., 
1: 2-3. (Nov. 1875.~. " .,' ,", " . _ 


Notes on four species ofsQutberIi Indiana. "r , J' " , "\)' 


Notes on Some Interesting Plants Foulld in,ijeffe}soii County. 
Bot. BuJL\/i;IJ6:..isP!'t.D~1815i);) 1',[" , • .'; 

Notes occurrence and stations of several rare pl\li1i~~ ;, Ji i ~ 
-'--- Noj;e.,QR~e[Gr~jq~~r il)!tl., ;B~11:, ,1: tS..20'ICMl\l'clj, J87~·:X 

Notes based upon collections in Jefferson Co.unlY<,t! 'rI: 
--- Fern~ ~eatT~II~/ve~, ,Inq~ Bot.. BllIL, 1 :,.22-~3,f.7.. (April"

1\'la 'f'",..e.')' i d 
, ,", r "',',,. , ',', ,i I, l,u',"1:, , ,; ",,' <1 ,! 

1> y, 0 I u. , , ' .,." , , 

Notes on habitat of twenttgp~cie~ of'ferIis., : " ... '.' 
, Jeffersonia diphylla Pers. Bot. Gaz~tte; "f:'lsS'.:.'i31': (Sept. 

1877.) ,<,~,: " -ii ;ji ;";,,.} 

Notes on variations. ", ";,:,,' 
--- Habenaria peramoena Gr!\y::"..:Bo~,Gaze,t~> ,~;,J:&1-; J:l;l~p~, 
1877.), ::' :,:i'<' 

Notes abund~nAe.n;e~~~,!ta~qver~, i ,; ,;: ,~ 'J . ." :"l" "'i 
Mon'ottopa: liiijftoi'~~ ~t. Gazette, '3 ,:,37':':,,8. (Apm,t878J 

Notes station in J eJtet~bIi; "Co'iiftty:"'lilld" poisonous effect; 0/. Bot. 
Gazette, 3: 54-55 and 79, on latter point. '," ,,:1' '1' "'~ 

"[ '; ,,: ,',I ,ei 
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~LAYTSR.EPORTED AS MEMBERS OF THE STATE FLORA, OMITTED 
FROM THE PRESENT CATALOGUE . 

. i'i'b:@ following plants, reported: as ooourring in the State by the authors 
€If·various looaJ catalogues, have been omittoo from the list. Thls hal 
been done becanse of an inability to secure verifying specimens, and also, 
in almost every case, because of range improbabilitiet>. Some of the 
plants omitted are from the far north, others are ooas.t pla.nta, still others 
are mountain forms. It is not asserted that they do not occur in the 
State, but that in view of the objections to their occurrence previously 
given, they must for the pretleilt be omitted: 

DRYOPTERIS FILIX-MAS (L.) Schott. Male Fern. 
(Aspidium Fuix-Mas Sw.) 

State Catalogue. 

CHEILANTHES LANOSA (Michx.) Watt. Hairy-lip Fern. 
Gibson. 

EQUISETUM SYLVATICUM L. 'Wood Horse·tail. 
Underwood. 

POTAMOGETON CONFEI:WOIDES Reichb. Alga-like Pondw.eed. 
Hamilton (Wilson). 

ZlZANIOPSIS MILIACEA (Michx.) Doell and Aschers Zizaniopsis. 
Steuben (Bradner). 

OINNA LATIFOLIA (T~ev.) Griseb. Slender Wood Reed.grass. 
(C. pendula Trin.) 


Steuben (Bradner). 


CAREX PBASINA WabI. Drooping Sedge. 
Steuben (Bradner). 

CAREX 	EXILIe Dewey. Coast Sedge. 
Steuben (Bradner). . . 

PERAMIUM REPENS (L.) Salisb. Lesser Rattlesnake Plantain. 
(Goodyera repens R. Br.) 

Steuben (Bradner)., ; .i 

POPULUS BALSAMIFERA L. Tacamahac. Balsam Poplar. 
Steuben (Bradner). 

RUMEx OCCIDENTAL{S S. Wat~. Wester_n Dock. 
Jefferson (J. M. Coulter); Clark (Baird and Taylor). 

RUMEX SANGUINEUS L. Bloody or Red-veined Dock. 
Clark (Baird and Taylor); Jefferson. 

I 
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ATRIPLEX PATULA L. Spreading Oraehe. ,': /, 
Steuben (Bradner). 

AMARANTHua .cRI8PUsi(Leap. and Thev.) Brann. 
Putnam (MacDQugal). 

AMARANTHUB PUMILUB Rat. Coast Amaranth. 
Union (MacDougal) • 

. ANEMONE PARVIFLORA Michx. Northern Anemone. 
Steuben (Bradner). 

RIBES LAcuSTRE(Pm:) :PoiI"'. Swamp Gooseberry. 
St. Joseph (RQthen}. 

GEUM HADIATUM Michx. Yellow Mountain Avens. 
Hamilton and Ma.rion (Wils0!l). 

ROBA NITIDA Willd. Northeastern Rose. 
Wayne (Phinney). 

MALUS MALUI:! (L.) Britton. Appie. 
(Pyrm Malus L.) 

Hamilf;onand M:arion(Wllson). 

AMELANCIiIIER ALNIFOLIA Nutt Northwestern June or Service· berry. 
Jefferson. 

GERANIUM RoBERTIANUM L. Red Robin. Herb Robert: 
Dearborn (Collins). 

OXALIB ACETOSELLA L. 'Vhite or True W ood·sorrel. Alleluia. 
Dearborn (Collins); Laporte. 

SIVA HERMAPHRODITA (L.) Rusby. Virginia Mallow. 
(S. Nazxro Cav.) 

Steuben (Bradner). 

Ep!LOBIUM PALUBTRE L. Marsh or Swamp Willow-herb. 
Steuben (Bradner). 

AZALEA NUDIFLORA L. Wild Honeysuckle. Pinkster-fiower. Purple 
or Pink AZ9.1t'a. 

Monroe. 

KALMIA ANGUSTIFOLIA L. Sheep· laurel. Lambkill. Wicky. 
Monroe. 

KALMiA LATIFOLIA L. American or Mountain Laurel. Calico·bush. 
Monroe. 

OXYDENDRUM ARBOREUM (L.) D. C. Sour-wood. Sorrel-tree. 

Monroe. 
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ANDROBACE OCCIDENTALIB PUlWb.cillA~drollae~'?' :'J "i.'l ;U,,'l;, 1, 
Knox (Spillman). '\' ,,1 rr)l . "')ei;';;": 

UTRICULARU. BUBULATA:Ln,JTiny.;or Zigzaglllltdde~Qrb.JIi ...:: :u,;J 
Steuben (Bradner). ·dk~~ ;, 1.'1 

GALIUM LATIFOLIUM MicltlJ,:.1fnP1U1'pl&:,Bedstrtntl ~'u;,' .;'; -,',niT/. u,";" 
Steuben (Bradner). :; 

'VmURNUM NUDUM L..,.':!ihal'ger;Whhit:rod.F . " «;' , !.I 

Steuben (Bradner). ;:";";{ '" "ct.:'; 

NABALUS BERPENTA~V~~l1IIh)). j ,R~. J..ioli'8tfO()t~i .Gall.of.tha-E.antlll 
(Prenanthes serpentaria P!;l",b;)~ r , ,I, . 

Steuben (Br~~,:pff}:j1. ~f'I' ,x 'il:. Ill!;; ,([j,a .) 

OOLEOSANTHUB GR~NDIFLOBUS (llook) !KllI\ltze.~ . Lafge·fiowered Thor

ough wort. .).,. i I /:.If Ii! i j ," 

Hamilton.(Wilson). , 
T\. '_ 

,,:;,r'l, 'if 

ASrER TENUIFOLIUd L. Perennial~~lr9?a~~ A,~t~r-, . ", , f.If 

Steuben (Bradner).. I ,.\ \,\F,,'! H ',) 

GNAPHALIUM DECUBBENS Ives. Q~ammjii~verWffi:ilg.:Wingoo <llidweed. 

'/ ~J1~~n:(B~~~~h<, '.,. ;/:. ",j,1 lIT' , 

TANACETUM VULGARE CRIBPUM D. O. i.. 

State O:ll:t~1~~~· .11 ;: i,,;~.i .i 

.. 

'.I, ),fi _0-. j·.1. l~"!;' 

. ~, .' 

, , ;. -j' ", t < .. l~·:.~.r· ";';'fl" :.1 

",
il"!:' 

. ,. !, ',. J ,<' ! I 1(' l~ 

\ /J 
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LIST OF FERNS. FERN ALLIES AND FLOWERING 
, ,PLA.NTS OCCQRR;IN'diN! m1:>ImN:(' "( f ,;)() 

,"';"!d$~\f f~'Jl~~~:,r:: 11., ;;;':.l ::::;: ,If "j~ ~l: ,·)~.W'I'H 

,"J. :n, ,'/ 

\ I 

~,1 ' . -Jf > ;: [ ! J; ','! if !, " , ' -l 

qr:I:UQGT:-.0SIjl;.t.,C.ij¥E:. 'f Md~'fl,t(lJ.u~\le; ,w1\m.iJYtt' i ( 

9f'HIPQ:l-P8S'(,I¥ H' ".1 	 ;},1:;[,"'(;l1i 

0. VULGATUM L.';·i:AadeT's-torlg.ue.';' ;., ··,T,·t) 

Reported from a few southern counties, in 'moilit i.llibad'ows and 
thickets, or sometimes on, dry h~llsides, 


Jefferson, Crawford, 'Gibsoft lind Mb'nroe. 

"j,f.;.,,:! ',dt;)i :fl 
BOTRYCHIUM S.\IY.. " ,6), f: '!'J:t. i. 

B. TERNATUM C'1:.lmrb.) Sw. Ternate Grape-fern. 
Found throughout tlle ~tll.ie 'in:nloiet meadows, woods, and on 

hillsides. . '" .,' . .' ~ . .......... , 
Fayette Cg~~~r);:~,g?,.c~t!l~c~i~*); .ff~~iI~o~ (wil;ro~); 'S~~~~~ 

1Ili;:' (~?4pe.~);.:~i~~qp~ }~r~r~o.p,~nd, Lak;e.:,y :.' 

B. 	VlRGINIANUM (]'".), Sfr, :V~r~ifJ.ia g!ap~.fern. " . , ,'," . 
Frequent throiighout"ille 'Stale'iI(r'i~h 'opeiiwooo,C :~,11 

Koscius,ko (Chipman); Knox (Spillman); Vigo (Blatchley); 
Hamilton (Wilson);jilSi~uo~l~adii~r); Gibson, Jefferson, and 

Lake. 	 i':U.;i,\~:.(j , .. 1 . : ;f:", l';;;.J 

,;" . 

0. 	REGALIS L. Royal Fern. :itl::i<l .:':"'[<:(1 J'LlI .. , 

Rare throug~9ltfr:~~ S.~~.i;nJQrr;,jIJ~RJ"'W~)!.pd .QlIl,l;!lPes! 
Knox (Spillman); ymll;{Wf!.tp.h!ror;)i;iI1~j)JAp.,GWj1I!~};lSteuben 

(Bradner); Noble, Jefferson, and Floyd. . 

http:S.~~.i;nJQrr;,jIJ~RJ"'W~)!.pd
http:V~r~ifJ.ia
http:L.';�i:AadeT's-torlg.ue
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O. 	CINNAMONEA L. Cinnamon Fern. 
Found throughout the State in wet places. 
Vigo (Blatchley); Steuben (Bradner); Jefferson and Montgomery. 

O. 	CLAYTONIA L. Clayton's Fern. 
Reported from eeveral counties, in swamps and on shaded banks. 
Vigo (Blatchley); Gibson. 

POLYPODIACElE. Fern Family. 

ONOCLEA. L. 

O. 	SENSIBILIS L. Sensitive Fern. 
Frequent in dentge, moist woods. , 
Monrot(iifM Vigo ~(matchley);' Hamilton and Marioh. 

O. STRU'l'HIOPTERIf'j (L.) Hoffm. Ostrich Fern. 
Occurs in moist thickets, especially along st1'l'lall}s. ; ; 

j" Montg<¥lleTY" ' 

WOOD8IA .It. Br. 

W. OBTUSA (Spreng) Torr. Blunt-lobed Wordsia. 
Jefferson and Gibson. 

r j 

DICKSONI A L'Her. 

D. 	PUNCTU,013V,TfA- (l\{icbx.) Gray. Hay.scent~d Ferty 
, , ,{,', , (D. pU03iU8CUla WiIla.)·, 

Found throughout the State in various'sithatioii's, most abundant 
on open hillside~. " ' " ' 


Steuben (B!lIdne~); Clark, Floyd, and Gibson. I 

~ i ' , , "." 	 ') 

CYSTOPTERIS Be.l'nh.. 
", I 

C. BULBrFERA (L.) Bernh. Bulbet Cystopteris. 
Found o~.wet rocks and in, ravines, especially 0,\ limestoneJ 

M~nroe, dci.wford and Vigo '(Blatchley); lSiarion (Wilson); 
Jefferson, and Tippecan~e. 

C. FRA.GILIS (L.) Bernh. Brittle Fern. 
In moistgrassywoddsllnd on rocks.' ,Scarce. 


'Vigo (Bfittchley); Hamilton (Wilsonf, :: 

',". i, , 
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, :1 
DRYOPTERIS Adans. 

D. 	ACR08TICHOlDE8 (Michx.) Kuntze. Christmas Fern. 
(Aspidium acrostiehoides Sw.) 

Common throughout the State, in woods and on sides of ravines, 
in rich soil. , . 

Knox (Spillman); Vigo (Blatchley); Steuben (Bradner); :Ham~ 
ilton and Marion (Wilson). 

D. NOVEBORACENSIS (L.) Gray. New York Fern. 
(Aspidium Noveboracen8f3 Sw.) 

Found in moist woods and thickets. 

D. 	THELYPTERIS (L.) Gray. Marsh Shield-fern. 
(Aspidium Thelypteris Sw.) 

Abundant throughout the State in low wet meadows and prairies, 
rarely in dry soil. 

Shriner Lake (Deam); Vigo (Blatchley); Hamilton (Wilson). 

D. GOLDIEANA (Hook) Gray. Goldie's Fern. 
eAspidium Goldieanum Hook.) . 

Found in deep gorges leading into the principal streams. 

D. MARGINALIS (L.) Gray., Evergreen Wood-fern. 
(Aspidium marginale Sw.) 

Found on the sides of ravines, in rocky woods and on banks. 
Putnam and Vigo (Blatchley). 

D. BPINULOSA INTERMEDIA (Muhl.) Under~. 
, (Aspidium 8pinulosum intermedium D. C. Eaton.) 

Common in moist, dense woods. 
Monroe and Vigo (Blatchley); Hamilton (Wilson); Putnam 

(Hubbard). 

PHEGOPTERIS Fee. 

P. PHEGOPTERI8 (L.) Underw. Long Beech-fern. 
In moist woods and on hillsides. 
Putnapl (Underwood). 

P. 	HEXAGONOPTERA (Michx.) Fee. Broad Beech-fern. 
Oommon QR wooded hillsides in moist rich soil. 
Monroe and Vigo (Blatchley) ; Hamilton and Marion (Wilsou). 
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P. DRYOPIERI8 (L.) Fee. Oak-f~rn. 
In moist woods, thiek'ets; an'di S-Wafups.: . 
Allen (Sanfof~). 

~: ; '; .'J: " ,>' !: /! 

,., ·1 

,,)fQPP,Wl\~I?lA 1:, }J:... Sn;tit~. 
.111 

~·,;XI~~~~f~t.ft·/j,if";~;I~Ill~t~.• ,:'p~ginia9~ain/e,1ft:-:
Occurs III swamps III the northern counti~., " 

, : l : ~ 

Lake and Laporte . 

. t' :C.A,..Ml',TQs,Q~~SLin~. 

C. RHIZOPHYLLU8 (L.) Link. W~iki~g F~rn. ' ; 
Ab.undant in soutfferncou~ti~0A:dry r9c~f' P'J;ef~~fjJtg}!!p~lfi!tpn~1 
Knox (Spillman)LJ:\3ffer~6n; ·O)ar~.;,Cr!twforci. . 

, . r; '. . ~ , " ".. '.. ; •. , ' , " , 

/ , 

ASPLENIUM L. 

A"pi~;i:6:FIDU~t~~it.; , Pinnadlid Spleenwort. 
Occurs on rocks. 
Gibson. 

A. EBENOi~~8 it R:: Sc~U ·~cott' 8S'pj~e~ w~-rt. ".J 

Occurs on limes~()lle; roofs.. ""'" ; 

Jefferson (J. M: ,q?~lte~)\i,.o~!l:'Yfprtl,9?I~tchleY). 


A.piAi~L'TEt~J~' lCt:.) oakes. "Eb;9yapie;nw~r~.•! ';" . 

(A. ebeneitrn Ait.) 

On sides of ravines and d,amp wooded slop~ ;Pf'Fterrillg;limeatoli)., 
soils. ,t ,:~i ~ ~(l . '".-Lf•• :'; 

Vigo (Blatchley); Steuben)):kada,er) ... ',1, 

!JHff]f.!<-I ;df(};..;!f'll) :;,"~+i: ,:11:, 'l 	 1/ 
A. 	TBICHOMANE8 L. Maiden-hair Spleenwort. . \ '}1 

Occurs on rocks, preferring limestone. 
Gibson.c,:.: r i [? },! ":: 

A. 	ANGUSTIFOLIUM Mioh1r:,;'Nih0w"l~aved8plt3l:!riwJrt; !' ,,'1nl!1 .' f 
Common in central and southi~n;partof"Staie bi'f shleifof\-avines. 
Vigo (Blatchley); Hamilton (Wilson);'Tlppecafuoe. ' 'j 

A. RUTA-MURARIA;'EH';W;MFRt1~;Spleedwort\; ,,' l 'I :ni' 7:,:r Cf 

Occurs RbundaDtlrrin;1li)\lthehq~li.rt;,:elf 'thl:i State. ':.) 

" l1",-J;(l1fe)'IlOliv~\-k;; Rlldiilf.lota.;" 7 . : I ~ ~)":' V 
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A. ACR08TIOHOID~8, ~'l' ",S~l~er~ Sp,I,e~nw?J;t,..;" i ',( 
, ~,,' (A: 'tli,e'ly~terQtdi!15 Mrcn:t,) ,,' J 

Hamilton (Wilson); V,ifbo D3la~hley); Steuben (Bradner). 
", I ,,, '," 

A. FILIX-FOEMINA (L.) Bernh. Lady:f!:!~~.> ; I' ,: 

" j-";'~lfP!,ip, woodildbic~t!l, lI<l\qby;;W,aJ1s,l;I.n4 ,fEl~ces.~, 

A. PEDATUM L. Maiden-hair Fern. 
Occurs throughout the Stattl;iI!~oi,s~ .hWl!id~ thip~e~s,!l;~!'I" r()od~. 
Decatu.r,.'Jl~ ,§.~1'119, (,B~H~l;d) ;(. Y,igQ (~la,tchley) ;' 'Ha~,Itori 'and 

Marion (WilsOn); Steuben (~~ffl~er)~. ,1 :',.. ,,;il .' ',! 

.~i 
P. 	AQUILINA L. Brake. ,")" .,t) '1< ;: " p, ( 

Throughout the State in open places along fence· rows and edge or 
thickets.. 	 ". J"::' ,';~ ,;,' ,.1 ,; .r. 

'!-i>EtfJA:':A'iink. "".Ii 
.' ;'H '1;'! ' :( ~], ,. t: \'/ :' ,,7,". 1.; ; ,,;, j , . ' 

P. ATROPURPUREA (L.) Link. Purple-stemmed Cliff-brake. 
Occurs on rocks>;plref.errin~ limestoo.e.;" '. ' j , ,I 

.,.: i, 
CHEILANTHES Sw, 

C. LANOSA (Mich,) WaU., B;airJ Lip-feT;t). , 
,',. i; r';>' f· t J '1 .' ,'...",") " 

hH ,(.,:1 ,:~! ,;/[ "j,;,: '; :~f:f~~~!tino8~, :t;T~~t)'" 
Occurs on rocks. 
Gibson. 

" ,. t 1 
"ll..i 

P. 	VGLGARE L. Common P'O\lIN~~,: (, 'F' 

Occurs on rocks or on iockY'l:iank!.: ,( 
Steuben (Bradner) ;HOlil!~~~:~ml~ParJs;~.h:Ii, ,:,('."J' c1 

. ,i (". ,'; ;.t L':1 ,~; "'l. t') 

P. POLYPODIOIDES (LJAd~·i)f.I:iWllepg~, ;,~l1:l,YI ~f:'~'yW,dNr:"P;J'i 
Occurs in southern part of the State on trees or rarely on rocks. 
Clark, Floyd, Perry, Gibson, J?O~yl'J"'l)d,.;J~:ffeI:~nlcn" ,In ... : .1 

, 'L! i; r ~ ,!;.':j;~ w,,'!,;,,·,(J 

.SALVINIACE1~! I Siii'O'ihia 'Ffifrnlf! : 
AZOI;LA Lai:h\l !J'".~~') oj lCJ;I~!'J:'\l" .iJ 

'~;";I(I'N .>;,;i, ~Ti -n 1 
A. CAROLINIANA Willd. Carolina Azolla." .,

Floating on still water. ',',H, 'c: ",.J{ )1(,,; ,d;,l 

http:lI<l\qby;;W,aJ1s,l;I.n4
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EQUISETACEJE. Horsetail Family. 

EQUISETUM. 

E. 	ARVENSE L. Field HOl'lletail. 
OIlCurs commonly, throughout the StaUl on moist, sandy or 

gravelly banks. 
Vigo (Blatchley); Hamilton and Marion (Wilson); Steuben 

(Bradner); Gibson. 

E. FLUVIkTlLE. L. Swamp Horsetail. 
. 	 Oecurs on the margins of ponds or ·in shallow water. 


Vigo (Blatchley); Lake (Hill). 


E. ROBUSTUM A. Br. Stout Scouring-rush. 

OCCUl'll in counties along the Ohio river. 


E. 	HYEMALE L. Common Scouring-rush. 

Occurs in wet soil, along rail ways, rivers, and old canals. 

Vigo (Blatchley); Hamilton (Wilson); Steuben (Bradner). 


E. LAEVIGATUM A. Br. Smooth Scouring-rush. 

Along streams and rivers, especially in clay soils. 

Lake (Hill). 


E. 	VARIEGATUM Schleich. Varil'gated Equisetum. 
This species has been reported from Lake County by Rev. E.J. Hill. 

LYCOPODIACElE. Club-moss Family. 

LYCOPODIUM L. 

L. LUCIDULUM Michx. Shining Club-mOBS. 
Oceurs in cold, damp woods: 
Putnam (Underwood): Steuben (Bradner). 

L. INUNDATUM L. Bog Club·mol!S. 
Ocenl'll in sandy bogs in northern counties. 
Steuben (Bradner); Lake (Hill). 

L. 	OBSCURUM L. Ground Pine. 
Itfmoist woods. 
Lake and Montgomery. 
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L. COMPLANATUM L. Trailing Christmas-green .. 
In woods and thickets. 

:, Lake, Laporte, Putnam, and Monroe. 

SELAGINELLACElE. 
I: 

SELAGINELLA Beauv. 

S. 	 RUPESTRIS (L.) Spring. Rock Selaginella. 
Occurs on dry rocks. 
Lake (Hill); Gibson, and Montgomery. 

S. 	 APUS (L.) Spring. Creeping Selaginella. 
In moist shaded places, often among the grass. 
GibBon, Jefferson, and Tippecanoe. 

~ .' 

SPERMATOPHYTA. ' 

SEED'BEARING PLANTS. 

Class 1. 

GYMNOSPERMlE. 

PINACElE. Pine Family. 

PINUS L. 

P. STROBUS L. White Pine. 
Reported from a few counties in the southern; and a few in the 

northern, part of the State, al80 found in various hill regions through 
the central counties. The tree in this State does not reach its full 
development, and is much less valuable than farther north. Its 
scant distribution gives it no local value, although it is the most 
common and valuable building material of the northern States, and 
is used for an almost infinite variety of other purposes. 

,Po DIVARICATA (Ait) Sudw. Gray or Northern Scrub Pine. 
(P. Banksiana Lamb.) 

In the central and northern part of the State, occurring in scant 
numoors. A small tree from thirty to sixty feet high and rarely 
exceeding two and one~half feet in diameter. Too local to be of 
economic value. 

Lake (Hill); Putnam (MacDougal). 
41-GeQI. 
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P. 	ECHINATA Mill. Y~ll{}w:J?jpe, . 8p)"1iJ,~.pme..J >I:) 1; hl'J! 1.1 
. (P. mitis Michx..).,;;.;; 1 J ,;! 

Found in the southern ~!ilQJ)ti(j~••; Thia t:nil,doos ;Il()l; .r:eacll its full 
development in this State, in many regions being but little more than 

a .shrub .. In its fU~i .~f3~).of,rp~~t,~tlr.~*~S a height of 100 feet, 
wIth a dIameter of from 3 to 4~ feet. tt is largely manufactured 
into lumber, and is t4~.p.1\>st vah~!l~leqf .the yellow pines. 

': 
" LARIX Adam. 

L. LARICINA (Du Roi) Koch. Blac~ Larch; 'T{rinitrack: 
(L. 4'11'\enca~ M!~hx.) ..' ., r... '. 

Found only jp"pp;tl1er~ cpunties, where i~ if$.£llidyAh~.dant in 
wet soils, being the char~cter !~r~El of:the..liIQ~~l~<:\. "t~marack 
swamps." The species is rapidly disappearing as the result of drain
age. A tree from eighty to one hundred feet high with a diameter 
of from two to three feet. Wood heavy, hard, very strong and 
durable in contact with the soil. U:ed for posts, telegraph poles 
and railway ties: I ·1' 1·, 

. :p~\llGA:,C!\Iit· .:. 

T. OANADENSIS (L.) Oarr. Hemlock. >I' 

This species occurs in Put,.nam ,Qounty in a single location of con
siderable extent. I quote frontii1etter of Mr. W. H. Ragan, who 
sent at the same time)J.hundIlQt-.epecj~enB: "In the northeast por
tion of this (Putn~m) county, Jackson Township, on the sandstone 
bluffs of Walnut <:::Jileek/iIl' aria aiongit~· deep and tortuous canyon, 
the hemloc~ spruce has ex~~ed ~Jli~8 native beauty from a time long 
anterior to the present historic perio.~:'l:~h~~~ffral fo~~~~.~~;.WlJ.t-

d, ,?~.t.)fr:etn;~hrou .~~c~~9n: TOWR~h?p IS}~~~~~e~!terl~",~D~llts can
. y<,>~..IS :~eep .. ~~I,~ ?PJ?1~at:!ltI~e,Iy: ,le,!j:'l1~ .Aountry) ~n1. tor~uous. 

: U';' 'tl:i~U ,. ~~ ,f~hl(t (ib~1'fJrhi~ti~n.lsa snelif Iimestohe; : t1ilit' re~ ts upon 
! 1}1 '8; lig'fiftI1ofloi~H~a9~gf' s.tPh~;; tIt. ~6 :'1iJwhi~t!l t1ie"stj:J~in'·;h:a.;~lworn
~' L i~\Wi1~~~'ltltpl~;i~ fifP,;'dfsii'tY'fel:'t:of:~iJgr~lrriu~ii'pbrp~~alcular 

;:l! lWbffs"fft8i:6W'0'~:~i~i4~~d~lht,6rJek ~4d 'th'eri; on the~Jther. 'b'~ these 
tilii~ a:illY~tU\{A1~gl:biilik"bW~ §m'Jn": rtio~n~f dWa'd)a~~~C level 
lands an<f'1n~PMi};gHII~ willi l dl1~ ~~rW~orilIri6~ f~~~st! Jr-;ei~ ;;; hem
10ckgM6lv~~i~dugel,:.tl1:i ,a~t\r}for itB;ti1nherland WI! 'barkjand. tb 
make way for the plpwian.d 4l-thel'AiwpleJlients of the farmer, was dis

SJHl')"~Y<tmi1nb,."t4e!pjij~r 'eettlleI'fl1w.hrl:loaa1ltdr iJn'jthis., ,~imi in the, 
'fh'iJl~alirl~l yfi~tl! o{)t;helt}d!l'd!~e.CM1e~of:this <JeIfttiiy...:;, 'Fbis ~oJaood,grove
'i;, :,d oofJupmd its'Jimit,ed.)ltrealin!U)Je>:tni~.of,.the igiantfore.ehdf..demiduous 

L 
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timber that originally pr;ev.aileq ,tAroQghout the central portion of 
our State. Its latitude is about at)" 45', and it~ lon~itude 86° 50'J 
w.hile it if!,elevated about 1,000 (eet abo>i"etb'e 'sea;" rll'erl~h'tit is 

if 'tib6utsev~id)t! elghf 'miles' In lellgth,follo-mng ;th~' nieanderings of 
the creek, and accordi~g. t9 f1}!' obse:viitibns,whi6h, rare 9Ppnrmed 
by the testimony of otliera,isw'lioifYconfined to the eaator l~ft bank 
of the stream. An additional feature Qf: inter~Bt is t~l;Ltll.l;IlQng the,B~ 

.'J ,lIe.n\iex();tic,gJ'Pves.,may, ,beJoulld, aD(jthe~ oonifer.,.e)sewhere unknown 
in the flora of this immediate sectio:p, , the Ac'roerican Yew, Taxuil 
baccata, where it trails over the rocks and luxuriates in the d~ep cool 
E!~de. o£~i~ mQre; mll-j!')sti.c fosterrelat:ivt!." 

TAXODIUM L. C. Ri~h, 

Ti· DISTImum:' :(L:):L.r 0. Rich: Bald Cypress: 
,'i, Foundnmly in;i,the l!oathwestern:counties, where the so·called 
. cypress swamps: covei!' an,area~fnearly 20,000 acres,'A large tree 
of'1i~gh economitt value, ,from 80 to 100 feet nigh; with a. trunk, from 

'su"tO thirteen' feeHmdiamete:r ,growing. in deep,.su bme'rged swamps 
',: snd,riverbottmnsl, o(te~' formingdenae' forests. Wodd, light, soft, 

i,,; $traight!'grained~ easily worked andedremelyduI1ablein :cQIltact 
, lwith the eoit, bu1::notstrong." Manufactured into lumber; and used 

';fol"eonstrnction.!,:coopeillge, r.airway ties, posts, .fencing, etc. The 
recklessly extravagant use of this valuable tree. is" rapidly reducing 
its available area. ,;E~p,~ci~lly valJ1ed f9r" t~e,durable shingles made 
from it. A cypre!!sroof is good for 20' or more years. (Schneck) 

t i . 

\ 	 \ 

l\d).(J,9tQ.FlN(l)AJ;~ L; .j\.rb~r-Vitm.Whi~(l,Ced~r,;,;"" .. 
',,,. II i1 .l~'1~undi on}y, in[~h~ nJ;lrth,ern counties, llI;ld ;not ~~qr~i,ng tb.,ere in 

any ~r~ed Il>puwi!Wce. A tNe 40 t(~.6Q feet higl} , with; a qiameter 
at times from three to five feet, growing in cold, wet swamps and 
along rocky creek banks. The "wod is light, soft and brittle, but 
being durable in con~k~itJlt1~E1' $Qil, lit is largely used for posts, 
railway ties, fencing, and to a less extent for shingles. Largely cul
tivated as a hedge plant .. j 

>'.!/(,.{r; i"/ " ;'~' { ,~ 

, CgA1L~CYPARIS Spacli. 
. , 	 /,. ,.,':~! \;1-~:-/'~' 

C. 	 THYOIDE8 j'L.) B. S. P. 80uthernWhite Oedar. Oypress.
.,' . to. sphreroidea Spach.) 

A few specimens of thiil.conifer are to be·folmd iIi AlknCounty; 
·upon the'8.lluhoriq-: 6f Dr. c., R. pryer. Its OCCUllIl1ImCe an Our area 
must be considered as exceptional.. 

http:deep,.su
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JUNIPERUS L. 

J. 	COMMUNIS L. Juniper. 
Found in dry, sandy soils in a few counties, usually growing on 

hillsides. 	 Nowhere abundant. 

Vigo (Blatchley): Steuben (Bradner). 


J. 	NANA Willd. Low Juniper. 
Found very sparingly in the central and northern counties in dry, 

sandysoil in upland situations. . 
Flowers in May. 
Hamilton (Wilson); Kosciusko, Lake, Porter, Steuben, and 

Lagrange. 

J. VIRGINIANA L. Red Cedar. 
Found throughout the State, being especially abundant in th~ 

hill regions of the southern counties, lessening in number and de
creasing in size in the central counties, and increasing again in both 
numbers and size in the northern countieli1. A tree from 75 to 100 
feet high and with a trunk diameter of from two to four feet, a size 
not reached in the State to my knowledge. It thrives best on dry, 
gr~veUy ridges and limestone hills. The odorous wood is light and 
soft and easily worked, and is durable in contact with the soil. Used 
for posts, sills, railway ties, cabinet making, and almost exclusively 
for lead pencils. 

TAXAOE£. Yew Family. 

TAXUS L. 

T. :lIHNOR (Michx.) Britton. American Yew. Ground Hemlock. 
(T. Canadensis Willd,) 

Found only in Putnam County, associated with Tsuga Canadetu!ia. 
The occurrence of both of these species in our area is exceedingly 
difficult of explanation, their range being far to the north. 

01ass 2. 

ANGIOSPERM£. 

Sub-class 1. 

MONOCOTYLEDONES. 

TYPHACE£. Cat-tail Family. 

TYPHA L. 

T. LATIFOLIA L. Broad leaved Cat-tait 
In all parts of the State ill-lliarshes; very abundant, frequently 

exclusively occupying liirge areas. 
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Flowers in June and July; fruits in August and September. 
Tippecano~, (Cunpingliam);· ;Laporte (Barp,es) ;f~Vigo (Blatchley); 

Putnam (MacDougal); Fayette (Hessler); Round Lake (Deam); 
Decatur and Shelby (Ballard); Hamilton and Marion (Wilson); 
Steuben (Bradner). . 

T. 	ANGUI3TIFOLIA. L. Narrow-leaved Cat·tail. 
Reported 'from a few of the northern counties and verified by 

herbarium specimens. 	 Of very occasional occurrence. 
Flowers in June and July; fruits in August and September. 
Steuben (Bradner). 

SPARGANIACElE. Bur-reed Family. 

SPARGANIUM L. 

S. 	 EURYOARPUM EngeIm: 
In toany oounties of the State in swamps and along the borders of 

ponds and streams. A$a rule of no great abundance in its sta#ons. 
Flowers in May, continuing through August. 
Vermillion (Wright); Vigo (Blatchley); Hamilton and· Marion 

(Wilson); Steuben (Bradner). 

S. 	 ANDROOLADUM (Engelrn;) MOI'ong. Branching Bur-reed . 
.(8 8impl,ex androoladum Engelm.) 

Reported only from the southwestern counties and growing rather 
plentifully 	10Cftlly,. in the shallow waters of ponds and swamps. 

Flowers from June through August. 
Gibson. 

:So 8IMP\LEX Hud!!. 
In the central and northern parts of the State, in ponds and on 

the borders of streams. Exceptionally found. 
Flowers in July and August. 
Hamilton (Wilson); Fayette (Heesler) . 

.s. MINIMUM Fries. SmaIl Bur-reed. 
Reported ollly from the northern part of the State, where it is 

fiJund sparingly in ponds and sluggish streams. 
Flowers in June and July. 
Lake (Hill). 
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:,:"ltlf;~-,-:,t~{j1J~, ¥,1 ':-'1 

:".,;;)I! ',::'iNkrAJ!iACElE, "jPondw~di'J!lam'ily:;'.' 

.,.1 ji : ;"[;: ... ,l~ ') '~;ji_!<l.'j ; ': !r.,(I')':/; 


. \, 

P. NATAN8 L. Common ;f19f!,tiqgP9'!lq.'Y,~~,q;;: T 1",', ", I ,. 

i;! ,,':;J;~,~o~~houb~~e ,~ta,ie)p '~on~~; the, spaJl~~, :~iier~'9f: lfrkes'aha 
in Bluggi8h,.~~~el!>~.~;, i,e:_,,,,'., 'f ,/.p -(ll)l';, ',~ . 

~1~~Yit!ti~~~~~t~i!1;1~r~d~~~): ',ff: ':,1, 
P. AMPLIFOLIUS Tuckerm. Large-leaved Pond weed. 

Reported o;nly.frqm norfpern ••cp.unti~§, fJ's, gt'owi~g in the inland 
lakes in qui'ed>B.YL. " , ,"i·;! ,'1.:; ) i.' i, l.' !Jl:, 'i ': 

Flowers from July until in September. 

Lake (Hill); Hamilton:{W.t,IJ911l).i, 


P. PULCHER Tuckerm. Spotted Pondweed. ;:," ; -til 

" ,,;/ :Nbrthet.tfcbuD~ff, in;:ponds:alrur-'pljOlSl about'lake$.' Detected Wl 

•. , ';a,irnem~rlofitbeSrate flora' by 'E; ·,T.,Hiil. 
. Flowers in J ~ly;' ',' " fI i i .; 


i;L~e~liiin),;ll ;',';j! :, 


Lt"IH 

P. 	NUTTALLII Cham. and Soh. 
['l'.: "!{1 '(:P':iPenJnsyltianicueChatb;~r 

In ponds andf'StI'~lin$i\tb\'6t1gh{)nt,the'State, apparently more 
J'abuhdant inltiooBbtitherrr ooUllt:1es;" 'j "r ,'f 

'i'f'!;IIFltHter5;iiiJtuIi~ and July:,,·tl (if , 

Steuben (Bradner) j Gibson/ :.,!J!rwi, 


'. , 
P. 	WNCHIIES Tuckerm. Long-leaved Pondweed. 

Throughout the State in ponds and sluggish at~.s(. <. iPlentifri1. 
; , ; .. ill t,h:e'i!1iatii('ms from',whioh it' is, repo:rted: 

Flowers (rom J\.J·lf ihr,ongbSepttlrnber. . 
Gibson (Schneck); Lake (Hill), 'J! . , ! :: 

,1, ; .... ' r ; .,' 

P. 	HETEROPHYLLU8 Schreb. 
Reported only from the ext~me' n()~th~r:Dlmd.sotltlbll1'nv(jotiritie#, 

j; but' d'bllb'tileIJsOOfmrriIig' in alk(mrts 'of the8tl!,te. :Arvery' !variable 
and puzzling specle@,/' '; ,: ·[r .. , 
. Flowers from July until Septemb.et',i· ',.:;, I·' 

Steuben (Bradner); Lake (Hill). . i 11 i i l 

http:qui'ed>B.YL
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P. 	ZIZU Roth. ;; d 'j .l ~'L!d 'J': .'1 
"j Ii;:': Itll p~~!\8IniiJleluggil!l:i' strea;ruS" m'the nortlre1"li'" ioomrtietl of the 

'State. Of sparing ooourrence in>its statiortsi i ! J.,I' 

Flowers in July and August. " .il.~'T 

Lake (Hill). ; ;;1
I, 

P. 	LUCEN8 L. Shining Pondweed.c ;,;. ',,';::1'1,;; 
Found locally in poIlllSlinHswaJd·pS hi a few eounties of the State• 

. i!UJid.,BIlo.-s i.II'[S~enjher aildQctoberj;;'; '::iifj ]U';I ,I 
Steuben (Bradner); Gibson.'''' ,'j,. 

1 _:~ '.!'j ·r~ ,:'~:r 

P. 	PR..ELONGU8 Wulf.r!iWhi~s~~;PMw~ed.c! [;iH., 'i'! 
Reported only from the northern part of the State by E. J. Hill, 

though probably of wider distribution. .',: ,·.·.;'I'!. ",' '.':~ 'I 
ll!' ~J,t .(mi~ irl \411'll~j$Pd. i.ful,)[ ,:mJ: uSIWhr ",it44J;il.Wf< ij;!i,s~~. peneath 

the,W~j~SSO?)l...;~}.hEJJftpitjl!, ,S!'l~,: ,',. . ,J',.' :-:: I.! ,:.;' 

Lab (Hill). ' ,;:J if ~. , 

P. PERFOLIATUS HICHA'BDSONJI A. Bennett. 

Lj ;)¥i}~e,nor,~~~r.t,i~:;itr~i~:-~~~k~:ia~( li~~[o~~11} ~~ 
WIder distribution than reports iIf,Q-icaw. T; ,; ,:i ; 

Flowers in July and August. "t" n I.:J 
Laporte (Hill). 

;" . ~ 1 .-r
~~8X1 	 [!,~~RL,IU8'1.~?~,IJ,m.,: E~l'jr~~ f?n.d:Veed." l':'f "" 
,I 'Common' tnroiigHou·t tlieState,'ustia11y "iri ~till water; though 
occasionRll~ found in quite swift stI"()RP;lS., .. ,' 1, ",,1' 

Flowers III July and August. .' ,. ,',',; '"r' • 

Laporte (Barnes); Steuben (Bradner); Lake (Ril1) j'tJiiiroll. 

P. FOLIOSUS Raf. 
"', -:.,":" :i(IP. paU6Yl~P'lltrsb,,)! " ·1 

Throughon:t fihJ, s.tQ.te',.: ih ·'shaUdw·jiOnde·.mM/.tlitohes"o;Usually 
abundant in the stations itl',whklbit :oetItir!;.~: I. :'i 

FlowersinJulyandAuglult.,,:·,.:H iT S;j;'" ;!liH '.,1 

Jasper (S. M. Coulter); Hamilton (Wilson); Fayette (Hessler) ; 
Vig.} (Blatchley); J e£I:ersQn. a.ql), Gil}$on.. 

.,t f i i ;,-, iJ' 'j /R"'; ~\ 

P. 	FOLIOSUS NIAGAREN8I8 (Tuckerm.) Morong. .. 
, ,,(P. paueijlOTWl Niagar~is Gray.) .~r~1H~ -:u" .:.. 

A;;tar~ifh~ln"iMh.tlie' pr~healng;,fbun'd':Hi' 'si~i1iirsithations. 
'ReP6rt~d;''frci'm:tl:lern6~f1her.ri)chuiH'~~'' ,i, '" ,! !I ' "'; ,c': 
;!',FI~\i~1f81nlJ'u'IY'tirid'l!:ugu\it."i:'~ . ,)i'UIi! ,d!;. 1,'U" 

-j, '··La))(iHg;. j'~J".' . :;;;"., '''; .' fir/·r." i' f,,',' 'ii 

http:it44J;il.Wf
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P. 	PUdlLLUS L. Small Pondweed. ,x .'1 
.. In .sll,lggishiltrea.ms a.nd shallow waters throughout th. State. 
Not abundant in any of its stations. 

Flowers in July and August. 

Gibson (Schneck). 


P. DIVERSIFOLIUS Raf. 
(P. hybridus Michx.) 

In many parts of the State in ponds and swamps. Quite abund
ant in the stations in which it occurs. 


Flowers :trom June until September. 

Vi~() (Blatchley); Lake and Laporte (Hill). 


P. 	SPIRILLUS Tuckerm. 
, Reported from the southern part of the State, but doubtless to be 

found throughout our area in pond. and sluggish waterways. 
Flowers from June until August. 
Vigo (Blatchley). 

P. 	PEOrINATUS L. Fe:t:lnel-leaved Pondweed. 
Found hi the Wabash River in various parts of its course, more 

plentifully in its lower stretches. 

Flowers in July and August. 


P. INTERRUPTUS Kitaibel. 
Ii In ~h~: northe.rn. part of the State in shallow, still or sluggish 

waters. 
Flowers in July and August. 


: . Lalfe. (fWl). 

1"' " 	 " '_ 

P. 	ROBBINSII Oakes. , 
In the northern part (}f the State in shallow waters of lakes and 

'( 	.iIiJswampe. Added to the flora by Rev. E. J. Hill. 
Flowers in August and September. 
Lake (Hill); Steuben (Bradner). 

ZA.NNICHELLIA. L. 

Z. 	PALU~TRIS L. 
,. Coll~cted from a single locality near Terre Haute. The station 
vias a pond south of a blast furnace. The pond rarely froze 0n ac
count of the warm stream of water flowing into it from the furnace. 
Detected first in 1886 and its contil/uance noted until 1893. At 

http:northe.rn
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that time the fUl'ilace shut down, the pond soon iafter drying up. 
The plant is probably no longer a member of our flora. 

Flowers fl'om July through September. In the station mentioned 
specimens in fruit were collected in April.' !. 

Vigo (Coulter). 

NAIAS L. 

N. FLEXILI8 (Willd.) Boat. and Sohmidt. 
In the lower Wabash and in the pools and swamps adjoibing. 

No.tuncommon, but llOwbere abundant. 
Flowers in June and July. 

N. GRACILLIMA (A. Br.) Morong." .:'i 
(N. Imliea gracillima A~Br.) 

I~ pools and shallow, still waters in the southWE)stern c~untiea. 
The species OCCU1'S sparingly in a few stations and h~ been rarely 
oollected. 

Flowers in July and -August. 
Gibson (Schneck). 

SCHEUCHZERIACE.iE. Arrow-grass Family. 

TRIGLOCHIN L. 

T. PALUSTRI8 L. Marsh Arrow.grass. 
In bogs and swamps in the northern part of the State. It prob

ably does not extend southward in the State t6 any great extent. 
Flowers in July and August. . 
Lake (Hill). :.-: 

T. ~IARITIMA L. Seaside Arrow-grass . 
.' Found in marshes and cold bogs in the northern countieE'. Rec

ognized as a member of the State flora by E. J. Hill. 
Flowers in July and August. . 
Lake (Hill). . 

SCHEUCHZERfA L. 

S. PALUSTRIS L. 
In .the central and northern counties in marshes and bogli'. Es

pecially abundant in cold peat bogs. 
Flowers from June through August. 
Cass and Marshall (Hessler). 

http:SCHEUCHZERIACE.iE
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,'il 'r"ALISMkGElID::' Water Plantain Fami1i. 
~;'i'\' t: OJ q , '1) 'i::» .;' ,·'·.·.l < l' 

:: :_, t-' :.- -;,. ,,!'f 

A. PLANTAGO-AQUATICA L.: iWaLier, Plantain.. " ", 
(A. Plantago L.) " , 

Found throughout the State in shallow waters and in mud, 
usually very plentiful in the fstation!! in which it occurs. 

Flowers from June until September. 
Tippecanoe (Cunningham);, Laporte (Barnes) i ,'Putnam ;(Mae. 

r	DOlig-al);;, Fa.yette (Hessler); Vigo (BlfitclIley); ;Hamilton and 
Marion (Wilson); Steuben (Bmdner)'i Koseiusko.(Oo-uloor). 

, " 

ECHINODORUS Rich. 

E. CORDIFOLIUS (L.) Gr~~eb., Up~ight Bur-~: " 
. ' '''{E!r~ttili'EI1gelm;)' , , 

"!;'RepOrted'bil'Fyfr611hh~ S'Quthern'piui ofth~ StSteand pbbably 
'}:, \ 'not' exte'rlding'fur'northward,lls: the ~pecies is soutll~hnn it~mass 

distribution. It was first reported by W. ~. B1atchlej iii 1889, as 
growing abundantly in mud llatson th~'bordet:~df ia porra, ',( 

Flowers in June and July. "; ''''. " 
Vigo (Blatchley). 

,or,ir::,;'" ,,:!~A?IT~t.RlAJ.Iri::l:<!l' il1'~ 
8. ENGELMANNIANA J. G. Smith. 

(~. varia,bil~/r~~!~!p{~gelm.) . 
Common, especIally hi the central 'part of the State In shallow 

water and along the wet shor~~.9f alll~~i~ ~t!:e,,ms, '::; , " ',Ii,', ,1 

:'b~:;wrw;~a~g;~~~~,.r~;.·H.~\l~~ '~~p~n) ; 
S. LATIFOLU Willd. Broad-leaved Arrow.head. . i '. 

(S. variabilis Engeln;l.) , " ' . '1' 

COijlmon in th~ shallow wate'f~ ;of potids' '~na' -aittilleS,I'~.k1~naing 
'ofteh'faf'oy:')1Ow. 'pd '~nk's!',;;' "i'I;;" ." j, ,', " 

Flowers·~/fIity A[gu.'st. f' ""'.' J,~'.~;":'••' 

Tippecanoe (Cunningham) i :Oav1es~' (6ieJiJh~Y:~ ;Vigp,' ~Blatch. 
ley); Hamilton and Marion (Wilson); Steuben (Bi-Mner)':' 

S. LATIFOLIA PUBESCENS (:Mu-bi:)'J.1Jd.;S~ith. 
. . . (S. variabiUs pubescens Enge}m.), ,c[ :",i' "~.l i 1.1 .~ 

--, "!i'i"siMilarciflfil1iti'6n!:l'tls the ;t)'i"~ai:ng; bu('res(cbD¥mb~ 'ind less 
widely distributed, ,.,:" '[i 'Hi,:H!["'!' ?";";'! 

Flowers in July lind Atigulit:.L 'J ; 'Iii; {, '" "'U7r,.~1 
Hamilton and Marion (Wilson)!' J'nd"';]'!f: j.LU; ,;f' j 

http:shor~~.9f
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S. RIGIDA Pureh. i'" .', l .i. 
~-: ,~,~·i· ~·,:,.~8. ·hefenophyUa,P:m~.)., 

Throughout the State in swamps and shallow water.. VariE's 
greatly in appearance in different ~ituatioDir.'W.hen'gmwing,in run
ning,wateflthepi:ltiohs;hee.ome, rigid.. ' , . ",. ,;;, T 

Flowers from late in May through August. 
" Ro~nd Lake (Deam).; Vigo (Blatchley). "j ,",' ~./ .I 

S. '~~A~I~EA M:i~h~. 'Gr~ss:j~~~eiliGrow-h~ad. 
Throughout the State, gr9~ingin rr:;~dorsqallow water.' Abun

dant in aU stations from which it is reported. .":I'OO'ell.rlyleaves 
are often purplish." (Britton and Brown). 

Flowers from J u lrtb:foukh Septembet:.. 
Tippecanoe (Cunn~Y¥~~Ill); .L~port.eJ~ar.ll~s}j j~pSCi?~~~J9?ul'J 

ter). (, t; , 

,J c.",", VALLtSNERIAOELE: /J.~pe"gn:tss;Family. "" ,1 

,~Iltf2P~IfR~f"'n fj ''''':'H .,'; 
P.P.t¥1P~,~I8;(}1i~93C1),~~j~tR~. Wafex:·w~ed~; ,Ditch·u.wss., ' 

. . (EWdea CanadenlJis Mich.) " ! 

Abundantly found in ponds and shallow waters i~ ~ll parts of the 
State. Extremely variatili~i iIi'oUr are/\.: 

Flowers from May unt~L~~~Y,~r·r.i' r. .' "/ ..• f , .' ,%:i'::',. d.:'" 
,L~llp'~~e ;Jl}arn~$!:;;,,~9b1,~ ~V~u,.Gp;rs1~r)" ,Gi?~~n.;.a;d, Posey 

,J.~:,~~~l~. A~~o,$l~0J~~S~~;'~~~:~~~~l5;V~X~y~t~~:~~: 

,~te\1Qerl (~~~~l!er),; lh()~fhijl;~oa,n~;::r!p~e~~n~e {Co~l,ter).;, _,;" 

,'-,: '",;i;;"' ;jr;! II: 'VA't':LI~iJERt-\.; 'd,d L7f 
,:, i· "j);;.f;::)H1 'll' ;.:"..~-.,' ;-~ t 1,1, 

V. sPffiALIa L. Tape-graSl!. Ee!,,gf~SI!") , "" ';>-11 fit 
Throughout the State in quiet waters of swamps and lakes. 

Quite common in most of its stations_ "The wild celery of Chesa
peake Bay and a favorit-t1 MQdlbf! fha l canvas-back duck" (Britton 

and Brown). it 'f:;Ti ;'t',;; 'iV' 'I 
Flowers in August ftll~ ..~~p!te~QeJ" C\ - - ' - -- , 

.,Jeffersqu.(J~'~·IC9qt~r).; Glark Clll\jt:<l !J,n9 Tayh~;r),i., St.,Joseph 
(Ba~iie~) ;' V'igo'(~J~~ffi1d) (:'S!~llbe~;'~Il~a~~,~r)'.' ';; '~I~i:}; "; 

GRAMINElE. Grass'Fa~irf; I'! 

ANDR()'pqGQN'rli: 

X;:~CoPxiUU~Mrolix::; Bi~ Beatd"grass:: :", , .1" .,,') 

Common, especially northward, gro~ingik'd'ii~ ta:tb'ilr's#ffsoil 
Flowers from July to Sej>t;em'b'~,r: ;..;~,;:.,"qj:. if. ;:1,11:-';',1 

Elkhart (Barnes); Vigo'(BIA'tchleYJ;' 8hlulieii'(Bfliiirler).t
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A. 	FURCATUS Mubl. Forked Beard.graes. .;.: 
A common form on.prairie Iloil, either .moist or dry, where it fur

nishes 8. large amount of hay. 
Flowers in August and September. 
Jefferson (Barnes); Vigo (Blatchley); Steuben (Bradner) •. : 

A. 	VIRGINlCUS L. 
Common especially sQutbward. growing on sandy and gravelly 

. ·.Hbanks, in either dry or damp soils. 

Flowers in September and October. 

Vigo (Blatchley). 


CHRYSOPOGON Trin. 

e. AVENACEUS (Mihhi:.) Benth. Indian Grass. 
eC. nutans Bentho) 

Rather common io sandy, waste places a.nd on hillsides ill dry 
situations. Growing ordinarily rather sparsely. 

Flowersfrom August until in October. . ... 
Tippecanoe (Cunningham) ; Jeiferson (Barnes); Vigo (Blatchlat) ~ 

Marion (MoHatt). 

SORGHUM Peril. 

S. HALAPENSE (L.) Pers. Johnson Grass. 
"This was introduced, and is occasion!llly fuund escaped from 

cultivation; it is considered valuable farth.~r south and on thQ dry 
lands farther west, but its good qualities have not yet been deter. 
mined here. It is very Jate in starting in the spring, but holds on 
well into the autumn, aod for that reason might be valuable as fur
nishing fall feed." (J. Troop, Grasses of Indiana, p. 42.) 

Flowers September and October. 

PASPALUM L. 

P. MUCRONATUM Muhl. 
. (P. .fluitam Kunth.) 

A southern form which is found in wet s:)ils along streams and in 
swamps in the southern counties of the Sta;e. 


Flowers in September. 


P. SErACEUM Michx. Slender Paspalum. 
Common in dry, sandy soil in open place.! tbroughQut t~e State}. 

•. 	 Stem mostly decu;mbent. 

Flowers in August and September. 

Jeifer80n (Barnes); Vigo (Blatchley). 
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P. CILlATIFOLIUM Michx. ,Ciliate-leaved Paspalum. 
Common in waste plaoes in dry, sandy soil in the southern part of 

the State. 

Flowers from June until late in August. 

Vigo (Blatchley). 


P. LA-EVE Michx. Field Paspalum . 
.. Very oommon in wet land, especially in the southern part of 

the State, where it is said to produoe large crops of hay." (J. 
Trogp, Grasses of Indiana, p. 38). 

Flowers in August and September. 

SYNTHERISMA Walt. 

S. SANGUINALIS (L.) Nash. Crab grass. Finger.grass. 
(Panieum sanguinale L ) 

Throughout the State in oultivated or Wllste places. In our area 
it is oonsidered a trouplesome weed, but farther south is reported to 
make valuable hay. 

Flowers in August and October. 
Tippeoanoe (Cunningham); Vigo (Blatchley); Hamilton and 

Marion (Wilson) ;. Steuben (Bradner). . 

S. 	LINEARIB (Krook.) Nash. Small Crabgrass. 
(Panicum glabrum Gaud.) 

Introduced in our area. A small, spreading form, common in 
'lawns late in the season, where it becomes a great nuisance. (Troop, 
Grasses of Indiana, p. 38.) 


Flowers in August and September. 

Jefferson. 


S. 	FILIFORMIS (L ) Nash. Slender Finger.grass. 
( Panioum jilJifQrme L.) 

_;, 	 Commonly found throughout the State on dry, sandy soil. 

Flowering season, August and September. 


PANICU}f L. 

P. CRUS-GALLI L. Barn-yard Grass. 
A coarse, branching grass from one to four feet high, found iIi 

rich, moist, waste places throughout the State. Especially abund
ant about neglected barn-yards. . 

Flowers from August throug~ October., . 
Tippecanoe (Cunningham); Round Lake (Doom); Vigo (Blatch

ley); Hamilton and Marion (Wilson),; Jefferson and Gibson; 
Steuben (Bradner). 
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P. WALTER! Pursh. ,Salt·mtt.rsn CockspurGrass. :!: : 


" ' , Bomewhat oommon in moist seils, espeoi,aUy in :the southern part 

of the State. 


Flowers in July and Aug'ust. 

Daviess (Clements). 


P. ROSTRA.TUM Muhl. Beaked Panioum. 
(P. aiweps Mioh.) , ~r 

Found in moist soils throughout the State. More abundant iq 
the central and northern counties, though found also in the southern. 
Resembles the species next following, but does not make such valu· 
able hay. 

Flowers in July and August. 

Jefferson aud .GibsoiJ~ 


P. 	A(}ROSl1IDIFOR~fE, Lam. 
: ,,' (P.'f11lrosto-ide3 MuhL) 

Abundant in wet grounds and along streams in th~ southern 
counties. "It makes It large amount of foliage, whioh malres good 
hay if cui bef<l!ti:tlow.ering." I(Troop.) 

Flowers in July and August. " 

Btejlben (Bradner.) i ' 


c"';. 	 '1 

P. 	MW.ROCARPON MubJ:'hsinail.'iruite~{~ani6um. 
, 'In the'Bouth6r~' c6unties' i~ ~haded';plaoes, 
Somewbtl:t~burid~~{iD its st~tion:s. " ,,' ,- . 

: 1 j
Flowers in July and August. ','1 ,; , 

, ; ~ :
Daviess (Clements). 

P. PORTERIANUM Nash. 
(P. latifolium Walt.) 

In thickets and open woods in the south~rn (lOunti68.. : Quite com
mon, especially in rieth, moist soils. ' ,) 


Flowers in June and Jilly. 

Vigo (Blatchley). 


:.: } 	 '!P. 	CLANDEBTINUM L. Hispid Panlculn. 
, 'JA oo~rse;broad~~eJived species. gro",ing in' ",et meadow~' on the 

'edge ohhickets: 'Usually found in rich soils.' ' 

Flowers in June and J,uly. . ' ...• 


?a'~f,~H~~~~,rli V~~~~(Bi~io~ley);' Bteub~~ ~I3r~dner).. 


~ " 	 ' 
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P. 	SORIBNERIANU~l Nasb'. Scribner's Panicnm. . " 
;, In the northern part of the State, in dry; sandy soil Not 

abundant. ." " .. ,', 
Flowers in July and August. 


, ,~akej(Hil~); 

. , !( . 	 "; I,] 

P. 	DICHOTOMUlii L. Forked Panicum. 
A very common and variable species, found in dry ground, usu

ally in shaded places. Of no, great value as a forage pJan~. 
','; ," ;rlqwe;r:ainJulyandAugust. ., 

Tippecanoe (Cunningham); Vigo (Blatchley); Steuben (,BraQller). 

P. 	VISOIDU].! Ell. Velvety Panicum. 
In the southern counties of the State, in moist places.- '. (Troop.) 

Not abundant. 

Flowers in July and .Augllilt. 

::: ! " 	 if - ~ f .' :: -- " : ,: 

P. PUBESCENS Lam;: Hfiiry Panicum. ''J 

Common in many parts ofthe State, in dry soils .. Most abundant 
along railway embankments. 


Flowers in June and JUly. 

Vigo (Blatchley). , 


P. 	DEPAUPERATUM Muhl. Starved Panicum. 
Common throughout, the·State;' growing/in dry-woods;; '(Troop;) 
Flowers from June tlri:tn'Septtfmber:' , 

';' 	 i-I~ ;'L ,_': . t 

P. VIRGATUM L. Tall Panic.grass. " , , 
A tall, perennial grass, from three to five feet high, growing in 

clumps alon.g,·,sw(ly .rh:er ,ba,l:lks."':A Very prolific, spe<,ljes .which 
makes good· hay ifQI,lt: ;wllen.young, but which is too harsh and 

T'! 	,'/wooOy,wpe~ .l;jpe.r,'.· ;; (TrOOp )- COQlmon, throughout the ,State. 
Flowers in August and Septe.!pber. 
Vigo (Blatchley); :M'a£ion (Moffll.tt) ;.,Jaaper .... 

P;'lMAltuk EIl."~ea-beac·h ~anicum. ",';'., :,;,. ',;, ; 
I have not seen this species. It is admitted to the flora of the 

~tate upon .the .autb?rity, of; Pr.o{e~so! 'Y. ,Sl. BI~~~JeY'.r~~1~;ll9rt~ 
It as occurrmgm VlgO CO\lIlty.,Tli~fOI:m IS a sea beach form, and 

"its ~cc~:r.~n,~,i~, ON;; b611~A~'in'~~t b~ ;~~gat:ded Il.~ y;ery;,~.~c~ptionaL 
P. 	PROLIFERlTM Lam. Spreading Panicum. .r :"" " 

Found in marshy places, ·espectall)Tlinwet! li!iind:r'6r~ra"eny soils, 
;., 	! r;ih: the:ao61;liern!ridunties,,'Usaallyabundant; 11; • '''; ')<;;['1'1' 

Flowers in July and August. ,,,I,, ;,';; .~;;". 

Vigo (Blatchley); Marion (Moffatt). 

http:Moffll.tt
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P. 	OAPILLARE L. Witch Grass Tumble weed. 'i 
Commonly found throughout the State in sandy soil and as a weed 

in cultivated fields. 
Flowers in August and September. 
Tippecanoe (Cunningham); Jefferson (Barnes); Round Lake 

(Deam); Vigo (Blatchley); Hamilton and Marion (Wilson); 
Steuben (Bradner). 

P. 	AUTUMNALE Bose. Diffuse Panicum. 
Pound in the southwestern counties on sandy hillsides and banks 

and along railways. 	 Common in its stations. 

Flowers in September and October. 

Vigo (Blatchley). 


P. 	MINUS (Muhl.) Nash. 
Common in dry soil in shaded places, in the southwestern counties 

of the State. Especially abundant upon hillsides. 
'Plowers in August and September. 

Vigo (Blatchley). 


IXOPHORUS Schlecht. 

I. VERrIClLLATUS (L.) Nash. Foxtail.grass. 
(Setaria verticillata Beauv.) 

In waste places aboutdwelIings. Reported oJily from Marion County. 
Flowers in July and August. 

I. 	GLAucuS (I•.) Nash. Yellow Foxtail. Pigeon.grass. 
(&#;aria glauca Beauv.) 

Found everywhere 'in cultivated fields and waste places. Very 
frequently a troublesome weed. 

Flowers from July through September. 
Vigo (Blatchley); Hamilton an~ Marion (Wilson); Tippecanq~ 

(Cunningham); Steuben (Bradner). 

1. VIRIDIS (L.) Nash. Green Foxtail.gra~s. 
(Setaria viridis Beauv.) 

A very troublesome weed in gardens and cornfields. Common 
throughout the State. 

F1Qwers ffQID July until in September. 
Tippecanoe (Hussey); Vigo (Blatchley); Hamilton and Marion 

(Wilson); Steuben (Bradner). 
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I. 	ITALICUS (L.) Nuh. Hungarian Gr8.18. Italian Millet. 
(&toiria ltalica Kunth.) 

Escaped from oultivation in the southern part of the State. 
Found in waste places adjoining cultivated areas, or in abandoned 
fields. 

Flowers from June through August. 

Vigo (Blatchley); Jefferson and Gibson; Steuben (Bradner). 


CENCHRUS L. 

C. TRIBULOIDES L. Bur·grass. Hedgehog.grass. 
Found in dry, sandy soils in all parts of the State. The heads 

are covered with sharp. stout spines and are extremely distresBiug to 
stock. A noxious weed in many parts of the State. 

Flowers illl August and September. 
Daviess (Clements); Clark (Barnes); Hamilton and Marion 

(Wilson); Vigo (Blatchley). 

ZIZANIA L. 

Z. AQUATIOA L. Wild Rice. Water Oats. 
In shallow water, near the margins of ponds and lakes, and in 

adjacent low gro.unds. 	 Sometimes covering areas of many acres. 
Especially common in the northern part of the State. 

Flowers from June through September. 
Laporte (Bames); Hamilton (Wilson); Round Lake (Deam); 

Vigo (Blatchley); Marshall and Kosciusko (Coulter); Gibeon; Steu· 
ben (Bradner). 

HOMALOCENCHRUS Mieg. 

H. VIltGJ.NIOUS (Willd.) Britton. White Grass. 
(Leeraia Virginica Willd.) 

Common in the southwestern part of the State in damp woods and 
moist shaded places. 


Flowers in August and September. 

Vigo (Blatchley); Marion; Steuben (Bradner). 


H. 	ORYZOIDES (L.) Poll. Rice Cut·grass. 
(LeerM oryzoide8 Swartz.) 

Common in swamps and along streams, often forming dense, 
tangled masses. 

Flowers in August and September. 
Tippecanoe (Cunningham); Cedar Lake (Deam); Vigo (Blatch. 

ley); Steuben (Bradner). 

42-Geol. 
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H. 	LENTICULARIS (Michx.) Scribn. Catch.fly Grass. 
(LeerBia lenticularis Michx.) 

Margins of ponds and in low, wet grounds in the southwestern 
part of the State. Not infrequent. 


Flowers in July and A: ugust. 

Vigo (Blatchley); Starke (Hill). 


PHALARIS L. 

P. 	ARUNDINACEA L. Reed Canary Grass. 
An evident escape from gardens in a few counties of the State. 

As an escape usually found in moist, rich soils. 

Flowers in July and August. 

Fayette (Hessler); Gibson. 


P. CANARIENSIS L. 	 Canary Grass. 
This species "escltpes" in almost every locality in which it is cul

tivated. It frequently occupies waste places completely. Brought 
into cultivation for the seeds, which are a favorite food of canary 
birds. 

Flowers in July and August. 

Fayette (Hessler); Jefferson and Gibson; Steuben (Bradner). 


ANTHOXANTHUM L. 

A. ODORATUM L. Sweet Vernal· grass. 
Found sparingly throughout the State in meadows and at the 

borders of cultivated fields. Quite frequent in the southern coun
ties. 	 Very fragrant in drying. 

Flowers in June and July. 

Vigo (Blatchley); Marion. 


ARISTIDA L. 

A. 	DICHOTOMA Michx. Poverty Grass. 
Frequent in the southern counties in dry, sandy places and along 

railway embankments. 	 Of no great economic value. 

Flowers in August. 

Vigo (Blatchley). 


A. 	GRACILIS Ell. 
In the southern counties, in dry soil, usually growing in tufts. Or 

little, 	if any, economic value. 

Flowers in August and September. 

Jefferson. 
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A. 	RAMOSISSIMA Enge]m. 
It'ound in dry, sandy soil in the southern part of the State. Not 

frequent. 

Flowers in August and September. 

J efierson and Gibson. 


A. 	PURPURASCENS Poir. 
Found growing in dry soils in many counties of the State, chiefly 

western. 	 Quite common, but of no economic value. 

Flowering season, August and September. 


A. 	OLTGANTHA l\:Iichx. 
Found in the counties bordering the Ohio and lower Wabash 

rivers, growing in dry soil. 

Flowers in August and September. 

Jefferson and Gibson. 


A. 	TUBERCULOSA N utt. Sea-beach Aristida. 
In sandy soil along the lake beach. 
Flowering season, from August to September. 
Lake (Hill). . 

STIPA L. 

S. 	SPAl'tTEA. Trin. Porcupine Grass. 
In sands and sandy prairies in the northwestern part of the State. 

Frequent but not abundant. 

Flowers in June and July. 

Lake (Hill). 


ORYZOPSIS Mich:!:. 

O. 	ASPERIFOLIA Michx. White.grained Mountain Rice. 
F .lund in rich woods. especially in the northern counties of the 

State, where it is at times quite plentiful. 

Flowers in May and June. 


O. 	MELANOCARPA Muhl. Mountain Rice. 
Qllite frequent throughout the State in rocky woods. Especially 

ple~tiful in the southern hill counties. 

Flowers i~ July a.nd August. 

Jefferson. 
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MILIUM L. 

M. EFFUSUM L. Tall Millet Grass. 
Growing ill damp woods in the northern counties of the State. 

"The plants multiply by the roots as well a8 by the seeds, thereby 
rendering it of considerable value for a permanent, wet lltation." 
(Troop.) 


Flowers in July and A1!lgust. 


MUHLENBERGlA Schreb. 

M. 	SOBOLIFERA (Muhl.) Trin. 
A small species with upright stem, commonly found throughout 

the State in rooky soils in woods and thickets. 

Flowers in August and September. 

Jefferson and Gibson. 


M. 	MEXICANA (L.) Trin. 
In swamps and low, moist places, in most parts of the State. 

Quite plentiful. 	 This species is readily eaten by cattle. 

Flowers from late in July until early i. September. 

Shriner Lake (Deam); Vigo (Blatchley). 


M. RACEMOSA (Mich.) B. S. P. 
(M. glomerata Trin.) 

Found in marshes in nearly all of the northern counties, where it 
forms a large portion of the marsh hay. 


Flowers in August and September. 

Lake (Hill): Steuben (Bradner). 


M. SYLVATICA Torr. 
Common everywhere along the banks of streams and in moist 

woods. 

Flowers in August and September. 

Vigo (Blatchley). 


M. TENUIFLORA (Willd.) B. S. P. 
(M. Willdenovii Trin.) 

Common in dry or rocky soils, in shaded places, throughont the 
State. 


Flowers i~ August 'and September. 

Jefferson. 
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M. 	DIFFUSA Schreb. 
Common in dry soils; . in the soutbern counties this species forms 

the main portion of the woods pasture. 

Flowers in August and September. 

Vigo (Blatchley); Marion, Jefferson, and Gibson. 


M. 	CAPILLARIS (Lam.) Trin. Long-awned Hair-grass. 
"Found in sandy soil in Marion County and occasionally in other 

localities." 	 (Troop.) 

Flowers in August and September. 

Marion. 


BRACHYELYTRUM Beauv. 

B. ERECl'UM (Schreb.) Beauy. 
(R. ariatatum Beauy.) 

Common in moist woods in all parts of the State. Under natural 
conditions it does not grow thick enough to produce any considerable 
quantity of feed. 

Flowers in June and July. 

Gibson. 


PHLEUM L. 

P. PRATENSE L. Timothy. 
Common throughout the State, in fields and along roadsides. It 

is largely cultivated and furnishes more hay, in our area, than any 
other species incultiyation. 

Flowers in July and August. 
Vigo (Blatchley); Hamilton and Marion (Wilson); Steuben 

(Bradner). 

ALOPECURUS L. 

A. GENIOULATUS L. Marsh Foxtail. 
(A. genieulatus aristulatus Torr.) 

In marshy places, probably throughout the State. It has some 
value as a wet pasture grass. 

Flowers in June and July. 
Cas8 (Hessler) j Hamilton (Wilson) j Floyd (Clapp); Marshall 

(Hessler); Southern counties; Steuben (Bradner). 

A. PRATENSISL. Meadow Foxtail. 
This species has become thoroughly naturalized and is found in 

most parts of the State, growing in pastures and meadows. It 
matures earlier than timothy, which it somewhat resembles in gen
eral appearance. Valuable as a pasture plant because of it! early 
appearance. 

Flowers in May and June. 
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SPOROBOLUS R Br. 

S. ASPER (Mich.) Kunth. Rough Rush-grass. 
Found in the southwestern part of the State, where it is common 

in dry, sandy fields. The plant is too rough and coarse to have any 
value as a forage plant. 

Flowers in August and September. 

Vigo (Blatchley); Gibson and adjoini.ng counties. 


S. 	VAGINlEFLORUa (Torr.) Wood. Sheathed Rush-gras~. 
Common in the counties along the Ohio river, in dry, sandy soil. 
Flowers in August and September. 
Jefferson (Barnes). 

S. 	CRYPTANDRua (Torr.) Gray. Sand Dropseed. 
Found in many parts of the State, growing in sandy soil in open 

places. 	 A favorite forage plant with cattle and sheep. 

Flowers in August and September. 

Lake (Hill). 


S. 	IIETEROLEPIS Gray. Northern Dropseed. 
It is found in the southwestern counties, growing in dry soil.' "It 

makes fair hay but is not very productive." (Troop.) 

Flowers in August. 

Gibson and adjoining counties (Troop); Lake (Hill). 


CINNA L. 

C. ARUNDINACEA L. Wood Reed-gras~. 
A coarse grass growing in wet woods and marshes. Common 

and abundant throughout the State. The large leaves furnish a 
considerable quantity of very coarse, inferior fodder. 

Flowers in July.and August. 
Tippecanoe (King); Fayette (Hessler); Vigo (Blatchley); Ham

ilton and Marion (Wilson); Jefferson and Gibson. 

AGROSTIS L. 

A. ALBA L. Red· top. Herd's·grass. 
(Includes A. alba vulgaris Thurb.) 

An extremely variable form found in all parts of the State in 
moist, rich soils. It is largely cultivated for hay, and is also used 

http:adjoini.ng
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as a lawn grass, for this purpose being mixed with blue-grass. In 
most of our area the species is abundant, making one ef our best 
meadow and pasture grasses. . 

Flowers in June and July. 
Tippecanoe (Hussey); Vigo (Blatchley); Hamilton and Marion 

(Wilson); Steuben (Bradner). 

A. CAN1NA L. Brown Bent-gras.s. 
"A low species, six to eightEen inches high, with a loose panicle 

and spikelets of a purplish color. It varies greatly in different lo
calities. Found occasionally in various parts of the State." (Troop.) 

Flowers from July until September. 

A. 	PERENNANS (Walt.) Tuckerm. Thin· grass. 
Of frequent occurrence throughout the Slate, growing in damp, 

shady places. 	 Eaten readily by cattle and sheep. 

Flowers from July until t;eptember. 

Fayette (Hessler);· Vigo (Blatchley); Jefferson. 


A. HYEMALIS (Walt.) B. S. P. Hair-grass. 
(A. soobra WiJId.) 

Widely distributed through the State, growing in either dry or 
moist Boil. Plentiful in most of its stations, but of little value. 

Flowers in June and July. 
Vigo (Blatchley). 

A. ALTISSIMA (Walt.) Tuckerm. Tall Bent.grafB. 
(A. elata Trin.) 

"Found in Tippecanoe County in moist woods; quite abundant 
late in autumn, when it adds considerably to late fall feed." (J. 
Troop.) 

Flowers in August and September. 

A. INTERMEDIA Scribn. Upland Bent-grass. 
Reported only from Vigo County, where this species was found 

growing in sparing numbers on dry hillsides. 

Flowering specimens collected in August. 

Vigo (Blatchley). 


CALAMAGROSTIS Adans. 

C. CANADENSIS (Michx.) Beauv. Blue-joint Grass. 
Found in marshes and low, wet meadows and prairies in many 

counties of the State. It is one of the most productive of the marsh 
grasses and is frequently cut for hay. 

Flowers in JUly and August. 
Tippecanoe (Cunningham) ; Vigo (Blatchley); Marion and Lake; 

Steuben (Bradner). 
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C. 	CONFINI8 (Willd.) Nutt; &g Reed.griI.ss. 
Confined w the northern counties of the State, where it is found 

growing in swamps and 	Jow, wet bottom lands. 

Flowers in JUly and August. 


AMMOPHILA Host. 

A. ARENARIA (L.) Link. Sea Sand-reed. Sea Mat-weed. 
(Calamagrostis arenaria Roth.) 


Found along the shores of Lake Michigan. 

Flowers from August to September. 

Lake (Hill). 


CALAMOVILFA Hack. 

C. LONGIFOLIA (Hook.) Hack. Reed-grWlSes. 
(Calamagr08tis longifolia. Hook.) 

On the beaches and sand stretches about the southern shore of 
Lake Michigan; probably confined to Lake and Porter counties. 

Flowers in July and August. 
Lake (Hill). 

HOLCUS L. 

H. LANATUS L. Velvet-grass. 
Escaped from cultivation in many localities, a.nd found in fields 

and waste places, apparently thriving best in moist soils. 

Flowers in June and July. 

Floyd (Clapp). 


DESCHAMPSIA Beauv. 

D. 	CAESPITOSA (L.) Beauv. Tufted Hair.grass. 
In wet places on shores of lakes and streams. 
Flowering season from July until August. 
Steuben (Bradner). 

D. 	FLEXUOSA (L.) Trin.' Common Hair-grass. 
Common in dry soil, in many parts of the State. 
Flowlirs in June and July. 

TRISETUM Pers. 

T. PENNSYLVANIOUM (L,) Resuv. Marsh False Oat. 
(T. palustre Torr.) 

Common in low, wet soils, in variQus oounties of the State, per
haps more abundantly northward. 


Flowen in June and JUly. 


http:Reed.griI.ss
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ARRHENATHERUM Beauv. 

A. ELATIUS (L.) Beauv. Oat Grass. 
(A. avenaeeum Beauv.) 

This species has escaped from cultivation in different parts of the 
State, more commonly to the south. It is a very vigorous grower 
and is recommended as a mixture with other grasses for hay or pas
turage. 

Flowers in May a.nd June. 

Jefferson and Marion. 


DANTBONIA DC. 

D. SPICATA (L.) Beauv. -",ild Oat Grill!!!!. 
Found growing sparingly in dry woods and shaded P1a9Cs in 

various counties of the State. Sheep and cattle do not eat it when 
they can obtain other grasses. 

Flowers in June and July. 

Jefferson (Barnes); Fayette (Hessler). 


D. COMPRE88A Austin. 

Having much the same range as tlle preceding, though perhaps of 
less frequent occurrence. It commonly grows in dry woods and .is 
said to furnish good pasturage. 

Flowers in July and August. 

CAPRIOLA Ad.aDS. 

C. 	DACTYLON (L.) Kuntze. Bermuda Grass. 
eCynodon Daetylon Pers.) 

Sparingly introdneed in the southern counties. Cnltivated for 
pasture somewhat, bot of doubtful value in our area because of its 
late appearance in the spring. It is alto likely to become trouble
some to field crops, its deep, stout root· stocks making it hard to kill. 

Flowers from July until September. 

SPARTINA Schreb. 

S. CYNOSUROIDES (L.) Willd. Fresh-water Cord-grass, Wild Tan 
Marsh-grass. 

Found in the northern counties in c(>Dsiderable abundance in 
swamps and sluggish streams. It is at times used fur hay, being 
cut when very young. 

LaPorte (Barnes); Lake (Hill); Steuben (Bradner). 
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BOUTELOUA Lag . 

.B. OURTIPENDULA (Micbx.) Torr. 
(R. racemo8a. Lag.) 

Very abundant on a hillside in Winona Park, KO!Jciusko County, 
in a plat about one rod squa.re, but seen nowhere else. The soil in 
which it was growiQg was very dry and sandy. Reported also by 
Mr. E. Bradner. 

Flowers in July and August. 

Kosciusko (Chipman); Steuben (Bradner). 


ELEUSINE Gaertn. 

E. INDIOA (L.) Gaertn. Crab grass. Yard-grass. Wire-grass. 
Common throughout the State in dooryards and waste places. 

r:r:he species is of' no special value and at times becomes annoying in 
lawns. 

Flowers from June until September. 

Steuben (Bradner). 


DACTYLOCTENIUM Willd. 

D. 	AEGYPTIUM (L.) Willd. Egyptian Grass. 
(Elcusine Aegyptia Pers.) 

Found in waste places and cultivated fields in the southern coun
ties. It has become thoroughly naturalized and maintains itself 
strongly. 

Flowers from July until October. 

Gibson. 


PHRAGMITES Trin. 


P. 	PHRA.GMITEB (L ) Karst. Reed. 
eP. communis Trin.) 

In swamps and 'low wet soils in various parts of the State. More 
abundant northward, where it is frequently found covering large 
areas about ~he low lying lands near the outlets of the small lakes. 

Flowers from August through October. 

Cass and Marshall (Hessler); Vigo (Blatchley); Steuben(Bradner). 


SIEGLlNGIA Bernh. 

S. BEBLERIOIDES (Michx ) Scribn. Tall Red-top. 
(Triodia cuprea Jacq.) 

Found comm(}nly throughout the State, in dry, sandy fields and 
waste places. The purple, spreading panicle makes it a very showy 
grass. If cut early, the species makes good hay, but the fully 
matured stems are too hard to be relished by stock. 

Flowers in August. 

Tippecanoe (Cunningham); Vigo (Blatchley.) 
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ERAGROSTIS Beauv. 

E. CAPILURIS (L.) Nees. 
A handsome grass found somewhat commonly in the State, grow

ing in dry soils. It is more likely to be found in sandy soils or upon 
dry sand banks. 

Flowers in August and September. 

Hamilton (Wilson ); Jefferson . 


.E. FRAlSKII Steud. 
Found in dry, sandy ground, rather commonly througl!out the 

State. It usually grows in tufts in cultivated fields. 
Flowers in August. 
Jefferson (Barnes); Fayette (Hessler); Vigo (Blatchley); Hamil

ton (Wilson); Gibson. 

E. FILOSA (L.) Beauv. 
Of infrequent occurrence in the State, usually growing on gravelly 

banks along railways. 
Flowers in August and September. 
Fayette (Hessler); Vi go (Blatchley); Gibson; Steuben (Bradner). 

E. 	PURSRI! Schrad. 
Quite common throughout the State in dry, sandy soils in waste 

places or cultivated fields. 
Flowers in August and September. 
Jefferson (J. M. Coulter); Lake (Hill); Vigo (Blatehley). 

E. ERAGROSTIS (L.) Karst. 
(E. minor Host.) 

In waste places and about the edges of cultivated fields. Neither 
so abundant nor so \fidely distributed as the species following. 

Flowers in July and August. 
Tippecanoe (Cunningham); Hamilton and Marion (Wilson) 

Steuben (Bradner). 

E. MAJOR Host. 
Commonly found in gardenS' and along roadsides in late summer. 

In some localities a persistent and annoying weed. The flattened 
spike lets bearing numerous lead-colored flowers make it a handsome 
grass. Unpleasantly scented. 

Flowers from July until September. 
Tippecanoe (Cunningham); Vigo (Blatchley); Hamilton and 

Marion (Wilson). 



642 REPORT OF STATE GEOLOGIST. 

E. PECTINACEA (Mich.) Steud. 
Common throughout the State, growing in dry sandy soils. Thi. 

species includes E. peetinacea spootabilia Gray, which is reported as 
occurring in the central counties of the State. 

Flowers in August. 

Vigo (Blatchley); Mal'ion. 


E. TRICHODEl! (Nutt.) Nash. 
(E. tenwi8 Gray.) 

Quite common throughout the State, growing in dry, sandy soil. 
F!owers in August and September. 
Fayette (Hegler) i Marion and Gibson. 

E. HYPNOIDES (Lam.) B. S. P. 

(E. reptans Nees. ) 
A small, spreading species found growing on sandy and gravelly 

banks of streams and gn bars. Of frequent occurrence. 
Flowers in our area in July and August. 
Jefferson (Barnes); Hamilton (Wilson); Vigo (Blatchley); 

Steuben (Bradner). 

EATONIA Raf. 

E. OBTUSATA (Mich.) Gray. 
Reported only from the southern part of the State, where it is 

found in dry, shaded places. It furnishes but a small amount of 
pasturage because of its sparsely growing habit. 

Flowers in June and JuIV. 

E. PENN8YLVA..NICA (DC.) A. Gray. 
Commonly found throughout the State in open woods or upon 

shaded hillsides in moist soils. Readily eaten by cattle, but not 
suitable for pasture on account of its thin growth habit. 

Flowers in JUDe and J.uly. 

Fayette (Hessler); Vigo (Blatchley); Gibson. 


KOELERI,A Pers. 

K. CBISTATA (L.) Pers. 
Quite generally distributed throughout the State, but not gen

erally recognized. 	 Found on high, dry lands, growing in tufts. 
Flowers from June through August. 
Laporte (Barnes); Gibson. 
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MELICA L. 

M. DIFFUSA. Pursh. 

In open places in dry or moist soils. Reported only from north
ern part of State, but probably of general occurrence. 


Flowers in May and June. 

Tippecanoe (Cunningham). 


M. MU'I'ICA Walt. 
Found in rich soils in shaded places, where it grows in tufts. It 

is reported only' from the southern counties, but doubtless occurs 
elsewhere. 

Flowers in June and JUly. 

KORYCARPUS . Zea. 

K. DIANDRUS (Michx.) Kuntze. 
(Diarrhena Americi:ma Beauv.) 

Found in rich soils in shaded places in the counties bordering the 
Ohio River and the }ower Wabash. "It would doubtless prove 
valuable for hay if a thick stand could be secured" (Troop). 

Flowers in August and September. 

Jefferson (Young). 


UNIOLA L. 

U. J.ATIFOLIA. Micbx. 
A handsome grass, two or three feet in height, growing in moist, 

rich soils. 	 So far, reported only from the southern counties. 
Flowers in August. 
Jefferson (Barnes). 

DACTYLIS L. 

D. OLOMERATA L. Orchard Grass. 
Well distributed thro!lghout the State, growing at the borders of 

fields, by roadsides and in yards. "It is considered by those who 
have used it as one of the most valuable of all grasses. Many 
farmers who have tried it prefer it to timothy for mixing with 
clover, as it ripens with the clover, while timothy ripens later. As 
a pasture grass it is hard to excel." (Troop.) 

Flowers in June and July. 
Tippecanoe (Cunningham); Vigo (Blatchley); Hamilton and 

Marion (Wilson); Steuben (Bradner). 



()44 REPORT OF STATE GEOLOGIST. 

POA L. 

P. ANNUA L. Low Spear.graEs. 
Found throughout the State, especially by yards and roadsides. 

Oattle and sheep are very fond of it green, but its small size, three 
to six inches in height, makes it valueless for hay. 

Commences to blossom in May and continues through the summer. 
Vigo (Bla.tchley); Lake (Hill); Marion, Steuben (Bradner). 

:Po COMPBESSA L. Wire-grass. 
Found throughout the State, growing in old pastures and waste 

places. "It is considered very nutritious, but does not yield 
enough to make it pay as a hay crop." (Troop.) 

Flowers in June and July. , 
St. Joseph (Barnes); Fayette (Hessler); Jefferson and Marion; 

Steuben (Bradner). 

P. PRATENS1S L. Kentucky Blue·grass. June·grass. 
A very valuable grass, found in every part of the State. Grows 

in open or shaded places, being most luxuriant in rich, moist soils. 
Largely cultivated for hay and pasture, and also frequently used 
for lawns. .,; 

Flowers in May and June. 
Vigo (Blatchley); Hamilton and Marion (Wilson); Steuben 

(Bradner). 

P. TRIVIALI8 L. Rough Meadow·grass. 
"A species resembling P. pratensis, except that the leaves are 

more or less rough and the panicle longer and branches more distant. 
Found abundantly in moist meadows." (Troop.) 

Flowers in June and July. 

Floyd and Marion. 


P. FLAVA L. Fowl Meadow-grass. False Red·top. 
(P. serotina Ehrh.) . 

Commonly found throughout the State, always growing in moist, 
rich soil. It is a valuable grass for hay. but its babit of growing in 
tufts makes it necessary to mix it with some other species if the best 
results are secured. 

Flowers in July anti August. 

Vigo (Blatchley); Steuben (Bradner). 


P. 	DEBILIS Torr. 
" Found sparingly in dry woods in Tippecanoe Oounty, flowering 

in May." (Troop.) 

Steuben (Bradner). 
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P. SYLVESTRIS Gray, 

In thickets and meadows in many parts of the State. Of no 
great value for hay or pasture. 


Flowers in June and July. 

Jefferson (Barnes); Fayette (Hessler). 


P. ALSODES Gray. 

Reported only from the southeastern counties, where it is found 
growing in thickets and woods. 

Flowers in May and June. 

P. BREVIFOLIA Muhl. 

Found in dry, rocky woods in the counties bordering the Ohio 
River. 


Flowers in April and May. 

Floyd (Clapp). 


PANICULARIA Fabr. 

P. 	CANADENSIS (Michx:.) Kuntze. Rattlesnake Grass. 
eGlyceria OanadenBis Trin.) 

Growing in roadside ditches and in marshy places. An orna
mental form, largely used in bouquets, the panicles in some cases 
being dyed in bright colors. 

Flowers in July and August. 

Gibson; Steuben (Bradner). 


P. OBTUSA (Muhl.) Kuntze. Blunt Manna-grass. 
(Glyceria obtusa Trin.) 

Reported only from the'southern counties, where it grows in 
marshes and low, wet grounds. 


Flowers in July and August. 


P. ELONGATA (Torr.) Kuntze. Long Manna-grass. 
(Glyceria elongata Trin.) 

Reported from the northern counties, growing in rich, wet woods 
Flowers in July and August. 
Clark. 

P. 	NERVATA (Willd.) Kuntze. 
(Glyceria nervata Trin.) 

Found throughout the State, growing about the margins of ponds 
and in low, moist grounds.' A nutritious grass which may be profit
ably mixed with other species in wet grounds. 

Flowers from June until September. 
Jefferson (Barnes); Fayette (Hessler); Vigo (Blatchley) j Steuben 

(Bradner). 
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P. 	AMERICANA (Torr.) MacM. Reed Meadow.gl'8.Sl!. 
(Glyceria grand~ S. Wats.) 

Common throughout the State in very wet places and in shallow, 
stagnant water. 


Flowers from June until August. 


P. 	PALLIDA (Torr.).Kuntze. Pale Manna.grass. 
(GlYON pallida Trin.) 

Found in shallow water in various parts of the State; more 
abundant in the northern counties. 


Flowers in July and August. 

Jefferson. 


P. 	FLUITANS (L.) Kuntze. Floating Manna-grass. 
(Glyceria jluitam R. Br.) 

Found in shallow waters and on the low margins of sluggish 
streams. 	 The species is abundant, but too coarse for hay. 


Flowers in July and August. 

Jefferson and Gibson; Steuben (Bradner). 


FESTUCA L. 

F. OOTOFLORA Walt. Slender Fescue-grass. 
(F. tenella WHld.) 

Reported only from southern counties, growing in dry, sandy soil ... 
Flowers in June and July. 
Jefferson (Barnes). 

F. OVINA L. Sheep's Fescue-gra~s. 
In fields and waste places in the oorthern part of the State. 
Flowering season from June until July. 
Lake (Hill). 

F. ELATIOR L. Tall Fescue·grt\M. 
Widely distributed in the State, growing in cultivated fields, in 

waste places and by roadsides. Cultivated tOBome extent, giving a 
large quantity of hay. 

Flowers in July and August. 

Gibson. 


F. NUTANS 'ViUd. Nodding Fescue-grass. 
Found in dry, shaded places, in various parts of the State, chiefly 

to the southward. Of little, if any, value for hay or pasture. 
Flowers in June and July. 
Faye~te (Hessler); Vigo (Blatchley); Jefferson and Gibson. 

http:Meadow.gl'8.Sl
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BROMUS L. 

B. 	CILIATUS L. Wood Chess. 
Fairly common throughout the State, growing in woods and 

thickets in moist, sandy soils. 	 A very variable species. 
Flowers in July and August. 
Laporte (Barnes); Vigo (Blatchley); Steuben (Bradner). 

B. KALMII Gray. Wild Chess. 
Common in most parts of the State, growing in dry soil in 

shaded places. 

Flowers in July and August. 

Gibson. 


B. BECALINUS L. Cheat. Chess. 
In fields and waste placeS in every part of the State. Very often 

a pernicious weed in grain fields. This is the grass that at one time 
was believed by many grain growers to come from wheat, a belief 
that has not yet wholly died out. 

Flowers in J'une and July. 

Vigo (Blatchley); Hamilton and Marion; Steuben (Bradner). 


B. RACEMOSUS L. Upright Che.ss. 
Found in situation similar to the preceding, for which it is 

frequently mistaken. It is also found growing sparsely along the 
banks of streams. 

Flowers in June and July. 

Vigo (Blatchley); Jefferson and Gibson. 


LOLIUM L. 

L. PERENNEL. Rye.grass. 
Escaped from cultivation and found sparingly in various counties 

of the State. It grows in meadows and pastures, but most abund· 
antly on the "borders of cultivated fields. A satisfactory grass for 
mixed hay or pasture. 

Flowers in June and July. 

Vigo (Blatchley). 


AGROPYRON J. Gaertn. 

A. REPENB (L.) Beauv. Couch or Quack Grass. 
Found throughout the State, usually being very abundant in its 

stations. A valuable grass for permanent pasture or meadow. " It 
spreads very rapidly by means of underground rootstalks, which 
thr0,w out roots at every joint, and when these are broken up by the 
43-GeQl. 
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plow or harrow, form separate plants. Hence when fields infested 
by it are wanted for crops it becomes very troublesome." (Troop.) 

Flowers from June through August. 
Vigo (Blatehley); Marion; Steuben (Bradner). 

A. 	VIOLACEUM (Hornem.) Vasey. Purplish Wheat. Grass. 
Reported from Lake County, growing sparingly in dry sandy soil. 
Flowers in June. 
Lake (Hill). 

HORDEUM L. 

H. NODO!!UM L. Meadow Barley. 
(H. pratlmlJ6 Huds.) 

Found along the lower Wabash and in meadows and waste places 
in the southern counties. When young it is eaten by stock, but is 
worthless for forage when mature because of its long barbed awns. 

Flowers in June and July. 

Gibson; Knox (Spillman). 


H. 	JUBATUM L. Wild Barley. Squirrel-tail Grass. 
Found sparingly on sandy or gravelly land in various parts of the 

State. 	 Of no value in our range. 

Flowers in July and August. 

Hamilton and Marion (Wilson). 


ELYMUS L. 

E. 	STRIATUS Willd. Slender Wild Rye. 
A common form growing in woods and on banks in many counties 

of the State. Of no especial value. 
Flowers in June and JUly. 
Jefferson (Young); Fayette (Hessler); Hamilton and Marion 

(Wilson); Gibson. 

E. VIRGINICUS L. Wild Rye. 
Common throughout the State, occurring most.plentifully in moist, 

sandy soils in shaded places. While the species has some value far
ther south, it is practically worthless in our area. 

Flowers in July and August. 

Vigo (Blatchley); Steuben (Bradner). 


E. CANADENSIS .L. 
Similar to the preceding and found in many counties in fair 

abundance. It grows on the banks of streams and railways in moist, 
sandy soil. 

Flowers in July and August. 

Tippecanoe (Cunningham) ; Vigo (Blatchley); Steuben (Bradner). 
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HYSTRIX Moench. 

H. 	HYSTRIX (L.) Mil1sp. Hedge-hog GrasE'. 
(Aiprella Hystrix Willd.) 

A coarse grass found quite abundantly in moist, rocky woods. 
Easily distinguished from 	Elymm by its very loose spike. 


Flowers from June until in August. 

Hamilton and Marion (Wilson); Steuben (Bradner). 


ARUNDINARIA Michx. 

A. TECTA. (Walt.) Muh!. Small Cane. 
. (A. maerospeTrna sujfrutWoBu Munro.) 

"Found in swamps in the southwestern counties, growing from 
two to twenty-five feet high and with a stem diameter offrom one to 
three inches. The leaves furnish an abundant food supply for 
cattle. " (Troop. ) 

Flowers in May and June. 

CYPERACElE. Sedge Family. 

CYPERUS L. 

C. 	FLAVESCENS L. Yellow Cyperus. 
In low grounds or marshes. J:l,epol'ted only from the southern 

counties, 	but probably of more general distribution. 

Flowers August and September. 

J(,fferson. 


C. 	DIANDRUS Torr. Low Cyperus. 
Common throughout the State in marshy places and in low, wet, 

sandy Eoil. 
Flowers from August through October. 
Tippecanoe (Cunningham); Jefferson (Barnes); Putnam (bIaC

Dougal); Hamilton (Wilson); Vigo (Blatchley); Steuben (Brad
ner). 

C. RlVULARIB Kunth. 
In wet soils about the margins of lakes and along the shores of 

rather sluggish streams. Reported only from the northern part of 
the State, though doubtless of wider distribution. It is probably 
not separated from C. diandrm, which it closely resembles. 

Flowers in August and September. 

Round Lake (Deam). 
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C. 	 INFLEXUS Muh!. Awned Cyperus. 
Reported only from the southern part of the State, as growing 

sparsely in wet, sandy soils. 

Flowers from July through September. 

J e1furson and Allen. 


C. SCHWEINITZII Torr. 
Found along sluggish streams and about the shores of lakes and 

ponds, in sandy soil. Reported' only from the northern counties, 
but doubtleSl! occurring in favorable situations throughout the State. 

Flowers from early August through September. 

Laporte (Barnes). 


C. 	 ESCULENTUS L. Yellow N ut·grass. 
'Reported from the southern counties as growing in open places in 

moist s?ils. 	 Usually abundant in the stations in which it occurs. 
Flowers in August and September. 
Jefferson (Barnes). 

C. ERYTBRORHIZOS Muhl. Red·rooted CyperuB. 
'Throughout the State, along streams and upon the margins of 

lakes and ponds in wet soils. 
Flowers in August and September. 
Hamilton (Wilson); Putnam (MacDougal); Steuben (Bradner). 

C. 	SPECIOSUS Vahl. 
Reported from southern counties only. Found in marshes, or in 

low, wet sandy soils. 	 Not frequent. 

Flowers from July until late in September. 

Vigo (Blatchley); Jefferson (Barnes). 


C. 	ENGELMANN! Steud. 
About the margins of lakes in wet soils, usually sandy 10RIns, in 

the northern counties. 

Flowers from August through October. 

Shriner Lake (Deam); Lake (Hill). 


C. 6TRIG08U8 L. Straw-colored Cyperus. 
This species is of general occurrence throughout the State and is 

abundant in all stations. Found growing in moist soils in open 
places, being especially abundant in marshes and along streams. 

Flowers in 'August and September. 
Tippecanoe (Cunningham); Daviess (Clements); Jefferson 

(Bame!); Putnam (MacDougal); Vigo (Blatchley); Hamilton 
and Marion (Wilson); Steuben (Bradner). 



651 FLOWERING PI,ANTS AND FERNS OF INDIANA. 

C. OVULABl8 (Michx.) Torr. Globose Cyperus. 
Reported from vanous counties of the State, as of sparing occur· 

renee. 	 The speeies grows in dry soils, usually on high ground. 
Flowers in July and August. 
Jefferson, Gibson, and Lake. 

C. 	FILICULMI8 Yahl. Slender Cyperus. 
Reported only from the northern counties, but proba.bly of general 

distribution in mvorable situations. Found growing in dry, upland 
soils. 

Flowers from June through August. 

Lake and Laporte. 


KYLLINGA Rottb. 
K. PUMILA Miohx. 

In the southern c()unties of the State, growing in low, SIlJldy soils, 
either in waste places or cultivated fields. Of frequent occurrence. 

Flowers in August and September. 
Jefferson (Barnes); Yig() (Blatchley). 

DULICHIUM L. C. Richard. 

D. ARUNDINACEUM (L.) Britton. 
(D. apathaceum Pers.) 

Throughout the State, in wet places. Found most abundantly on 
the borders of marshes and along streams. 

Flowers from July through September. 
Laporte (Barnes); Round Lake (Deam); Yigo (Blatchley); 

Steuben (Bradner). 

ELEOCHARIS R. Br. 

E. INTEBSTINCTA (Yahl.) R. and S. Knotted Spike.rush. 
Found in sha110w waters in the sma11er inland lakes and along the 

marlins of sluggish stream!.'. Reported only from northern counties. 
Flowers from July until in September. 
Round Lake (Deam). 

E. MUTATA (L.) R. and S~ Quadrangular. Spike-rush. 
(E. quadrangulata R. Br.) 

Reported from the northern counties, where it is found growing 
in p()nds and shallow lakes, and occasionally in sluggish streams. 

Flowers from July through September. 
Round Lake (Deam); Steuben (Bra.dner); KOl!ciusko (Chipman); 

Lake (Hill). 
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E. OLIVACEA Torr. Bright Green Spike-rush. 
In marshes in the southwestern part of the State. The species in 

its mass distribution is near the coast, and its occurrence in our area. 
is exceptional. 

Flowers in August and September. 

Gibson (I::!chneck); Lake (Hill). 


E. OAPITATA (L.) R. Br. 
In wet soils in the southern counties of the State. Abundant in 

favorable situations. 

FLowers in our area in July and August. 

Vigo (Blatchley); Lake (Hill). 


E. OYAU (Roth.) R. and S. 
Found throughout the State in wet soil, usually somewhat sandy 

or clayey. Very abundant and very variable. It is also often 
found in shallow water, at the margins of ponds and ditches. 

Flowers from June through September. 
Tippecanoe (Cunningham); Kosciusko (Chipman); Jefferson 

(Barnes); Noble (Van Gorder); Vigo (Blatchley); Hamilton 
(WilsOll); Steuben (Bradner). 

E. 	ENGELMANNI Steud. 
Found somewhat sparingly in various counties of the State, grows 

in wet soil and occasionally found in shallow water. 

Flowers in July and August. 

Putnam (MacDougal). 


E. PALUSTRIS (L.) R. and S. Creeping Spike-rush. 
Found in marshes and the shallow waters of ponds and lakes in 

the northern counties. 	 Plentiful in stations in which it is found. 
FLowers in A ugust and September. 
Ltlporte (Barncs). 

E. ACICULARIS (L.) R. and S. Needle Spike-rnsh. 
In low, muddy places about ponds and streams. Well dis

tributed, but never abundant. 
Flowers in July and August. 
Laporte (Barnes); Vigo (Blatchley) j Steuben (Bradner). 

E. HELA.NOCARPA Torr. 
In wet sands in or near the southern shores of Ltlke Michigan. 

Not found far removed from the lake. 

Flowers in July and August. 

Lake and Ltlporte (Him. 
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E. TENUIS (Willd.) Schultes. Slender Spike~rush. 
Not uncommon, especially in the southern counties.. Found on 

moist banks and in damp open places. 

Flowers from May until August. 

Vigo (Blatchley). 


E. 	ROSTELLATA Torr. Beaked Spike-rush. 
Found in the swamp regions of the southwestern counties and 

also in low, wet meadows. 

Flowers in August and September. 


STENOPHYLLUS Raf. 

S. CAPILLARIS (L.) Britton. 
(Fimbristylis capillariB Gray.) 

Throughout the State, but not abundant. It is usually found on 
dry, sandy banks or on the borders of cultivated areas. 

Flowers in July and August. 

Vigo (Blatchley). 


FIMBRISTYLIS Vah!. 

F. CASTANEA (Michx.) Vahl: Marsh Fimbristylis. 
(F. spadicea castanea Gray.) 


Occurs in Lake County in wet soil. 

Flowering season from July to September. 

Lake (Hill). 


F. 	AUTUMNALIS (L.) R. and S. 
In low, moist places, usually in sandy soils. Found in most 

parts of the State, but nowhere abundant. 

Flowers from June through September. 

Jefferson (J. M. Coulter); Vigo (Blatchley). 


SCIRPUS L. 

S. 	SUBTERMINALIS Torr. Water Club·rush. 
In swamps and shallow waters of lakes and ponds in the extreme 

northern counties. 

Flowers in July and August. 

Lake (Hill). 


S. 	DEBILIS Pursh. . Weak-stemmed Club·rush. 
In wet soils about marshes and the borders of lakes and streams 

in the northern counties. 

Flowers in July and August. 

Lake (Hill). 
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S. 	SMITHII Gr8.Y. 
In mllddy placee at the borders of lakes and sluggish streams. 

Reported only from the northern couniies. 

Flowers from July until in September. 

Laporte. 


S. AMERICANUS Pers. Ohair-maker's Rush. 
(S. pungeJn8 Vahl ) 

In all parts of the State in the shallower waters of ponds and lakes 
and along their borders .. 

Flowers from June until late in September. \ 
Noble (Van Gorder); Shriner Lake (Doom); Vigo (Blatchley); 
Hamilton (Wilson); Steuben (Bradner). 

S. TORREYI Olney. 
Found occasionally in swamps in the northern part of tile State. 

Not abundant in any of its stations. 

Flowers from July until September. 

Lake and Porter (Hill). 


8; LACUSTRIS L. Great Bulrush. Mat Rush. 
Throughout the State in ponds and swamps and sluggish streams. 

Very abundant northward in the regions of the Kankakee marshes 
and of the shallower inland lakes-. 

Flowers from June until September. 
Tippecanoe (Cunningham); Noble (VanGorder); Vermillion 

(Wright.); Putnam (MacDougal); Shriner Lake (Doom); Vigo 
(Blatchley); Hamilton and Marion (Wilson); Steuben (Brl:ldner). 

S. 	 FLUVIATILIS (Torr.) Gray. River Bulrush. 
Found in various parts of the State in the shallow waters along 

the margins of streams and ponds. 	 Usually abundant in its stations. 
Flowers from June until late in September. 
Vigo (Blatchley). 

S. 	 ATROVIBENS Muhl. Dark-green Bulrush. 
Throughout the State in swamps and low, wet meadows and 

prairies. Abundant wherever found. 
Flowers from June untilla.te in September. 
Tippecanoe (Cunningham); Noble (Van Gorder); Shriner Lake 

(Deam); Vigo (Blatchley); Hamilton and Marion (Wilson). 

http:untilla.te
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8. 	POLYPBYLLUS VahL Leafy Bulrush. 
In the swamps or the southwestern oounties; also in wet woods 

and meadows in the majority of the southe.rn counties. 
Flowers from July until September. 

S. 	 LINEATU8 Michx. Reddish Bulrush. 
On the margins of lakes in low, wet ground and in wet, open 

places. 	 Found throughout the State. 

Flowers from June until in September. 

Decatur (Ballard); Shriner Lake (Deam). 


S. CYPERINU8 (L.) Kunth. W ool·grass. 
(Eriophmum lWPerinum L.) 

Found in many parts of the State in swamps and the margins of 
lakes and sluggish streams. Apparently more abundant in the 
northern part of the State. 

Flowers in August and September. 
Tippecanoe (Cunningham); Noble (Van Gorder); Vigo (Blatch. 

ley); Hamilton and Marion (Wilson); Steuben (Bradner). 

ERIOPHORUM L. 

E. VAGINA TUM L. Sheathed Cotton.grass. 
Reported only from the northern part of the State all! growing in 

swamps. The species is admitted somewhat doubtfully, our area 
being well south of the general distribution- of the form. 

Flowering season, June and July. 

Steuben (Bradner). 


E. POLY8TAUBYON L. Tall Cotton-grass. 
Occurring in very wet grounds in Putnam County, upon the 

authority of Dr. MacDougal. So far as has come to my knowledge, 
the only record for the State. 

Flowers from June through August. 

Putnam (MacDougal). 


E. GRACILE Koch. Slender Ootton.grass. 

In bogs in the northern CQunties. 

Flowering season from June until September. 

Lake (Hill); Steuben (Bradner). 


E. VIRGINIOUH L. 
f 

In marshes and low, wet meadows in many counties of tDe State, 
but not abundant in any of its stations. 

Flowers from June until late in September. 
Laporte (Barnes): Noble (Van Gorder); Vigo (Blatchley). 

http:southe.rn
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HEMICARPHA Nees and Am. 

H. MICBANTHA (Vabl.) Britton. 
(D. 8Ubsquarrosa Nees.) 

In moist, I!andy places about the southern shores of Lake Michigan. 
Not reported farther south. 


Flowering in July and August. 

Porter (Hill). 


RYNCHOSPORA Yah!. 

R. 	COBNIOULATA (Lam.) Gray. Horned-rush. 
In marshes and low, wet open places in the southern counties of 

the State. 	 Sparingly found. 

Flowers in Juiy and August. 

Floyd (Clapp). 


R. 	ALBA (L.) Vahl. White Beaked-rush. 
In marshes and swamps; reported only from the northern counties 

of the State. 	 . 

Flowers in June and August. 

Noble (Barnes); Steuben (Bradner). 


R. 	CAPILLACEA LAEVISETA E. J. Hill. 
Reported only from the northern counties 'in bogs and low, wet 

grounds. 

Flowers in July and August. 

Lake (Hill). YaW. 


R. 	GLOMEBATA (L.) Vahl. 
In moist soils in the northern counties of the State. Of frequent 

occurrence in the regions in which it is found. 

Flowers from July through September. 

Laporte (Barnes); Round Lake (Deam). 


R. CYMOSA Ell. 
In wet soils and about the margins of lakes, in the northern coun

ties of the State. 

Flowers from June through August. 

Lake (Hill). 
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CLADIUM P. Br. 

C. MARISCOlDES (Muhl.) Torr. Twig.rush. 
Reported from various counties, growing in marshes and low, wet 

places. The recorded stations are from the northern counties, 
although it is probably to be found throughout the State. 

Flowers in July and August. 

Noble (Van Gorder); Shriner Lake (Doom). 


8CLERIA Berg. 

S. 	TRIGLOMERATA Michx. Tall Nut·glasS. 
In the northern part of the State, usually found in very we~, 

shaded place.!'. 

Flowers in July and August. 

Lake. 


S. VERTICILLATA Muhl. Low Nut-grass. 
Found in moist meadows and prairies in various counties of the 

State. Apparently chiefly southern in its distribution in our area. 
Plant quite fragrant in drying. 

Flowers from July through September. 

Lake. 


CAREX L. 

C. INTUMESCENS Rudge. Bladder Sedge. 
Commonly found throughout the State, growing in marshy places 

and wet woods. 
Flowers from early in May until October. 
Tippecanoe (Cunningham); Jefferson (J. M. Coulter); Noble 

(Van Gorder); Putnam (MacDougal). 

C. ASA-GRAYI Bailey. 
(a. Grayi Carey.) 

Found quite abundantly throughout the State in marshes and wet, 
open places. More plentiful in the southern counties. 

Flowers from June until October. 
Daviess (Clements); Noble (Van Gorder); Knox (Spillman); 

Vigo (Blatchley). 
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C. 	LUPULTNA Muh!. Hop Sedge. 
Abundant in all parts of the State, growing in low, wet woods 

and in bogs. . 
Flowers from June until 8ep~mber. 
Jefferson (J. M. Coulter); Noble (Van Gorder); Tippecanoe 

(Cunningham); Floyd (Clapp); Hamilton (Wilson); Knox (Spill
man); Vigo (Blatchley); Porter and Laporte .. 

C. LUPULIFORMIS Sartwell. 
Reported only from the northern part of the State, where it is 

found sparingly in wet, low grounds about lakes and in rather cold 
bogs. 

Flowers from June through August. 

. Shriner Lake (Deam). 


C. 	UTRIOULATA Boott. Bottle Sedge. 
Reported from central and northern counties of the State as occur

ring in swamps andshaded lowlands. 

Flowers from June' through September. 

Noble (Van Gorder); Hamilton (Wilson). 


C. 	MONILE Tuckerm. Necklace Sedge. 
Reported only from the swamp regions of the southwestern coun

ties. 	 The species is probably to be found throughout the State. 
Flowers in June and .July. 
Gibson. 

C. 	TuCKERMANI Dewey. 
In marshes and low wet meadows in the southern counties. This 

species, originally sparingly found, has not been reported since 1887. 
Flowers in June and July. 
Floyd. 

C. BETROBSA Schwein. 
Reported from the swamp regions of. the southwestern collnties as 

occurring plentifully in many stations. The species probably occurs 
throughout the State in favorable locations. 

Flowers in July and August. 

Gibson. 


C. 	 LURIDA Wahl. 
Widely distributed and abundant, growing in low, wet meadows 

or in marshes. 
Flowers from June through September. 
Noble (Van Gorder); Putnam (MacDougal) i Vigo (Blatchley); 

Steuben (Bradner). 
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C. 	HYSTRWINA Mubl. Porcupine Sedge. 
In low grounds in the northern counties in very wet soils, usually 

in open places. 

Flowers in July and August. 

Lake (Hill); Steuben (Bradner). 


C. 	 PSEUDO·(JyPERUS L. 
In cold bogs in the northern part of the State. Occurs sparingly 

in a few stations. 

J:t'lowers in June and July. 

Noble (Van Gorder). 


C. COHOBA Boott. Bristly Sedge. 
(a. Pseudo.Oyperua Americana Hochst). 

Found throughout the State in low, wet grounds along streams 
and about the margins of ponds and lakes. 

Flowers from May until the early frosts. 
Shriner Lake (Deam); Floyd (Clapp); Noble (Van Gorder); 

Steuben (Bradner); Lab (Hill). 

C. FRANKII Kunth. Frank's Sedge. 
(a. stenolepis Torr.) 

Found throughout the State in fair abundance, growing in low, 
wet meadows. 

Flowers from June until September. 
Tippecanoe (Cunningham); Jefferson (Barnes); Noble (Van 

Gorder); :M:arion. 

C. SQUARROSA L. 
Found widely distributed· through the State and abundant in the 

stations in which it occurs. Grows in wet soi1e, usually in open 
places. 

Flowers from June until October. 
Floyd (Clapp); Jefferson (BarRes); Hamilton (Wilson); Vigo 

(Blatchley); Porter (Hill). 

C. 	RIPARIA Curtis. Riverbank Sedge. 
Exceptionally found in swamps in the northern counties of the 

State. 

Flowers from May until September. 

Sttluben (Bradner); Lake (Hill). 
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O. 	SHORTIANA. Dewey. 
Reported from many stations, chIefly in the southern part of the 

State, growing in wet soils in either open or shaded places. 
Flowers from May through August. 
Daviess (Olements); Jefferson (Barnes); Floyd (Olapp); Vigo 

(Blatchley). 

O. 	LANUOINOSA Mich. Woolly Sedge. 
Reported only from the southern counties of the State as occurring 

sparingly in wet meadows. 

Flowers in June and July. 

Jefferson. 


0,. FILIFORMIS L. Slender Sedge. 
Reported from the extreme northern counties as of sparing oc

currence in swamps and in low, bottom lands about lakes. 

Flowers in June and July. 

Lake (Hill). 


O. FUSCA All. Brown Sedge. 
(0. Bua:haumii Wahl.) 


In bogs and wet places. 

Flowering season from May to July. 

Lake. 


O. 	STRICTA Lam. Tussock Sedge. 
Sparingly found in marshes and low, wet meadows. Probably not 

separated from O. /iliformis in many cases. 

Flowers from July through September. 

Putnam (MacDougal). 


O. 	TORTA Boott. Twisted Sedge. 
Occasionally found in wet thickets and woods, but nowhere 

abundant. 

Flowers in June and July. 

Putnam (MacDougal). 


O. 	CRINITA Lam. Fringed Sedge. 
Found throughout the State in wet woods and thickets. Ap

parently occurring in greater abundance in the !!outhern counties. 
Flowers from May until September. 
Daviess (Olements); Putnam (MacDougal); Knox- (Spillman) ; 

Vigil (Blatchley); Steuben (Bradner). 
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C. 	 VIRESCENS Muhl. Downy Green Sedge. 
Reported only from the southern counties, where it grows in dry, 

clay or sand soils in shaded places. 

Flowers from May until July. 

Jefferson and Porter. 


C. 	 TRICEPS Michx. Hirsute Sedge. 
Found throughout the State, growing in moist Boils, either in the 

shade or open. 	 Nowhere abundant. 

Flowers from April until August. 


C. GRAOILL1MA Schwein. 
Reported only from the southern part of the State, though prob

ably of more general distribution. The species grows in moist, open 
woods and meadows. 

Flowers from May through July. 

Jefferson; Lake (Hill). 


C, FORMOSA. Dewey. Handsome Sedge. 
In the central and northern counties of the State, growing in dry 

soil in shaded places. . 

Flowers in June and July. 

Putnam (MacDougal). 


C. 	 DAVISH Schwein. and 'Torr. 
Reported from the northern part of the State as occurring in 

moist woods. Not abundant. 

Flowers in June and July. 

Steuben (Bradner). 


C: ARCTATA Boott. Drooping Wood Sedge. 
Found in very sparing numbers in dry soil in shaded places. 

Reported only from the northern counties, but probably occurring 
throughout the State. 

Flowers in May and June. 

Steuben (Bradner). 


C. TENUIS Rudge. 
(0. debilis Rudgei Bailey.) 

Not uncommon throughout the State, growing in shaded places in 
rather dry soil. 


Flowers from May through August. 

Jefferson; Steuben (Bradner). 
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C. 	GRISEA WahL Gray Sedge. 
Reported only from the southern counties, but doubtless occurring 

throughout our area. 	 The species grows in shaded places in dry soil. 
Flowers from May until August. 
Jefferson (Barnes). 

C. GRANULARIS Muhl. Meadow Sedge. 
Found sparingly throughout the State, in moist m~adows and on 

the borders of wet prairies. 

Flowers from May through July. 

Putnam (MacDougal); Vigo (Blatchley); Lake (Hill). 


C. 	CRAWEI Dewey. 
In damp, open places in the northern counties. Not abundant in 

any of its stations. 

Flowers from May until July. 

Lake (Hill). 


C. 	FLAVA L. 
In swamps and wet prairies in the northern part of the State. 

Probably or more general distribution than the reports indicate. 
Flowers from July through September. 
Noble (Barnes). 

C. 	VIRIDULA Michx. 
This extreme northern form is reported as occurring in Lake 

. County, upon the authority of Rev. E. J. Hill. Probably not to 
be found in any other county except, perhaps, Porter. 


Flowers in July and August. 


C. 	CONOIDEA Schk. Field Sedge. 
Throughout the central and northern counties, growing in meadows 

and abandoned fields in moist soils. 

Flowers in May and June. 

Putnam (MacDougal). 


C. 	OLIGOCARPA Schk. 
Found sparingly in all parts of the State, growing in dry soils in 

shaded places. 

Flowers from May through July. 

Putnam (MacDougal). 
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C. HITCHCOCKIANA Dewey. 
In the central and northern counties, growing in woods and thick

ets in moist soils. 	 Not abundant in any of its reported stations. 
Flowers from May until August. 
Noble (Van Gorder); Putnam (MacDougal). 

C. TETANIOA Schk. Wood's Sedge. 
This northern and eastern form has obtained a place in our flora 

in the northwestern counties. 

Added to the flora by Rev. E. J. Hill. 

Flowers in June and July. 

Lake (Hill). 


C. 	LAXIFLORA Lam. Loose-flowered Sedge. 
Throughout the State in open woods and borders of fields. Com

mon in all of its stations. 
Flowers from May until August. 
Tippecanoe (Cunningham) ; Floyd (Clapp) ; Noble (Van Gorder) ; 

Vigo (Blatchley); Steuben (Bradner). 

C. LAXIFLORA BLANDA (Dewey) Boot. 
Reported only from the extreme southern and northern counties, 

but doubtless occurring throughout the State. The form grows in 
meadows and thickets in dry or moist soils. 

Flowers from May through July. 

Gibson and Lake. 


C. LAXIFLORA PATULIFOLIA (Dewey) Carey. 
Sparingly found in various counties of the State, associated with 

the two forms just preceding, from which it is probably not distin
guished in many cases . 
. Flowers from May through July. 

Jefferson; Putnam (MacDougal). 

C. STYLOFLEXA Buckley. Bent Sedge. 
(0. latdflora stylojlexa Boott.) 

Reported only from the southern counties and probably not ex 
tending far northward in the State. 


Flowers in May and June. 

Jefferson. 


C. 	DIGITALIS Willd. 
In woods and thickets in the central and northern counties of the 

State; 	 Frequently met, but nowhere abundant. 

Flowers in June and July. 

Tippecanoe (Cunningham). 


44-Gaol. 
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C. CAItEYANA Torr. 

In rich woods in northern counties. 

Flowering season from May until ,June. 

Laporte. 


C. ALBURSINA Sheldon. White Bear Sedge. 
(0. lawiflora latifolia Boott.) 

Found sparingly in the central and northern counties, growing in 
woods and thickets in moist soil. 


Flowers in June and August. 

Putnam (MacDougal); Laporte. 


C. 	 PLANTAGINEA Lam. Plantain-leaved Sedge. 
Commonly found througliout the State in moist woods and thickets~ 
Flowers in June and July. 
Tippecanoe (Cunningham); Jefferson (Barnes); Putnam (Mac. 

Dougal); Steuben (Bradner) y Laporte. 

C. 	 PLATYPHYLLA Carey. Broad·leaved Sedge. 
Not uncommon in various parts of the State. Probably sparingly 

found throughout our area, in woods and thickets, in moist soils. 
Flowers in May and June. 
Hamilton and Marion (Wilson); Steuben (Bradner). 

C. 	 AUREA N utt. 
Reported only from the extreme northern counties, growing in 

wet, 	low grounds on the borders of swamps and sluggish streams. 
Flowers in June and JUly. 
Lake. 

C. SETIFOLIA (Dewey) Britton. Bristle-leaved Sedge. 
(0. eburnea Boott.) 

Found in various parts of the State, in dry, sandy or rocky soil. 
and upon limestone rocks. 


Flowers in May and June. 

J effersoll and Lake. 


C. 	RICHARDSON! R. Br. 
Apparently confined to the northern counties, where it grows ill 

dry, sandy soil. 	 Not abundant. 

Flowers in June and July. 

Lake (Hill). 
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C. PEDUNCULATA Muhl. Long-stalked Sedge. 
The species is northern in its mass distribution, and its Indiana 

stations mark, perhaps, the southern limit of its range. Specimens 
I have examined leave no room for doubt as to its occurrence in our' 
area. Found growing in dry, sandy soil. Confined to the northern 
counties. 

Flowers in May and June. 

Steuben (Bradner); Noble (Van Gorder). 


C. 	PENNSYLVANICA Lam. 
An early flowering form found sparingly in the State in dry soils. 
Flowers in May and June. 
Putnam (MacDougal); Steuben (Bradner). 

C. 	VARIA :Jluhl. 
Throughout the State in dry soils, but not abundant in any of 

its stations. 

Flowers from May through July. 

Jefferson and Lake. 


C. 	UMBELLATA Schk. 
Reported only from the northern part of the State as occasionally 

found in dry, sandy soils. 	 Added to the flora by Rev. E. J. Hm. 
Flowers from May through July. 
Lake (Hill). 

C. 	PUBESCENS Muhl. Pubescent Sedge. 
Found throughout the central and northern counties in shaded 

places. 	 It affects dry soil, but is not abundant in aay of its stations., 
Flowers in June and July. 
Putnam (MacDougal); Hamilton (Wilson); Steuben (Bradner)~ 

C. 	WILLDENovn Schk. 
Throughout the State in dry soils of thickets and woods. While 

not abundant, it is of fairly frequent occurrence. 

Flowers in April and May. 

Jefferson. 


C. J AMESII Sehwein. 
Common in the central and northern counties, growing in dry 

soil in upland woods and thickets. 
Flowers in April and May. 
Tippecanoe (Cunningham); Noble (Van Gorder); Putnam (Mac

Dougal). 
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C. LEPTALEA Wahl. 
(C. polytrichoidea WilJd.) 

Reported only from the northern counties as of occasional occur
rence in bogs and swamps. 


Flowers in June and July. 

Noble (Van Gorder). 


C. 	OONJUNOTA Boott. Soft Fox Sedgf:'. 
:Found sparingly in the central and southern counties, growing in 

.swampy woods and meadows. 

Flowers from June until August. 

Putnam (MacDougal); Vigo (Blatchley). 


0. 	BTIPATA Muhl. Awl-fruited Sedge. 
Reported from the southern part of the State as common in low) 

wet grounds, usually in open places. 

Flowers from May through July. 

Vigo (Blatehley). 


C. CRUB·CORV! Shuttlw. Raven's-foot Sedge. 
Throughout the State in considerable abundance; growing in 

swamps or in very wet meadows. In the latter situation much 
reduced in size. 

Flowers from May until July. 

Tippecanoe (Cunningham). 


C. 	TERET1UBOULA Gooden. 
Not uncommon in the southern counties, growing in swamps and 

wet llleadoWS. Not reported north of Putnam County. 

Flowers in May and June. 

Daviess (Clements); Lake (Hill). 


C. 	ALOPEOOIDEA Tuckerm. l!'oxtail Sedge. 
A northern form reported from a few localities in the northern 

part of the State. Not of general occurrence. 

Flowers in June and July. 

Lake. 


C. 	VULPINOIDEA Michx. 
Common throughout the State in low, grassy places, usually in 

rather dry soils. 
Flowers from May until July. 
Tippecanoe (Cunningham); Putnam (MacDougal); Vigo 

(Blatchley). 
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C. SARTWELLII Dewey. 
In the northern counties in swamps and low, wet grounds. Not 

especially abundant in any of its stations. 

Flowers from May through July. 

Lake. 


C. TENELLA Schk. Soft-leaved Sedge. 
In the central and northern counties in swamps and low, wet soils. 

Plentiful locally, but not of wide distribution. 

Flowers in June and July. 

Putnam (MacDougal). 


C. ROSEA Schk. Stellate Sedge. 
Frequently found in various counties of the State, growing in 

rich, moist soils in shaded positions. 
Flowers in May and June. 
Jefferson (Barnes); Putnam fMacDougal); Vigo (Blatchley). 

C. 	MURICATA L. Lesser Prickly Sedge. 
In the central and eastern counties, growing in open places in 

rather dry soils. Not frequent. 

Flowers in June and July. 

Putnam (MacDougal). 


C. 	SPARGANIOIDES Muhl. Bur-reed Sedge. 
Of common occurrence in many counties of the State, growing on 

borders of marshes and in low, damp woods and thickets. 
Flowers from June through August. 
Putnam (MacDougl;ll); Vigo (Blatchley); Steuben (Bradner). 

C. 	CEPHALOPHORA Muhl. 
Quite frequent, especially in the southern counties, growing in 

dry soils in open placeS. It often extends into open woods. 
Flowers in May and June. 
Vigo (Blatchley). 

0. MUHLENBERGII Schk. 
Reported only from the northern counties in dry soils of fields and 

uplands. 	 Probably to be found throughout our area. 

Flowers in June and July. 

Laporte (Barnes). 




668 REPORT OF STATE GEOLOGIST. 

C. STERILIS Willd. 
(0. echinata rnicrolJtachYB Boeckl. ) 

In the northern counties, growing in moist, usually sandy soils. 
Locally abundant. 	 An extremely variable species. 


Flowers from May through July. 

Lake; Steu,ben (Bradner); 


C. STERILIS OEPHALANTHA Bailey. 
(0. echinata cephalantha Bailey.) 

Of the same range as the preceding, from which it is usually not 
separated. 


Flowers from May through July. 

Lake. 


C. 	TRI8PERMA Dewey. 
In central and northern counties, growing in swamps and wet 

woods. 	 Nowhere abundant .. 

Flowers from June through AuguiSt. 

Putnam (MacDougal). 


C. 	BROMOIDES Schk. 
In the central and northern counties, growing sparingly in bogs 

and extremely wet ground. 

Flowers in June and July. 

Putnam (MacDougal); Laporte. 


C. MU8KINGUMENSIS Schwein. Muskingum Sedge. 
In moist woods and thickets in the northern part of State. 
Flowering season from June until August. 
Lake (Hill). . 

C. 	TRIBULOIDES Wahl. 
Throughout the State, usually found growing in low meadows 

along ditches. 	 Not infrequent, but nowhere abundant. 
Flowers from July through September. 
Tippecanoe (Cunningham); Vigo (Blatchley); Jefferson. 

C. 	SCOPARIA Schk. 
Throughout the State, growhlg in low, wet soil. Usuallyabund

ant in the stations in which it occurs. 
Laporte (Barnes); Vigo (Blatehley); Steuben (Bradner). 



FLOWERING PLANTS AND FERNS OF INDIANA. 669 

C. FOENEA Willd. Hay Sedge. 
Reported only from the southern counties, but probably to be 

found throughout the State. Ordinarily found in dry soils in 
shaded places. 

Flowers in May and June. 

Gibson. 


C. 	8TRAMINEA Willd. Straw Sedge. 
Found throughout the Sbl.te, growing in dry soil in either open or 

shaded places. 	 Common, but not abundant. 

Flowers in June and July. 

Vigo (Blatchley). 


C. ALATA Torrey. Broad.winged Sedge. 
Found only in the northern counties near the southern shores of . 

Lake Michigan, growing in moist, rather sandy soils. Recognized 
as a member of the State flora by Rev. E. J. Hill. 

Flowers in May and June. 

Lake. . 


ARACKE. Arum Family. 

ARIS)E1.1A Mart. 

A. TRIPHYLLUM (L.) Torr. Jack.in-the-Pulpit. Indian Turnip. 
In all parts of the State, in rich, moist soils in shaded localities. 
Flowers from April through July. 
Tippecanoe (Cunningham); Daviess (Clements); Fayette (Hess

ler); Decatur (Ballard); Putnam (MacDougal); Vigo (Blatchley) ; 
Hamilton and Marion (Wilson); Steuben (Bradner); Jefferson 
(Barnes); Kosciusko (Coulter); Noble (Van Gorder) ; Cass (Hessler). 

A. DRAcoNTIUM (L.) Schott. Green Dragon. Dragon-root. 
Found throughout the State in situations similar to those in which 

the preceding species occurs, though perhaps more closely confined 
to moist shades. While of common occurrence, it is nowhere 
abundant. Easily distinguished from A. triphyUum by its many
segmented leaves. 

Flowers in May and June. 
'l'ippecanoe (Cunningham); Davies!! (Clements); Jefferson (J. M. 

Coulter); Hamilton Ilnd Marion (Wils()ll); Fayette (Hessler); 
Vigo (Blatchley); Steuben (Bradner). 

http:ARIS)E1.1A
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PELTANDRA Raf. 

P. VUtGINICA (L.) Kunth. Green Arrow-arum. 
In many counties of the State, but not abundant in any of its 

stations. . It is found along large ditches, on the margins of ponds 
and the borders of swamps. Always in very wet soils or in shallow 
waters. 

Flowers in May and June. 

Vigo (Blatchley); Cass (Hessler); Steuben (Bradner); Gibson. 


CALLA L. 

C. PALUSTRIS L. Water Arum. 
Reported only from the northern counties, where it is found spar

ingly in bogs and tamarack swamps. 

Flowers in May and June; fruit ripens in August. 

Noble (Van Gorder). 


SPATHYEMA Raf. 

S. 	FffiTIDA (L.) Raf. Skunk Cabbage. 
(SymplocarpUs fcetidus Nutt.) 

Quite common in all parts of the State, in swamps and rich, wet 
soils. A species of easy recognition. 

Flowers very early, from February through April; fruit ripens 
in August and September. 

Tippecanoe (Cunningham); Fayette (Hessler); Hamilton and 
~farion (Wilson): Steuben (Bradner); Franklin (Meyncke): Jeffer
son (J. M. Coulter); Noble (Van Gorder); Kosciusko (Coulter). 

ACORUS L. 

A. CALAMUS L. Sweet Flag. Calamus-root. 
Of frequent occurrence throughout the State, growing in swamps 

and along streams, but abundant in none of its stations. More 
plentiful in the southern counties of the State. . The large root 
stalks furnish the diug calamus.. 

Flowers in May and June. 
Tippecanoe (Cunningham): Fayette (Hessler); Putnam (Mac

Dougal); Vigo (Blatchley); Hamilton and Marion (Wilson); 
Steuben (Bradner); -Gibson, Cass (Helsler-). 
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LEMNACE1E. Duckweed Family. 

SPIRODELA Schleid. 

S. POLYRHIZA (L.) Schleid. Greater Duckweed. 
QJm.IDonly found throughout the State in streams and shallow 

lakes. Verr abtmdant .in the pools of the low bottom lands sbout 
lakes. 

No specimens in flower have been sent me, nor have I collected 
the species in flower. 

Tippecanoe (Cunningham); Vermillion (Wright); Putnam (Mac
Dougal); Hamilton and Marion (Wilson); Fayette (Hessler); Vigo 
(Blatchley); Ste.uben (Bradner); Cass (Hessler). 

LEMNA L. 

L. TRISULCA L. Ivy-leaved Duckweed. Star Duckweed. 
In shallow pools about lakes, in ditches and sluggish streams 

throughout the State. Frequent, but ordinarily not abundant. 
FloweI'll as early as May in the southern part of the State and 

continues until in August. 
Hamilton (Wilson); Vigo (Blatchley); Steuben (Bradner); 

Kosciusko and Gibson. 

L. MINOR L. Lesser Duckweed. 
Quite abundant in shallow ponds and lakes and in sluggish streams 

in all parts of the· State. In our area it apparently is most abun
dant in pools protected from long-continued, direct light. 

Flowers from May until September. 
Vigo (Blatchley); Noble (Van Gorder); Kosciusko and Tippe

canoe. 

WOLFFIA Horke!. 

W. (JOLUlIIBIANA KaI'llt.. 
Abundant in siagnant pOQls, about lakes and in shallow ponds 

throughout the State. This species, 8.8 m;nute alga· like grain .., floats 
just beneath the I!urface of the water. 

Flowers in June and July. 
Vigo (Blatchley); Hamilton (Wilson); Steuben (Bradner); 

Kosciusko (Coulter). 
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W. BRA.SILIENSIS Wedd. 
In similar situations as the preceding, but much less common, and 

apparently confined to the central and northern counties of the < 

State. This species floats on the surface of the water. 
Flowers in June and July. 

Hamilton (Wilson). 


XYRIDACElE, Yellow· eyed Grass Family. 

XYRIS L. 

X. FLEXUOSA Muhl. Slender Yellow· eyed Grass. 
Found in swamps and bogs in the northern counties of the State, 

and probably occurring sparingly throughout our area. While fre
quently met, it is abundant in none of its stations. 

Flowers from July until September. 

Laporte (Barnes); Lake (Hill); Kosciusko (Coulter). 


ERIOCAULACElE Pipe wort Family. 

ERIOCAULON L. 

E. SEPrANGULARE With. Seven-angled Pipewort. 
Found quite commonly in the northern counties in still waters 

and on muddy banks. When growing in the mud the weak scapes 
are from one to eight inches long; when submerged they vary in 
length from four to ten feet. 

Flowers from July through October. 
Laporte (Hill); 'Noble (Van Gorder); Steuben (Bradner); 

Round Lake (Deam). 

COMMELINACElE. Spiderwort Family. 

COMMELINA L. 

C. 	NUDIFLORA L. Creeping Day-flower. 
Reported u niynom the southern countiel! as growing somewhat 

coml!l0nly along streams. The species probably extends but' a short 
"distance northward in the State., 


Flowers in July and September. 

Gibson and Posey (Schneck), 
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C. ERECTA L. Slender Day-flower. 
In moist soils in the southern counties of the State, Admitted 

upon the authority of Dr. John M. Coulter. A southern form found 
only exceptionally in our area. 

Flowers in August and September. 

Jefferson (J. M. Coulter). " 


C. VIRG1NlCA L. Virginia Day-flower. 
Throughout the State in moist soils, though found in greater 

abundance in the southern counties. It seems to affect soils with a 
considerable admixture of lIand. 

Flowers from June until September. 
Jefferson (J. M. Ooulter); Gibson and Posey (Schneck); Clark 

(Baird and Taylor); Vigo (Blatchley); Lake. 

TRADESCANTIA L. 

T. VIRGINIANA L. Spiderwort. 
Found abundantly in all parts of the State, growing in rich, moist 

soils, usually in shaded ~ituations. Extremely variable as to size, 
pubescence, leaf-shape and color of the flower. The differences are' 
so great in some instances as to raise a question as to whether they 
should not be regarded as distinct species. 

Flowers from May until September. 
Tippecanoe (Cunningham); Daviess (Clements) j Steuben (Brad

ner); Cass and Fayette (Hessler); Jeffereon (Barnes); Vigo (Blatch
ley); Putnam (MacDougal); Franklin (Meyncke); Gibson and 
Posey (Schneck); Noble (Van Gorder); Clark (Baird and Taylor); 
Jay, Delaware, Randolph and Wayne (Phinney); Dearborn (Col
lins); Floyd (Clapp); Vermillion (Wright); KnoJ{o (Spillman); 
Decatur (Ballard); Hamilton and Marion (Wilson). 

T. 	PIL08A Lehm. 
Found in dry, gravelly banks or in drift Boils in various parts of 

the State. 	 Usually frequent in the stations in which it occurs. 
Flowers from June through August. 
Vigo (Blatchley); Cass (Hessler). 

PONTEDERIACE.LE. Pickerel-weed Family. 

PONTEDERIA L. 

P. CORDATA L. Pickerel-weed. 
Found in all parts.of the State, but especially abundant in the 

lake regions of the northern counties, where it grows in the shallow 
waters of lake margins. 

http:parts.of
http:PONTEDERIACE.LE
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Flowers from June until October. 
Tippecanoe (Cunningham); Laporte (Barnes); White (Husaey) ; 

Vigo (Blatchley); Gibson and Posey (Schneck) ; Noble (Van 
Gorder); Vermillion (Wright); Putnam (MacDougal); Shriner 
Lake (Deam): Steuben (Bradner); Kosciusko and Marshall (Coulter). 

HETERANTHERA R. and P. 

H. RENIFORMIS R. and P. Mud Plantain. 
Reported only from the southern counties, growing in shallow 

waters and in mud. The species probably does not extend far 
northward in our area. 

Flowers in July and August. 

Jefferson (J: M. Coulter); Gibson and Posey (Schneck). 


H. DumA. (Jacq.) Macl\!. Water Star.graas. 
(H. graminea VahI. ) 

Found throughout the State, growing in quiet water and also on 
muddy banks. The form growing in the mud is much reduced in 
size. Usually quite abundant in the stations in which it occurs. 

Flowers from July through September. 
Laporte (Barnes); Putnam (MacDougal); Noble (Van Gorder) ; 

Gibson and Posey (Schneck): Fayette (Hessler); Vigo (Blatchley) ; 
Kosciusko (Coulter). 

JUNCACEJE. Rush ~'amjly. 

JUNCUS L . • 
J. EFFUSUS L. Common Rush. Bog Rush. Soft Rush. 

Found throughout the State growing in swamps and moist place!!. 
Abundant in all stations from which it ill reported. 

Flowers from May until in August. • 
Jefferson (Barnes); Noble (Van Gorder); Decatur (Ballard); 

Lake (Hill); Vigo (Blatchley); Steuben (Bradner); Laporte. 

J. BALTICUS Willd. Baltic Rush. 
Confined to the southern shores of Lake Michigan. Added to the 

State flora by Rev. E. J. Hill. A northern shore form, probably 
not extendingmr inland in our area. 

Flowering in J aly. 

Lake (Hill). 
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J. TENUIS Willd. Slender Rush. Yard Rush. 
Abundant throughout the State, growing in dry or moist soils. It 

is usually more abundant in damp situations. 
Flowers from June through August. 
Tippecanoe (Cunningham); Jefferson (Barnes); Noble (Van 

Gorder) j Putnam (MacDougal) j Vigo (Blatchley); Hamilton and 
Marion (Wilson); Steuben (Bradner). 

J. GREENE! Oakes and Tuckerm. 
Found only in the north, where it occurs sparingly on the southern 

shores of Lake Michigan. The mass distribution of the speoies is 
near the sea coast. Contributed by Rev. E. J. Hill. 

Flowers in June. 

Lake (Hill). 


J. DlCROTOMUS Ell. Forked Rush. 
This species is admitted upon the authority of Dr. J. Schneck. I 

have seen no specimens, but as the collections of Dr. Schneck were 
passed upon by Dr. Gray, I do not feel justified in excluding the 
species. The form is of dry soils ,. near the coast" and its occurrence 
in our southwestern counties is difficult to understand. 

Flowers in June. 

Gibson (Schneck). 


J. MARGINATUS Rostk. Grass-leaved Rush. 
Reported from. the southern counties as occurring sparingly in 

grassy, moist places along ditches and sluggish streams. 

Flowering in May and June. 

Vigo (Blatchley). 


J. PELOCARPUS E. Meyer. 
Found in the northern part of the State in moist soils, in either 

shaded or open places. Not abundant. 
Flowers in July. 


Laporte (Barnes). 


J. RWRARDSONIANUS Schult. 
Found in the northern'counties growing in sandy soils about bogs 

and swamps. Recognized as a member of the State flom by Rev. 
E. J. HilI. 


Flowers in June and July. 

Lake (Hill). 
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J. NOD08US L. Knotted Rush. 
Found frequently in the northern counties, less frequently in the 

southern part of the State. Frequents swamps and moist, gravelly 
banks. 

Flowers in July and August. 

Noble (Van Gorder); Gibson (8chneck); Lake (Hill). 


J. TORREYI Coville. 
(J. nodOlJU8 megacephalus Torr.) 

In swamps and wet, sandy Iloils in the northern counties of the 
State. Usually associated with J. nodosus, from which it is not 
always separated. 

Flowers in July and August. 
Tippecanoe (Cunningham); Jasper (Barnes); Fayette (Hessler); 

Lake (Hill). 

J. SCIRPOIDES Lam. Scirpus·like Rush. 
Found throughout the 8tate, growing in wet, sandy soils. Ap

parently in greater abundance in the northern part of the State. 
Flowers in July and August. 
Laporte (Hill); Jefferson. 

J. BRAOHYCEPHALUS (Engelm.) Buch. 
(J. Oanaden8'is brachycephalus Engelm.) 

Found in the northern part of the State in coneiderabJe abundance. 
Usually not separated from J. Oanadensis, with which it is often 
associated. 

Flowers in August and September. 

Laporte. 


J. CANADENSIS J. Gay. 
Commonly found throughout the State, but especially abundant in 

the northern counties. 
Flowers in August and September. 
Shriner Lake (Deam); Steuben (Bradner); Laporte (Hill). 

J. ACUMINATUS Michx. Sharp-fruited Rush. 
Found throughout the State in low, wet grounds; seems to grow 

more vigorously in sllndy soils. 	 Abundant in all of its stations. 
Flowers in May and June. 
Vig(> ':Blatchley). 
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J. ACUMINATUS DEBILIS (A. Gray) Engelm. 
In wet sands on the margins of ponds and streams. Abundant in 

the stations in which it occurs. 

Flowers in May and June. 

Vigo (Blatchley). 


JUNCOIDES Adans. 

J. PIL08UM CL.) Kuntze. Hairy Wood-rush. 
(Luzula vernalia DC.) 

Reported as a member of the State flora by Dr. D. T. MacDou
gal. 	 Verifying specimens in herbarium of DePauw University. 

Putnam (MacDougal). 

J. CAMPESTRE (L.) Kuntze. Common Wood-rush. 
(Lttzula campestris DC.) 

Found plentifully in all parts of the State in open woods and 
other light shades. 

Flowers in May. 
Jefferson (Barnes); Fayette (Hessler); Putnam (MacDougal); 

Vigo (Blatchley); Steuben (Bradner). 

MELANTHACEJE. Bunch·flower Family. 

TOFIELDIA Huds. 

T. GLUTINOSA (Michx.) Pers. 
Found in the bogs and marshes of the northern counties. Not 

reported as occurring south of Cass County. While frequently 
found it is nowhere abundant. 

Flowers in May and June. 
Noble (Van Gorder); Lake (Hill); Cass (Hessler); Steuben 

(Bradner). 

CHAIvLELIRIUM Willrl. 

C. LUTEUM (L.) A. Gray. Blazing Star. 
(a. Carolinianum Willd.) 

Found in the most of the southern Counties growing in low 
grounds.. Frequently met, but abundant in nom~ of its stations. 
Apparently more vigorous in moist meadows, though also found in 
shaded localities. 

Flowers in May and June. 
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STE~ANTHIUM Knnth. 

S. GRAMINEUM (Ker.) Morong. Grass-leaved Stenanthium. 
(S. angustijolium Gray.) 

Found in dry soil in the southern counties, usually occurring on 
hills fronting the Ohio River. A southern form of limited distribu
tion in the State. 

Flowers in August and September. 

MELANTHLUM L. 

M. VIRGINIOUM L. Bunch-flower. 
In many parts of the State growing in marshes and wet woods. 

Nowhere abundant, but more frequent in thE! southern counties than 
in the northern. . 

Flowers in June and July. 
Cass (Hessler); Jay, Delaware, Randolph, ",nd Wayne (Phinney); 

Franklin (Meynck:e); Floyd and Harrison (Clapp). 

VERATRUML. 

V. VIRIDE Ait. Indian Poke. American White Hellebore. 
Sparingly found in many localities, growing in swamps and wet 

woods and thickets. 

Flowers in May and June. 


V. WOODI[ RQbbins. 
In central and southern counties growing in dry soils, usually on. 

shaded slopes. Not plentiful in any of the station!! in which it 
occurs. 

Flowers in June and July. 
Greene (Wood); Montgomery, Decatur (Shannon) ; Vigo, Monroe 

and Tippecanoe (Blatchley); Hamilton (Wilson). 

UVULARIA L. 

U. PERFOLIAl'A L. Perfoliate Bellwort. 
In rich, moist soils of woods and thicket!! throughout the State. 

Usually plentiful in the stations in which it occurs. 
Flowers in May and June. 
Jefferson (J. M. Coulter); Franklin (Meyncke); Clark: (Baird 

and Taylor); Noble (Van Gorder); Jay, Delaware, Randolph, and 
Wayne (Phinney); Fayette (Hessler); Putnam (MaoDougal). 
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U. 	GRANDIFLORA J. E. Smith. Large-flowered Ballwort. 
In moist, shaded places, in rich soil through01lt the State. Usu

ally abundant in all of its stations. 
Flewers from April through June. 
Tippecanoe (Cunningham) ; Daviess (Clementl!); Franklin 

(Meyncke); Clark (Baird and Taylor); Jeffer!!on (Barnes); 
Noble (Van Gorder); Jay, Delaware, Randolph, and Wayne 
(Phinney); Gibson and Posey (Rchneck); Monroe (Blatchley); 
Putnam (MacDougal); Dearborn (Collins); Knox (Spillman); 
Vigo (Blatchley); Hamilton and Marion (Wilson). 

U. 	SESSILIFOLIA L. 
(Oake8ia 8~ilifolia S. W ats.) 

Reported only from the southern counties, but doubtless of wider 
range in the State. It grows in moist woods and thickets, in rich 
soils, or in those containing much clay. 

Flower!! in May and June. 
Jeffer!!on (Barnes); Monroe (Blatchley); Clark (Baird and 

Taylor); Gibson and Posey (Schneck). 

LILIACE2E. Lily Family. 

HEMEROCALLIS L. 

H. FULVA L. Day Lily. 
Escaped from cultivation in the southern counties and established 

in meadows and along streams. 
Flower!! in June and July. 
Gibson and Po!ey (Schneck) ; Clark (Baird and Taylor); Jeffer

son (J. M. Coulter); Vigo (Blatchley). 

H. 	FLAVA L. The Yellow Day Lily. 
Found escaped from cultivation in the southwest. It occUr!! at 

the edges of gardens or in abandoned flower plats .. 

Flower!! in June and July. 

Gibson. 


ALLIUM L. 

A. TRICOCCUM. Ait. 	 Wild Leek. 
Throughout the State in rich soils in shaded places. Usually 

abundant where found, at times covering large areas to the practical 
exclusion of other plants. 

Flowers in June and July. 
45-Geol. 
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Jefferson (Barnes); l'vlonroe and Vigo (Blatchley); Putnam 
(MacDougal); Clark (Baird and Taylor); Noble (Van Gorder); 
Jay, Delaware, Randolph, and Wayne (Phinney); Fountain 
(Wright); Fayette (Hessler); Hamilton (Wilson); Steuben 
(Bradner). 

A. CERNUUM Roth. Nodding Wild Onion. 
Found abundantly throughout the State growing on gravelly 

banks, limestone ledges and wet meadows. Varies in size with the 
soil. Very variable. 

Flowers in July and August. 
Cass (Hessler); St. Joseph and Jefferson (Barnes); Owen and 

Putnam (MacDougal); Franklin (Meyncke); Clark (Baird and 
Taylor); Noble (Van Gorder); Jay, Delaware, Randolph, and 
Wayne (Phinney); Lake (Hill); Decatur (Ballard); Vigo (Blatch
ley); Steuben (Bradner). 

A. 	STELLATUM Ker. Prairie Wild Onion . 
. This western form is reported from Kosciusko County by Mr. 

W. W. Chipman. 	 Probably entered the State along railwa.y lines. 
Flowers in July and August. 

A. 	VI,NEALE L. Wild Garlic. Field Garlic. 
Found in fields in the central and southern counties. Quite 

abundant locally. 

Flowers in June and July. 

Tippecanoe (Cunningham); Franklin (Meyncke.) 


A. 	CANADENSE L. Meadow Garlic. 
Found throughout the State in moist soils, either in meadows or 

open woods. As a rule, quite common in its stations. 
Monroe and Vigo (Blatchley); Putnam (MacDougal); Franklin 

(Meyncke); Clark (Baird and Taylor); Noble (Van Gorder); 
Gibson and Posey (Schneck); Jay, Delaware, Randolph, and 
Wayne (Phinney); Jefferson (J. M. Coulter); Davies! (Clements) ; 
Cass (Hessler); Hamilton and Marion (Wileon). 

NOTHOSCORDUM Kllnth. 

N. BIVALVE (L.) Britton. Yellow False Garlic. 
(N. striatum Kunth.) 

On aandy hillsides and gravelly banks in various counties. Not 
common in any of the stations in which it occurs. 

Flowers from March through July. 
Tippecanoe (Cunningham); Gibson and Posey (Schneck); Vigo 

(Blatchley) . 
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LILIU}f L. 

L. 	PHILADELPHICUM L. Red Lily. Wood Lily. 
Throughout the State in dry soil in woods and thickets. Is most 

vigorous in sand soils. 
Flowers in June and July. 
Oass (Hessler); Monroe and Vigo (Blatchley); Clark (Baird 

and Taylor); Jefferson (J. M. Coulter); Nflble (Van Gorder); 
Gibson and Posey (Schneck); Hamilton (Wilson). 

L. 	CANADENSE L. Yellow Lily. 
Throughout the State, usually in moist soils in open places. The 

color of perianth-segments varies from yellow to red. 
Flowers in June and July. 
Tippecanoe (Cnnningham); Cass (Hessler); Vigo (Blatchley); 

Franklin (Meyncke); Noble (Van Gorder); Gibson and Posey 
(Schneck); Jay, Delaware, Randolph, and Wayne (Phin~ey); 

Jefferson (J. lVi. Coulter); Vermillion (Wright); Fayette (Hess
ler); Kosciusko (Chipman); Steuben (Bradner); Carron. 

L. SUPERBUM L. Turk's.cap Lily. 
Found throughout the State in marshes and damp meadows, but 

abundant in none of its stations. Of more frequent occurrence in 
the northern than in the southern counties. 

Flowers in July and August. 
St. Joseph and Laporte (Barnes); Gibson and Posey (Schneck); 

Noble (Van Gorder); Randolph (Phinney); Franklin (Meyncke); 
Steuben (Bradner). 

ERYTHRONIUM L. 

E. 	AMERJOANUM Ker. Yellow Adder's·tongue. 
Found abundantly in all parts of the State in rich, rather moist 

soil, in open woods or other light shades. 
Flowers from March U1atillate in MAY. 
Daviells (Clements); Jefferson (Barnes); Putnam (MacDougal); 

Franklin (Meyncke); Clark (Baird and Taylor) j Gibson and Posey 
(Schneck); Noble (Van Gorder); Dearborn (Collins); Jay, Dela
ware, Randolph, and Wayne (Phinney); Tippecanoe (Cunning
ham); Fayette (Hessler); Deeatur (Ballard); Vigo (Blatchley); 
Hamilton and Marion (Wilson); Steuben (Bradner). 
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E. ALBIOU1\{ N utt. White Adder's-tongue. 
Throughout the Sta.te in open woods and clea.rings in moist, rich 

soils. Plentiful, but not so abundant as the preceding species. 
Flowers from March through May. 
Tippecanoe (Cunningham); Daviess (Clements); Jefferson 

(Barnes); Vig& (Blatchley); C~rk (Baird and Taylor); Dearborn 
(Collins); Gibson and Posey (Schneck); Jay, Delaware, R8,ndolph~ 
and Wayne (Phinney); Franklin (Meyncke); Knox (Spillman);. 
Hamilton and Marion (Wilson); Steu ben (Bradner). 

QUAM ASIA Raf.. 

Q. 	HYAClNTRlNA (Rar.) Britton. Wild Hyacinth. Squills. 
(Oamassia Fraseri Torr.) 

Along streams and in rich, moist soils in many parts of the State. 
The species, formerly quite plentiful, is rapidly becoming extinct. 
To the north it occuri! in drift soils. . 
. Flowers in April and May. 

Tippecanoe (Cunningham) ;. Daviess (Clements); Cass (Hessler); 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Putnam (Mac
Dougal); Jay, Delaware, Randolph, and Wayne (Phinney); Frank· 
lin (Meyncke); Clark (Baird and Taylor); Gibson and POlley 
(Schneck); Dearborn (Collins);. Hamilton (Wilson). 

ORNITHOGALUM L. 

O. 	UMBELLATUM L. Star of Bethlehem. 
Infields and meadows in the sfmthern counties, and sparingly es

caped from cultivation elsewhere in the State. 
Flowers in May and June. 
Tippecanoe (Cunningham); Jefferson (J. M. Coulter); Jay, Del

aware, Randolph, and Wayne (Phinney); Gibson and POlley 
(Schneck); Decatur (Ballard); Vigo (Blatchley). 

MUSOARI Mill. 

M. BOTRYOIDES (L.) Mill. Grape Hyacinth. 
Sparinglyesca.ped from cultivation in the southern counties, along 

roadsides near gardens. 

Flowers from April through June. 

Jefferson (J. M. Coulter); Clark (Baird and Taylor). 
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ALETRIS L. 

A. FARIN08A L. Star-grass. Colic-root. 
In various parts of the State, growing in dry, sandy or gravelly 

soil. Quite scarce in all localities from which it is reported. 
Flowers in May and June. 
Caas (Hessler); White (Hussey); St. Joseph (Barnes); Lake 

and Vigo (Blatchley); Gibson and Posey (Schneck). 

CONVALLARIACELE. Lily-of-the·VaHey Family. 

ASPARAGUS L. 

A. OFFICINALIS L. Asparagus. 
Escaped from cultivation in many parts of the State, and very 

persistent where it has obtained a foothold. Found frequently as 
an annoying weed in cemeteries, having been largely planted in such 
places in past years. 

Flowers from May until in September. 
Tippecanoe (Cunningham); Daviess (Clements); Putnam (Mac

Dougal); Jefferson (Barnes); Franklin (Meyncke); Noble (Van 
Gorder); Clark (Baird and Taylor); Gibson and Posey (Sehneak); 
Jay, Delaware, Randolph, and Wayne (Phinney); Fayette (Hess
.ler); Vigo (Blatohley); Hamilton and Marion (Wilson) .. 

V AGNERA Adana. 

V. 	RACEMOSA (L.) Morong. Wild Spikenard. 
(Smilacina racc1IWsa Dest:) 

Found abundantly in all parts of the State, growing in moist soils 
in woods or on shaded banks. The berries are aromatic. 

Flowers in May and June. 
Tippecanoe (Cunningham); Daviess (Clements); Jefferson 

(Barnes); Putnam (MacDougal); Monroe and Vigo (Blatchley); 
Franklin (Meyncke); Clark (Baird and Taylor); Noble (Van Gor
der); Jay, Delaware, Randolph, and Wayne (Phinney); Gibson 
and Posey (Schneck); Fayette (Hessler); Knox: (Spillman); Ham
ilton and Marion (Wilson); Steuben (Bradner). 

V. STELLATA (L.) Morong. Stadlowered Solomon's Seal. 
eSmilaeina 8tellafa Desf.) 

In moist soils in shaded places, in various parts of the State. 
Found sparingly in all of its stations. 

Flowers in May and June. 
Jefierson(J. M. Coulter); Franklin (Meyncke); Noble (Van 

Gorder); Gibson and Posey (Schneck); Tippecanoe (HuSley); 
Hamilton (Wilson). 
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UNIFOLIUM Adans. 

U. CANADEN8E (Desf.) Greene. False Lily·of the-Valley. 
(JfaiantMmUTn Oanadensl3 Desf.) 

Found in the northern counties of the State in damp, shaded 
places. A favorite situation' for the form seems to be in tamarack 
swamps that have been partially dried through drainage. 

Flowers in May and June. 
Cass (Hessler); Noble (Van Gorder); Steuben (Bradner): Lake 

(Blatchley) . 

POLYGONATUM Adans. 

P. BIFLORUM (Walt.) Ell. Hairy Solomon's Seal. 
Found in all parts of the State growing in open woods Ilnd thick

ets. Usually abundant in the stations in which it occurs. 
Flowers from April through July. 
Davies:! (Clements); Putnam (MacDougal); Jefferson (J. M. 

Coulter); Franklin' (Meyncke); Clark (Baird and Taylor); Jay, 
Delaware, Randolph, and Wayne (Phinney): Noble (Van Gorder): 
Gibson and Posey (Schneck): Vigo (Blatchley): Hamilton and 
Marion (Wilson); Steuben (Bradner). 

P. COMMUTATUM (R. and S.) Dietr. Smooth Solomon's Seal. 
(P. giganteum Dietr.) 

Very abundant in all parts of the State, growing on shaded 
banks and damp hillside thickets. Very variable in size and in 
leaf.form. 

Flowers in May and .Tune, continuing through July in the deeper 
shades. . 

Tippecanoe (Cunningham); Daviess (Clements); Monroe and 
Vigo (Blatchley): Putnam (MacDougal): Jefferson (J. M. Coulter): 
Franklin (Meyncke): Clark (Baird and Taylor); Dearborn (Col. 
lins); Noble (Van Gorder); Gibson and Posey (Schneck): Jay, 
Delaware, Randolph, and Wayne (Phinney); Fayette (Hessler); 
Hamilton and Marion (Wilson); Steuben (Bradner). 

CONVALLARIA L. 

C. MAJALIS L. Lily.of.the-Valley. 
Escaped from cultivation in many places and very persistent. 

As an escape it :flowers very sparingly, sometimes not at all. 
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MEDEOLA L. 

M. 	VIRGINIANA L. Indian Cucumber-root. 
Found in many counties of the State in rich, moist soils of woods 

and thickets. Not abundant in any of its stations. 
J;"Ilowers in May and June. 
Jefferson (Barnes); Monroe (Blatchley); Putnam (MacDougal); 

Noble (Van Gorder); Fayette (Hessler); Steuben (Bradner); 
Lake. 

TRILLIUM L. 

T. 	SESSILE 1.1. Sessile·flowered Wake-robin. 
Common in rich moist soils of woods and thickets in aU parts of 

the State. Flowers have a very pleasant odor. 
Flowering season April and May. 
Tippecanoe(Cunningham); Daviess(Clements); Jefferson (Barnes); 

Putnam (MacDougal); Franklin (Meyncke); Clark (Baird and. 
Taylor); Gibson and Posey (Schneck); Noble (Van Gorder); 
Dearborn (Collins) ; Jay, Delaware, Randolph, and Wayne (Phin
ney); Knox (Spillman); Fayette (Hessler); Decatur (Ballard); 
Vigo (Blatchley); Steuben (Bradner). 

T. RECURVATUM Beck. Prairie Wake-robin. 
Growing in woods and thickets in moist, rich soils. Very abun

dant in all of its stations. 
Flowering season from April until June. 
Tippecanoe (Cunningham); Daviess (Clements); Jefferson and 

Cass (Barnes); Monroe and Vigo (Blatchley); Putnam (Mac
Dougal); Franklin (Meyncke); Clark (Baird and Taylor); Noble 
(Van Gorder); Gibson and Posey (Schneck) j Jay, Delaware, Rjtn
dolph, and Wayne (Phinney); Knox (Spillman); Decatur (Bal
lard); Fayette (Hessler); Hamilton and :l\farion (Wilson); 
Steuben (Bradner). 

T. 	NIVAL'E Riddell. Early Wake-robin. 
Found sparingly in various counties of the State, chiefly E!Outhern, 

growing in rich, damp woods and thickets. 
Flowers from March through May. 
Monroe (Blatchley); Putnam (MacDougal) j Clark (Baird and 

Taylor); Decatur (Ballard); Tippecanoe_ 

T. 	GRANDIFLORUM (Michx.) Salisb. Large·flowered Wake-robin. 
Ocoasionally found in rich woods, chiefly in the northern coun

ties. Many forms so referred in herbaria are really '1. erectum L. 
Flowers in May and June. 
Gibson and Posey (Schneck); Noble (Van Gorder); Steuben 

(Bradner). 
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T. ERECTUM L. Ill-scented Wake-robin. 
Quite abundant in most parts of the State, growing in rich, moist 

soils in shaded places. Variable in size and especially in color of 
the flowers. The flowers have a very unpleasant odor. 

Flowering season, April through June. 
Tippecanoe (Cunningham); Daviess (Clements) ; Jefferson 

(Barnes); Putnam (MacDougal); Franklin (Meyncke); Dearborn 
(Collins) ; Clark (Baird and Taylor); Noble (Van Gorder); Gib· 
son and Posey (Schneck); Jay, Delaware, Randolph, and Wayne 
(Phinney); Knox (Spillman); Decatur (Ballard); Fayette (Hess
ler); Vigo (Blatchley); Hamilton (Wilson); Steuben (Bradner). 

T. CERNUUM L. N odding Wake-robin. 
Found in moist, rich soils in shaded situations in various counties 

of the State, chiefly southern. Frequently confounded with pendu
lous forms of the preceding species. 

Flowers from April through June. 
Franklin (Meyncke); Jay, Delaware, Randolph, and Wayne 

(Phinney); Putnam (MacDougal); Vigo (Blatchley); Steubea 
(Bradner); Jefferson and Marion. 

SMILACElE. Smilax: It'amily. 

SMILAX L. 

S. HERBACEA L. Camon·flower. 
Found throughout the State in rich, damp soils, usually in shaded 

situations. Abundant in ail of its stations. The flowers are car- . 
rionsoonted. 

Flowers from April through June. 
Tippecanoe (Cunningham); Daviess (Clements); Monroe and 

Vig~ (Blatchley) i Putnam (MacDougal); Jefferson (J. M. Coul
ter); Gibson and Posey (Schneck); Clark (Baird and Taylor); 
Franklin (Meyncke); N oble (Van Gorder); Jay, Delaware, Ran
dolph, and Wayne (Phinney) j Vermillion (Wright); Fayette, Cass, 
(Hessler); Hamilton and Marion (Wilson); Steuben (Bradner). 

S. ECmRHATA (Engelm.) S. Wats .. Upright Smilax. 
Sparingly found in dry soil along railroad embankments. Not of 

general distribution; possibly a migrant. 

Flowers in May and June. 

Hamilton (Wilson). 
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8. 	GLAUCA Walt. Glaucous-leaved Greenbrier. 
In dry, sandy soil, reported only from the southern counties, but 

probably found throughout our area. 
Flowers in May and June. 
Vigo (Blatchley); Putnam (MacDougal); Jefferson (J. M. Coul

ter); Gibson and Posey (Schneck). 

S. ROTUNDIFOLIA L. Greenbrier. Catbrier. Horsebrier. 
In moist woods and borders of thickets, usually in rich soils. Plen

tiful in all parts of the State. The blue-black berries make the 
plant very attractive in the fall and early winter. 

Flowers from April through June. 
Tippecanoe (Cunningham); Putnam (MacDougal); Franklin 

(Meyncke); Clark (Baird and Taylor); Jefferson (J. M. Coulter); 
Jay, Delaware, Randolph, and Wayne (Phinney); Noble (Van 
Gorder); Dearborn (Collins); Gibson and Posey (Schneck); Decatur 
(BaUard); Vigo (Blatchley); Hamilton and Marion (Wilson); 
Steuben (Bradner). 

S. HISPIDA Muhl. Hispid Greenbrier. 
In various parts of the State, growing in rich, rather sandy soils 

in shaded places. Abundant in all of its stations. 
Flowers from ltfay through July. 
Monroe and Vigo (Blatchley); Jay, Delaware, Randolph, and 

Wayne (Phinney); Noble (Van Gorder); Putnam (MacDougal); 
Gibson and Marion. 

S. PSEUDO-CHINA L. Long-stalked Greenbrier. 
Reported only from the southern eounties, as found sparingly in 

sandy hillside thickets. Probably to be found in favorable situations 
throughout the State. 

Flowers from May through August. 
Daviess (Clements); Floyd (Clapp); Putnam (MacDougal); Vig() 

(Blatchley). 

S. LANCEOLATA L. Lance-leaved Greenbrier. 
Found in dry thickets, near railroads in a single county. The 

form is southern and its occurrence in our area is to be regarded as 
exceptional. 

Flowers from ltfarch until September. 

Decatur (Ballard). 
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AMARYLLIDAOElE. Amaryllis Family. 

HYMENOCALLIS Salish. 

H. 	OCCIDENTALIS (Le Oonte) Kunth. 
A southern and western form which is found only in our extreme 

southwestern counties, where it grows sparingly in moist, rich soils. 
Flowers in July and August. 
Gibson and Posey (Schneck). 

AGAVE L. 

A. VIRGINICA L. False Aloe. 
Found in the southern part of the State, growing in dry, usually 

sandy soils in upland or hill situations. Flowers pleasantly fra
grant, retaining fragrance after drying for a considerable time. 

Flowers in June and July. 
Daviees (Olements); Jefferson (J. M. Coulter); Gibson and 

Posey (Schneck); Scott (Coulter). 

HYPOXIS L. 

H. HIRSUTA (L.) Coville. Star· grass. 
(H. erecta L.) 

Found in dry, usually sandy soils in all parts of the State. Usu
ally quite plentiful in the stations in which it occurs. 

Flowers from May until the early frosts. 
Fayette (Hessler); Steuben (Bradner); Tippecanoe (Cunning

ham); Monroe and Vigo (Blatchley) j Clark (Baird and Taylor) ; 
Franklin (Meyncke); Jefferson (J. M. Coulter); Noble (Van 
Gorder); Gibson and Posey (Schneck); Jay, Delaware, Randolph, 
and Wayne (Phinney). 

DIOSCOREACE.iK Yam Family. 

DIOSCOREA L. 

D. VILLOSA L. Wild Yam-root. 
In damp, rich soils in shaded situations in many counties of the 

State, chiefly southern. The fruit which ripens in September is 
persistent through the winter. 

Flowers in June and July. 
Tippecanoe (Cunningham); Daviess (Clements): Fayette (Hese. 

ler); Vigo (Blatchley); Hamilton and Marion (Wilson); Steuben 
(Bradner); Jefferson (J. M. Coulter). 

http:DIOSCOREACE.iK
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IRIDAOE£. Iris Family. 

IRIS L. 

I. VERSICOLOR L. Larger Blue Flag. 
Throughout the State in marshes and low, wet plaoes, usually in 

great abundanoe in all of its stations. One of our most showy 
marsh plants. 

Flowers from May until in July. 
Tippeoanoe (Ounningham); Dav:iess (Olements); Olark and 

Jefferson (Barnes); Putnam (MacDougal); GibBon and Posey 
(Schneck); Jay, Delaware, Randolph, and. Wayne (Phinney); 
Dearborn (Oollins); Noble (Van Gorder); Vermillion (Wright); 
Decatur (Ballard) ; Fayette (Hessler); Vigo (Blatchley); Hamil
ton and Marion (Wilson); Steuben (Bradner). 

I. CRISTATA Ait. Orested Dwarf Iris: 
In the southern counties on hills and along stream.. Sparingly 

found in its various stations. Most abundant perhaps in moist 
places in the knobs. 

Flowers in April and May. 

Clark (Baird and Taylor); Monroe (Blatchley). 


GEMMINGIA Fabr. 

G. 	OHINENSIS (L.) Kuntze. Blackberry Lily. 
(Belamcanda Chinensis Adana.) 

Found in the southern counties along roadsides and upon hill
sides. 

Flowers in June and July. 
Daviess (Clements); Franklin (Meyncke); Jefferson (J. ~. 

Coulter); Gibson and Posey (Schneck); Fayette (Heisler); Vigo 
(Blatohley). 

SISYRINCHIUM L. 

S. GRAMINOIDES Bicknell. Stout Blue·eyed Grass. 
(S. anceps Cav.) 

In grassy plAces in moist soils. Frequent, but nowhere abundant. 
Flowers in April and May. 
Decatur (Ballard). 
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8. ANGUSTIFOLIUM Mill. Blue-eyed Grass. 
Abundantly found throughout the State in moist, grassy placeB~ 

usually in open fields and meadows. 
Flowers from May until September. 
Tippecanoe (Cunningham); Daviess (Clements); Putnam (Mac

Dougal); Clark and Jefferson (Barnes); Noble (Van Gorder); 
Franklin (Meyncke); Gibson and Posey (Schneck); Jay; Dela
ware, Randolph, and Wayne (Phinney); Knox (Spillman); Steu
ben (Bradner); Hamilton (Wilson); Fayette (Hessler); Vigo 
(Blatchley); Wabash (Jenkins). 

ORCHIDACE1E. Orchid Family. 

CYPRIPEDlUM L. 

C. AOAULE Ait. Moccasin Flower .. Stemless Lady's Slipper. 
Found only in the northern part of the State. It is of fair abund

ance in the stations in which !t occurs. It is found in dry shaded 
places, but in our area is most abundant in dense tamarack swamps 
on coarse soiled knolls .• 

Flowers in May and June. 

Cass (Hessler); Noble (Van Gorder); Fulton (Blatchley). 


C. REGINlE Walt. Showy Lady'S Slipper. 
(0. spectabile Salisb.) 

Found in the northern counties in swamps and low grounds. 
Rare in all of its stations. 

Flowers from June through September. 
Noble (VanGorder); Kosciusko (Chipman); Marshall (Hessler); 

Hamilton (Wilson); Lake and Porter; Steuben (Bradner). 

C. OANDIDUM Willd. Small, White LadY's Slipper. 
Found only ill the extreme southwestern counties on the borders 

of swamps. Of very occasional occurrence .. 

Flowers in May and June. 

Gibson and Posey (Schneck); Steuben (Bradner). 


C. HIRSUTUM Mill. Large, Yellow Lady's Slipper. 
(0. puhescem WiUd.) 

The most common species of the genus in the State. Found in 
many counties, growing in woods and thickets in rich, dry I!&il. 

Much more abundant than any other orchid. 
Flowers in May and June. 
Tippecanoe (Cunningham); Cass and Fayette (Hessler); Frank. 

lin (Meyncke); Noble (Van Gorder); Monroe and Vigo (Blatch
ley); Decatur (Ballard); Hamilton (Wilson); Steuben (Bradner). 
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C. 	PARVJFLORUM Salisb. Small, Yellow Lady's Slipper. 
Found in a few counties in sparing numbers associated with 

C. 	hirwtum, with which it intergrades. 
Flowers in May and June. 
Gibson and Posey (Schneck); Dearborn (Collins); Noble (Van 

Gorder); Lake (Blatchley). 

ORCHIS L. 

O. 8PECTABILIS L. Showy Orchis. 
Throughout the State, growing in rich soils in woods or thickets. 

In some of its stations it is quite plentiful. In many respects one 
of the most attractive of the orchids. The flowers are pleasantly 
fragrant. 

Flowering season, April and May. 
Tippecanoe (Cunningham); Clark (Barnes); Monroe and Vigo 

(Blatchley); Putnam (MacDougal); Franklin (Meyncke); Jay, 
Delaware, Randolph, and Wayne (Phinney); Jefferson (Barnes); 
Dearborn (Collins); Noble (Van Gorder); Knox (Spillman); 
Hamilton (Wilson); Steuben (Bradner); Fa~ette (Hessler). 

HABENARIA WiUd. 

H. ORBICULATA (Pursh) Torr. Round-leaved Orchis. 
A form that has entered our flora from the north. It is found in 

the northern part of the State in rich, shaded soils in sparing num
bers. 

Flowers in July and August. 

Noble (Van Gorder). 


H. HOOKERIANA Gray. 
(H. Hookeri Torr.) 

In the northern parts of the State associated with the preceding 
species, from which it is not easily separable. 


Flowers-in July and August. 

Noble (Van Gorder); Lake (Hill). 


H. 	BYPERBOREA (L.) R. Br. Tall Leafy Green Orchis. 
Occasional in swamps and wet woods in the extreme northern 

counties. 

Flowers in May and June. 

Lake (Hill); Porter. 




692 REPORT OF STATE GEOLOGIST. 

H. BRACTEATA (Willd.) R. Br. Bracted Orchis. 
In many counties of the State growing in open woods or upon 

hillsides, usually in thin, sandy soil. Not infrequent, but nowhere 
abundant. 

Floweril from May thr6ugh August. 
Tippecanoe (HuSBeY); Noble (Van Gorder); Caas (Hessler); 

Kosciusko (Coulter); Vigo (Blatchley); Lake (Hill). 

H. CLAYELLA'J'A (Mich.) Spreng. Green Wood Orchis. 
(D. tridentata Hook.) 

Reported only from the north as of occasional occurrence in 
moist, shaded soils. 


Flowering season July and August. 

Lake (Hill). 


H. FLAYA (L.) Gray. 
(D. t'ire8Cen8 Spreng.) 

In damp, dense woods, in the southwestern part of the State. 
Of exceptional occurrence. Added to the State flora by Professor 
Blatchley. 

Flowering specimens collected in June. 

Vigo (Blatchley); Gibson; Steuben (Bradner). 


H. 	CILIARIB (L) R. Br. Yellow·fringed Orchis. 
In the northern part of the State in moist, low grounds. Very 

occasional. 
Flowers in July and August. 
St. Joseph (Barnes); Tippecanoe (Noel); Steuben (Bradner). 

H. 	LACERA (Mich.) R. Br. Ragged Orchis. 
In peat bogs in the central and northern counties. Very ex

ceptionally found. 

Flowers in June and July. 

Fulton (Hessler). 


H. 	LEUOOPHlEA. (Nutt.) Gray. White·fringed Prairie Orchis. 
Moist soils in open places in the central and northern counties. 

Frequent. 
Flowers in July and August. 
White (Hussey); Noble (Van Gorder); Steuben (Bradner). 
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H. 	PSYCODES (L.) Gray. Purple-fringed Orchis. 
Fairly distributed throughout the State, growing in moist soils 

either in woods or open places. Most frequently found in marshes. 
Flowers in July and August. 
Jay, Delaware, Raudolph, aud Wayne (Phinney); Olark (Baird 

and Taylor); Jefferson (J. M. Ooulter); Noble (Van Gorder); 
Steuben (Bradner). 

H. 	PERAMIENA Gray. Fringeless Purple Orchis. 
Quite plentiful in the southern counties in moist, open places. 

Flower fragrant. 
Flowers in June and July. 
Jefferson (J. M. Ooulter); Gibson aud Posey (Schneck); Clark 

(Baird and Taylor); Monroe and Vigo (Blatchley). 

POGONIA JUS8. 

P. OPHIOGLOSSOIDES (L.) Ker. Rose Pogonia. Snake-mouth. 
Somewhat abundant in the northern counties, growing in marshy 

places aud peat bogs. 
Flowers in June and July. 
Noble (Van Gorder); Marshall (Hessler); Kosciusko (Ooulter); 

Lake (Hill); Steuben (Bradner). 

P. TRI4Nl'HOPHORA (Sw.) B. S. P. Nodding Pogonia. 
(P. pendtda Lindl.) 

Found throughout the State in rich soil, usually in woods or 
thickets. 	 Frequent but not abundant. 

Flowers in July and August. 
Noble (Vau Gorder); Gibson aud Posey (Schneck); Jefferson 

(J. M. Coulter); Shriner Lah (Doom); Hamilton (Wilson) iFa
yette (Hessler); Lake; Steuben (Bradner). 

P. 	VERTICILLATA (Willd.) Nutt. Whorled Pogonia. 
Found sparingly in southern and south central counties in damp 

woods in rich soils. 

Flowers in June and JUly. 

Jefferson (Barnes); l\Ionroe (Blatchley). 


ARETHUSA L. 

A. 	BULBOSA L. 
This distinctly northern form is found in the' northwestern part 

of the State, growing in marshes. 

Flowering specimens collected May 19. 

Lake. 
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GYROSTACHYS Pers. 

G. 	PLANTAGINEA (Rat:) Britton .. Wide-leaved Ladies' Tresses. 
(Spiranthea latifolia Torr.) 

In the central and northern counties on shaded banks and in 
woods in damp, rich soil. 


Flowers from June until in August. 

Tippecanoe (Hussey); Noble (Van Gorder). 


G. 	CEBNUA (L.) Kuntze. 
(Spiran:the8 cerm~a Richard.) 

Throughout the State, growing in marshes and low, wet meadow 
lands. Frequently met but nowhere abundant. 

Flowers in August and September. 
Cass (Hessler); Jefferson (Barnes); Vigo (Blatchley); Putnam 

(MacDougal); Gibson and Posey (Schneck); Noble (Van Gorder). 

G. 	PRECOX (Walt.) Kuntze. -Grass-leaved Ladies' Tresses. 
(Spiran:the8 prreeox Walt. ) 

A sheet of rather scanty material seems referable to this species. 
The normal range is so far to the east that the reference is dou bt
fully made. 

Col1ected in flower July 23. 

Clark (Baird and Taylor); Steuben (Bradner). 


G. 	GRACILIS (Bigel.) Kuntze. Slender Ladies' Tresses. 
(SpiranthefJ gracilis Bigel.) 

Not uncommon in many counties in dry soil, in light woods or 
open places. _ 

Flowering season, Au~ust and September. 
Tippecanoe (Hussey); Jefferson (Barnes); Franklin (Meyncke); 

Clark (Baird and Taylor); Noble (Van Gorder); Lake. 

PERAMIUM Salish. 

P. PUBESCENS (WiIld.) MacM.Downy Rattlesnake Plantain. 
(Goodyera pubellcena R. Br.) 

Found sparingly in many counties of the State, usual in high, dry 
soil in shaded places. In greater abundance in the more northern 
counties. 

Flowers in July and August. 
(jass (Hessler); Monroe and Vigo (Blatchley); Noble (Van 

Gorder); Gibson (Schneck); Putnam (MacDougal); Lake (Hill). 
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ACHROANTHES Raf. 

A: MONOPHYLLA (L.) Greene. White Adder's·mouth. 
(MicroBtylis monophyUa Lind!.) 


In moist woods in the southern counties. 

Flowers in July. 

Floyd (Clapp). 


A. 	UNIFOLIA (Michx.) Raf Green Adder's.tongue. 
(Microstylis ophioglos80ides N utt.) 

In dry soils throughout the State, in woods and thickets. Not of 
frequent occurrence. 


Flowers from July until in September. 

VigQ ILnd Monroe (Blatchley); Noble (Van Gorder). 


LEPTORCHIS Thouars. 

L. LILlIFOLIA (L.) Kuntze. Large Twayblade. 
(Liparia liliifolia Richard.) 

Throughout the State in rich, moist soils, in open woods and 
thickets. While found in many localities it iEl abundant in none of 
its stations. 

Flowers from May through July. 
Vigo and Monroe (Blatchley); Clark (Barnes); Union and 

Putnam (MacDougal); Gibson and Posey (Schneck); Franklin 
(Meyncke); Fayette (Hessler); Jefferson. 

L. LOESELII (L.) MacM. Fen Orchis. 
(LipariB Loeselii Richard.) 

In the northern counties of the State, growing sparingly in wet 
soils of billElides and thickets. Also found in the springy or quaking 
ground abollt lakes. 

Flowers from May untjl July. 
Fulton (Blatchley); Cass (Hessler); Kosciusko (Chipman); 

Noble (Van Gorder); Lake (Hill). 

CORALLORHIZA R. Br. 

C. 	CORALLOBHlZA (L.) Karst. Early Coral-root. 
eO. innata R. Br.) 

In the southern part of the State in dry, somewhat sandy soi], 
in open woods. 


Flowering season May and June. 

Floyd (Clapp). 


46-GeoI. 
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C. 	ODONTORHIZA. (Willd.) Nutt. Small-flowered Coral· root. 

In various counties, chiefly southern, growing in shaded place •• 


Found in many localities, hut never abundant. . 
Flowers in July and August. 
Clark and Jefferson (Barnes); Monroe (Blatchley); Franklin 

(Meyncke); Gibson and Posey (Schneck); Round Lake (Dliam); 
Fayette (Hessler); Steuben (Bradner). 

C. 	MULTIFLORA. Nutt. Large Coral-root. 

Of exceptional occurrence in a few stationlil, growing in open. 


woods and thickets. 

Flowers in July and August. 

Noble (Van Gorder); J efi'erson; Steuben (Bradner). 


TIPULARIA Nutt. 

T. UNIFOLIA (Muhl.) B. S. P. Crane~lly Orchis. 
(T. disoolor Nutt.) 

This local and rare species has been collected at Clifty Falls by 
Professor A. H. Young; of Hanover College. So far as I am able 
to determine, this is the only reference for the State. 

Flowering specimens collected in July. 

Jefi'eraon (Young). 


LIMODORUM L. 

L. 	TUBEROBUM L. Grass-pink. 
(Oalopogan pulchellus R. Br.) 

In ...-ariou! counties of the State in bogs and wet soils. Quite ~ 
plentiful, as a rule, in the stations in which it occurs. 

Flowers in June and July. 
Cass (Hessler); St. Joseph (Barnes); Noble (Van Gorder); Gib

son (Schneck); Lake (Hill); Steuben (Bradner). 

HEXALECTRIS Raf. 

H. 	APHYLLUS (Nutt.) Raf. Crested Coral·root. 
In the southern part of the State in rich woods. So far as my 

records show it was first coU6Ct6d by Mr. W. S. Blatchley. 

Flowers in August. 

Crawford (Blatchley). 
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APLECTRUM Nutt. 

A. 	SPICATUM (Walt.) B. S. P. Putty root. Adam and Eve. 

CA. hyemale Nutt.) 


Frequent in many parts of the State, usually in rich, sandy soils 
in open woods; frequently, especially in the northern countiell, 
growing plentifully in swamps. A very noticeable form in the early 
spring because of the abundant, large, elliptic leanl which have: 
persisted through the winter. 

Flowers in May and June. 
Clark (Barnes); Putnam (MacDougal); Franklin (Meyncke); 

Gibson and Posey (Schneck); Jefferson (J. M. Coulter); Noble 
(Van Gorder); Vigo (Blatchley); Hamilton (WilBon); Tippecanoe; 
Steuben (Bradner); Fayette (Hessler). 

Sub-class 2. 

DICOTYLEDONE8. 

Series· I. 

CHORIPETAL..:E. 

SA URURACE..:E. Lizard's-tail Family. 

SAURURUS L. 

S. CERNUUS L. Lizard's-tail. 
In wet, swampy places and along ditches and by the borders of 

ponds. Usually in shaded places in rich soils. In favorable situa
tions I have seen it cover acres. A handsome plant with fragrant 
flowers. 

Flowers from June through August. 
Tippecanoe (Cunningham) i Daviess (Clements); Jefferson (J.M. 

Coulter); Kosciusko (Coulter); Vigo (BlatchllY); Putnam (Mac
Dougal); Gibson and Posey (Schneck) i Noble (Van Gorder); Clark 
(Baird and Taylor) i Hamilton and l\farion (Wilson) j Steuben 
(Bradner); Marshall (Hessler). 

JUGLANDACE..:E. Walnut Family. 

JUGLANS L . 

. J. NIGRA L. Black Walnut. 
Originally distributed in great abundance throughout the State, 

but now pretty thoroughly removed because of its high commercial 
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value. Some considerable areas are still found, remote from meani 
of transportation, in which it stillaboundB, and considerable care is 
being exercised in the conservation and protection of the second 
growth. The tree reaches a height of from 100 to 150 feet and a 
trunk diameter of from five to ten feet. It is found chiefly in rich 
bottom lands and on hillsides. Its great value suggests it as a suit
able species for reforestration purposes. Its uses are too well known 
to need mention. Two well-marked varieties, reoognized by lumber
men and nut-gatherers, exist in our area; they are not, however, 
,considered as botanically distinot. 

Flowers in April and May; nuts ripen after the heavier frosts. 
Distribution general. 

J. CINEREA. L. Butternut. White Walnut. 
Generally distribuJed throughout the State in fair abundance, ex

cept in the louthwestern counties in which it occurs exceptionally. 
A tree from sixty to eighty feet in height and of a trunk diameter 
of from two to three feet. It grows chiefly in rich woodlands and 
reaches its greatest development along the Ohio River, where it oc
casionally reaches a height of one hundred and ten feet. • 

-The wood is light and soft, not strong, easily worked, taking a 
beautiful polish. 	 Used chiefly for interior finish, cabinet work, etc. 

Flowers in April and May; fruit ripens with the frosts. 
Distribution general. 

HIeORIA Raf. 

H. PECAN (Marsh.) Britton. Pecan. 
(Carya olivreformis Nutt.) 

Found in southern arid southwestern counties in considerable 
abundance and following the river courses in less numbers well to 
the north. It grows in bottom lands and alluvial soilII. A tree 
from one hundred to one hundred and sixty feet in height and with 
a trunk diameter of from three to five feet. 

The wood is heavy and hard, but brittle, and much less 'valuable 
than that of other hickories. It is used locally for wheel stock and 
fuel. Its IIweet, edible ,nuts form an important article of com· 
merce. 

Flowers in April and lVIay; fruit ripens in September and Oc
tober. 

Range indicated above. 
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H. 	MINIMA (Marsh.) Britton. Bitter-nut. Swamp Hickory. 
(Carya amara Nutt.) 

Distributed sparingly in various parts of the State, but chiefly in 
the northern portions. Generally found on the borders of Btreams 
and swamps. A tree from sixty to eighty feet high, with a trunk 
diameter of from two to three feet. 

The wood is heavy and tough, but checks in drying. Used ex:
tensively for hoops, ox yokes, etc., and locally for wheel stocks. 

Flowers in May and June; nuts ripen in I'leptember and October. 
Range as indicated. 

H. OVAT.A. (Mil1.) BrittOn. Shell-bark or Shag-bark Hickory. 
(Carya alba Nutt.) 

'VeIl distributed throughout the State and in most regions in 
great abundance. It is found in its best development in rich soils, 
though ofiengrowing on sandy ridges. A large tree ranging from 
80 to 100 fuet in height, though occasionally reaching 125 to 150 
feet, with a trunk diameter of from three to five feet. 

The wood is very hard and strong, tough and flex:ible, the more 
valuable portion being the nearly white sap-wood. It is used in the 
manufacture of agricultural implements, carriagell, ax: handles, 
baskets, etc. Large quantities are used locally for wheel stock. 
The nuts form a valuable commercial product. 

Flowers in May; nuts ripen in September and October. 
Range general. 

H. LACINIOSA (Michx. f.) Sarg. Big Shell-bark. King Nut. 
(Carya sulcata N utt.) 

This species is definitely reported from 36 counties, and is abund
ant in almost all of the southern counties. Dr. Ridgway reports it 
as" quite as abundant as H. ovata in lower Wabash dil!ltrict." This 
general distribution is of peculiar interest, since Professor Sargent, 
in Vol. IX, Tenth Census, p. 133, reports it a8 "Rare and locaL" 
It is found in moist, rich, usually alluvial soils. A tree from 80 to 
100 feet in height, with a trunk diameter of from two to four teet. 

The wood is of the saPle general character .as that of H_ ovata 
and is used for the same purposes. 


Flowers in May; nuts ripen in September and October. 

Distribution general: 


H. 	ALBA (L.) Britton. Mocker-nut. White-heart Hickory. 
(Qarya tomentosa Nutt.) 

Commol'!. in the more southern. counties of the State. Less fre
quent northward. Generally found in rich uplands, less commonly 

http:IXDLI.NA
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in bott~m lands. A tree ranging in height from 80 to 100 feet, 
with a trunk diameter of from two to four feet. 

The wood is similar to that of H. ovata and is used for the same 
purposes. 

Flowers in May and June; nuts ripen in October and November. 
Range as indicated. 

H. MIOROCARPA (Nutt.) Britton. Small-fruited Hickory. 
(Carya microcarpa Nutt.) 

Found in rich woods throughout the central and aouthern coun
ties in rich soils. Found associated with H.. ovata, from which it is 
usually not separated. It can bfl distinguished from H. ovata by its 
rough, close bark; smaller ovate buds, and smaller, thin-husked 
fruit. A tree rarely exceeding 80 feet in height or a trunk diameter 
of three feet. 

The hard, tough wood is of the same character as that of H. ovata 
and is used for the same purposes. 

Flowers in May and June; nuts ripen in September and October.. 
Range as indicated. 

H. 	OLABRA (Mill.) Britton. Pig-nut Hickory. Brown Hickory. 
(Carya pormna Nutt.) 

Oommonly distributed throughout the State, though not frequent 
in the extreme southwestern counties. A tree from 80 to 100, ex
ceptionally 120 feet in height, and with a trunk diameter of from 
three to five feet. 

The wood is of the same character as that of H. ovata and is used 
fur the same purposes. The species is usually found growing on dry 
hills. 

Flowers in May and June; the bitter fruit ripens in October and 
November. 

Range general. 

MYRICAOEJE. Bayberry Family. 

COMPTONIA Banks. 

C. PEREGRINA (L.) Ooulter. Sweet Fern. 
eMyrica aBplenifolia L.) 

A northern form, confined to the extreme north part of the State, 
. where it occurs in dry, sand soils, especially upon sand hills. No
where abundant. 


Flower. in April and May. 

Lake (HilI). 
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SALICACE..iE. Willow Family. 

POPULUS L. 

P. ALBA. L. Wbite or Silver-leaf Poplar. 
This tree has escaped so widely from cultivation as to be <;lonsid

ered a member of the State flora. It is found in yards and along 
roadsides, having sprung up from luokers of older· trees. The 
species thrives well and grows rapidly as an escape. The wood is 
soft and light and of little use in manufactures. 

Flowers in March and May. 
Range is practically identical with th9 places in which it has been 

culti vated. 

P. HETEROPHYLLA L. Swamp or Downy Poplar. 
Found in the swamps and alluvial soils of the souihwestern 

counties. A tree from eighty to ninety feet in height ami of a 
trunk diameter of from two to two and one half feet. Its wood is 
light, 80ft and not strong. The species, according to Dr. Ridgway, 
is much more abundant than any other species of the genus in Knox 
and Gibson counties. . 

Flowers in April and May. 
Vigo (Blatchley);· Gibson and PjJsey (Schneck); Knox (Ridg

way); Hamilton (Doane). 

P. 	GRANDIDENTATA Michx. Great-toothed Aspen or Poplar. 
This species is not of large distribution in the State. It is found 

in rich woods and along the borders of streams and swamps. 
The wood is light, soft and not strong, and is of little value save 

for paper pulp. 
Flowers in April and May. 
In addition to the citations the species is found sparingly along 

the lower stretches of the Wabash an'd its tributaries. 

Gibson (Schneck) j Knox (Ridgway). 


P. TREMULOIDE8 Michx. American Aspen. 
Fairly distributed throughout the State; common in the northern 

and central counties, somewhat rllre iJl the louthwest Dr. Ridgway 
says: " I have never 1!16en P. tremuWides in Knox or Gibson county, 
though it may occur." Dr. Schne~k, however, reports it as rare in 
Gibson and Posey counties. 

The wood is light and soft, neither strong nor durable. Largely 
manufactured into wood pulp, and in some localities ul!ed in turnery 
and for flooriIll. The species rarely exceed sixty feet in height, 
with a maximum trunk diameter of two feet. 

http:SALICACE..iE
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Flowers in March and May. 

Found in all of the central and northern comities, in dry or moist 


soils, and in the following southern counties: . 
Putnam (MacDougal); Decatur (Ballard); Vigo (Blatchley); 

Gibson and Posey (Schneck); Jefferson (J. M. Coulter); Clark 
(Baird and Taylor(; Hamilton and Marion (Wilson). 

P. DELTOIDES Marsh. Cottonwood. 
(P. monilifera Ai t. ) 

Well distributed throughout the State, bordering on streams in 
low, wet soil. A large tree, from one hundred to one hundred and 
fifty feet in height, with a trunk diameter of from four to eight feet. 
Wood very liable to warp in drying; light and soft. Largely used 
in the manufacture of paper pulp, light packing caseil, fence boards 
and fuel. 

It is now, being largely planted for ornament and shade, under the 
name of the Carolina Poplar. It has little to recommend it for this, 
use save its rapid growth and handsome foliage. Apart from these 
features, it has almost every bad habit that a plant can possess. 

Flowers in April and May. 

Found practically in every county of the State, for which reason 


specific ranges are omitted. 

SALIX L. 

S. NIGRA Marsh. Black Willow. 
Found chiefly in the southern counties and entirely absent from 

some of the uorthern counties. A small tree, from forty to fifty 
feet high, with a trunk diameter rarely reaching two feet. 

The wood is light, soft, and weak, and checks badly in drying. 
It has no econolllicnlue. The bark is tonic and astringent, and is 
a popular household febrifuge. Many fine trees of this species are 
to be found in the southern part of the State which can some day 
be utilized for lumber for Ilpecial purposes. 

Flowers in April and May. ' ' 
Vigo (Blatchley); Gibson and Posey (Schneck); Knox (Ridgway); 

Jefferson (J. M. Coulter); Hamilton (Willlon); Steuben (Bradner). 

S. NIGRA. FA.LCA.TA. (Purlilh) Torr. 
(S. jalcata Pursh.) 

On the banks of streams and ponds; less frequent than the type. 
Reported by Mr. 	W. S. Blatchley. 


Flowering in May. 

Vigo (Blatchley); Steuben (Bradner.) 


http:FA.LCA.TA
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S. LUOIDA Muh!. Shining Willow. Glossy Willow. 
In the .wamp regions of the extreme northern counties, 80 far as 

reporte go. An extremely beautiful form that could scarcely have 
escaped notice if of any general occurrence. The species has evi
dently entered our flora from the north. 

Flowers in April and May. 

Lake (Hill); Hamilton (Wilson); Steuben (Bradner). 


8. 	ALBA L.· White Willow. 
Fairly distributed in moist soils along streams and about dwell

ings. Probably et'caped from cultivation. 
Flower!! in April and May. 
Jefferson (J. M. Coulter); Putnam (MacDougal); Hamilton and 

Marion (Wilson); Vigo (Blatchley); Steuben (Bradner). 

8. ALBA ClERULEA (J. E. Smith) Koch. 
(S. crerulea J. E. Smith.) 

An evident escape from cultivation reported by Dr. D. T. Mac
Dougal. 


Flowers in April and May. 

Putnam (MacDougal). 


8. 	ALBA VITELLINA (L.) Kooh. Golden Osier. 
Throughout the State in moist soils, especially along streams. 
Flowera from April to May. 

S. PURPUREA L. 
Escaped from eultivation and well established in the southern 

counties. 

Flowering in April and May. 

Jefferson (J. M. Coulter); Hamilton (Wilson). 


8. FLUVUTILIS Nutt. Sandbar Willow. River-bank Willow. 
(S. longifolia Muhl.) 

In various parts of the State in wet, sandy Boil, often forming 
dense clumps. A tree from 20 to 30 feet high, rarely exceeding 
a foot in trunk diameter. 

The wood is light and soft and ill of no economic value. 

Flowers in April and May. 

Tippecanoe (Cunningham); Putnam (MacDougal); Vigo (Blatch


ley); Jefferson (J. M. Coulter); Olark (Baird and Taylor). 
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S. HUMrLIS Marsh. Prairie Willow. 
Found in dry soil in open places, somewhat abundantly. A 

shrub ranging from two to eight feet in height. 
Flowers in April and May. 
Laporte (Barnes); Putnam (MacDougal); Vigo (Blatchley); 

Tippecanoe (Coulter); Hamilton (Wilson); Steuben (Bradner). 

S. 	TlUSTI8 Ait. Dwarf Gray Willow. Sage Willow. 
In dry soil throughout the State. 
Flowers in March and April. 

S. DISCOLOR Muhl. Pussy Willow. Glaucou8 Willow. 
Generally distributed throughout the State, along streams and 

borders of swamps in low, wet soil. Rarely exceeding 20 feet in 
height and more frequently a shrub of from 10 to 15 feet. Wood 
80ft and weak; of no economic value. 

Flowers in March and April. 
Tippecanoe . (Cunningham) ; Jefferson (Barnes); Vigo (Blatch. 

ley); Kosciusko (Coulter); Clark (Baird and Taylor); Gibson and 
Posey (Schneck); Knox (Spillman); Hamilton (Willon); Stl'luben 
(Bradner). 

S. SERICEA Marsh. Silky Willow. 
In marshes and along streams in the central part of the Stat.. 

Not common where it occurs. 
Flowers in May and June. 
Decatur (Ballard); Hamilton (Wilson); Steuben (Bradner); 

Floyd (Clapp). 

S. 	PETIOLARlS J. E. Smith. Slender Willow. 
On low, moist, sandy banks in the southern part of the State. 

Added to the Hst by Mr. Blatchley. 	 Only occa8ionally found. 
F10wers in April and May. 
Vigo (Blatchley). 

S. 	CANDIDA Fluegge. Hoary Willow. 
In the extreme northern part of the State in bog~ and wet land •. 

Found rather abundantly in its ItatiOns. 

Flowering in May. 

Noble (Barnes); Lake (Hill); Steuben (Bradner). 


S. 	CORD..i.TA Muhl. Heart-leaved Willow. 
In a few counties in rather sparing numbers, growing in low, 

moiet soils. 	 More abundant southward. 
Flowers in April and May. 
Putnam (MacDougal); Vigo (Blatchley); Tippecanoe (Coulter). 
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S. CORDATA ANGUSTATA (Pursb). Anders. 
In wet soil in the northern part of the State. 
Flowers from April to May. 
Steuben (Bradner). 

S. GLAUCOPHYLLA. B.ebb. Broad·leaved Willow. 
Found only along the southern shores of Lake Miohigan, where 

it forms an important and characteristic member of the flora of the 
sand dunes. 

Flowers in ApriL 

Lake (Hill); Porter (Oowles). 


S. 	ADENOPHYLLA Hook. Furry Willow. 
Another species confined to the shores of Lake Michigan, where 

it is fonnd in sandy soil, chiefly on sand dunes. 

Flowering in April and May. 

Lake (Hill); Porter (Oowles). 


S. 	 :r.IYRTILLOIDES L. Bog Willow. 
In swamps and extremely wet soils in the central and northern 

counties. 	 An erect, slender shrub from one to three feet high. 
Flowers in April and May. 
Tippecanoe (Ounningham); Lake (Hill). 

The difficulty in the determination of the species of this genus has led 
to its being largely neglected by collectors. All of the species reported 
doubtless have a wider range than is indicated by the citations, but in 
the desire to have the record reliable no stations have been given unlels 
specimens have been examined. The hybridizing of the willows is very 
general, and adds greatly to the difficulty of determining the material 
sent for examination. It is believed that the list al given above can be 
relied upon and will serve as a lIuggestion to.future collectors to devote 
more care to this interesting genus. 

BETVLAOE..<E. Birch Family. 

CARPINUS L. 

O. 	 OAROLINIANA Walt. Water Beech. Blue Beech. American 
Hornbeam. 

Oommonly distributed throughout the State, along the borders of 
Iltreams and Iwamps. A small tree, from 30 to 50 feet high. 
with a trunk diameter rarely exceeding 15 inches. 

The wood is very heavy, strong, hard, tough and durable in 
contact with the soil. Susceptible of a high polish. Vied for posts, 

. levers, handles of tools, etc. 
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Flowers in April and May. 

Found in almost every county of the State. 

Tippecanoe (Laben and Conner); Putnam (~facDougal); Vico 


(Blatchley); Jefferson (J. M. Coulter); Clark (Baird and Taylor): 
Kosciusko (Coulter): Hamilton and Marion (Wilson): Steuben 
(Bradner). 

OSTRYA Scop. 

O. VIRGINIANA (Mill.) Willd. Ironwood. Leverwood. Hop.tree. 
(0. Virginiea Willd.) . 

Commonly distributed throughout the State, in fair abundance 
except in the southwestern counties, where it is reported as very 
rare. A small tree, with a maximum height of about 40 feet 
and a trunk diameter of from ten to twelve inches. Wood similar 
in character to that of the 'Water Beech and used for the same 
purposes. It is usually found on dry, sandy ridges, but oceasionally 
on ri ver banks. 

Flowen in April and May. 
Jefferson (J. M. Coulter): Putnam (MacDougal); Vigo 

(Blatchley); Tippecanoe and Kosciusko (Coulter); Clark (Baird 
and Taylor); Gibson and Posey (Sohneck); Hamilton and Marion 
(Wilson): Steuben (Bradner). 

CORYLuS L. 

C. AMERICANA Walt. Hazel-nut. 
Well distributed throughout the State and usually very abundant 

where it occurs. It frequently forms denae thickets to the praotical 
exclusion of all other plant forms. In many counties it is so abun
dant that the nuts furnish a considerable market product. It grows 
usually in dry soils, but does well in moist, low grounds. 

Flowers in March and April; nuts ripen in August, but are not 
reany edible until after frosts. 

Tippecanoe; Warren (Sutton); Putnam (MacDougal); Vigo 
(Blatchley); Kosciusko (Coulter): Floyd (Clapp); Noble (Van 
Gorder); Steuben (Bradner); Hamilton and Marion (Wilson). 

BETuLA L. 

B. POPULIFOLIA Marsh. American White Birch. 
This species occurs in Tippecanoe County, growing in moist soils' 

along the Wabash River. It occurs in sparing numbers. A tree 
about 40 feet high and with a trunk diameter of from 12 to 15 
inches. The wood is soft and weak, being of no special value. 

Flowers in May. 

Tippecanoe (Golden). 
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B. PAPYRIFERA. Marsh. Paper or Canoe Birch. 
Found only in the extreme northern part of the State, where it is 

reported as occurring in sparing numbers by Rev. E. J. Hill. 
Normally it is a large tree of from 70 to 80 feet in height and with 
a trunk diameter of from two to three feet. In our area it is much 
reduced. 

The wood is hard and strong, being largely us:ed in the manufac
ture of spools, shoe-lasts and pegs, for wood pulp, etc. 


Flowering in April and May. 

Lake (Hill). 


B. NIGRA. L. River Birch. Red Birch. 
Not abundant in the State and apparently confined to the southern 

counties, where it grows on the banks of streams and in low, wet 
grounds. A tall, slender tree reaching at times a height of nearly 
100 feet, with a maximum trunk diameter of two and one-half feet. 

The wood i. hard and strong and is used for furniture and 
wooden ware. 

Flowers in April and May. 
Gibson (Schneck); Clark (Baird and Taylor); Putnam, Jackson, 
Martin, Vigo (Blatchley). 

B. LENTA L. Cherry, Black or Sweet Birch. 
In a few counties of the State in sparing numbers. The tree in 

its full development is from 60 to SO teet high, with a trunk diameter 
of from three to four feet. In our area it is mu~h reduced in size. 

The wood is hard and strong and is used in the manufacture of 
furniture and in ship building.. "The aromatic oil of the branches 
and foliage is distilled in quantities and is an important article of 
commerce." (Britton and Brown.) 

FloweI'! in April and May. 
Fulton (Hessler); Gibson (Schneck); Noble (Van Gorder); 

Steuben (Bradner). 

B. PUMILA L. Low Birch. 
Occasionally found growing in marshes and swamps in the north

ern part of the State. A shrub ranging from five to fifteen feet in 
height. Abundant spepimens of tbe species have been collected by 
Dr. Robert Hessler. 

Flowers in May and June. 

Fulton (Hessler); Lake; Steuben (Bradner). 
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ALNUS Gaertn. 

A. INOANA (L.) Willd. Speckled or Hoary Alder. 
A small tree from twenty to twenty. five feet high, or oftener a 

branching shrub, found along borders of streams or swamps. Re
ported only from the northern counties on the authority of the State 
Catalogue. 

Flowers in April and May. 

Lake and Porter. 


A. RUGOSA (DuRoi) K. Koch. Smooth Alder. 
(A. serrulata Willd). 

Distributed in fair numbers through the State except in the east
ern and southeastern counties. A small tree .r shrub growing in 
wet, marshy regions. A decoction of the bark is a popular remedy 
against blood impurities. 

Flowers in March and April. 
Jefferson (J. M. Coulter); Gibson and Posey (Schneck); Tippe

~anoe and Kosciusko (Coulter); Noble (Van Gorder); Knox 
(Ridgway). 

FAGACEjK Beech Family. 

FAGUS L. 

F. AMERIOANA Sweet. Beech. 
(F. fe;r-ruginea Ai~.) 

Commonly distributed throughout tlie State, though in greatest 
abundance and size in the southern counties. A large tree from 
7.5 to 110 feet high and with a maximum trunk diameter of five 
feet. 

The wood is very hard, tough and strong, but is difficult to season 
and Hable to check in drying. It has a high value as a fuel and is 
largely used in the manufacture of chairs, shoe-lasts, plane stocks, 
handles, etc. It commonly grows in rich soils and is often the pre
vailing tree over wide areas. 

Flowers in April and May. 

The range is so general that specific localities are omitted. 


CASTANEA Adana. 

C. DENTATA (Marsh.) Borkh. Chestnut. 
(G. sativa Am,ericana Wats. and Coult.) 

Found abundantly in some of the southern counties, especially in 
the region of the Knobs where it sometimes forms large groves. 
More sparingly found in other parts of the State, in most of the 
latter cases as an el!lcape. It is indicative when growing in numbers 
of rich soil. A tree from 80 to 100 feet in height and with a trunk 
diameter of from six to thirtQen feet. 
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The wood is light and soft, not strong, but durable in contact 
with the Boil; it che'cks and warps badly in drying. Commonly 
used in cabinet-making, fencing, posts and railway ties. Its chief 
value, perhaps, lies in its fruit. Cultivated quite largely in lawns 
and parks. 

Flowers in June and July; fruit ripens in September and October. 
Decatur (Ballard); Clark, Floyd, Harrison, Posey, Crawford, 

Gibson, and Knox. 

C. PU?tflLA. (L.) Mill. Chinquapin. 
In the southwestern part of the State, usually in dry soil. Not of 

especial abundance. A shrub or small tree. I have seen no speei
mens, but material was determined by Professor Sargent, and also 
by Dr. Robert Ridgway. 

Flowers in .Tune; fruit ripens in September. 
Knox and Gibson counties; "Valley of lower Wabash River, 

Indiana" (Sargent). 

QUERCUS L. 

Q. RUBRA. L. Red Oak. 
Well distributed tbrough the timbered regions of the State, 

though reported as not common in the central eastern counties. A 
large tree ranging in height from 80 to 100 feet, with a trunk 
diameter of from three to seveu feet; exceptionally larger. 

The wood is coarse-grained, hard and strong., Used extensively 
for clapboards, cooperage, in the manufacture of cheap grades of 
furniture, and for in~ide finish. 

Flowers in May and June; acorns ripe in September and October. 
As its range practically covers the State, specific statiGns are 

omitted. 

Q. P ALUSTRI8 Du Roi. Swamp Oak. Pin Oak. 
Well distributed especially in the southern cGunties of the State, 

becoming less frequent toward the north. Usually found along the 
borders of streams or in swamps in rich soil. A tree in Gur area of 
from 80 to 100 feet in height and of a diameter ranging-trom three 
to five feet. 

The wood is coarse grained, hard and very strong and is some
what used for shingles, clapboards and in cooperage. 

Flowers in May and June; acorns ripen in September and Oc
tober. 

Range general, limited as indicated above. According to Rev. E. 
J. Hill the northern limit of the species is the southern shore of 
Lake Michigan. (Bot. Gaz., VoJ. 26, pp. 53-57.) 
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Q. TExANA Buckley. Texan Red Oak. 
A tree very similar to Q. rubra and Q. palustri8, from which it is 

usually not separated. It is found in Gibson, rosey and Knox 
counties and probably extends farther northward along the Wa
bash River. In its maximum development it is much larger than 
either of the preceding species. 

The wood is hard, heavy and strong and used for the same pur
POStl8 as the preceding forms. 

Flowers in April and May; fruit ripens in September and Oc
tober. 

The form was first detected in the State by Dr. J. Schneck. 

Q. COCCINEA. Wang. Scarlet Oak. 
Found throughout the State, but in much greater development 

both as to size and number in the southern counties. Not frequent 
in the northern part of the State and wanting in certain of the cen
tral-eastern counties. In our area the species reaches a height of 
from 80 to 140 feet and a trunk diameter of from two to four feet. 

The wood is not distinguished commercially from that of the red 
oak and is used for the same purposes. 

Flowers in M ...yand June; acorns ripen in September and Oc
tober. 

Range sufficiently indicated above. 

Q. VELUTINA. Lam. Black Oak. Yellow-barked Oak. 
(Q. oocC'inea tinctoria Gray.) 

More largely distributed than Q. coooinea, which it somewhat reo 
semhles. It usually grows on mOIst or dry uplands associated with 
red and white oaks, various hickories and maple!!. A tree of about 
the same size as the scarlet oak. 

The wood is heavy an~ strong, but not tough. As is the 
case in the majority of oaks, it checks badly in drying. Used 
for cooperage and in construction. The bark is rich in tannin and 
is largely used in tanning; and the inner bark, which is extremely 
bitter, furnishes a valuable yellow dye. 

Flowers in May and June; acorns ripen in September and Oc
tober. 

Range sufficiently indicated above. 

Q. DIGITA.TA (Marsh) Sudw. Spanish Oak. 
(Q. faleata Michx.) 

General, but by no means abundant, in the southern counties. 
Usually found in dry, gravelly soils. A tree ranging from 80 ro 
100 feet in height, with a maximum trunk diameter of six feet. 

http:DIGITA.TA
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Wood very hard and strong, but not durable. Used for oooperage 
and construction, but most largely for fuel. The bark is rioh in 
tannin and i~ used for tanning. 

Flowers in May and June: acorns ripen in September and 
Ootober. 

Range sufficiently indicated. 

Q. MARYLANDICA Moenoh. Bla.ok·Jaok Oak. Barren Oak. 
eQ. nigra L ?) 

Found in barrens north and south, ordinarily in dry soiL A 
familiar tree, from 40 to 50 feet in height, and rarely exceeding two 
feet in diameter. 

The wood is very hard and strong, but not durable, and checks 
badly in drying. Of little value exoept for fuel. 

Flowers in May and June; acorns ripen in October and November. 
Dii!tribution suffioiently indioated. 

Q. PHELLOS L. Willow Oak. 
Rare in rioh, sandy soils, in the southwestern oounties. A tree 

from 60 to 80 feet high, with a trunk diameter of from two to three 
feet. 

The wood is heavy and I!Itrong, but not hard. It is used somewhat 
for wheels, clapboards and in construction. 

Flowers in April and May; acorns ripen in September and October. 
Found in Gibson, Posey and Knox counties. 

Q. IMBRICAR£A Michx.Shingle Oak. Laurel Oak. Peach· leaved Oak. 
A species easily distinguished from the mct that it is the only oak 

within our area with entire leaves. The leaves are shining, lance
01aoo in shape, and somewhat resemble those of the Peach. In 
Vigo Oountythe species is most commcmly known as "Jack Oak." 
It is fairly distributed throughout the State in rich soils. A tree 
from 80 to 100 feet high and from two to three feet in diameter. 

The wood is heavy and hard, but checks badly in drying. Used 
for clapboards and shingles, and highly valued as a fuel. 

Flower., in April and May; acorns ripen in September and October. 
Range, general. 

Q. ALBA L. White Oak. 
Oommon throughout the timbered regions of the State, in many 

parts cODstituting the larger part of the forests. One of the most 
valuable forest trees yet remaining in any numbers. The largest 
specimens have, of course, been removed, but many of merchantable 
size remain. The tree reaches a beight of from 80 to 100 feet and a 
trunk diameter of from three to seven feet. 
47-Geol. 
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The wood is strong, heavy, tough and durable in contact with the 
soil. It is, however, liable to check unle~s carefully seasoned. The 
species is of the highest economic value, the wood being used for 
almost every conueivable purpose from ship building to basket mak
ing. The value of the form is rapidly increasing, and they should 
be carefully' conserved by the land owner. 

Flowers in May and June; acorns ripen in September and October. 
Distribution general. 

Q. 	LYRATA Walt. Swamp, Overcup or Post Oak. 
In swamps and along streams. "Common, locally, in Knox and 

Gibson counties. Unquestionably this species." (Ridgway.) 
A tree from 80 to 1 00 feet in height, with a diameter of from two 

to three feet, often growing in deep, and often submerged swamps. 
The wood is of the same general character and is used for the 

same purposes as the white oak. 

Flowers in April and May; acorns ripen in September. 

Distribution as indicated. 


Q. MAOROOARPA Michx. Bur Oak. Overcup or Mossy-cup Oak. 
Common throughout the State in lands of fair quality, Readily 

recognized by its rough, thick and shaggy bark Ilnd its profuse 
branching. A large tree 80 to 100, exceptionally 150 feet high, 
with a diameter of from four to eight feet. 

The wood is heavy, hard, strong, tough and more durable in con
tact with the soil than that of other American oaks. Usually con
founded with the less valuable Q. alba and employed for the same 
purposes. UEed locally to a considerable extent for wheel stock. 

Flowers in May and June; acorns ripen in September and October. 
Distribution general. 

Q. MINOR (Marsh) Sarg, Post or Iron Oak. 
eQ. stellata Wang.) 

Not common, but found in dry, sandy soil in the southern and 
southwestern counties. A tree rarely exceeding 80 feet in height 

• or a diameter of four feet. 
The wood is not so tough as that of Q. alba, but otherwise of simi

lar character. Largely used f(')r fencing and railroad ties, less com
monly for carriage stock and in oooperage. By some considered the 
most durable timber for posts, whence its common name. 

Flowers in M~y and June; acorns ripen in September and Oc
tober. 

Distribution 8S indiCAted abo va. 
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Q. PLATANOlDE!! (Lam.) 8udw. Swamp White Oak. 
(Q. bicolor Willd.) 

Well distributed in thil State along the borders 6f streams and 
swamps, but not fouDd in the central·eastern counties. A large, tree, 
from 90 to 120 feet in height, with a trunk diameter of from four to 
eight feet. 

The wood is heavy, hard, strong and tough, checking to some ex
tent in drying. It is used for the same purposes a8 the white oak; 
locally to some extent for wheel stock. 

Flowers in May and June; acorns ripen in September and Oc
tober. 

Distributi()n general in situations indicated. 

Q. ~IICHAUXII Nutt. Basket Oak. 
Found in low, wet alluvial 1I0il, especially in the southwestern 

portion of the State. Dr. Ridgway reports it as common in Knox 
and Gibson counties; at' times the prevailing species on limited 
areas. A tree about 100 feet high, with a trunk diameter ranging 
from four to seven feet. 

The wood is easily split, very durable in contact with the soil, 
tough and strong. Used for agricultural implements, wheel stock, 
baskets, cooperage, fencing and construction. The large, sweet 
acorns arB eagerly eaten by stock. 

Flowers in April and May; fruit ripens in September and Oc
tober. 

Distribution as indicated above. 

Q. PRINUd L. Rock Ohestnut Oak. 
This species was found by Miss Alida Ounningham in Tippecanoe 

Oounty in la96. The form was growing in dry soil, and the tree 
from which material was collected was about 80 feet in height, with 
a trunk diameter of a little more than two feet. So far as I am 
aware, the only record for the State. 

Q. AOUMINATA (Mich.) Sarg. Yellow Oak. Ohinquapin Oak. 
(Q. llfuJdenbergii Engelm.) 

Well distributed throughout the State in rich soils. A tree from 
80 to 100 feet in height, with a trunk diameter of from two to three 
feet. According to Mr. Blatchley, two marked varieties of the 
species occur in Vigo Oounty. "In the one the leans closely re
lIemble those of the chestnut, being lanceolate, acuminate, sharply 
serrate, the veins very prominent; five and one-half inches long by 
one and three-fourths inches wide (average). In the other the 
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leaves are broadly ovate or obovate, seven inches long by Dve wide, 
the teeth rounded, the veins less prominent." The small acorns 
are sweet and edible . 
. The wood is very strong and durable in contact with the soil, but 

ehecks badly in drying. Used for cooperage, railroad tie!!, wheel
stock, fencing, etc. 

Flowers in May and June; acorns ripen in October and Novem~ 
ber. 

Range indicated. 

ULMACE£. Elm Family. 

ULMUS L. 

U. AMERICANA L. American or White Elm. Water Elm. 
Generally distributed throughout the State, and found in soils of 

every character, though reaching its greatest development in low, 
rich woods and along streams. A tree from 90 to 110 feet high, 
with a trunk diameter at times as great as eight or nine feet. 

The wood is hard to split, but is strong and tough. It is used 
extensively for wheel stocks, saddle trees, flooring, in cooperage, 
and is now being largely exported to England for use in boat and 
ship building. The form is one of our most desirable shade trees 
either for lawns or streets. Its only disadvantage is, perhaps, its 
liability to injury from insects. 

Flowering season, March and April. 

Distribution so general that specific stations are omitted. 


U. RACEMOSA Thomas. Cork or Rock Elm. Hickory Elm. 
The distribution of this form is rather peculiar, so far as reports 

indicate. It is abundant in Franklin County and along the banks 
of the Ohio as far west as Jefferson County, but is not reported from 
any of the southwestern counties. It is found plentifully in Noble 
County, but in the central· eastern counties between Noble and 
Franklin it is apparently wanting. Sparingly found in other 
counties, usually in rich soils, though growing well in low, wet clay. 
A large tree, 60 to 90 feet high,often two or three feet in diameter. 

The wood is hard, tough and strong, and susceptible of a high 
polish. It is largely used in the manufacture of heavy agricultural 
implements, for railway ties, bridge timbers, s.ills, etc., and is a 
form of high economic value. 

Flowers in April. 

Distribution indicated above. 
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U. A.LATA Mich. Winged Elm. Wahoo. 
A small tree, found in the southern and southwestern counties, 

usually in moist soils along streams. Occasionally it occurs in dry 
uplands. It is ordinarily rather sparingly found, though quite 
frequent in Crawford and Harrison counties. 

The wood is compact and unwedgable, and is Jargely used for 
hubs, blocks, etC'. 

Flowering season, March and April. 

U, FULVA Mich. Slippery or Red Elm. 
Generally but sparingly distributed throughout the State. More 

abundant apparently in the southeastern counties than in other parts 
of the State. A tree, in our area, from 45 to 60 feet high and with 
a trunk diameter of from one and one-half to two feet. 

Its wood is close-grained, compact and strong, and durable in 
contact with the soil. It splits readily when green. Largely used 
for wheel-stock, fence'posts, rails, railway ·ties, sills, etc. An in
fusion of the inner bark is a favorite h<msehold remedy. It grows 
most plentifully on the borders of streams and on hillsides in rich 
soils. 

Flowers in March and April. 
Distribution general. 

PLAN ERA. J. F. Gmel. 

P. AQUATICA (Walt.) J. F. Gmel. Water Elm. 
In swamps and other extremely wet places in the central and 

southern parts of the State, but always in sparing numbers. It is 
not reported as occurring north of Putnam County. A small tree in 
our area, rarely exceeding 30 feet in height, with a trunk diam
eter of from ane to one and one·half feet. 

The wood is soft and weak and of no special economic value. 

Flowering season, April and May. 

Distribution indicated above. 


CELTIS L. 

C. OCCIDENTALIS L. Hackberry. Sugarberry. 
Common throughout most of the State, but sparingly found in the 

central-eastern counties, and reduced in size in the northern coun
ties. It is ordinariiy found in open woods in dry soils, and particu
larly affects upper river terraces. A tree from 60 to 90 feet high, 
though exceptiqnally found from 110 to 115 feet (Ridgway), with 
a trunk diameter of from two to five feet. 
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The wood, while heavy, is soft and weak, and takes a fairly good 
polish. Used very largely for fencing and occasionally in the man
ufacture of cheaper grades of furniture. 

Flowers in ApriJ and May. 
Distribution indicated above. 

O. MISSISSIPPIENSIS Bosc. Southern Hackberry. 
A tree less common than the former and found in much more 

restricted area, being c)nfined to the southern and southwestern 
counties. It is a tree similar to the preceding, though usually 
somewhat sm9.Jler. It is found in dry Boil and seems to intergrade 
with C. occidentalis L. 

The wood is of the same character and is used for the same pur
poses. 


Flowers in April and May. 

Distribution 8S indicated. 


MORACE..E. Mulberry Family. 

MORUS L .. 

M. RUBRA. L. Red Mulberry. 
Generally distributed throughout the State, but not abundant in 

any locality. A tree from 50 to 60 feet high, with a trunk diameter 
of from three to five feet. It is generally found in rich bottom 
lands, though growing in reduced size in other locations. 

The wood is not strong, but is rather tough and compact and of 
great durability in oontact with the soil. It is largely used in 
fencing, cooperage and for snaths; in the South it is largely em
ployed in boat and ship building. 

Flowers in April and May; fruit ripening in June and July. 
No better form could be pla.nted to retain the birds in any given 

area. 
Distribution as indicated. 

M. ALBA. L. White Mulberry. 
Escaped from cultivation in the southern counties. Years ago 

large orchards of this species were planted in various southern 
counties for feeding silkworms. The industry did not thrive, but 
the trees have mainta.ined themselves and have spread somewhat 
freely from their original stations. 

Flowers in May; fruit ripens in July. 
Found in all the southern counties to a greater or less t:dent and 

reported as far north as Putnam. 
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TOXYLON Raf. 

T. 	POMIFERUM Raf. Osage Orange. 
(Madura aurantiaoa Nutt.) 

Used largely throughout the State for hedges and wind breaks 
and sparingly escaped in various counties. In our area the form 
rarely exceeds 30 or 40 feet in height and a trunk diameter of from 
one to one and one· half feet. It establishes itself strongly in rich 
soil, but becomes a straggling shrub in light thin soils. 

The wood is hard, very strong, dense and durable. 

Flowers in May and June; fruit ripens in October and November. 

Tippecanoe (Thompson); Decatur (Ballard); Vigo (Blatchley) ; 


Jefferson (J.l\f. Coulter); Kosciusko (Coulter); Hamilton (Wilson). 

HUMULUS L. 

H. LUPULUS L. Hop. 
Escaped from cultivation somewhat extensively in various parts 

of the State. Usually found in thickets along the banks of streams. 
Flowers in June and July; fruit matures in September and 

October. / 
Tippecanoe (Cunningham); Vigo (Blatchley); Gibson and Posey 

(Schneck); Clark (Baird and Taylor); Jefferson (Barnes); Ham
ilton (Wilson); Steuben (Bradner). 

CANNABIS L. 

C. SATIVA L. Hemp. 
In waste, rather dry placel3, in various counties. Abundant in 

places, but rarely troublesome. Of much wider range than citations 
indicate. 

Flowers from July until September. 
Tippecanoe (Cunningham); Putnam (MacDougal); Fayette 

(Hessler); Vigo (Blatchley); Jefferson (Barnes) ; Kosciusko 
(Coulter); Clark (Baird and Taylor); Hamilton and Marion 
(Wilson); Steuben (Bradner). 

URTICACE..£. Nettle Family. 

URTICA L. 

IJ. DIOIOA L. Stinging or Great Nettle. 
Rare, in waste plac~ and hy, roadsides . 
.Flow€rs from July until September. 
Marion. 
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U. 	GRACILIS Ait. Slender Nettle. 
}i'ound in various parts 01 the Sta!te growing in dry soil. Sting

ing hairs few in number. 
Flowers from June through October, 
Hamilton and Marion (Wilson); Fayette (Hetl8ler); Vigo 

(Blatchley); Gibson and Posey (Schneck); Jefferson (Barnes); 
Kosciusko and Tippecanoe (Coulter); Steuben (Bradner). 

URTICASTRUM Fabr. 

U. DIVARICATUM (L.) Kuntze. Wood Nettle. 
(Laporte.a Canadensis Gaud.) 

Throughout the State in rich soils, in moist, shaded plMcs. 
Sometimes very abundant in low, dense woods. Thickly clothed 
with .stinging hairs. 

Flowers from July until September. 
Hamilton and Marion (Wilson); Tipp€C3.lloe (Cunningham); 

Daviess (Clements); }'ayette (Hes'ller); Putnam (MacDougal); 
Vigo (Blatehley); Jefferson (Barnes); Gibson and p()BeY 
(Schneck); Clark (Baird and Taylor); Noble (Van Gorder); 
Kosciusko (Ooulter); Steuben (Bra~er'). 

ADICEA Raf. 

A. PUMILA (L.) Rat. Clear Weed. Rich Weed. 
(Pilea pumila Gray.) 

In all parts of the 8tate, in shaded, rich ooil, sometimes b&
coming annoying in lawns. It is usually abunCJ.au,t in ita stations. 

Flowers from July through Septemoor. 
Hamilton (Wilson); Tippeca.noe (Cunningham); Jefferson 

(Bames); Putnam (MacDougal); Fayette (Hessler); Vigo (Blatch
ley); Giboon and Posey (Selmeek); Jefferson (J. M:. Coulter); 
Kosciusko (Ooulter); Steuben (Bradner) . 

. BOEHMERIA Jacq. 

B. CYLINDRICA (L.) Willd. False Nettle. 
Throughout the State somewha,t a.bundantly, ~ing in. low, 

moist woods and on the borders of swamps. 
Flowers from July until September. 
Hamilton (Wilson); Daviess (Olements); Wayne (Plummer); 

Payette (Hessler); Putnam (MacDou~); Vigo (Blatchley); Gib
so,n and Posey (Schneck); Jefferson (J. M. Ooulw); Kosciusko 
(Ooulter); Tippecanoe (Hussey); Steuben (Bradner). 
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PARIETARIA L. 

P. PENN8YLVANWA Muhl. 
On shaded b8Jlks or in dry rocky pllU!8$ in various oounaes 

of the State. Of frequent occurrence, but nowhere abundant. 
Flowers from June through August. 
Daviess (Olements); Kosciusko (Ohipmnn); Jefferson (Barnes); 

Hamilton and Marion (Wilson); Fayette (Hessler); Putnam (MlU!
Dougal); Gibson and Posey (Schneck); TippOC8.IJ.OO (Ooulter). 

LORANTHACElE. Mistletoe Family. 

PHORADENDRON Nutt. 

P. FLAVESCEN8 (Pursh) Nutt. American lVlistletoe. 
Plentiful, especially in the southern part of the State, where it 

is parasitic on various deciduous tree$. In our area it is found 
most frequently on the American Elm, Honey Locust 8Jld White 
Oak, in the order named. Farther south it is most frequently 
found on the Sycamore. I have never seen it in India.na on either 
the Tulip 'rree or Red Maple. Rapidly disappearing beca.use of 
being gathered as a Ohristmas green. 

Flowers in April; white bernes still plump and smooth at 
Ohristmas. 

Gibson and Posey (Schneck); Clark (Baird and Taylor); Jef
ferson (Barnes); Floyd (Olapp); Franklin CMeyncke); Dearborn 
(Collins); Bartholomew (Barnes); Crawford and Harrison. 

SANTALACElE. Sandalwood Family. 

COMANDRA Nutt. 

C. UMBELLATA (L.) Nutt. Bastard Toad·flax. 
General, in dry, sandy soil, in fields 8Jld thickets. It is fre

quently abundantly found in dry, virgin soils 8Jld upon exposed 
embankments. 

Flowers from April throug'h July., 
Daviess (Clements); Cass (Hessler); Jefferson (Barnes); Fnmk~ 

lin (Meyncke); Noble (Van GordClr); Jay, Delaware, Randolph 
and Wayne (Phinney); Gibson (Schneck); St. Joseph (Rothert); 
:Monroe and Vigo (Blatchley); Kosciusko (Coulter); Clark (Baird 
arrel Taylor); Steuben (Bradner); Tippecanoe. 

http:India.na
http:TippOC8.IJ.OO
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ARISTOLOCHIACE..tE. Birthwort Family. 

ASARUML. 

A. CANADENSE L. Wild Ginger. Colt's Foot. 
Common throughout the State in shaded, hilly, rich woods, 0''1' 

along protected slopes. Usually in moist soil. An easily recQg
nized form because of its handsQme, heart-shaped leaves, brown
ish-purple :fiower, and the ginger flavor of its root. 

FIQwers in April and JVIay. 
Tippecanoe (Cunningham); Daviess (Clements); Jeffe:rson 

(Barnes); Clark (Baird and Ta,ylor); Jay, Delaw8J."e, Randolph, 
and Wayne (Phinney); GibsQn and PQsey (Schneck); Noble (Van 
Gorder); Dearborn (CQllins); Franklin (Meyncke); Putnam (Mac
DQugal); Fayette (Hessler); Vigo (Blatchley); Kosciusko (Coul
ter); Hamilton and Marion (Wilson); Steuben (Bradner). 

ARISTOLOOHIA L. 

A. 	SERPENTARIA L. Virginia Snake-rQQt. 
J?ound throughout the State growing in loose, rich soil. 

r sually common in its stations. 
FIQwers in May and June. 
Tippecanoe (Cunningham); CrawfQrd (Barnes); Clark (Baird 

and Taylor); Noble (Van Gorder); Jay, Delaware, Randolph and 
Wayne (Phinney); Gibson and Posey (Schneck); Fayette (Hess
ler); Jefferson and Marion; Steuben (Bradner); ~Ionroe 

(Blatchley). 

A. TOMENTOSA Sims. Pipe Vine. 
A distinctly southern form which has fo,und its way into the 

flora of our southwestern counties. It is a twining vine, grQW
ing on rich river banks in considerable profusion ,in the regions 
indicated. 

Flowers in May and June. 
Gibson and Posey (Schneck); Knox (Wright). 

POLYGONACE..tE. Buckwheat Family. 

RUMEX L. 

R. ACETOSELLA L. Field Qr Sheep SQrrel. 
Abundant throughout the State in barren or poor soil by road

sides and in old fields. In many parts of the State it has become 
a troublesome weed, taking complete possession of pasture lands 
and meadows. Very difficult to eradicate. :FQliage very acid. 

Flowers from May through September. 

http:POLYGONACE..tE
http:ARISTOLOCHIACE..tE
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Tippecanoe (Cunningham); Daviess (Clements); Noble (Van 
Gorder); Dearborn (Collins); lfibson and Posey (&hneck:); 
Franklin (lYIeyncke); Vermillion (Wright); Jefferson (J. M. Coul
ter); Putnam (MacDougal); Clark (Baird and Taylor); Fayette 
(Hessler); Knox (Spillman); Vigo (Bla,tchley); Hamilton and ~£a
rion (Wilson); Steuben (Bradner). 

R. 	VERTICILLATUS L. Swamp Dock. 
In many parts of the State in wet soils, swamps and by the 

borders of marshes. Frequent in the stations in which it is found. 
Flowers in May and June. 
,Tay, Delaware, Randolph, and Wayne (Phinney); Noble (Van 

Gorder); Gibson and Posey (Schneck); Jefferson (J. M. Coulter); 
Clark (Baird and Taylor); Cedar Lake (Deam); Knox (Spillman); 
Yigo (Blatchley); Hamilton and }larion (Wilson). 

R. 	ALTISSIMUS Wood. Tall or Peach-leaved Dock. 
Somewhat abundant in the central and southern counties of 

the State along strean1S and on the borders of ponds and ditches. 
Flowers from April to June. 
Jay, Delaware, Randolph and Wayne (Phinney); Dearborn 

(Collins); (Hessler); Vigo (Blatehley). 

R. 	BRITANNICA L. Great Water Dock. 
In many counties of the State in wet along streams or in 

marshes. Abundant in the st.ations in whieh it is found. 
Flowers in July and August. 
Daviess (Clements): Tippecanoe (Hussey); Gibson and Posey 

(Schneck); Jefferson (J. )1. Coulter); Franklin (lIeyIlcke); Clark 
(Baird and Taylo'r); Noble (Van Gorder); Steuben (Bradner). 

R. 	CRISPUS L. Curled Dock. 
Common in all parts of the St.ate, growing in waste and culti

vated fields. 
A troublesome and very persistent weed. . 
Flowers from May until August. 
Tippecanoe (Cunningham); Jay, Delaware, Randolph and 

Wayne (Phinney); Noble (VanGorder); Dearborn (Collins); Gib
son and Posey (Schneck); Franklin (Meyncke); Clark (Baird and 
Taylor); Fayette (Hessler); Putnam (MacDougal); Knox (Spill
man); Vigo (Blatchiey); Hamilton and Marion (Wilson); Steuben 
(Bradner). 
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R. 	CONGLOMERATU8 Murr. Clustered or Smaller Green Dock. 
In southern part of the State in waste places. 
Flowers in :NIa.y and July. 
Jefferson. 

R. SANGUINEUB L. Bloody or Red-veined Dock. 
Rare, in waste places. 
Flowers from May until August. 
Gibson. 

R. OBTUSIFOLIUS L. Bitter Dock. 
:Found throughout the State growing by roadsides and in waste ' 

places. Soon becoming plentiful where it obtains a foothold. 
Flowers in June and July." 
Tippecanoe (Ounningham); Jay, Delaware, Randolph and 

Wayne (Phinney); Franklin (Meyncke); Clark (Baird and Tay
lor); Dearborn (Collins); GibSDn and Posey (Schneck); Jefferson 
(J. :NI. Ooulter); Noble (Van Gorder); Putnam (MacDougal); 
Fayette (Hessler); Vigo (Blatchley); Steuben (Bradne'f). 

R. 	PERSICARIOIDES L, Golden Dock. 
In sandy places. Reported but from one CDuuty. 
Flowers from July to October. 
Marion. 

FAGOPYRUM Gaertn. 

F. FAGOPYRUl\I (L.) Karst. Buckwheat. 
(F. e8culent~tm Moench.) 

In the borders of old nelds and along roadsides in various parts 
of the State. It not only escapes from cultivation but is persis
tent after cultivation. Now-here very abundant, but holding its 
own where it has obtained a foothold. 

Flowers from June through Augu.ot, 
Franklin (Meyncke); Olark (Baird and Taylor); Noble (Van 

, Gorder); Jefferson (Barnes); Gibson and Posey (Schneck); Vigo 
(Blatchley); Hamilton and Marioll (Wilson). 

POLYGONUM L. 

P. Al\IpmBIUM L. Water Smartweed. 
In many parts of the State in the shallow waters of p,onds and 

lakes and sluggish streams. CDmmon in the stations in which 
it is found. 

Plowers in July and August. 
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Tippecanoe (Ounningham); Jay, Delaware, Randolph and 
Wayne (Phinney); Gibson and Posey (Schneck); Vigo (Blatch~ 
ley); Steuben (Bradner). 

P. HARl'WRlGHrn Gray. Hartwright's Persicaria. 
In swamps and moist soil in northern part of the State. 

Flowers from June until August. 
Steuben (Bradner). 

P. EMERSUM (Miehx.) Britton. Swamp Smartweed. 
(P. Muhlenhergii Wateon.) 

Abundant in the low lands about lakes and in swaIllPS. Grows 
most vigorously in rich, sandy Ioams at the margins of ponds and 
marshes. Often confused with the pl'eceding, which it greatly 
resembles. 

Flowers from June until September. 
Tippecanoe (Ounningham); Vigo (Blatchley); Kosciusko 

(Coulter); Lake; Hamilton (Wilson); Steuben (Bradner). 

P. INCARNATUM Ell. Slender Pink Smartweed. 
In wet soil throughout the State. Found in almost every col

lection, referred to P. Pennsylvanicum, from which it should be 
easily separated by the shape of the flowering spike and the 

.absence of glands upon the peduncles and pedicels. 
Flowers in June, continuing until late in September. 
Fayette (Hessler); Hound Lake (Deam); Putnam (MacDougal); 

Tippecanoe (WriglIt); Kosciusko (Ooulter); Hamilton and Ma
rion (Wilson); Steuben (Bradner). 

P. LAPATHIFOLIUM L. Doek·leaved Smartweed. 
Also widely distributed throughout the State, frequenting 

waste places in relatively dry soil. Oonfused in many collections 
with P. Pennsylvanicum. 'I'he varieties nodosum and inc ana are 
probably also found, but their intergrading with the type makes 
their separation extremely difficult. 

Flowers from June until September . 
. Putnam (MacDougal); Gibson and Posey (Schneck); Clark 

(Baird and 'l'aylor); Noble (Van Gorder); Jay, Delaware, Ran
dolph and Wayne (Phinney); 'rippecanoe and Kosciusko (Ooul
ter). 
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P. PENNSYLVANICUM: L. 
Yery abundant in moist, even ,>vet. rich soils in all parts of the 

State. VeTY variable as to size. In the rich muck soils, near the 
borders of some of our northern lakes, specimens have been col
lected over six feet in height, with widely spreading branches. 
Forms from four tAl five feet in height are not exceptional in such 
situations. The stems also become very hard and woody. undei"' 
such conditions, and the flowering spikes from two to four inches 
long. 

Flowers from July until ill October. 
Tippecanoe (Cullningham); Daviess (Clemen +3); Gibson and 

Posey (Schneck); Franklin (Meyncke); Noble (Van Gorder); Ver
million (Wright); Clark (Baird and Taylor); Jefferson (Barnes); 
Putnam (MacDougal); Hamilton (Wilson); Fayett.e (Hessler); 
Vigo (Blatchley); Kosciusko (Coulter); Steuben (Bradner). 

P. PERSICARlA L. Lady's Thumb. 
:Frequent in waste places, usually in moist soils, in m'allY parts 

of the State. In many cases it has become an annoying weed 
through its invasion G.f cultivated fields. 

Flowers from June until the frosts.. 
Jay, Delaware, Randolph and Wayne (Phinney); Clark (Baird 

and Taylor); Noble (Van G()rder); Jefferson (J. M. Coulter); 
Putnam (MacDougal); Gibson and Posey (Sclinook); Franklin 
(Meyncke); Fayette (Ressler); Vigo (Blatchley); Steuben (Brad
ner). 

P. CAREYl Olney. 
In swamps and marshes in a few localities in the· northern 

counties. Nowhere abundant but not infrequent in the regions 
mentioned. :First reported by Mr. W. B. Van Gorder. 

Flowers in August and September. 

Noble (Van Gorder); Kosciusko (Coulter); Marion. 


P. HYDROPIPEROIDES Miohx. Mild 8martweed. 
In marshes and the shallow water of ponds and lakes and also 

on muddy shores, in many counties of the State. Common where
ever found. 

FlowHrs from June until Septem her. 
Tippecanoe (Cunningham); Jay, Delaware, Randolph and 

Wayne (Phinney); Jefferson (J. AI. Coulter); Gibson and Posey 
(Schneck); Franklin (lIieyncke); Clark (Baird and Taylor); Noble. 
(Van Gorder); Vigo (Blatehley); Hamilton and Marion (Wilson); 
Steuben (Bradner). 
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P. HYDROPlPER L. Smartweed. Water Pepper. 
In wet, rich soils and along ditches and borders of ponds, in 

all parts of the State. Abundant in all of its stations. 
FloweTS from July until in October. 
Jay, Delaware, Randolph and Wayne (Phinney); Gibson and 

Posey (Schneck); Jefferson (J. M. Coulter); Ji'ranklin (Meyncke); 
Clark (Baird and'l.'aylor); Noble (Van Gorder); Decatur and 
Shelby (Ballard); Putnam (MacDougal); Knox (Spillman); Vigo 
(Blatchley); Hamilton and Marion (Wilson); Steuben (Bradner). 

P. PUNCTATUM Ell. Water Smartweed. 
(P. acre H. B. K.) 

Widely distributed throughout the State in moist soils, chiefly 
in swamps and low grounds along wateilV'ays. Absent from ex
treme northern counties of the State. 

FloweTS from June until the heavy frosts. 
J8JY, Delaware, Randolph and W8Jyne (Phinney); Jeffeil'Son 

(Barnes); Putnam (MacDougal); Franklin (Meyncke); Clark 
(Baird and Taylor); Round I,ake (Deam); Fayette (Hessler); Vigo 
(Blatchley); Hamilton and Marion (Wilson); Steuben (Bradnerr). 

P. ORIENTALE L. Prince'li! Feather. 
In waste places aoout dw·ellings and along roadsides in many 

counties. The species has largely escaped from cultivation and 
ma.intains itself well, in Rome counties largely spreading. 

J1'lowers in August and SeptembeT. 
Daviess (Olements); Clark (Baird and Taylor); Jay, Delaware, 

Randolph and Wayne (Phinney); Noble (Van Gorder); Je,fferson 
(Barnes); Putnam (MacDougal); Franklin (Meyncke); Fayette 
(Hessler); Hamilton. (Wilson); Steubeu (Bradn.er); Gibson and 
Marion. 

P. VIRGINIANUM L. Virginia Knotweed. 
In heavily shaded places in damp, rich soil. Especially abun

dant in the heavy thickets of the undrained bottom lands 
about the margins of lakes. An easily recognized :form. 

Flowers from July through October. 
Daviess (Clements); Gibson and Posey (Schneck); Jefferson 

(Barnes); Put.nam (MacDougal); Noble (Van Gorrder); Franklin 
(lVIeyncke); Fayette (Hessler); Hamilton (Wilson); Vigo (Blatch. 
ley); Steuben (Bradner). 

http:Bradn.er
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P. AVICULARE L. Knot-grass. Doorweed. 
A troublesome weed in lawns and along paths.· Growing also 

abundantly along roadsides and in waste places, usually in dry, 
!'ather compact soil. Common in aU parts of the State. 

Plowers from ,Tune until November. 
'J'ippecanoe (Cunningham); Jay, Delawllre, Randolph, and 

Wayne (Phinney); NoMe (Van Gorder); Gibson and Posey 
(Sclmeck); Jefferson (Barnes); Putnam (MacDougal); J!'ranklin 
(Meyncke); Clark (Baird and Taylor); Knox (Spillman); Fayette 
(Hessler); Vigo (Blatchley); Kosciusko (Coulter); Hamilton and 
Marion (Wilson); Steuben (Bradner), 

P. ERECTUM: L. Erect Knot·grass. 
Widely distributed throughout the State, but not &0 abundant 

as the preceding. It grows about yards and along roadways, but is 
more abundant in moist, rather rich soils. 

Flowers from July through September. 
'l'ippecanoe (Cunningham); Noble (Van Gorder); Jay, Dela

ware, H.andolph and Wayne (Phinney); Clark (Baird and Taylor); 
Vermillion (Wright); Gibson and Posey (Schneck); Jefferson 
(Barnes); Putnam (MacDougal); Franklin (}>feyncke); Fayette 
(Hessler); Vigo (Blatchley); Hamilton and }>Iarion (Wilson); 
Steuben (Bradner). 

P. RAMOSrSS1MUM: Mich:x:. Bushy Knotweed. 
In low, sandy soils, in a few counties of the State.. The north

ern station along the shore of Lake :i\Iichigan fS a fairly natural 
one. It is barely possible that the plants from the southern sta
tion should be referred to the western form, P. ramosissimum 
prolificum Small. 

Flowering in July and August. 

Vigo (Blatchley); Lake (Hill); Porter (Cowles). 


P. TENUE M:ichx. Slender Knotweed. 
In rich, loose, dry soil in a few counties of the State, but no

where abundant. Chiefly northern in its range in our territory. 
Flowers from July through Sept.ember. 
Tippecanoe (Ooulter); Lake (Hill); Vigo (Blatchley); Porter 

(Cowles). 
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P. OONVOLVULUS L. Black Bindweed. 
In all parts of the State in waste places and cultivated fields. 

In some few localities, where the soil is a rich, sandy loam, it has 
become a troublesome weed. Usually trailing, though frequently 
twining about low shrubs or fallen branches. 

Flowers from June until September. 
Tippecanoe (Ounningham); Jay, Delaware, Rand01ph and 

Wayne (Phinney); Putnam (MacD(mgal); Jefferson (J. M. Ooul
ter); Clark (Baird and Taylor); Kosciusko (Chipman); Vigo 
(Blatchley); Steuben (Bradner); Marion (Moffatt). 

P. 80ANDEN8 L. Climbing False Buckwheat. 
(P. dumetoTum scandens Gray.) 

Abund!l!llt in all parts of the State, growing in moist woods and 
thickets. It covers bushes, brush heaps and fences in its vigorous 
growth in favorable localities. The vines frequently exceed 
20 feet in length. 

Flowers from July through September. 
Davies.s (Clements); Clark (Baird and Taylor); Jay, Delaware, 

Randolph, and Wayne (Phinney); Noble (Van Gorder); Jeffer
son (Barnes); Franklin (Meyncke); Putnam (MacDougal); Gibson 
and Posey (Schneck); Hamilton (Wilson); Vigo (Blatchley); 
Steuben (Bradner). 

P. DUM}lTORUM L. Hedge Buckwheat. 
This western form has entered the State along the line of east. 

and west railways. Frequently not separated from the preceding, 
which it resembles. 

Flowers from ,July to September. 
Fayette (Hessler); Putnam (MacDougal); Hamilton and Marion 

(Wilson). 

P. SAGITTATUM L. Arrow-leaved Tear-Thumb. 
Widely distributed and very abundant, growing in low, wet 

places in rich soils. Either decumbent or climbing over other 
plants by the strong recurved prickles which arm the angles of 
the stem. 

Flowers from July through September. 
Tippecanoe (Cunningham); Oass (Hessler); Jay, Delaware, 

Randolph and Wayne (Phinney); Noble (Van Gorder); Clark 
(Baird and Taylor); Vermillion (Wright); Jefferson (Barnes); 
Putnam (MacDougal); Gibson and Posey (Schneck); Franklin 
(Meyncke); Cedar Lake (Deam);,Knox (Spillman); Vigo (Blatch

.. ,ley); H,amilton and Marion (Wilson); Steuben (Bradner). 
J'4S-GeoI. ~ . 
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P. ARIFOLim{ L. Halberd-leaved Tear-Thumb. 
First reported as occurring in the State by Mr. W. S. Blatcllley. 

It grows in moist soils in ravines and along the borders of streams 
or marshes. Stem habit similar to the preceding, but the pl3JIlt 
easily distinguishable because of its halberd-shaped leaves. 

Vigo (Blatchley); Noble (Van Gorder); Olark (Baird and Tay
lor); Putnam (MacDougal); Steuben (Bradn-er). . 

POLYGON ELLA Mich. 

P. ARTICULATA (L.) Meisll. Ooast Jointweed. 
Along the shores of Lake Michigan as a constituent member of 

the dune flora. The citation from Clark Oounty by Baird and 
Taylor in their catalogue is doubtless an error. 

Flowers July through September. 

Lake CHill); Porter (Oowles). 


CHENOPODIACElE. Goosefoot Family. 

CHENOPODIUM L. 

C. AL:BUM L. Pigweed. Lamb's Quarters. White Goosefoot. 
Abundant in all parts of the State in waste and cultivated 

grounds. A common and annoying weed in many places. 
Flowering season from June until September. 
Tippecanoe (Cunningham); Daviess (Clements); Jay, Delaware, 

Randolph and Wayne (Phinney); Jefferson (J. M. Ooulter); Gib
son and Posey (Schneck); Clark (Baird and Tayl<tr); Noble (Van 
Gorder); }"ranklin (Meyncke); Putnam (MacDougal); Hamilton 
and Marion (Wilson); Fayette (Hessler); Vigo (Blatchley); Ham
ilton and Marion (Wils<tn); Steuben (Bradner). 

C. ALBUM VIRIDE (L.) Moq. 
Occurring in similar localities as the type, from which it is 

scarcely distinguishable in many instances. Generally confused 
in local collections with O. album. 

Flowers from June until September. 
Putnam (MacDougal); Fayette (Hessler); Hamilton ai:td Ma

rion (Wilson); Tippecanoe (Coulter); Gibson (Schneck). 
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C. BOSCI:A.NuM Moq. 
In dry, sandy soil in open places, and also in woods and thick

ets. Not of especial abundance in any of its localities, but prob
ably of wider range than the citations indicate. 

Flowers from July until in September. 
Vigo (Blatchley); Jefferson (J. lL Coulter); Clark (Bairdandl 

Taylor); Tippecanoe (Coulter). 

C. URBICUM L. . Common or City Goosefoot. 
Common in a fe'lv counties of the State, growing in waste 

places and along streets. Probably of much wider distribution 
than the references indicate. 

Flowering season, June until September. 
Clark (Baird and 'l'aylor); Vigo (Blatchley); Marion; Steuben 

(Bradner); Tippecanoe. 

C. HYBRIDUM L. Maple leaved Goosefoot. 
4bundant and widely distributed in the State, growing in 

woods and thickets and at the borders of cultivated fields. 
Flowers from June until September. 
Clark (Baird and Taylor); Jay, Delaware, Randolph and Wayne 

(Phinney); Noble (Van Gorder); Kosciusko (Chipman); Vigo 
(Blatchley); Tippecanoe (Coulter); Marion; Steuben (Bradner). 

C. BOfRYS L. Feather Geranium. Jerusalem Oak. 
A common form, in many parts of the State growing in waste 

places and along the banks of waterways. "The leaves fall in the 
autumn, leaving the panicles as naked, narrow wands" (Britton 
and Brown). 

}1'lowers from June until September. 
Jefferson (Ba.rnes); Franklin (Meyncke); Fayette (Hessler); 

Vigo (Blatchley); Tippecanoe (Coulter); Montgomery; Hamilton 
and Marion (Wilson); Steuben (Bradner). 

C. AJ\IBROSIOIDES L. Mexican Tea. 
Confined apparently to the southern counties of the S~te, 

where it is quite common in waste places and in towns along 
streets and alleys. 

Flowers from July throughSeptembel\ 
Clark (Baird and Taylor); Jefferson (Barnes); Gibson and 

Posey (Schneck); Fayette (Hessler); Vigo (Blatchley). 
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O. ANTHELMINTICUM L. 'Vorm8eed. 
(0. ambrosioide8 antJlelmintieum Gray.) 

Reported chiefly from the southern counties, but there quite 
abundant in waste places and about streets intoW11s. It is of less 
common oceurrence than the preceding, with which it is often 
confused in local collections. 

Flowers from July until October. 
Clark (Baird and Taylor); Gibson and Posey (Schneck); J effer

son (Barnes); Vigo (Blatchley); Steuben (Bradner). 

BLITUM L. 

B. 	caPITATUM L. Strawberry Blite. 
Occurs in dry soil in the northern counties. 
Flowers from June to August. 
Steuben (Bradner). 

CORISPERMUM L. 

C. 	HYSSOPIFOLlUM L. Bug-seed. 
Found only on the southern shore of Lake Michigan, where it 

is a character plant of the middle beach. 

Flowers in August and September. 

Lake (Hill); Porter (Cowles). 


SALSOLA L. 

S. TRAGUS L. Russian Thistle. 
(S. Kali Tragus Moq. ) , 

This much' dreaded weed has spread but little within our boun
dary since it obtained a footing some ten years ago. It is quite 
abundant in the northwestem corner of the State in the neigh
borhood of Chicago, where there is much uncultivated land. 
In the other counties in which it appeared, where the tillage of· 
the soil is much closer, it has made no noticeable gain. The 

• 	 prompt recognition of its dangerous character doubtless served 
in a large measure to prevent its spread. \Yhile a certain amount 
of care will be needed for some time to come, the danger point, 
so far as this species is concerned, has passed. 

Flowers from July until September. 

Lake (Hill); Noble (Van Gorder); Wabash (Jenkins). 
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AMARANTHACE..E. Amaranth Family. 

AMARANTH US L. 

A. RETROFLEXUS L. Rough Pigweed. 
Abundant throughout the State in waste places and cultivated 

fields. An annoying weed in many places, but yielding to careful 
cultivation of the soil. 

Flowers from July until October. 
Tippecanoe (Cunningham); Daviess (Clements); Clark (Baird 

and Taylor); Jay, Delaware, Randolph and Wayne (Phinney); 
Gibson and Posey (Schneck); Jefferson (J. M .Coulter); Noble 
(Van Gorder); Putnam (lfacDougal);Franklin (Meyncke); Fay
ette (Hessler); Vigo (Blatchley); Hamilton and lfarion (Wilson); 
Steuben (Bradner). . 

A. HYBRIDUS L, Slender Pigweed. 
. (A. hypoolwndria<nM L.) 

In the central and northern parts of the State, occurring quite 
plentifully in waste places. It is often confused with the preced
ing species in. local collections. 

Flowering in August and September. 
Jay, Delaware, Randolph and Wayne (Phinney); Gibson and 

Posey (Schneck); Franklin (lIeyncke); Fayette (HessleT); Tippe
canoe (Coulter); lfarion and Hamilton (Wilson); Steuben (Brad
ner). 

A. HYBRIDUS PANICULATUS (L.) lTline and Bray. 
eA. paniculatull L.) 

Of similar range as the preceding, and in our area more abun
dant. It more frequently invades cultivated fields and is in con
sequence a more troublesome weed. 

Flowers in August and September. 
Jay, Delaware, Randolph and Wayne (Phinn~y); Gibson and 

Posey (Schneck); Noble (Van Gorder); Putnam (MacDougal); 
Kosciusko (Chipman); Vigo (Blatchley); Marion; Steuben (Brad
ner). 

A. SPINOSUS L. Spiny Amaranth. 
Confined apparently to the southern pa.rt of the State, where it 

is quite common in waste places and along roadsides. A vffrJ 
iamiliu form in the commons and vacant lots of towns. In some 
places an exceptionally troublesome weed. 
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Flowering season from .June until late in September. 
Clark (Baird and Taylor); Jefferson (J. M. Coulter); Gibson 

and Posey (Schneck); Daviess (Clements); Vigo (Blatchley); 
Hamilton and Marion (Wilson). 

A. 	BLITOIDES S. Wats. Prostrate Amaranth. 
In the northern part of the State, found almost exclusively 

along railways. The form often covers large areas. 
Flowering season from June until October. 
Round Lake (Deam); Lake and Porter (Hill); Hamilton and 

Marion (Wilson). 

A. GBAECIZANS L. Tumbleweed. White Amaranth. 
CA. album L.) 

Widely distributed throughout the State and abundant wher
ever lound. In waste places and cultivated fields. An exceed
ingly troublesome wood. 

Flowers from June until Odober. 
Jasper (Barnes); Kosciusko (Coulter); Jay, Delaware, Ran

dolph, and Wayne (Phinney); Noble (Van Gorder); Franklin 
(Meyncke); Daviess (Clements); Tippecanoe (Cunningham); Vigo 
(Blatchley); Steuben (Bradner); J\ifarion (Moffat); Jefferson. 

ACNIDA L. 

A. TA1\IARISCINA (Nutt.) Wood. Water Hemp. 
CA. tubere:ulata Moq.) 

In various counties of the State, chiefly southern; in wet, sandy 
and gravelly banks. Rather common .in stations in which it 
occurs. 

Flowers in July and August. 
Tippecanoe (Cunningham); Vigo (Blatchley); Clark (Baird and 

Taylor); Gibson and Posey (Schneck); Fayette (Hessler). 

A. TAMARISCINA TUBERCULATA (Moq.) UUne and Bray. 
eA..tubereulata subnuda Wats.) . 

r.rhe borders of ponds in wet, sandy soils. Not as a rule sepa
rated from the preceding. 

Flowers in July and August. 
Vigo (Blatchley). 
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A. 	TAMARISOINA OONCATENAl'A (Moq.) Uline and Bray. 
Also occurs in our area, but not ordinarily separated from the 

typ€. 	 In drier. soils. 

}1'lowering in July and August. 

Fayette (Hessler). 


IRESINE P. Br. 

I. 	PANICULATA (L.) Kuntze. Blood·leaf. 
In the southern counties, growing in dry soil. Quite frequent 

in the stations in which it occurs. 
Flowers in August and September. 
Clark (Baird and Taylor); Jefferson (J. M. Coulter);' Gibson 

and Posey (Schneck); Floyd (Clapp). 

PHYTOL ACCACE.LE. Pokeweed' Fdmily. 

PHYTOLACCA L. 

P. DECANDRA. L. Pokeweed. Pokeberry. 
A well-known t.all herb of general occurrence throughout the 

State. The plant has a strong, unpleasant odor and the large 
root is poisonous. The early leaves are sometimes used for 
"greens. " 

Flowers from ,Tune until September. 
Tippecanoe (Cunningham); Daviess (Clements); Putnam (~Iac

Dougal); Dearborn (CoUins); Clark (Baird and Taylor); Franklin 
(Meyneke); Jefferson (Barnes); Gibson and Posey (Schneck); Jay, 
Delaware, Handolph, and Wayne (Phinney); Vigo (Blatchley); 
Floyd (Danser); Hamilton anel Marion (Wilson); Steuben (Brad
ner). 

NYCTAGINACE.LE. Four-o'clock Family. 

ALLIONIA LoeB. 

A. NYCTAGINEA Micbx. Heart-leaved Umbrellawort. 
In central counties, growing in dry soil. First recognized as 

a member of the State flora by Dr. L. M. Underwood, formerly 
of DePauw University. 

Flowers from June until August. 

Hamilton (Wilson); Putnam (Underwood). 


http:NYCTAGINACE.LE
http:ACCACE.LE
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AIZOACE£. Carpet-weed Family. 

MOLLUGO L. 

M. VERTICILLA'fA L. Carpet Weed. 
In many counties of the State, and abundant wherever found. 

Frequent in bare, sandy plaoes and in cultivated fields. In some 
localities an annoying weed. 

Flowers from May until after the heaviest frosts. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Daviess 

(Clements); Monroe and Vigo (Blatchley); Fayette (Hessler); 
Putnam (MacDougal); Hamilton and Marion (Wilson); Steuben 
(Bradner). 

PORTULACACE1E. Purslane Family. 

TALINUM Adana. 

T. TERETlFOLlUM Pursh. Fame-flower. 
From Lake County upon the authority of Rev. E. J. HilL 

The distribution of the plant is such that it may be looked for 
in other parts of the State. It is usually found growing on dry 
rocks. 

Flowering season from )£ay until September. 

CLA YTONIA L. 

C. VIRGINICA L. Spring Beauty. 
Very abundant throughout the State, usually in moist, rich 

. soils in woods and ravines. An extremely variable form, both as 
to color and markings of flowers and breadth of leaves. Various 
forms labelled O. Oaroliniana have been referred to this species. 

Flowers from early in March until in May. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Putnam 

(MacDougal); Fayette (Hessler); Gibson and Posey (Schneck); 
'l'ippecanoe (Cunningham); Kosciusko (Chipman); Daviess 
(Clements); Decatur and Shelby (Ballard); Knox (Spillman); 
Hamilton and Marion (Wilson). 

C. CAROLINIANA Michx. 
In my judgment this species does no't occur within our area. 

It has been reported from th€ southern counties by various 
botanists, who certify to its occurrence associated with the pre
ceding species. It is therefore admitted tentatively. 
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Flowering season from March until April. 
Distribution not given specifically, being noted merely as "oc

curring in southern counti~." 

PORTULACA L. 

P. OLEBACEA L. Purslane. Hog-weed. 
Common in the southern counties of the State in gardens and 

cultivated grounds, often becoming a very annoying and persis
tent weed. Well known in the regions in which it is found. 

Flowers from May until September. 
J\{onroe and Vigo' (Blatchley).; Fayette (Hessler); Gibson and 

Posey (Schneck); Putnam (MacDougal); Hamilton and Marion 
(Wilson); Steuben (Bradner) . 

• 
P. 	GBANDIFLOBA Hook. Sun-plant. 

; Escaped from gardens in various parts of the State. Found 
usually in waste places near old gardens.

Flowering season from June until September. 


CARYOPHYLLACElE. Pink Family. 

AGROSTEMMA L. 

A. 	GITHAGO L. Corn CookIe. Corn Campion. 
eLychnu Githago Soop.) 

A very troublesome weed in cultivated fields, especially among 
cereals. Entirely too common in most parts of the State. Also 
found along railways. 

Flowers from July until September. 
Tippecanoe (Cunningham); Jefferson (Barnes); Putnam (Mac

Dougal); Jay, Delaware, Randolph and Wayne (Phinney); Noble 
(Van Gorder); Gibson and Posey (Schneck); Daviess (Clements); 
Dearborn (Collins); Clark (Baird and Taylor); Franklin 
(Meyncke); Vermillion (Wright); Fayette (Hessler); Monroe and 
Vigo (Blatchley); Decatur and Shelby (Ballard); St. Joseph 
(Rothert); Hamilton and Marion (Wilson); Steuben (Bradner). 

SILENE L. 

S. 8TELLATA (L.) Ait. Stal'ry Campion. 
In woods and ravines or other shady places, also occurring spar

ingly in open fields. It is most abu:p.dant in sandy soils in damp 
places. 'More abundant in the nO'fthern counties of the State. 

Flowering season from June untIl August. 
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Laporte (Barnes); Monroe and Vigo (Blatchley); Putnam (Mac
Dougal); Fayette (Hessler); Gibson and Po£ey (Schneck); Tippe
canoe (Cunningham); Kosciusko (Coulter); Davieas (Clements); 
Jefferson (J. M. Coulter); Jay, Delaware, Randolph and Wayne 
(Phinney); Noble (Van Gorder)jFranklin (Meyncke); Clark 
(Baird and '{'aylor); Vermillion (Wright); Round Lake (Doom); 
Hamilton,and llarion (Wilson); Steuben (Bradner). 

S. ALBA Muhl. White Campion. 
(8. niveaOtth.) 

In shaded, moist places or along railroads in the southern 
counties. Not abundant in any of its atatipns. 

Flowering in June and July. , ./ 
Putnam and Vigo (Blatchley);.JefferS~ (J. M. Coulter); ,Tay, 

Delaware, Randolph and Wayne (Phinnef1; Clark (Baird and 
'raylor); Fayette (Hessler); Putnam; Hamilton and Marion (Wil
son); Carroll. 

S. VIRGINlCA L. }'ire Pink. 
Frequent in shaded ravines and damp woods in most parts of 

the State. Rarely found in dry soils. 
Flowers from April until September. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Daviess 

(Clements); Jefferson (Barnes); Putnam (MacDougal); Jay, Del
aware, Randolph and Wayne (Phinney); Noble (Van Gorder); 
Dearborn (Collins); Clark (Baird and Taylor); Franklin 
(Meyncke); Vermillion (Wright); Monroe and Vigo (Blatchley); 
Fayette (Hessler); Decatur (Ballard); Hamilton and Marion (Wil
son). ' 

S. REGIA Sims. Royal Catchfly. 
Only oecasionally found in a few counties of the State. It is 

found on the borders of prairies or open stretches in dry, ra.ther 
sandy soil. 

]']owers collected in June. 
Vigo (Blatchley); Wayne (Phinney); Hamilton (Wilson); Gib

son. 

S. CAROLINIANA Walt. Wild Pink. 
(S. Pennsyl1)anica Mich.) 

In various parts of the State, growing in dry, sandy' or rocky 
soil. 	 Not uncommon but abundant in none of its stations. 

Flowers from April through June. 
Tippecanoe and Jefferson. 
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S. ANTIRRHINA L. Sleepy Catcbfly. 
Common throughout the southern part of the State, less com

mon in the northern. It grows in waste places in rather poor 
soils, and is also of frequent occurrence in fields among cereals. 

Flowers from April until Septemoor. 
:Monroe and Vigo (Blatchley); Fayette (Hessler); Gibeon and 

Posey (Schneck); Franklin (Meyncke); Clark (Baird and Tayh}r); 
Jefferson (Barnes); Tippecanoe (Cunningham); Daviess (Clem
ents); Knox (Spillman); Hamilton and Marion (Wilson). 

S. 	ARMERIA. L. Sweet William. 
In waste places in southwestern counties, probably as an escape 

from gardens. 	 Found in waste plaoes and abandoned gardens. 
Flowering in June a.nd July. 
Gibson and Posey (Schneck). 

S. NOOTIFLORA. L. Night·flowering Catch6y. 
In waste places in ratherr dry, sandy soils in a few countiea~ 

'1'he flowers open at twilight, remain open through the night and 
are closed through the day. Its name arises from this habit. 

Flowers from late in July until late in September. 
Jefferson (Barnes); Ja.y, Delaware, Randolph and .Wayne 

(Phinney); Noble (Yan Gorder); Steuben (Bradner). 

LYCHNIS L. 

L. ALBA. Mill. White Campion. 
(L. vespertina Sibth.) 

Reported definitely but from one locality, in dry, rather coarse 
soiL The plants had been determined as Bilene noctiflora, but 
a re-examination showed the five styles of Lychnis. It probably 
will be f(mnd in many counties. 

Collected in flower July 29. 

Tippecanoe (Cunningham). 


SAPONARIA J~. 

S. OFFIOINALIS L. Bouncing Bet. Hedge Pink. 
Commonly escaped throughout the State, growing in waste 

places and along roadsides. Frequently the prevailing plant over 
wide areas. In some instances it has become an annoying weed. 
Usually in sandy s()ils. 

Flowering from June through September. 
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Tippecanoe (Cunningham); Daviess (Clements); Putnam (Mao
Dougal); Jefferson (J. M. Coulter); Jay, Delaware, Randolph and 
Wayne (Phinney); Noble (Van Gorder); Gibson and Posey 
(Schneck); Dearborn (Collins); Clark (Baird and Taylor); Frank
lin (Meyncke); Tippecanoe (Cunningham); Monroe and Vigo 
(Blatchley); Putnam (MacDougal); Fayette' (Hessler); Decatur 
and Shelby (Ballard); Hamilton and Marion (Wilson); Steuben 
(Bradner). 

V ACCARJA Medic. 

V. V.AOOABIA (L.) Britton. Cow Weed. 
(Saponaria Vaccaria L.) 

In sandy, waste places and along roadsides in the central part 
of the State. 

Flowers from June through August. 
Putnam (MacDougal); Tippecanoe (Laben and Conner); Fay

ette and Marion (Hessler); Jeffers(}n and Lake. 

ALSINE L. 

A. 	MEDIA r;. Common Chickweed. 
(Stellaria media Oyr.) , 

Abundant throughout the State, usually growing in rich, damp 
soils. Occasionally annoying in lawns. 

Flowering begins late in l<Iarch or early in April and continues 
until September. 

Jefferson (Barnes); Putnam (MacDougal); Jay, Delaware, Ran
dolph and Wayne (Phinney); Noble (Van Gorder); Dearborn 
(Collins); Clark (Baird and Taylor); .Franklin (Meyncke); Kosci
usko (Coulter); Monroe and Vigo (Blatchley); Fayette (Hessler); 
Decatur (Ballard); Hamilton and Marion (Wilson); Steuben 
(Bradner). 

A. PUBEBA (l\1ichx.) Britton. Great Chickweed . 
.(Stellaria puhera Michx.) 

Open woods in rich, damp soils, common in southern and cen
tral counties, becoming less frequent farther north. 

Flowers from April through June. 
Tippecanoe (Cunningham); Jefferson (Barnes); Putnam (Mac

Dougal); l\£onroo and Vigo (Blatchley); Wayne (Phinney); Clark 
(Baird and Taylor); I!ranklin (Meyncke); Fayette (Hessler); De
catur (Ballard); Hamilton and Marion (Wilson); Steuben (Brad
ner). 



739 FLOWERING PLAKTS AND FERNS OJ:' INDIANA. 

A. 	LONGIFOLIA (Muhl.) Britton. Long-leaved Starwort or Chickweed. 
(Stellaria kmgifQlia Muhl.) 

In rather wet soils, in low grassy places near streams and open 
woods, in many counties of the State. 

Flowers from April through June. 
Kosciusko (Coulter); Monroe and Vigo (Blatchley); Putnam 

(MacDougal); Jefferson (J. M. Coulter); Jay, Delaware, Randolph 
and Wayne (Phinney); Noble (Van Gorner); Gibson and Posey 
(Schneck); Clark (Baird and Taylor); Hamilton (Wilson); Steu
ben (Bradner) . 

. A. LONGIPEB (Goldie) Coville. Long·stalked Chickweed. 
(Stellaria longipes Goldie.) 

In moist soils of open places and borders of marshes in a few 
counties. Not common. 

, Flowers in May and June. 
Vigo (Blatchley); Noble (Van Gorder); St. Joeeph (Rothert); 

Tippecanoe. 

CERA8Tru~I L. 

C. VISC08UM L. Mouse-ear Chickweed. 
Very common about fields and waste places, frequently in 

grassy places. Found throughout the State. 
Flowering season from April through July. 
Tippecanoe (Cunningham); Jefferson (J. M. Coulter); Ran

dolph (Phinney); Noble (Van Gorder); Gibson ami Posey 
(Schneck); Clark (Baird and Taylor); Fayette (Hessler); Monroe 
and Vigo (Blatchley); Knox (Spillman); Steuben (Bradner). 

C. VULGATUM L. . Larger Mouse-ear Chickweed. 
Frequent in open woods, meadows and waste places in the 

State. In the s()uthern counties it sometimes booomes a trouble
some weed. In the northern counties it :is much less frequent and 
from the extreme north sooms entirely absent. 

Flowering from April until September. 
Putnam (MacDougal); Vigo and Monroe (Blatchley); Jeffe:rson 

(Barnes); Jay, Delaware, Randolph and Wayne (Phinney); Clark 
(Baird and Taylor); Decatur (Ballard); Knox (Spillman); Hamil
ton and Marion (Wilson). 



740 REFORT OI!' STATE GEOWGIST. 

C. LONGIPEDUNCULATUM Muhl. Nodding Chickweed. 
(a. nutans Raf;) 

One of the most common and widely distrihuted species of the 
genus. Found in fields and pastures in moist, grassy or shaded 
places. 
. Flowering from April through June. 

Tippecanoe (Ives); Jefferson (Barnes); Putnam (MacDougal); 
Monroe and Vigo (Blatchley); Jay, Delaware, Randolph and 
Wayne (Phinney); Gibson and Posey (Schneck); Olark (Baird and 
Taylor); Franklin (Meyncke); Fayette (Hessler); Knox (Spill
man); Decatur (Ballard); Hamilton and Marion (Wilson); Steu
ben (Bradner). . , 

C. 	ARVENBE L. Field Chickweed .. 
Not at all frequent, but found in the eastern part of the State 

in coarse, rocky soil. 

Flowering specimens collected May 17. 

Franklin (Meyncke). 


C. ARVENBE OBLONGIFOLIUM (Torr.) Holl. and Britt. 
Somewhat common in various parts of the State, especially 

abundan~ along the upper Wabash valley in limestone soils. 
Flowering from April through May. 
Oa~ (Hessler); Daviess (Clements); Gibson and Posey 

(Schneck); Tippecanoe. 

SAGINA L. 

8. APETALA Ard. Sma1l-flowered Pearlwort. 
Found sparingly in a few counties in the southern and eastern 

counties growing in dry soils in shaded places. 
Flowers in June. 
Gibson and Posey (Schneck); Jay, Delaware, Randolph and 

Wayne (Phinney); Monroe (Dudley). 

S. 	DECUMBENB (Ell.) T. and G. Decumbent Pearlwort. 
Occasional in the southern part of the' State in dry soil. 
Flowering season, April and May. 
Clark (Barnes) ; Jefferson. 
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ARENARIA. L. 

A. 	SERPYLLIFOLIA L. Thyme-leaved Sand wort. 
Quite abundant in various counties, usually in dry, coarse soils, 

exceptionally in low, moist, sandy places. 
Flowers from May until September. 
Vigo (Blatchley); Clark (Baird and Taylor); Franklin 

(Meyncke); Jefferson (Barnes); Fayette (Hessler); Knox (Spill
man). 

A. STRIOTA Michx. 
(A. Michau:cii Hook.) 

Reported only from the northern counties in dry, coarse drift 
soiL 	 Not abundant in any of its stations. 


Lake (Hill); St. Joseph (Rothert). 


A. 	PATULA Michx. 
In open, dry places in 'l'ippe-canoe County, upon authority of 

Dr. 	C. R. Barnes. 

Flowering specimens collected May 17. 


MffiHRINGIA L. 

M. LATERIFLORA (L.) Fenzl. Blunt-leaved Sand wort. 
(Arenaria laieriflora L.) 

Found somewhat commonly in the central and northern coun
ties of the State in moist soils, especially on shores of streams and 
lakes. 

Flowers in May and June. 
Jay, Delaware, Randolph, and Wayne (Phinney); Lake (Hill); 

Wabash (Jenkins); Fayette (Hessler). 

SPERGULA L. 
S. 	ARVENSIS L. Sandweed. 

Not generally distributed nor abundant. Found only in south
ern part of the State so far as reports go. 


Collected in flower June 18. 

Clark (Baird and Taylor). 


ANYCHIA Michx. 

A. 	DlCHOTOKA Michx. Forked Chickweed. 
Found in thickets and other shaded places in many parts of the 

State. Much more widely distributed than the reports indicate. 
Flowers from June until September. 
Daviess (Clements); Jefferson (J. M. Coulter); Kosciusko 

(Chipman); :Fayette (Hessler); Tippecanoe (Coulter). 
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A. OANADENSIS (L.) B. S. P. Slender Forked Ohickweed. 
(A. capillacea DO.) 

In similar situations but less common and less widely distrib
uted. 

Flowering season, June until September . 
. Daviess (Olements); Kosciusko (Ohipman); Tippecanoe (Coul

ter). 

NYMPH..EAOE..E. Water Lily Family. 

CABOMBA Aubl. 

O. 	OAROLINUNA A. Gray. Oabomba. 
This southern form is only found in the extreme southwestern 

counties, in the deeper ponds. Locally abundant. 

Flowers from May until September. 

Gibson and Posey (Schneck). 


BRASENIA Schreb. 

B. PURPUREA (Micbx.) Casp. Water-shield. 
(B. peltata Pursh.) 

Abundant in most lakes and sluggish streams in the State. 
Especially profuse in the shallow bays of the northern inland 
lakes. 

Flowering in July and August. 
Noble (Van Gorder); Laporte (Barnes); Gibson and Posey 

(Schneck); Kosciusko (Coulter); Marshall, Dekalb, and Monroe 
(Blatchley); Shriner Lake (Deam); Casa (Hessler); Steuben 
(Bradner). 

NYMPH£A L. 

N. ADVENA Soland. Large Yellow Pond Lily. 
(Nuphar advena R. Bv.) 

Common throughout the State in ponds, lakes and sluggish 
streams, frequently almost completely choking ditches. 

Flowers from April until September. 
Kosciusko (Ooulter); Cass (Hessler); Laporte (Barne.s); Noble 

(Van Gorder); Jay, Delaware, Randolph and Wayne (Phinney); 
Gibson and Posey (Schneck); Vermillion (Wright); Monroe and 
Vigo (BlatcIiley); Olay and Putnam (MacDougal); Round Lake 
(Deam); Hamilton (Wilson); Steuben (Bradner). 
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N. SAGITT1EFOLTAWalt. Arrow·le!ived Pond Lily. 
A specie.'! that has found its way from the south into our south

western counties. 	 Rare, in the deeper ponds of the region. 
}1'lowers collected June 23. 
Gibson and Posey (Schneck). 

CASTALIA Salish. 

C. 	ODORATA (Dryand) Woodv. and Wood. Pond Lily. White Water 
Lily. Sweet·scented Water Lily. 

(Nymp~(£IJ, odorata Ait.) 
Abundant in many parts of the State, especially in the region 

of the small lakes and in the swamp regions of the Kankakee. 
]'ound, however, throughout the entire State. 

Flowers late in June and continues through August. 
Kosciusko (Coulter); Loporte (Barnes); Gibson and Posey 

(Schneck); Vigo (Blatchley); Round Lake (Deam); Kankakee 
(Hussey); Steuben (Bradner). 

C. 	TUBEROSA (Paine) Greene. Tuberous White Water Lily. 
(Nymphrea reniformis DC.) 

In ponds and sluggish streams in various parts of the State. 
Usually common in the stations in which it occurs. 

]'lowers from June through August. 
Cass (Hessler); Jay, Delaware, Randolph and Wayne (Phin

ney); Noble (Van Gorder); St. Joseph (Rothert); Vigo 
(Blatchley). 

NELUMBO Adans. 

N. LUTEA (Willd.) Pers. American Lotus. Water Chinquapin. 
Found only in the southern part of the State where it is locally 

rather common in deep ponds. The farinaceous tuber and seeds 
are edible. 

Flowering in July and August. 

Gibson and Posey (Schneck); Vigo (Blatchley). * 


CERATOPHYLLACE.lE. Hornwort Family. 

CERATOPHYLLUM L. 

C. 	DElIIERSUM: L. Hornwort. 
In ponds and sluggish streams in various parts of the State. 

I:suaIly overlooked by collectors because of its submerged habit. 

"Occurs also near Attica, Fountain County.-W. S. B. 

49-Geol. 

http:CERATOPHYLLACE.lE
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Probably to be found in all parls of the State if looked for in June 
and July. 

]'lowers from June until in August. 
Hamilton (Wilson); Kosciusko (Coulter); Lake (Hill); Gibson. 

MAGNOLIACElE. Magnolia Family. 

MAGNOLIA L. 

M. ACUMINATA t. CucumberTree. 
Found native in sparing numbers in the counties fronting the 

Ohio River. It is usually found in moist, alluvial soils. It is 
largely cultivated as an ornamental fOrID in lawns and parks, and 
has proved itself able to withstand the rigors of winter as far 
north as Tippecanoe County. 

Flowers in May and June. 

Jefferson and 'l'ippecanoe (Coulter); Putnam (MacDougal). 


LIRIODENDRON L. 

L. TULIPIFERA. L. Yellow Poplar. White Wood. Tulip Tree. _ 
Indicative of rich soils and formerly largely distributed 

throughout the State. In the early hi,~tory of the State it was 
one of the most numerous and largest of the forest trees. It 
reaches its greatest development in the valley of the lower Wabash 
River, but is being rapidly exterminated. Dr. Schneck gives the 
following measurements of a specimen in Gibson County: "Cir.; 
cumference above roots and swells, 25 feet; height of trunk from 
roots to first branch, 91 feet; total height, 190 feet." A measure
ment of 150 specimens in Jefferson County gave an average diam
eter of three and one-half feet at three feet above the ground, and. 
and average height of 87 feet. The tree from an eoonomicstand
point is one of the most valuable occurring in our area, and this 
high value has led to its practical extermination. I have observed 
it growing freely in second growth timber in the southern coun
ties, a fact which suggests that it would well repay culture. Cattle 
can not be pastured in a poplar grove with'out damage to the trees. 
Wbere areas have been heavily pastured fOT a few years, all the 
poplars, even the largest forms, have been killed. 

The flowering season is in May and June. 
Monroe and Vigo (Blatchley); Putnam (MacDougal); Gibson 

and Posey (Schneck); Tippecanoe (Cunningham); Kosciusko 
and Jefferson (Coulter); Decatur and Shelby (Ballard); Hamilton 
and Marion (Wilson); Steuben (Bradner); Fayette (Hessler). 
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ANONAtJElE. Custard apple Family. 

ASIMIN A Adana. 

A. TRILOBA (L.) Dunal. Papaw. Custard Apple. 
Extremely abundant in the southern part of the State where it 

covers wide areas. Less common farther north, but found in most 
counties of the State. It is usually found in rich, rather low 
woods, though very abundant on limestone hills in the south
ern part of the State. It reaches its greatest development in the' 
lower WabaSh valley, where at times it is from 12 to 15 inches in 
diameter. The wood is of no especial value; the bark, after 
maceration, is sometimes used for ropes and mats. The leaves 
are supposed to exert a preservative influence, and are largely 
used by sman dealers for covering moot, fresh dressed poultry and 
fish. 

Two forms, not separated botanically, are associated in our area. 
They differ in time of flowering, in size, shape, color and flavor 
of the fruit, in leaf shape, venation and odor and in color of the 
bark. They are of constant popular recognition and are probably 
separate species, never seeming to intergrade .. 

Flowering season March and ApriL 
Monroe and Vigo (Blatchley); Putnam (MacDougal); Gibson 

and Posey (Schneck); Tippecanoe (Cunningham); Kosciusko 
(Coulter); Decatur (Ballard); Hamilton and Marion (Wilson); 
Steuben (Bradner); Cass and Fayette (Hessler). 

RANUNCULACEJE. Crowfoot Family. 

HYDRASTIS Ellis. 

H. CANADENSIS L. Yellow Puccoon. Yellow Root. 
Found throughout the State in rich soils on hillsides or in 

woods. It is disappearing in many parts of the State, partly b&
cause 0;£ culturaJ changes, partly because of its being largely used 
as a household remedy. 

Flowering season, April and May. 
Tippecanoe (Cunningham); Daviess (Clements); Clark (Baird 

and Taylor); Franklin (Meyncke); Jefferson (J. M. Coult&); Gib
son and Posey (Schneck); Noble (Van Gorder); Dearborn (Col
lins); Jay, Delaware, Randolph and Wayne (Phinney); :r.fonroe 
and Vigo (Blatchley); Fayette (Hessler); Putnam (MacDougal); 
Decatur and Shelby (Ballard); Hamilton (Wilson); Steuben 
(Bradner). 
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CALTHA L. 

C. PALU8TRI8 L. Marsh Marigold. Marsh Cowslip. 
Frequent in wet pll1C€s in many parts of the State. Usually 

found in marshes and swamps. In some of the central counties 
it is rare, but in most stations is quite common. 

Flowers in April and !tray. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Cass (Hess~ 

ler); Monroe and Vigo (Blatchley); Putnam (MacDougal); 
Franklin (Meyncke); Noble (Van Gorder); Jay, Delaware, Ran
dolph and Wayne (Phinney); J:i'ayette (Hessler); Knox (Spillman); 
St. Joseph (Rothert); Decatur and Shelby (Ballard); Hamilton 
(Wilson); Steuben (Bradner). 

COPTIS Salish. 

C. TRIFOLIA (L.) Salisb. Gold-thread. 
This northern species was first recorded as a memher of the 

State flora by Mr. W. B. Van Gorder. With us it is found only in 
the northern counties growing in sphagnum morasses or tamarack 
swamps. Its yellow root is bitter to the taste, and because of its 
supposed healing properties has given to the plant the name 
"Canker Root." Not abundant in any of its stations. 

Flowering from May through July. 
Fulton (Hessler); Noble and Dekalb (Van Gorder); Steuben 

(Bradner). 

ISOPYRUM L. 

I. BITERNATUM (Raf.) T. and G. False Rue Anemone. 
A common spring form in most parts of the State growing in 

moist open woods and shady places. It prefers rich son, rarely 
being found in sandy soil. In the southern oounties it is excep
tionally plentiful in'ooech woods. 

Flowering season, May and June. 
Jefferson (Barnes); Tippecanoe (Cunningham); Monroe and 

Vigo (Blatchley); Putnam (MacDougal); Gibson and Posey 
(Schnook); CaBS (Hessler); Daviess (Clements); Kosciusko (Coul
ter); Noble (Van Gorder); Clark (Baird and Taylor); Franklin 
(Meyncke); Knox (Spillman); Shelby (Ballard); Hamilton and 
:Marion (Wilson). 
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ACT£A L. 

A. RUBRA (Ait.) Willd. Red Baneberry. 
(A. 8picata rubra Ait.) 

In moist woods and thickets ill several counties of the State. 
Very difficult to separate from A. alba unless the forms are in 
fruit. Associated with A. alba, but much less common. 

:F'lowering seasoD, April and May. 
Tippecanoe (Hussey); Jefferson (J. M. Coulter); Jay, Delaware, 

Randolph and Wayne (Phinney); Noble (Van Gorder). 

A. ALBA (L.) Mill. White Baneberry. 
Of wide distribution in the State and common in shaded locali

ties, in moist, rich soil. Found mdense woods and thickets, very 
rarely in open places. Quite variable, intergrading with the pre
cedi:p.g species. 

Flowering season, April and May. 
Jefferson (Barnes); Tippecanoe (Miles and Earlh Monroe and 

Vigo (Blatchley); Fayette (Hessler); Putnanl (MacDougal); Gib
son and Posey (Schneck); KosciUSKO (Coulter); Jay, Delaware, 
Randolph and Wayne (Phinney); Daviess (Clements); Clark 
(Baird and Taylor); Franklin (Meyncke); Noble (Van Gorder); 
Round Lake (Deam); Shelby (Ballard); Hamilton and Marion 
(Wilson); Steuben (Bradner). 

CIMCIFUGA L. 

(J. RACEMOSA (L.) N utt. ~ Black Snakeroot. Black Cohosh. 
In shady places, in rich 'sandy svil. Formerly very abundant, 

but now rapidly disappearing. Not reported farther north than 
Tippecanoe County. 

]<'lowers"in June and July. 
Fayette (Hessler); Gibson and Posey (Schneck); Clark (Baird 

and Taylor); Kosciusko (Coulter); Franklin (Meyncke); Jeffer
so'n (J. M. Coulter); Dearborn (Collins); Tippecanoe (Conner and 
Laben); Shelby (Ballard). 

AQUILEGIA L. 

A. CANADENSIS L. Wild Columbine. 
Abundap-t in the southern part of the State, chiefly on lim.::

stone rocks and ledges. 'I'he species becomes less frequent in the 
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northern counties where it is uSlmlly found in coarse soils or about 
old stumps. 

Flowers from April until late in August. 
Monroe and Vigo (Blatchley); Fayette (Hessler); Putnam (Mac

Dougal); Gibson and Posey (Schneck); Tippecanoe (Ounning
ham); Kosciusko (Coulter); Clark (Baird and Taylor); Franklin 
(Meyncke); Jefferson (J. M. Coulter); Noble (Van Gorder); Dear
born (Collins); Jay, Delaware, RalJdolph and Wayne (Phinney); 
St. Joseph (Rothert); Decatur and Shelby (Ballard); Steuben. 
(Bradner). 

A. VULGARIS L. European Columbine. 
Escaped from cultivation in different parts of the State and 

maintaining itself well in rocky or coarse gravel soils. It escapes 
more frequently in the southern counties and is not infrequent in 
the neighborhood of abandoned dwellings. 

:Flowers in May and June. 
Noble (Van Gorder); Gibson and Posey (Schneck); Clark 

(Baird and Taylor); Jefferson (J. M. Ooulter). 

DELPHINIUM L. 

D. CONSOLIDA L. Field Larkspur. 
Quite common in the southern counties, much less so in the 

northern part of the State .. It usually occurs in old fields and 
along roadsides, apparently having entered our flora as an escape 
from cultivation. 

Plowers from May until September. 
Jeffersou and Madison (J. M. Ooulter); Fayette (Hessler); Gib

son and Posey (Schneck); Clark (Baird and Taylor); Franklin 
(Meyncke); Noble (Van Gorder); Jay, Delaware, Randolph and 
Wayne (Phinney); Vigo (Blatchley); Steuben (Bradner). 

D. UBCEOLATUM Jacq. Tall Larkspur. 
CD. exaltatum Alt.) 

This species is doubtfully admitted upon rather scant speci
mens from Wayne County. In view of the antecedent report of 
the occurrence of the species in the same locality by Dr. Phin
ney I have allowed the reference to stand. 

Collected in flower May 29th. 

Wayne (Phinney); Dearborn (Collins). 
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D. CAROLINIANUM Walt. Carolina Larkspur. 
(D. azuTtl'Um Michx.) 

Reporled from two counties and admitted upon the "legit" of 
Dr. John M. Coulter. The range probabilities are decidedly 
against the occurrence of the form in Indiana. I have seen no 
specimens, but rest the admission of ,the species upon the author
ity cited. 

Flowering specimens collected June 7th. 

Wayne (Phinney); Jefferson (J. M. Coulter). 


D. TRICORNE Micbx. Common or Dwarf Larkspur. 
:Found in all parts of the State in fair abundance in rich soils. 

Usually more plentiful and of better development in woods or 
upon shaded hillsides. The species is very variable both as to 
size, color of the flowers, denseness of raceme and amount of 
spreading of follicles. This variabilitymakell it possible that the 
two preceding species may be found to be extreme forms of D. 
tricorne. . 

Flowers from April through June. 
Jefferson and Madison (Barnes); Monroe andVigo (BlatchleY)j 

Putnam (MacDougal); Gibson and Posey (Schneck); Tippemnoe 
(Coulter); Daviess (Clements); Clark (Baird and Taylor); Frank
lin (Meyncke); Jay, Delaware, Handolph, and Wayne (Phinney); 
Knox (Spillman); Shelby (Ballard); Kosciusko (Coulter); Hamil
ton (Wilson). 

ANEMONE L. 

A. 	CAROLINIANA Walt. Carolina Anemone. 
Added to the flora by lIr. W. S. Blatchley, who reports it as 

rare on the "borders of prairies and in dry, open woods." 
Collected in flower in April. 
Vigo (Blatchley). 

A. CYLINDRICA A. Gray. Long-fruited Anemone. 
In the northern part of the State growing in open places in 

rather rich, sandy soil. Quite frequent. 
Flowering season, Jlme until August. 
Tippecanoe (Hussey); Elkhart (Barnes); Putnam (MacDougal); 

Kosciusko (Coulter); Noble (Van Gorder); Steuben (Bradner). 
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A. VIRGINIANA L. Tall Anemone. 
Of wide distrihution in the State, found usually in low, rich 

soil. It occurs either in the woods or in open places with its best 
development in the former. Frequent in most of its stations. 

Flowering from June until September. 
Jefferson (Barnes); ,St. Joseph (Rothert); Vigo and Monroe 

(Blatchley); Gibson and Posey (Schneck); Putnam (MacDougal); 
Kosciusko (Coulter); Daviess (Clements); Clark); Baird and Tay
lor); N ohle (Van Gorder); Jay, Delaware, Randolph, and Wayne 
(Phinney); Franklin (Meyncke); Steuben (Bradner). 

A.:CANADENSIS L. Canada Anemone. 
CA. Pen1Ulylvaniea L.) 

The most widely distributed and abundant member of the 
genus in the State. It occurs in various situations, but most fre
quently in low, shaded places in rich soils. It is, however, found 
in dry, gravelly or sandy soils, but never in great abundance in 
such a situation. 

Flowers from May until the middle of September. 
Tippecanoe (Hussey); Elkhart (Barnes); St. Joseph (Rothert); 

Fayette (Hessler); Yigo (Blatchley); Gibson and Posey (Schneck); 
Daviess (Clements); Cass (Hessler); Noble (Yan Gorder); Frank
lin (Meyncke); Jay, Delaware, Randolph, and Wayne (Phinney); 
Hamilton and Marion (Wilson); Decatur (Ballard). 

A. QUINQUEFOLIA L. Wind flower. Wild Anemone. 
CA. nemarosa Michx.) 

Not at all common in the State. The forms usually so referred 
are either Isopyrum biternatum or Syndesmon thalictroides. The 
species is apparently confined to the southern part of the State, 
where it grows in low, open woods in rich soils. 

:Flowers from April through June. 
Jefferson (Barnes); Gibson and Posey (Schneck); Decatur and 

Shelhy (Ballard); Steuben (Bradner). 

HEPATICA Scop. 

H. HEPATICA (L.) Karat. Hepatica. Round·leaved LiTerwort. 
(H. triloba Chaix.) 

One of the earliest blooming forms. It is found in several 
counties of the State growing in protected places about the roots 
of trees and in sheltered ravines. It is much less ahundant than 
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the following species "ith which it is associated and with which 
it intergrades. 

Flowering from first warm days in February or March until in 
June or July. 

rfippecanoe (Cunningham); Kosciusko (Coulter); St. Joseph 
(Rothert); Decatur (Ballard); Lake (Hill). 

H. ACUTA (Pursh) Britton. Liverwort. Spring Hepatica. 
, (H. alYUtiloba DC. ) 

In similar situations as the pl1eceding, but more widely dis
tributed and much more plentiful. The prevailing form in the 
State. 

Flowers from March through June. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Fayette 

(Hessler); Putnam (MacDougal); Gibson and Posey (Schneck); 
Decatur (Ballard); Hamilton and l\{arion (Wilson); Steuben 
(Bradner). 

SYNDESMON Hoffmg. 

S. 	THALICTROIDES (L.) Hoffmg. Rue Anemone. 
(Anemonella thalietroideB Spach.) 

Widely distributed and almndant in most parts of the State. 
A V€lry variable form growing most plentifully in rich, open 
woods, less common in sandy soils and rare in drift soils. Often 
mistaken for the wind flower, Anemone quinquefolia . 

. :Flowering season from March through June. 
Jefferson and Madison (Barnes); Monroe and Vigo (Blatchley); 

Fayette and Cass (Hessler); Lake (Hill); Putnam (MacDougal); 
Gibson and Posey (Schneck); Clark (Baird and Taylor); Tippe~ 
canoe (Cunningham); Daviess (Clements); Kosciusko (Coulter); 
Jay, Delaware, Randolph, and Wayne (Phinney); Dearborn (Col
lins); Noble (Van Gorder); Franklin (Meyncke); St. Joseph 
(Rothert); Decatur and Shelby (Ballard); Hamilton and Marion 
(Wilson); Steuben (Bradner). 

CLEMATIS L. 

C. VIRGINIANA L. 	 Virgin' 8 Bower. Wild Clematie. 
Found in all parts of the State, usually in abundance. It grows 

most luxuriantly in rich, loose soils in shaded places~ It is fre-. 
quently very abundant nea.r the borders of thickets along streams. 
A handsome "ine well worthy or more general Qultivation. 
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Flowers from June until September. 
Jefferson (J. M. Coulter); Monroe and Vigo (Blatchley); 

]1'ayette (Hessler); Putnam (MacDougal); Gibson and Posey 
(Schneck); Kosciusko (Coulter); Clark (Baird and Taylor);, . 
Franklin (Meyncke); Dearborn (Collins); Noble (Van Gordex); 
Jay, Delaware, Randolph, and Wayne (Phinney); Tippecanoe, 
Hamilton and Marion (Wilson); Steuben (Bradner). 

C. SmaIl Sweet. Bim's Clematis 
(0. Piteheri Torr. and Gray.) 

Confined to the southern counties where it is sparingly found 
in rich bottom lands, or along railroads. Evidently having en
tered our flora from the south, the Indiana stations marking the 
northern limit of the species. 

Flowers in May and June. ' 
Daviess (Clements); Gibson and Posey (Schneck); Vigo 

(Blatchley). 

C. 	VIORNA L. Leather Flower. 
A vine climbing over bushes and underbrush, usually growing 

in rich moist soils. Abundant in the southern counties, becom
ing le£8 frequent northward, with no stations reported north of 
Tippecanoe County. * Easily recognized by the remarkably thick 
sepals of the purple calyx. 

Flowers from May until late in June. 
Jefferson (J. M. Coulter); Monroe and Vigo (Blatchley); 

Fayette (Hessler); Putnam (MacDougal); Jay, Dela.ware, Ran
dolph, and Wayne (Phinney); Clark (Baird and Taylor); Frank
lin (Meyncke); Dearborn (Collins); Tippecanoe (Cunningham); 
Hamilton (Wi1son). 

MYOSURUS L. 

M. 	MINIMUB L. Mouse Tail. 
Reported as occurring occasionally in rich, bottom lands in the 

southwestern counties of 	the State. 

Flowers in our areain May and June. 

Gibson and Posey (Schneck). 


°C. VIORIIA has been taken by me near Delphi, Carroll County. and by HesBler in Case 
County.-W. S. B. 
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TRAUTVETTERIA F. and M. 

T. CAROLINENSIS (Walt.) Vail. False Bugbane. 
(T. palmata F. and M.) 

In the hill regions in the southern counties of the State. Not 
abundant in any of ite stations, but included in most collections 
from that region. 

Flowering in June and July. 

Floyd (Clapp),; Clark (Barnes). 


RANUNCULUS L. 

R. 	DELPHINIFOLlUS Torr. YeHow Water Crowfoot. 
CR. multifidus Pursh.) 

Rather abundant in ponds and shallow, sluggish strea.ms in 
various counties of the State. 

Flowers from early in ~fay until August. 
Tippecanoe (Hussey); Vigo (Blatchley); Jay, Delaware, Ran

dolph, and Wayne (Phinney); Gibson and Posey (Schneck); Dear
born (Collins); Noble (Van Gorder); Knox (Spillman); Hamilton 
(Wilson); Steuben (Bmdner). 

R. 	PURSHII Richard~. Pursh's Buttercup. 
CR. multifidus terrestris Gray) 

In wet soils near margins of lakes and ponds, or on the banks 
of sluggish streams. Plentiful in the stations in which it occurs. 

Flowers from May lmtil in July. 
Tippecanoe (Ounningham); Vigo (Blatchley); Daviess (Cle

mente); Marshall (Hessler). 

R. PUSILLUS Poir. Low Spear wort. 
Reported from a single station and verified by herbarium speci

mens. I have not seen the specimens, but regard the occurrence 
of the form within our .area as practically impossible. The form 
is entered under the rules governing the preparation of the cata
logue pending examination of the specimens. 

Knox (Spillman). 

R. 	REPTANS L. 
CR. Flammula repta1UJ Meyer.) 

Confined to the counties fronting the Ohio River, and found 
growing along its shores. 


Frowers from June until August. 

Jefferson (J. Y. Coulter); Clark (Baird and Taylor). 


http:strea.ms
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R. OBruSIUSCULUS Raf. Water Plantain Sp~rmint. 
(R. ambigena Wats.) 

In marshes and at borders of ponds in various parts of the 
State. Not abundant in any of its stations. 

Flowers from June until in August. 
Vigo (Blatchley); Jay, Delaware, Randolph, and Wayne (Phin

ney); Jefferson (J. M. Coulter);.Noble (Van Gorder); Decatur and 
Shelby (Ballard). 

R. ABORTIVUS L. Kidney·leaved Crowfoot. 
Found abundanty throughout the State in moist grounda in 

shaded places. It frequently invades well watered lawns becom
ing an annoying weed. Its best development is found in rich 
soils although it is not uncommon in dry, sterile situations. The 
form is extremely variable. 

Flower from the middle of March until· September or later. 
Jefferson (Barnes); Tippecanoe (Hussey); Vigo and Monroe 

(Blatchley); Fayette (Hessler); Putnam (MacDougal); Gibson 
and Posey (Schneck); Kosciusko (Coulter); Daviess (Clements); 
Clark (Baird and Taylor); Dearborn (Collins); Franklin 
(Meyncke); Noble (Van Gorder); Jay, Delaware, Randolph, and 
Wayne (Phinney); Knox (Spillman); Decatur and Shelby (Bal
lard); St. Joseph (Rothert); Hamilton and Marion (Wilson). 

R. MICRANTBUS Nutt. Rock Crowfoot. 
(S. abortivus micranthul3 Gray.) 

In pastures and on hillsides in coarse or sandy soil, or upon 
rocks. Confined chiefly to southern counties. 

Flowers. from April through August. 
Jay,Delaware, Randolph, and Wayne (Phinney); Vigo (Blatch

ley); :B'ranklin (Meyncke); Gibson and Posey (Schneck); Knox 
(Spillman); Jefferson (J. M. Coulter). 

R. SCELERATUS L. Ditch Crowfoot. Cursed Crowfoot. 
In swampa and brooks, also along the shores of ditches. Found 

in a few counties, and not abundant in any of its stations. 
Flowers from April through July. 
Noble (Van Gorder); Cass (Hessler); Vigo (Blatchley); Tippe

canoe; Steuben (Bradner). 
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R. RECURVATUS Poir. Hooked Crowfoot. 
In many counties of the State growing in open WOQds and 

fields. '1'he species prefers loose, rich, moist soil and rather 
shaded localities. 

Flowering season from April through June. 
Tippecanoe (Hussey); Monroe and Vigo (Blatchley); Fayette 

(Hessler); Putnam (MacDougal); Gibson and Posey (Schneck); 
Kosciusko (Ooulter); Daviess (Clements); Clark (Baird and Tay
lor); Franklin (Meyncke); Jefferson (J. M. Ooulter); Jay, Dela
ware, Randolph, and Wayne (Phinney); Knox (Spillman); St. 
Joseph (Rothert); Hamilton and Marion (Wilson); Steuben 
(Bradner). 	 . 

R. 	ACRIS L. Tall or Meadow Buttercup. 
Found in isolated stations in a few counties. It usually grows 

in meadows or fields in dry soils. 
Flowers from May until August. 
Monroe (Blatchley); Putnam (MacDougal); Dearborn (Oollins); 

Marion (Hessler). 

R. BULBm!Us L. Bulbous Buttercup. 
Sparingly found in a few counties in fields and along roadsides 

in dry~ generally sandy soil. 
Flowers fron;. May until August. 
Noble (Van Gorder); Jay, Delaware, Randolph, and Wayne 

(Phinney); Dearborn (Oollins). 

R. 	PENNS'YLVANICUS L. f. Bristly Buttercup. 
Ohiefly northern in its distribution in very damp, open places, 

usually not far removed from streams or lakes. 
Flowering season, June and July. 
LaPorte (Barnes); Putnam (MacDougal); Noble (Van Gorder); 

Jay, Delaware, Randolph, and Wayne (Phinney); Steuben 
(Bradner). 

R. 	MACOUNII Britton. Macoun's Buttercup. 
CR. hispidus Hook.) 

Added to the flora by Mr. W. S. Blatchley, the verifying speci
mens being in the DePauw herbarium. The species is a member 
of our flora, but has as yet no other station than that discovered . 
by Mr. Blatchley. 

Monroe (Blatchley). 
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R. REPENS L. Creeping Buttercup. 
Oommon in fields and meadows, usually in low, damp places. 

In the stations in which it occurs it is ordinarily plentiful, 
though not o,f as wide dis.tribution as the following species, with 
which it is often confused. 

Plowers from April until July. 
Tippecanoe (Ounningham); JefferSon (J. M. Ooulter); Monroe 

(Blatchley); Fayette (Hessler); Kosciusko (Ooulter); Daviess 
(Olements); St. Joseph (Hothert); Steuben (Bradner). 

R. SEPTElliTRIONALIS Poir. Swamp or Marsh Buttercup. 
Oommon in marshes and very wet low places. Usually indica

tive of rich soils though occasionally ranging into dry, sterile 
places. In the latter situation it is frequently mistaken for R. 
a(wis. 

Flowers from April until August. 
Jefferson (J. M. Ooulter); Putnam (MacDougal); Monroe and 

Vigo (Blatchley); Gibson and Posey (Schneck); Kosciusko (Ooul
ter); Daviess (Olements); Jay, Delaware, Randolph, and Wayne 
(Phinney); Olark (Baird and Taylor); Franklin (Meyncke); Dear
born (Oollins); Knox (Spillman); Hamilton and Marion (Wilson). 

R. FASCICULARIS Muh1. Early Buttercup. 
Of wide distribution and abundant in its various stations. 

]'ound chiefly in dry, sandy sociIs in fields or on rocky hillsi~s. 
Flowers in April and }Iay. 
Monroe and Vigo (I31atchley); Jefferson (Barnes); Gibson and 

Posey (Schneck); Tippecanoe (Ounningham); Kosciusko (Ooul
ter); Dearborn (Oollins); Noble (Van Gorder); . Franklin 
(Meyncke); Olark (Baird and Taylor); Decatur and Shelby (Bal
lard); St. Joseph (Rothert); Steuben (Bradner). 

BATRACHIUM. S. F. Gray. 

B. TRICHOPHYLLUM (Chaix.) Boasch Stiff White Water Crowfoot. 
(Ranunculus aquatilis trichophyllus DC. ) 

Found in lakes, ponds and sln~gish streams in various parts of 
the State. More abundant in the northern than in the sonthern 
counties. Abandoned parts of the Wabash and Erie Oanal are in 
many places absolutely occupied by this plant. 

};'lowers in April and lIay. 
LaPorte (Barnes); Vigo (Blatchley); Johnson (Hubbard); Gib~ 

son and Posey (Schneck); Noble (Van Gorder); Jay, Delaware, 
Randolph, and Wayne (Phinney); Kosciusko (Ooulter); Tippe
canoe (Ouuningham); St. Joseph (Rothert); Steuben (Bradner) .. 
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B. 	DlYARIC.ATUM (Schrank.) Wimmer. Stiff Water Crowfoot. 
(Ranunculus circinatus Sibth ) 

Reported as common in Hamilton County, by Mr. G. W. 
Wilson. 


Flowers from June through August. 


THALICTRUM L. 

T. DIOIOUlII L. Early Meadow Rue. 
OommDn in almost every part of the St.ate. It usually indi

cates a loose, rich soil. It is found in open woods, in waste places, 
and on rocky hillsides in about. equal abundance. 

FI(}wers in April and May. 
'rippecaJ:lOe (Ounningham); Jefferson (Barnes); :Monroe and 

Vigo (Blatchley); Oass and Fayette (Hessler); Gibson and Posey 
(Schneck); Kosciusko (Ooulter);Daviess (Clements); Clark (Baird 
and Taylor); Franklin (Meyncke); Jay, Delaware, Randolph, and 
Wayne (Phinney); Noble (Van Gorder); Hamilton (Wilson); 
Steuben (Bradner). 

T. 	PURPURASCENS L. Purplish Meadow Rue. 
Rich soils in thickE.'ts and open woods; abundant in almost all 

parts of the Stat.e. 
Flowers from early in May until August. 
Jefferson (J.lt Ooulter); Floyd (Clapp); Vigo and Monroe 

(Blatchley); Putnam (lfacDougal); Gibson and Posey (Schneck); 
Kosciusko (Ooulter); Daviess (Clements); Olark (Baird and Tay
lor); Franklin (Meyncke); Noble (Van Gorder); Jay, Delaware, 
Randolph, and Wayne (Phinney). 

T. POLYG.AlIIUM Muhl Tall Meadow Rue. 
(T. Cornuti T. and G.) 

Borders of ditches and swamps, and in very wet, sunny low
lands. Nowhere especially abundant, but found in all parts of the 
State. 

Flowers from May through August.. 
Monroe and Vigo (Blatchley); Fayette and Oass (Hessler); Put

nam (MacDougUl); Tippecanoe (Ounningham); Jay, Delaware, 
Randolph, and Wayne (Phinney); Franklin (Meyncke); Noble 
(Van Gorder); Jefferson (J. M. Ooulter); Hamilton and Marion 
(Wilson); Steuben (Bradner). 
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BERBERIDAOE.M. Barberry Family. 

BERBERIS L. 

B. VULGARIS L. Oommon Barberry. 
In thickets in dry spHs in several counties of the State. Ap

parently thoroughly naturalized in the southern counties; not re
ported from north of Tippecanoe Oounty' save as cultivated. 
Oharacterized by its three pronged spines and its yellow flowers, 
which have a heavy, sickening odor. 

Flowers from May until July. 
Jefferson (Barnes); Olark (Baird and Taylor); Franklin 

(Meyncke); Wayne (Phinney); Tippecanoe (Laben and Oonner). 

CAULOPHYLLUM Mich. 

C. TlllLICTROIDES L. Blue Cohosh. 
Found in most parts of the State occurring in dense woods and 

thickets, in rich soils. It is of very rare occurrence in drift soils. 
More abundant in the central and southern counties than farther 
north. 

Flowering in April and May. 
Jefferson (J. M. Ooulter); Monroe and Vigo (Blatchley); Put

nam (MacDougal); Gibson and Posey (Schneck); Tippecanoe 
(Ounningham); Oass (Hessler); Jay, Delaware, Randolph, and 
Wayne (Phinney); Noble (Van Gorder); Dearborn (Oollins); De
catur (Ballard); Hamilton (Wilson); Steuben (Bradner). 

JEFFERSON IA Bart. 

J. DIPHYLLA (L.) Pers. Twin Leaf. Rheumatism Root. 
Abundant in rich soils in the southern part of the State, be

coming less frequent northward, and not repo·rted from north of 
Tippecanoe Oomity. Usually found in shaded places. 

Flowers in April and May. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Putnam and 

Union (MacDougal); Fayette (Hessler); Tippecanoe (Barnes); 
Jay, Delaware, lmndolph, and Wayne (Phinney); Franklin 
(Meyncke); Clark (Baird and Taylor); Dearborn (Oollins); De
catur (Ballard), 
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PODOPHYLLUM L. 

P. PELTATUM L. May A pple. Mandrake. 
A familiar form found throughout the State in rich soil, in 

. moist shaded places. The yellowish fruit is edible, but has. a 
rather sickening odor. 

Flowers in }[ay. . 
Clark (Barnes); Monroe and Vigo (Blatchley); Putnam (Mac

Dougal); Fayette (Hessler); Gibson and Posey (Schneck); Tippe
canoe (Ounningham); Daviess (Clements); Jay, Delaware, Ran
dolph, and Wayne (Phinney); Noble (Van Gorder); Franklin 
(Meyncke); Dearborn (Collins); Jefferson (J. M. Coulter); De
catur and Shelby (Ballard); Hamilton and Marion (Wilson); 
Steuben (Bradner). 

MENISPERMAOElE. l\Ioonseed Family. 

CEBATHA Forsk. 

C. OAROLINA (L.) Britton. Oarolina Moonseed. 
(Goooulus Garolinm DO.) 

A species having entered our flora from the south, $d found 
only in the extreme southwestern counties. It is there cornrnOlIl 
in river bottoms in rich, sandy soil. A slender training or climb
ing vine. 

Flowering season from June until August. 

Gibson and Posey (Schneck). 


MENISPERMUM L. 

M. OANADENSE L. Moonseed Vi~e. 
In woods and along streams, usually in rich alluvial soils in the 

central and southern counties of the State. An attractive plant 
climbing over bushes and underbrush, with large cordate leaves, 
and bearing later in the season clusters of blue-black fruit, not 
unlike small grapes in appearance. Ordinarily abundant in sta
tions in which it grows. 

Flowers in June and July, 01' in the extreme southern counties 
in May and June. 

Monroe and Vigo (Blatchley); Putnam (MacDougal); Fayette 
(Hessler); Gibson and Posey (Schneck); Tippecanoe (Cunning
ham); Kosciusko (Ooulter); Daviess (Clements); Hamilton and 
Marion (Wilson); Steuben (Bradner). 
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LAURACEJE. Laurel Family. 

SASSA FRAS Nees and Eberm. 

S. SASSAFRAS (L.) Karst. Common Sassafras. 
(S. offirinale Nees.) 

Widely distributed thrOUgh0'l.lt the State. In the no·rthern 
counties usually reduced to a shrub, in the southern and south
western reaching its highest dtwelopment, occasionally reaching a 
diameter of five or six feet with a height of seventy-five feet. It 
averages, however, from forty to fifty foot in height with a diam
eter of from eighteen to thirty inches. In the localities where it 
occurs it frequently occupies almost exclusively wide Il.l'eas. The 
wood is light and weak, but extremely durable in contact with the 
soil. It is used for skiffs, yokes, etc., and very largely for posts, 
rails and cooperage. Every part is aromatic, the root being 
largely used for its oil. 

Flowers in April arid May; fruit ripens in August. 
rrippecanoe (Cunningham); Putnam (MacDougal); Clark 

(Baird and Taylor); Jay, Delaware, Randolph, and Wayne (Phin
ney); Gibson and Posey (Schneck); Jefferson (J. M. Coulter); 
Noble (Van Gorder); Franklin (Meyncke); Dearborn (Collins); 
Vigo (Blatchley); Kosciusko (Coulter); Hamilton and Marion 
(Wilson); Steuben (Bradner); Cass (Hessler). 

BEN7..GIN Fabric. 

B. 	BENZOIN (L ) Coulter. Spice Busb. Wild Allspice. 
(Lindera Benzoin Blume.) 

An aromatic shrub found in many counties of the State in 
m(}ist, rich soils in shaded places. 

Flowers in 11amh and April; fruit ripens in August and 
September. 

Tippecanoe (Cunningham); Jefferson (Barnes); Putnam (Mac
D(}ugal); Monroe and Vigo (Blatchley); Clark (Baird and rray_ 
lor); Jay, Delaware, R~dolp:6, and Wayne (Phinney); Gibson and 
Posey (Schnook); Noble (Van Gorder); Franklin (Meyncke); 
Dearborn (Collins); Hamilton and Marion • (Wilson); Steuben 
(Bradner); Cass and Fayette (Hessler). 

http:thrOUgh0'l.lt
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PAPAVERACE.E. Poppy Family. 


PAPAVER L. 


P. 	SOMNIFERUM L. Opium or,Garden Poppy. 
Escaped from cultivation in some of the southern counties. 

where it maintains itself in waste places in rather coarse soils. 
:b'lowers from June until September. 
Clark (Baird and Taylor); Frank1in (Meyncke); Jefferson (J. 

M. Coulter). ' 
ARGEMONE L. 

A. 	MEXICANA L. Prickly Poppy:. 
Found occasionally in the southwestern counties in waste 

places. 	 Added to the flora by Dr. J. Schneck. 

Flowers from June through August. 

Gibson and Posey (Schneck). 


SANGUINARIA L. 

S. CANADENSIS L. Bloodroot. 
Common in all parts of the State, usually growing in rich soils. 

It is especially abundant in op€n woods and the protected slopes 
of ravin€S. 

Flowering begins in ~farch and continues until May. 
Jefferson (Barnes); Tippecanoe (Coulter); Monroe and Vigo 

(Blatchley); Putnam (MacDougal); Fayette (Hessler); Gibson and 
Posey (Schneck); Daviess (Clements); Jay, Delaware, Randolph, 
and Wayne (Phinney); Dearborn (Collins); Vermillion (Wright); 
Clark (Baird and Taylor); Noble (Van Gorder); :Franklin 
(Ueyncke); Decatur and Shelby (Ballard); St. Joseph (Rothert); 
KosciUlSko (Coulter); Hamilton and Marion (Wilson); Steuben 
(Bradner). 

STYI,OPHORUM. Nutt. 

S. DIPHYLLUM (Michx.) Nutt. Yellow or Celandine Poppy. 
Abundant in most parts of the State, in moist, rich soils. Par

ticularly frequent in low woods a.nd the protected slopes of 
ravines. 

Flowering season, April and May. 
Jefferson (Barn€s); Clark (Barnes); Tipp€canoe (Hussey); 

Monroe and Vigo (Blatchley); Putnam (MacDougal); Fayette 
(Hessler); Kosciusko (Coulter); Frank1in (Meyncke); Noble (Van 
Gorder); Dearborn (Collins); Wayne (Phinney); Decatur (Bal
lard); Knox (Spillman); Hamilton and Marion (Wilson); Steuben 
(Bradner).. 
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CHELIDONIUM L. 
C. MA.JUS L. Celandine. 

Admitted to the flora upon the authority of Dr. L. M. Under
wood, who reports it as occurring along the Vandalia Railroad 
near Greencastle. 


Collected in flower early in June. 

Putnam (Underwood); Steuben (Bradner). 


BICUCULLA Adans. 

B. CUCULLARU. (L.) Millsp. Dutchman's Breeches. 
(Dicentra Gueullaria Torr.) 

Common throughout the State in moist, rich soils in shaded 
places. Usually very abundant in it.s stations. 

Flowers from March until in May. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Daviess 

(Clements); Jefferson (Barnes); Putnam (MacDougal); Vigo 
and Monroe (Blatchley); Clark (Baird and Taylor); Noble 
(Van Gorder); Jay, Delaware, Randolph, and Wayne (Phinney); 
Dearborn (Collins); Franklin (Meyncke); Gibson and Posey 
(Schneck); Decatur and Shelby (Ballard); Knox (Spillman); 
Casa aJld Fayette (Hessler); Hamilton and Marion (Wilson); 
Steuben (Bradner). 

B. 	CANADENSIS (Goldie) Millap. !:!quirrel Corn. 
(Dicentra Oanadensis DC.) 

Of wide distribution and usually abundant in situations similar 
to the preceding. Flowers very fragrant. 

Flowers from April until in June. 
Kosciusko (Coulter); Putnam (MacDougal); Vigo and Monroe 

(Blatchley); Clark (Baird and Taylor); Noble (Van Gorder); Jay, 
Delaware, Randolph, and Wayne (Phinney); Dearborn (Collins); 
Franklin (Meyncke); Jefferson (J. M. Coulter); Decatur (Bal
lard); Hamilton and Marion (Wilson); Steuben (Bradner). 

ADLUMIA Raf. 

A. FUNGOBA (Ait.) Greene. Climbing Fumitory. 
(A. eirrMaa Rat.) 

Found sparingly in the no,rthern part of the S,tate in moist 
woods and thickets. A slender vine climbing over other plants 
by its slender petioles. 

Flowers from June until the early frosts. 

Steuben (Bradner). 
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CAPNOIDES Adans. 

C. 	SEMPERVlRENS (L.) Borck. Pink Corydalis.. 
(Corydalis glauca Purah.) 

. A northern form which is found only in our extreme northern 
counties. It is there found on sand ridges relatively near the 
beach, being one 0'£ the alpine members of the flora of the dune 
region. 

Flowers from May until September. 

Lake (Hill); Porter (Cowles). 


C. FLAVULUM (Raf.) Kuntze. Pale Corydalis. 
(Orrydalis jlawla Raf.) 

Quite frequent, especially in the southern part of the State. 
It grows in rich w()ods, thriving best in soils with considerable 
admixtures of sand. 

Flowering season, from April until June. 
Ca,..<;s (Hessler) ; Jefferson (Barnes); Putnam (MacDougal); 

Clark (Baird and rraylor); Dearborn (Collins); Franklin 
(Meyncke); Gibson and Posey (Schnook); Vigo (Blatchley). 

O. 	AUREUM (WIlld.) Kuntze. Golden Corydalis. 
(Corydalis aurea Willd.) 

Ueported only from the "Knoll' regions in southern Indiana. 
X eithe·r common nor of wide distribution. 


Flowering in April and May. 

:F'loyd (Clapp). 


FUMARIA L. 

F. 	OFFICINAL18 L. Hedge Fumitory. 
Occasionally found in the eastern counties of the State in dry, 

coarse soil in waste places. Probably migrant. 
Flowering specimens coIlected July 3d. 


Wayne (Phinney); Franklin (Meyncke). 


CRUCIFER..E. Mustard Family. 

LEPIDIUM L. . 
L. VIROINICUM L. Wild Pepper. grass. Oanary-grass. 

Probably found in every county in the State. It occurs abund
antly along streets and roadsides and at times becomes a very an
noying weed in lawns and dooryards. Its size and general habit 
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vary greatly, the leaves especially showing modifications. It be
gins flowering early in May, or in favorable seasons in April, and 
continues through September. Its fruit furnishes food for many 
of the smaller birds. Its distribution is so general that a oitation 
of counties in which it is reported to occur is unneeessary. 

L. APETALUM Willd. 
(L. intermedium Gray.) 

Very closely allied to the preceding from which it is probably 
not generally distinguished. While the general range of the 
species includes Indiana, the mass distribution is decidedly east
ern. It is doubtful if it occurs in any abundance in the State. 

Flowers, May to September. 

Clark (Baird and Taylor); Decatur (Ballard); Vigo (Blatchley). 


SISYMBRIUM L. 

S. OFFICINALE (L.) Scop. Hedge Mustard. 
Common throughout the State in waste places. The flowering 

season begins in April, and in some of the southern counties con
tinues until in December. It affects dry soils, and is especially 
abundant about dwellings or in abandoned fields. 

Jefferson (Barnes); Tippecanoe (Coulter); Monroe and Vigo 
(Blatchley); Putnam (MacDougal); ]1'ayette (Hessler); Gibson and 
POSBY (Schneck); Daviess (Clement); Clark (Baird and Taylor); 
Jay, Delaware, Randolph, and Wayne (Phinney); Noble (Van 
Gorder); Franklin (Meyncke); Hamilton and Marion (Wilson). 

CAKILE Gaertn. 

C. EDENTULA (Bigel.) Hook. American Sea-rocket. 
(0. Americana Nult.) 

The character plant of the middle beach, extending also to the 
upper beach, of Lake Michigan in Lake and Porter counties. The 
plant is a sand plant, confined to the seashore and the shores of 
the Great Lakes. When extending farther inland Cakile is usu
ally found on windward slopes of active dunes. The succulent 
character of the form adapts it admirably for the extreme xerophi
lous conditions to which beach plants are subj~cted. It has a 
hahit somewhat resembling the «tumble weeds," the distribution 
of the seeds being thus secured. 
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SINAPIS L. 

S. 	ALBA L. White Mustard. 

(Brassica aiba Boiss.) 


Only occasionally found in waste fields and evidently escaped 
froll cultivation. Reported from several southern counties. Her· 
barium specimens from Jefferson (J. M. Ooulter). 

Hamilton (Wilson); Steuben (Bradner). 

BRASSICA L. 

B. NIGRA (L.) Koch. Black Mustard. 
I Common in waste and cultivated grounds throughout the State. 

In some communities classed among the bad weeds. 
Flowering season from May to September. 
Monroe and Vigo (Blatchley); Fayette (Hessler); Gibson and 

Posey (Schneck); Tippecanoe (Cunningham); Daviess (Clements); 
Jefferson (J. M. Coulter); Clark (Baird and Taylor); Franklin 
(Meyncke); Jay, Delaware, R.andolph, a~d Wayne (Phinney); No· 
ble (Van Gorder); Putnam (MacDougal); Decatur and Shelby 
(Ballard); Hamilton and Marion (Wilson); Steuben (Bradner). 

B. ARVENSI8 (L.) B. S. P. Charlock. Wild Mustard. 
(B. Sinapistrum Boi8s ) 

In waste fields and along roadsides and streets. Bather com
mon in the southern counti0s bnt not reported as occurring north 
of Putnam. 

:Flowerillg' season, ';VIay and June. 
Monroe and Vigo (Blatchley); Putnam (MacDougal); Clark 

(Baird and Taylor); Jefferson (J. M. Coulter)'; Dearborn (Collins); 
Hamilton and Marion (Wilson); Steuben (Bradner). 

BARBA REA R. Br. 

B. BARBABIilA (L.) MacM. YelJow Rr.cket or Cress. 
(B. VUlgaris R. Br.) 

U suaily found in dry soil, preferably in waste fields, but occa
sionally in low ground along streams. It is nowhere especially 
abundant, and has no reported station north o,f Tippecanoe. 

Flowering season, April to June. 

Tippecanoe (Cunningham); Putnam (MacDougal); Jefferson 


(J. M. Coulter); Clark (Baird and Taylor); Jay, Delaware, Ran· 
dolph, and Wayne (Phinney); Monroe (Blatchley); Hamilton 
(Wilson); Fayette (Hess] er). 
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B. STRICTA Andrz. 
Reported only from Putnam County, by D. T. MacDougal. The 

specimen seems to be B. stricta, but range probabilitics are so 
strongly against it that it is somewhat doubtfully included. 

IODANTHUS Torr. and Gr. 

I. PINNATIFIDUS (Michx.) Steud. Purple or False Rocket. 
(Thdypodium pinnatifolum S. Wats.) 

Frequent in the southern part of the State on rich hillsides, or 
in low, rich woods. 

It flowers in May and J:une, although most abundantly in May. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Putnam 

(MacDougal); Gibson and Posey (Schneck); Franklin (Meyncke); 
Daviess (Clements); Clark (Baird and Taylor); Dearborn (Col
lins); Deca;tur (Ballard); Hamilton (Wilson). 

RORIPA Soop. 

R. SINUATA (Nutt.) A. S. Hitchcock. Spreading Yellow Cress. 
(Nasturtium sinuatum Nutt.) 

A specimen in the, Herbarium of DePauw University, collected 
by Dr. MacDougal, is referred to this species. The range of the 
form is much to the west of Indiana, and it is doubtful whether 
it is more than an accidental migrant. It is reported from no 
other station than that in Putnam County. 

R. 	OBTUSA (Nutt.) Britton. Blunirleaved Yellow Cress. 
(Nasturtium obtusum Nutt.) 

Reported from Tippecanoe County by ProfellSOr Hussey, and 
f.rom Clark by Baird and Taylor. The Tippecanoe County refer
ence is verified llY herb'a.rium specimens. Low grounds in rich 
soil. 

R. PALUSTlUS (L.) Bess. Marsh CresB. Yellow Water Cress. 
(Nasturtium paluatre DC.) 

Largely distributed throughout the State, growing in low 
ground, swamps or shallow water. Its flowering season extends 
from May to September. The form varies so greatly in its dif
ferent stations that it suggests that some sparsely distributed spe
cies of this genus should he referred to this. 

Jefferson, Clark, and Noble (Bames); Putnam (MacDougal); 
Monroe and Vigo (Bla.t.chley); Jay, Delaware, Randolph, and 
Wayne (Phinney); Franklin (lleyncke); Gi~n and Posey 
(Schneck); Kosciusko (Coulter); Fayette (Hesale'!'); Hamilton and 
l\[arion (Wilson); .steuben (Bradner). 
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R. HIBPIDA (Desv.) Britton. Eispid Yello.w Cress. 
(N<UJturtium palu.str6 hispidum Gray.) 

In wet places in the no.rt.hern co.unties, usually in swamps o.r 
uPo.n 	their borders. No.t frequent. 


FIo.wers fro.m June through, August. 

Steuben (Bradner). 


R. SESSILIFLOBA eN utt.) A. S. Hitchco.ck. 
(N<UJturtium 8e88ilijlmum Nutt.) 

Occurring o.nly in southwesrorn counties o.f the State in Io.W 
gro.unds. 


FIo.wering season fro.m April to. July. 

Vigo (Blatchley); Gibso.n and Posey (Schneck). 


R. 	NASTURTIUM (L.) Rueby. Water Cres!!. 
(Na8turlNum ojJioinal6 R. Br) 

Abundant in the ·no.rthern Po.rtio.ns of the State, leas frequent 
in the so.uthern co.unties. Fo.und in shallo.w, cleal' streams and 
in ditches. The best develo.pment is usually found in cool streams 
near a spring o.r fed by springs. 

FIo.wers in May and June. 
Tippecanoe (Cunningham); Kosciusko. (Co.ulte,r); Putnam 

(MacDo.ugal); Olark (Baird and rraylor); J efl'erson (J. M. Oo.ul
ter); Jay, Delaware, Randolph, and Wayne (Phinney); Franklin 
(Meyncke); Noble (Van Gorder); Daviess (Clements); Fayette 
(Hessler); St. Jo.seph (Rothert); Decatur and Shelby (Ballard); 
Hamilton and Alarion (Wilson); Steuben (Bradner); Mo.nroe and 
Vigo. (Blatchley). 

R. ARMORACIA (L.) A. S. Hitchcock. Horseradish. 
(Nasturtium Armoracia Fries.) 

J<Jscaped fro.m cultivatio.n and established in mo.ist, rich ground, 
in vario.us co.unties. Reported from Ola;rk (Baird and Taylor); 
Jefferson (J. M. Coulter); Jay, Delaware, Randolph, and Wayne 
(Phinney); Franklin (Meyncke); Noble (Van Gorder); Gibson 
and Posey (Schneck); Hamilton and Mario.n (Wilson). 

R. 	AMERICANA (A. Gray) Britton. Lake Cress. 
(N<UJturtium laOUSt1'6 Gray.) 

Oo.mmo.n in slo.W streams and in shallo.W lakes in the western 
part o.f the State. 

:Plowers, June to. September. 
Tippecano.e (Ounningham); Vigo (Blatchley); Gibso.n and 

Posey (Schneck); Vermillio.n (Wright). 

http:vario.us
http:Po.rtio.ns
http:Hitchco.ck
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CARDAMINE L. 

O. PR.6.TENSIS L. Meadow Bitter OreBs. Ouckoo Flower. 
This northern form is found in swamps in two of our northern 

counties, where it blossoms late in April. 

Lake (Hill); Noble (Van Gorder). 


O. 	lImSUTA L. Hairy Bitter Oress. 
:Found in moist soils, more abundant about springs and alOlllg 

strooms. Widely distributed through the State. 
It begins to flower in April, and OOC'asionally flowers may be 

found as late as July. 
Kosciusko (Coulter); Daviess (Clements); Jefferson (Barnes); 

Monroe and Vigo (Blatohley); Putnam (MacDougal); Gibson.and 
Posey (Schneck); Clark (BfLird and Taylor); Franklin (Meyncke); 
Noble (Van Gorder); Jay, Delaware,. Randolph, and Wayne 
(Phinney); Tippecanoe (Hussey); Decatur (Ballard); Hamiltou 
(Wilson); Steuben (Bra.dner). 

O. PUBPUREA (Torr.) Britton. Purple Oress. 
(C. rhomboidea purpurea Torr.) 

In wet places on hillsides or in ravines, frequent also in damp 
open woods. Occasionally found in dry soil. 

Among our earliest forms to flower, frequently blossoming 
early in March, although usually in full bloom over most of oux 
area in April. 

Tippecanoe (Cunningham); Daviess (Clements); Monroe and 
Vigo (Blatchley); Putnam (MacDougal); Jay, Delaware, Ran
dolph, and Wayne (Phinney); .Franklin (Meyncke); Noble (Van 
Gorder); Jefferson (Barnes); Dec,atur (Ballard); Knox (Spill
man); St. Joseph (Rothert); Hamilton and Marion (Wilson). 

O. 	BUL:BOBA (Schreb.) B. S. P. Spring Oress. Bulbous Oress. 
eC. rhomboidea DO.) 

In low, wet places or damp woods throughout the State. Usu
ally quite abundant. 

Flowering seMon from March to June, the earlier date stand
ing for the extreme southern oounties. 
Tip~canoe (Cunningham); KoscillSko (Coulter); Daviess (Cle

ments); Jefferson (Barnes); Johnson (Hubbard); Monroe and 
Vigo (Blatchley); Jay, Delaware, Randolph and Wayne (Phin
ney); Clark (Baird and Taylor); Gibson and Posey (Schneck); 
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lTraJiklin (Meyncke); Noble (Van Gorder); J1'ayette (Hessler); 
Knox (Spillman); Hamilton and Marion (Wilson); Steuben 
(Bradner). 

DENTARIA L. 

D. LACINIATA Muhl. Cut-leaved Toothwort or Pepper-root. 
Occurring in moi~t, rich soil throughout the State, usually as.. 

sociated with Oardamine bulbosa. Flowering season from April 
to June. More abundant in the southern part of the State. An 
exceedingly variable species. 

Jefferson (Barnes); Tippecanoe (Ounningham); Monroe and 
Vigo (Blatchley); Putnam (MacDougal); Fayette (Hessler); Gib
son and Posey (Schneck); Kosciusko (Ooulter); Daviess (Cle.
ments); Dearborn (CoUins); Jay, Delaware, Randolph, and Wayne 
(Phinney); Clark (Baird and Taylor); Noble (Van GOTder);. 
Franklin (Meyncke); St. Joseph (Rothert); Knox (Spillman); 
Hamilton and Marion (Wilson); St.euhen (Bradner). . 

D. DIPHYLLA. Micbx 
Found only in the southern counties, usually occurring in rich 

woods. Not abundant in any locality exoopt Monroe O()unty. 
Flowers in April and May. 
Jefferson (Barnes); Monroe (Blatchley); Olark (Baird and Tay

lor); Dearborn (Oollins); Decatur (Ballard); Steuben (Bradner). 

D. HETEROPHYLLA Nutt. Slender Toothwort. 
Rare in a few counties in the southern part of the State, 

occurring in thickets and rich woods. 
It flowers very early, the season covering March and April. 
Monroe (Blatchley); Putnam (MacDougal); Gibson and Posey 

(Schneck); Fayette (Hessler). 

LEAVENWORTHIA Torr. 

1.. UelIFLORA (Michr ) Britton. 
(L. Miokawdi Torr.) 

This southern species is confined to the Ohio River counties. 
The single station from which specimens have boon received is 
Buffalo Lick. near Oharlestown, Ola;rk County. 

First collected by Dr. Oharles R. Barnes. 
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BURSA Weber. 

B. BURSA'PASTORIS (L.) Britton. Shepherd'!! Purse. 
(Oapsella BUT8a pa8tori8 Moench.) 

A very common form throughout the State, chiefly in waste 
ground and a.oout dwellings. In some cases a very annoying 
weed in lawns, 

It begins to bloom very early, about the first C)f Ma;rch, and 
continues until the most severe frosts. In mild winters it may 
be found in flower in December and January in sheltered plaoos. 
Exceeding variable. 

Reported from almost every county in the State as "too COm

mon." 

CAMELINA Crantz. 

C. SATIVA (L.) Crantz. False Flax. 
Not commonly distributed. Reported only from five counties: 

Olark (Baird and Taylor); Jefferson (J. M. Ooulter); Hamilton 
(Wilson); Fayette (Hessler); Tippecanoe (Hussey). 

It may be expected in fields where flax has been cultivated. 

DRABA L. 

D. VERNA L. Vernal Whitlow Grass. 
One of C)ur smallest flowering plants, occurring in fields and 

by roadsides in counties 8()uth of the center of the State. 
It is a winter annual and flowers from February to May. 
Jefferson (Ooulter); Olark (Baird and Taylor);' Putnam (Un

derwood); Hamilton (Wilson); Marion (BlatChley). 

D. OAROLINIANA Walt. Carolina Whitlow Grass. 
Also confined tc) the southern half of the State, excepting one 

station. 
It blossomi3 in the first warm days late in February or early in 

March, and its seeds are ripened by April. 
It rarely exceeds three inches in height, and, as Prof€lS8()r 

Blatchley says, "succeeds, in the struggle for existence by being 
first upon the scene of action." It is usually quite abundant in 
the localities in which it is found.' 

Vigo (Blatchley); Daviess (Clements); Putnam (Underwood); 
Hamilton (Wilson); Tippecanoe (Barnes); Lake (Hill). 
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D. BRACBYOABPA Nutt. Short-fruited Whitlow Grass. 
In dry, sandy soil and quite abundant in localiti€s in which it 

is found. 
Habit of growth and flowering season as in preceding species. 
Gibson and Posey (Schneck); Daviess (Clement); Lake (Hill). 

SOPHIA. Adana. 

B. 	PINNATA (Walt.) Britton. Tansy Mustard. 
(Sisymbrium eaneSCen8 Nutt.) 

Occurring in dry soil in several counties. It is often found 
along railways or in gravel banks bordering streams. 

Flowers in June. 
Tippecanoe (Cunningham); Vigo (Blatchley); Cass (Hessler); 

Putnam (MacDougal); Franklin (~feyncke); St. Joseph (Roth
ert); Knox (Spillman). 

STENOPHRAGMA eelak. 

8. T.BALIANA (L.) Celak. Mouse-ear Cre~s. Wall CreSll. 
CSisymbrium Thaliana Gaud.) 

Specimen from only one station in St. Joseph County, col
lected by lIr. Otto Rothert. Probably brought in along the 
railroads from the east. Not spreading. 

ARABIS L. 

A. 	VIRGINIOA (L.) Trelease. Virginia Rock Cress. 
CA. Ludovieiana Meyer.) 

:Formerly quite frequent in the State, especially in southern 
part. 	 Of late years becoming quite ra;re. 


Flowering season, March to Ma.y. 


A. 	LYRATA L. Lyre-leaved Rock Cress. 
In Bandy soil, and especially abundant along the shores of Lake 

Michigan, near Michigan City. 	 Confined to northern .counties. 
Flowering season, April to July. 
Lake (Barnes and Hill); Laporte (Barnes); Steuben (Bradner). 

A. DENTATA Torr. and Gray. Toothed Rock Cress. 
Apparently confined to the southern half of the State and 

nowhere abundant. In our ~ea it frequents dry, rocky soil, and 
is more comm(}nly found in open woodland. 

Flowers in June. 
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Dr. Hessler reports it "rather frequent on dry, limestone cliffs 
and in hilly drift," while Mr. Blatchley reports its occurrence in 
"rocky woods." 

Vigo and Monroe (Blatchley); Oass (Hessler); Franklin 
(Meyncke); Jay, Delaware, Randolph and Wayne (Phinney); Gib
son (Schneck); D~catur (Ballard); Hamilton (Wilson). 

A. PATENS Sulliv. Spreading Rock Cress. 
Sparsely distributed through the State. 
Commencing to flower ill the southern counties in April, in the 

northern in llfay. 
Tippecanoe (Ounningham); Jefferson (,J. M. Coulter); Clark 

(Baird and Taylor); Decatur (Ballard). 

A. H£RSUTA (1..) Seop. Hairy Rock Cress. 
Occurring on rocky hillsides or dry, gravelly soil in several 

counties of the State. 
Flowers in April and May. 
Vigo, Monroe and ~Iontgomery (Blatehley); Putnam (Mac

Dougal); Oass (Hessler); Noble (Van Gorder). 
I have never seen the plant grmving, and the data as to soil 

habits are taken from Mr. Blatchley.l 

A. 	LAEVIGATA (Muhl.) Poir. Smooth Rock Cress .. 
On rocky hi.llsides and in ravines and thin woods. 
:Flowers in May and June, although in favored localities it may 

bloom in April. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Putnanl 

(MacDougal); Fayette (Hessler); Gibson and Posey (Schneck); 
Jay, Delaware, Randolph and Wayne (Phinney); Noble (Van 
Gorder); Clark (Baird and 'l'aylor); Franklin (Meyncke); Ver
million (Wright); Decatur (BaJlard); Hamilton (Wilson). 

A. 	CANADENSIS 1.. SiekJe.pod. 
A form found only in sand or gravel soils, in rather shaded 

positions. 
PlDwers somewhat later than other forms, June being the time 

over the greater part of its area. 
Tippec3Jloe (Ounningham); Vigo (Blatchley); Clark (Baird 

and Taylor); Noble (Van Gorder); Fr3Jlklin (Meyncke); Jay, 
Delaware, Randolph and Wayne (Phinney); Lake (Hill); Steuben 
(Bradner). 

'Blatehley, w. S. A Catalogue of the Uncultivated Ferns and Flowering Plan ts of Vigo 
County, Indiana. 21st Gaol. Rept., 1896. p. 635. 



773 FLOWERING PLANTS AND FERNS OF INDIANA. 

A. 	BRAOHYOARPA (T. and G.) Britton. Purple Rock Cress. 
Probably a migraut, coming into our flora from the north. 
Reported from rfippecanoe (Barnes): Decatur (Ballard). Oc

curring also ill the dune flora of IJake and Porter counties. 

A. GLABRA (L.) Beruh. Tower Mustard. 
(A. pcifoliata Lam.) 

Reported as occurring along railroad in Putnam Oounty by Dr. 
MacDougal. Verifying specimens in DePauw herbarium. Prob
ably a migrant. 

Steuben (Bradner). 


ERYSIMUM L. 


E. A8PERUM DC. Western Wall Flower. Yellow Phlox. 
This showy crucifer is becoming more abundant and of more 

general distribution. In some localities it is 80 abundant as to 
give brilliant mass effects. It 'frequents gravelly soils or lime
stone cliff. Growing well in very light, thin soils. 

Flowers in :PYlay and ,Tune. 
Tippecanoe (Ounningham); Montgomery (Ooulter); Oass 

(Hessler); Vigo (Blatchley); Putnam (MacDougal). 

CAPPARIDACE£. Caper Family. 

CLEOME L. 

O. SPINOSA L. Spider-flower. 
A southern fornl which has either escaped from cultivation in 

the southern part of the State, or found its way into our flora 
by way of the Wabash River. Sparingly found in waste places. 
Whether migrant or escape, it maintains itself well. 

Flowering from June until in Sept{Jmber. 

Olark (Baird); Gibson and Posey (Schneck). 


POLANISIA Raf. 

P. GRAVEOLENS Baf. Clammy-weed. 
Rather common in most parts of the State in dry, sandy or 

gravelly soil. More abundant in shore sand and gravel in places 
removed from the immediate action of the water. 

:Flowers from June until in September. 
BartholomBw (Barnes); Monroe and Vigo (Blatchley); Putnam 

(MacDougal); Fayette (Hessler); Gibson and Posey (Schn~k); 
Tippecanoe (Cunningham); Kosciusko (Ooulter); Daviess (Cle
ments); Montgomery; Marion (Wilson); Jennings (Barnes). 
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SARRACENIACEJE. Pitcher-plant Family. 


SARRACENIA L. 


S. PURPUBEA L. Pitcher-plant. Side-saddle Flower. Indian Cup. 
In the northern counties of the Sta.te in peat bogs. Very 

common in the stations in which it is found. The hollow leaves 
are ordinarily about two-thirds full of water containing drowned 
insects. 

Flowers from late in :May until August. 
Fulton and Marshall (Hessler); Laporte (Barnes); Kosciusko 

(Coulter); Noble (VanGorder); Lake (Hill); Steuben (Bradner). 

DROSERACEJE. Sundew Family. 


DROSERA L. 


D. ROTUNDlFOLIA L. Round·leaved !:!undew. 
In sphagnum swamps and bogs in a few of the northern coun

ties. Frequent, but not abundant. 
Flowers in July and August. 
Fulton (Blatchley); Kosciusko (Coulter); Lake; Steuben 

(Bradner). 

D. INTERMEDlA Hayne. Spatulate leaved Sundew. 
In similar situations as the preceding, but not so abundant. 
Flowers in July and August. 
Lake. 

CRASSULACElE. Orpine Family. 

SEDUM. 

S. TELEPHIUM L. Live·fort'ver. 
In waste places and along roadsides in dry soils. Neither 

abundant nor widely distributed. 
Flowers from JuIfe until October. 
Noble (Van Gorder); Franklin (Meyncke); Hamilton (WilsQU); 

Steuben (Bradner). 

S. 	TELl:PHiOIDE8 Michx. 
In southern counties only, on dry rock or on rocky hillsides. 

Not common. 

Flowers from June through September. 

Clark (Barnes); Vigo (Blatchley). 
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S. 	AORE L. Wall Pepper. House-leek. 
Escaped from cultivation and found in dry, rocky places, in a 

few localities. 

Flowers from June through August. 

Gibson and Posey (Schneck); Noble (Van Gorder). 


S. TERNATUM Michx. Wild Stonecrop. 
Found throughout the State, except perhaps in the extreme 

northern counties. It is foimd usually on rocks or in rocky soils 
of banks and ravines. As a ~le, it is not abundant in any of its 
stations. 

Flowers from May through August. 
Monroe and Vigo (Blatehley); Fayette (Hessler); Jay, Dela

ware, Randolph and Wayne (Phinney); Clark (Baird and '1'aylor); 
Dearborn (Collins); Franklin (Meyncke); Gibson and Posey 
(Schneck); Jefferson (J. M. Coulter); Putnam (MacDougal); De-
catur (Ballard); Hamilton and Marion (Wilson). 

PENTHORUM L. 

P. SEDOIDES L. Ditch Stonecrop. 
In all parts of· the State, growing abundantly in low) wet 

places. Especially plentiful about swamps and along ditches. 
Flowers from July until October. 
Monroe and Yigo (Blatchley); Fayette (Hessler); Clark (Baird 

and Taylor); Daviess (Clements); Jay, Delaware, Randolph and 
Wayne (Phinney); Pranklin (Meyncke); Jefferson (J. M. Coul
ter); Noble (Van Gorder); Posey (Schneck); Knox (Spillman); 
Tippecanoe (Cunningham); Hamilton and Marion (Wilson); Kos
ciusko (Coulter); Putnam (MacDougal); Hamilton (Wilson); 
Steuben (Bradner). 

SAXIFRAGACE.£. Saxifrage Family. 

SAXIFRAGA L. 

S. PENNSYLVANICA L. Swamp Saxifrage. 
In many counties of the State, but nowhere abuudant. rrhe 

species grows in swamps or in wet woods and prairies. More 
frequent in the northern part of the State. 

Plowering in May and early June. 
Cass (Hessler); Tippecanoe (Hussey); Vigo (Blatchley); Put

nam (MacDougal); Noble (Van Gorder); Jay, Delaware, Ran
dolph and Wayne (Phinney); St. Joseph (Rothert); Hamilton 
(Wilson); Steuben (Bradner); Marion; Lake (Hill). 
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S. VIRGINIENSIS Michx. Early Saxifrage. 
A few forms· occur in southeastern Indiana on rocky hillsides 

and limestone ledges. An exceptional form in our area. 
Flowering specimens collected April 19. 
Dearborn (Collins). 

SULLIV ANTIA Torr. and Gray. 

S. SuLJ.IVANTII (T. and G.) Britton. 
(8. Ohionis T. and G.) 

Confined to the southern counties of the State, where it is 
found abundantly in a fHw stations. With us it is strictly a plant 
of limestone cliffs. It grows well up the vertical cliff walls. 
securing a foothold in the thinnest layers and smallest pockets 
of soil. It was first detected at Clifty Falls in Jefferson County, 
by Dr. John M. Coulter, in 1874, since which time two other sta
tions have been located, the plant never being in any other situ
ation than on limestone cliffs. 

Flowers in June. 
Jefferson and Floyd (Barnes); Clark (Baird and Taylor); Car

roll. 
TIARELLA L. 

T. CORDIFOLIA L. False MitrPwort. 
In a few counties of the Sta,te, occurring sparingly in rich, 

moist woods. A delicate form perhaps mistaken fo,r Mitella. 
Flowering in April and May. 
Jay, Delaware, Randolph and Wayne (Phinney); St. Joseph. 

HEUCHERA L. 

H. YILLOSA Michx. Hairy Sanicle. 
Only found in the southern eounties of the State, where it 

grows in sparing numbers on rough hillsides in coarse soils. 
Flowering from June through August. 
Clark (Barnes). 

H. AMERIOANA Pursh. Alum root. 
Widely distributed throughout the State; frequent, hut never 

occurring in large numbers. Usually found in dry, coarse and 
even rocky soils. 

Flowers from May until September. 
Tippecanoe (Cunningham); Kosciusko (Coulte,r); Jefferson 

(Barnes); Putnam (MacDougal); Jay, Delaware, Randolph &nd 
Wayne (Phinney); Clark (Baird and Taylor); Gibson and Posey 
(Schneck); Noble (Van Gorder); Franklin (Meyncke); Monroe 
and Vigo (Blatchley); Steuben (Bradner); Fayette (Hessler). 
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H. HIBPIDA. Purah. R'JUgh Heuchera . 
. E'ound in dense, damp woods in a few counties. It is found 

in sparing numbers, but is probably of wider distribution than 
the citations would indicate.' 

E'lowering in May and .Tune. 

Marshall and Vigo (Blatchley); Lake (Hill). 


MITELLA L. 

M. DIPHl'LLA L. Mitre-wort. Bishop's Cap. 
In many counties of the State in fair abundance; growing in 

rich, moist soils in woods and shaded ravines. An easily recog
nized and pretty species. 

Flowering in April and May. 
Monroe and Vigo (Blatchley); Fayette (Hessler); Jay, Dela

ware, Randolph, and Wayne (Phlnney); Putnam (MacDougal); 
Jefferson (Barnes); Tippecanoe (Cunningham); Noble (Van Gor
der); Clark (Baird and Taylor); St. Joseph (Rothert); Knox 
(Spillman); Hamilton and Marion (Wilson); Steuben (Bradner). 

PARNASSIA L. 

P. OAROLINIANA Michx. Grass of Parnassus. 
Confined to the northern counties or the State, where it is of 

fair abundance in marshes and in low, wet bottom lands. 
Flowers from late in June thr»ugh September. 
Tippecanoe (Cunningham); Kosciusko (Coulter); .Marion and 

Marshall (Blatchley); Cass (Hessler); Noble (Van Gorder); Steu
ben (Bradner); Lake (Hill). 

HYDRANGEA L. 

H. ARBOREBCENB L. Wild Hydrangea. 
In many parts of the State on rocky banks of streams or on 

damp hillsides where the soil is ooarse. Found frequently in the 
southern oounties, less plentiful farther north, not being reported 
as occurring north of Tippecanoe County. 

rlowers in June and July. In favorahle seasons a second 
blooming occurs in September. 

Tippecanoe (Cunningham); Daviess (Clements); Jefferson 
(Barnes); Putnam (MacDougal); De!lJrhorn (Collins); Gibson and 
Posey (Schneck); Franklin (Meyncke); Clark (Baird and Taylor); 
Jay, Delaware, Randolph and Wayne (Phinney); Fayette (Hess
ler); Vigo (Blatchley); Hamilton and Marion (Wilson). 
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GROSSULARIACE£. Gooseberry Family. 

RIBES L. 

R CYNOSBATI L. Wild Gooseberry. Spiny Gooseberry. 
The cO'mmon wild fornJ. of our area, fO'und in most parts of 

the State gro~ing in woods or along the banks of streams usually 
in coorse, rocky soils . 

. Flowers from early April through June. 
Tippecanoe (Cunningham); KosciuskO' (Coulter); ,JeffersO'n 

(Barnes); MO'nroe and Vigo (Blatchley); Putnam (MacDO'ugal);. 
Jay, Delaware, Randolph and Wayne (Phinney); Cla.rk (Baird 
and Taylor); Franklin (Meyncke); NO'ble (Van Gorder); Decatur 
and Shelby (Ballard); Hamilton and lIa.rion (Wilson); Steuben 
(Bradner). 

R. GRACILE Micbx. Missouri Gooseberry. 
]j'ound in several counties of the State, usually growing in 

shaded locations in dry, coarse soils. It is without doubt much 
more widely distributed than the citatiQlIls indicate, having been 
referred in many cases to R. rotundifolium. 

Flowers in May. 
Tippecanoe (Cunningham); Kosciusko (Coulter); VigO' 

(Blatchley). 

R. 	OXYACANTHOIDES L. Northern Gooseberry. 
Not abundant but found in a few counties in wet soil, either in 

light, open woods 0'1' in bottom land thickets. 
FlO'wering season, May and June. 
NO'bie (Van GO'rder); Jefferson (J. M. CO'ulter); Clark (Baird 

and Taylor); Vigo (Blatchley); Steuben (Bradner). 

R. ROTUNDIFOLlUM Michx. 
All of the specimens labelled R. rotundifolium that have come 

to' my notice are to be referred to R. gracile. In the hill regions 
of the counties fronting the Ohio River, however, the species is 
found upon the authority of Dr. J. M. Coulter. 

Flowering in May and ,June. 

Clark (Baird and Taylo,r); Jefferson (J. M. Coulter). 


R FLORIDUM L'Her. Wild Black CUl'l'jtnt. 
Throughout the State in sparing numbers, growing in damp 

woods. 
Flowers in April and May. 
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Franklin (Meyncke); Clark (Baird and 'l'aylor); Jefferson (J. 
M. Coulter); Noble (Van Gord€r); Jay, Delaware, Randolph and 
Wayne (Phinney); Montgomery (Olive); Madison (Walker); Knox 
Spillman); Cass (Hessler); Hamilton and Marion (Wilson); Steu
ben (Bradner); Lake (Blatchley). 

,R. BUBRUM L. Red Currant. 
(R. rubrum 3Ubglandulosum Maxim.) 

Freely escap~d from cultivation in th€ southern counties, but 
not yet reported from north of the tier of counties frpnting the 
Ohio River. Included in Gray's Manual, sixth edition, as occur
ring in India,na, doubtless from these citations. 

Flowers in May and June. 

Clllil"k (Baird and 'l'aylor),; Jefferson (J. M. Coulter); 'Laporte. 


HA.MAMELIDACELE Witch Haz!:'l Family. 

HAMAMELIS L. 

H. VmGINIANA L. Witch Hazel. 
Found throughout the State in greater or less abundance in 

damp woods and thickets. In our area it is a shrub rarely exceed
ing six or eight feet in height. 

Flowers from October through December, the fruit maturing 
in the early spring months. 

Kosciusko (Coulter); Laporte (Barnes); Jefferson (J. M. Coul
ter); Tippecanoe (Hussey); Clark (Baird and Taylor); Noble 
(Van Gorder); Jay, DelaWM'e, Randolph and Wayne (Phinn€y); 
Franklin (Meyncke); Monroe and Vigo (Blatchley); Cedar Lake 
(Deam); Hamilton (Doane); l)utnam (MacDougal); Steuben 
(Bradner). , 

LIQUIDAMBAR L. 

L. STYRACIFLUA L. Sweet Gum. Red Gum 
Common in the southern part of the State, becoming much less 

frequent toward the north. It frequents low, rich soHs, in which 
it ~t times reaches a height of nearly 150 foot. Its wood is hard 
but not strong, and is but little used in manufacturing on account 
of its seasoning with difficulty. It may be recognized at a dis
tance in the fall by its brilliant coloration. Its gum has a certain 
commercial value as a substitute fOT storax. 

It flowers in April and May. 
The range includes probably almost all of the southern coun

t,im<, The stations definitely reported are as follows: 
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Kosciusko (Coulter); Jefferson (J. M. Coulter); Gibson and 
Posey (Schneck); Clark (Baird and Taylor); Franklin (Meyncke); 
Monroe and Vigo (Blatchley); Decatur and Shelby (Ballard). 

PLATANACE.tE. Sycamore or Plane Tree Family. 

PLATANUS L. 

P. OCCIDENTALlS L. 
This well-known tree is very gelleJrally distributed along water

ways. In favorable locations it ranges in height from 100 to 120 
feet and in diameter from seven and one-half to thirteen foot, 
sometimes excecding these dimensions. The larger trees are, 
however, for the most part, hollO'w, for at ICiallt the length of 
the first cut. rrhe tree also is becoming common in wet soUs 
along rOads and in fields. In these more O'pen places it is a grace
fully-&haped tree and very ornamental, both in summer with its 
large leaves and in winter when thickly hung with its fruiting 
heads. 

The wood is heavy and hard, hut no,t strong, and exceedingly 
difficult to split and work. It is largely used for t(}bacco bo,xes, 
yokes and buteher blocks, and to a certain extent in the manufac
ture of cheap furniture. 

Its chief value is perhaps to be found, because of its rapid 
growth, in the reoovering (}f denuded wet soils. 

FI(}wering season in May. 
It is practically found in every pari of the Sfa,te, so that specific 

stations need not be given. 

ROSACE.tE. RoBe Family. 

OPULASTER Medic. 

O. OPULlFOLIUS (L ) Kuntze. Ninebark. 
(Physocarpus opuliJolius Maxim.) 

Chiefly in the southern counties, growing on rocky banks along 
streams. Heported as rare as far north as Cass County. A rather 
handsome shrub from five to eight feet high, the bark peeling off 
in thin strips. 

Flowers in June. 
GibsoI}. and Posey (Schneck); Dearborn (Collins); Wayne 

(Phinney); Franklin (Meyncke); Monroe, :Marion and Wabash 
(Blatchley); Cass (Hessler); Jefferson (J. M. Coulter); Hamilt~n 
(Wilson). 

http:ROSACE.tE
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SPIR..EA L. 

S. SALICIFOLlA L. Meadow Sweet. 
. Common in low, wet grounds and swamps in many counties 
in the State. A handsome shrnb from two to four feet high, 
with the white or rose-tinted flowers in dBnse panicles. 

Flowering from June through August. 
Tippecanoe, Laporte, Elkhart and J effierson (Barnes); Cass 

(Hessler); Lagraillge and Vigo (BlaJ.chley); Jay, Delaware, Ran
dolph and Wayne (Phinney); Clark (Baird and 'l'aylor); Gihson 
and Posey (Schneck); Noble (Van Gorder); Monroe (Dudley); 
Cedar Lake (Deam); Steuben (Bradner). 

S. TOMENTOSA L. Hardhaok. Steeple-bush. 
Less widely distrihuted than the former, but quite common in 

the southern counties. FOlilld growing in wet situati(!ns. A 
handsome shrub with purple flowers gathered in dense panicles. 
Both species of this genus are worthy of cultivatio'n as o,rnamental 
shrubs. 

Flowers from July until October. 
Kosciusko (Coulter); Daviess (Clements); Cass (Hessler); Jef

fro'son (J. M.Coulter); Clark (Baird and ',raylor); Noble (Van 
Gorder); :Franklin (Meyncke); Steuben (Bradner). 

ARUNOUS Adans. 

A. ARUNCUS (L.) Karst. Goat's-beard. 
(Spiraea Arul10U8 L.) 

Frequ€TIt in many counties growing in rich, damp soils. Most 
frequently found on banks ailld bluffs of streams. 

Flowers from May through July. 
Kosciusko (Coulter); Monroe (Blatchley); Jefferson (J. M. 

Coulter); Gibson and Posey (Schneck); Clark (B3Jird and Taylor). 

PORTERANTHUS Britton. 

P. 	TRlFOLIATUS (L.) Britton. Indian Physic. Bowman's Root. 
eGillenia trifoliata Moench.) 

In rich soils in shaded pl&>-eE! in the southern counties. Prob
ably of somewhat 'wider distribution 	than the citations indicate. 

Flowers in May and June. 
Gibson and Posey (Schnook); Clark (Baird and Taylor). 
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P. STIPULATUS (Muhl.) Britton. Amerioan Ipecac. 
(GiJlenw, stipulacea N utt.) 

In similar situations as the preceding, though of somewhat 
wider range in the State, ooing reported as far north as Tippe
canoe County. It closely resembles the preooding species in gen
eral aspect, the most striking difference being in the pubescence 
and size of stipules. 

Flowers in June a.nd July. 
Tippecanoe and Floyd (Barnes); Cla,rk (Baird and Taylor); 

Gibson (Schneck); 

RUBUS L. 

R. STRIGOSUS Michx. Wild Rod Raspberry. 
In dry, rather rocky soils in many counties of the State. The 

species does not occur in especial abundance in any of its stations, 
but is not infrequoot. "The origina.! of the Cuthbert and Hansall 
raspberries" (Britton and Brown). 

Flowers in May and June; fruit ripens in July and August. 
Tippecanoe (Cunningham); Putnam (MacDougal); Jay, Dela

ware, Randolph and Wayne (Phinney); Dearborn (Collins); Jef
ferson (J. M. Coulter); Gibson and Posey (Schneck); Clark (Baird 
and rraylor); Noble (Van Gorder); Franklin (Meyncke); Marion; 
Steuben (BrOOMr). 

R. OOOIDENTALIS L. Black Raspberry. 
Of wide range and quit.e abundant throughout the State. This 

species is the common form in the State, growing freely at the 
borders of fIelds and thickets and in waste places. The fruit is 
quite largely marketed. "The original of the Gregg, Hilborn 
and other raspberries" (Britton and Brown). 

Flowers in April and May; fruit ripens in July. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Putnam 

(MacDougal); .Tefferson (Barnes); .Tay, Delaware, Randolph and 
Wayne (Phinney); Gibson and Posey (Schneck); Clark (Baird 
and 'l'aylor); Noble (Van Gorder); }l'ranklin (Meyncke); Dear
born (Collins); Monroe and Vigo (Blatchley); Decatur and Shelby 
(Ballard); Hamilton and Marion (Wilson); Steuben (Bradner) . 

.~ 
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R. AMERWANUS (Peril.) Britton. Dwarf Raspberry. 
(R trifWrus Richards.) 

This northern fOrnI is reported only from the northern tier of 
counties, where it is found in swamps and wet places. Abundant 
locally. 

Flowers in }fay and June; fruit ripens in July and August. 
Lake (Hill); St.euben (Bradner). 

R. VILLOSU8 Ait. High Bush Blackberry. 
The common fOrnI in the State; very abundant and very vari

able. It is usually found in dry soils and frequently oovers wide 
areas to the almost. entire exclusion of other plants. The quality 
of the fruit varies with its situation, being as a rule larger, more 
pulpy and sweeter when growing in shaded places. The berries 
are shipped f~om the southern connties of the State by carloads. 

Flowers in May and June; fruit ripens in July and August. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Jefferson 

(Barnes); Putnam (MacDougal); Monroe and Vigo (Blatchley); 
Jay, Delaware, Handolph and Wayne (Phinney); Gibson and 
Posey (Schneck); Clark (Baird and Taylor); Noble (Van Gorder); 
Franklin (Meyncke); Dearborn (Collins); Knox (Spillman); De
catur and Shelby (Ballard); Hamilton and Mari{)n (Wilson); 
Steuben (Bradner). 

R. HISPIDUS L. Running Swamp Blackberry. 
In marshes and low grounds; al8{) in damp, flat woods, usually 

in grassy places. Not abundant. The berry consists of but a few 
grains. 

j;"\lowers in May and June. 
Jefferson (Barnes); Clarl5- (Baird and Taylor); Noble (Van 

Gorder); Monroe and Vigo (Blatchley); Steuben (Bradner). 

R. BAILEYANUS Britton. 

CR. villo8'UJ3 humijwJ'UJ3 T. and G.) 
A trailing fOrnI found in sandy soil in the southern counties. 

Difficult to separate from R. Canadensis, witn which it inter
grades. 

Howers in May and June; fruit ripens in July. 
Monroe and Vigo (Blatchley); Hamilton and Marion (Wilson); 

Gibson and Jefferson. 

http:INDIA.NA
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R. C.UU.DENBlS L. Dewberry. Low Blackberry. 
A trailing form found in rocky situations or in coarse gravel 

soils in many parts of the Smte; especially abundant southward. 
The fruit is much sweeter and of better flavor than that of 
R. villoius, but is to(J soft to bear long shipments. 

Flowers in April and ~1ay; fruit ripens early in July. 
Tippecanoo (Cunningham); Jefferson (J. M. CQulter); Monroe 

and Vigo (Blatchley); Putnam (MacDougal); Jay, Delaware, Ran
dolph and Wayne (Phinney); Gibson and Posey (Schneck); Clark 
(Baird and Taylor) ; Noble (Van Go'rder); Franklin (Meyncke); 
St. Joseph (Rothert); Decatur and Shelby (Ballard); Hamilton 
and Marion (Wilson); Steuben (Bradner); Cass (Hessler). 

FRAGARIA L. 

F. VIROINIANA. Duchesne. Scarlet Strawberry. 
This includes all forms referred to F. Virginiana Illinoensis 

Gray. The plant is found in all parts of the State, though rarely 
in great abundance. In our 3J'ea it is usually found in moist, 
rich, shaded places, although at times growing in dry soils. 

Flowers from .A pril through June. 
Jay, Delaware, Randolph and Wayne (Phiuney); Gibson and 

Posey (Schneck); Jefferson (J. M. Coult~r); Noble (Van Gorder); 
Franklin (Meyncke); Dearborn (Collins); Tippecanoe (Cuuning
ham); Daviess (Clements); Fayette (Hessler); Knox (Spillman); 
Kosciusko (Coultel'); Decatur and Shelby (Ballard); Marion; 
Steuben (Bradner); )fonroe. 

F. VESCA L. European \Vood Strawberry. 
Found in eeveral counties, chiefly southern, growing in dry, 

sandy or gravelly soils. Quite frequent in the stations in which 
it occurs. 

Flowers in April and :May. 
Jefferson (Barnes); Monroe. and Vigo (Blatchley); Putnam 

(MacDougal); Clark (Baird and Taylo:r); Hamilton and Marion 
(Wilson). 

POTENTILLA L. 

P. 	A.RGUTA Pursh. Tan Cinquefoil. 
In dry upland soils, chiefly sandy or gravelly, in the northern 

part of the.State. 

Flowers in JUlle and July. 

Steuben (Branner). 
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P. ARGENTEA. L. Hoary Cinquefoi1. 
In dry, sandy soils in the northern counties of the State. Not 

of common occurrence. 
Flowers from May throngh August. 
St. Joseph (Barnes); Noble (Van Gorder); Lagrange (Blatch

ley); Steuben (Bradner). 

P. MONSPELIENSIS L. Rough Cinquefoil. 
(P. Norvegioa L.) 

Widely distributed and generally abundant. In cultivated 
fields it is frequently an annoying weed. More plentiful in the 
northern than in the southern counties. 

Flowers from June through August. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Cass and 

Fayette (Hessler); Jefferson (J. M. Coulter); Gibson (Schneck); 
Jay, Delaware, Randolph and Wayne (Phinney); Clark (Baird 
and 'l'aylor); Noble (Van Gorder); Franklin (Meyncke); Ver
million (Wright); Monroe; and Vigo (Blatchley); Putnam (Mac
Dougal); Steuben (Rradner). 

P. FRUTIOOSA L. Shrubby Cinquefoil. 
Common in rich alluvial soils in the northern counties. Chiefly 

found nea,r marshes and in the lowlands about lakes. 
troublesome in low fields in many places. 

Flowers from .Tune through September. 
Kosciusko (Coulter); Cass (Hessler); Lagrange (Blatchley); 

Noble (Va.n Gorder); La.l,:e; Steuben (Rradner). 

P. ANSERINA L. Goose-tansy. 
Found only along the southern shores of Lake Michigan as a 

constituent of the flora of the sand dunes. 

Flowers from !iay throngh August. 

Lake (Hill); Porter (Cowles). 


P. CANADENSIS L. Five-finger. 
Common in dry soils throughout the Sta,te. It is very abun

dant in wornout or exhausted field8, frequently covering acres. 
Locally it is more commonly known as "wild strawberry." Its 
habit of spreading by runners usually insures a wide extension 
where it has obtain-ed a foothold. 

Flowers from May through July. 
Tippecanoe (Cunningham); K080iusko (Coulter); Daviess 

(Cowles); Jefferson (BarIl('}s); Putnam (MacDougal); Jay, Dela
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ware, Randolph, and Wayne (Phinney); Gibson and Posey 
(Schneck); Clark (Baird and Taylor); Noble (Van Gorder); 
Franklin (Meyncke); Dearborn (Collins); Vermillion (Wright); 
Monroe and Vigo (Blatchley); Fayette (Hessler); Knox (Spill
man); St. Joseph (Rothert); Hamilton and Marion (Wilson). 

COMARUM L. 

C. PALUBTRE L. Marsh Five-finger. 
(Potentilla pal'W!tris Soop) 

In sphagnum swamps and peat bogs in a few of the northern 
counties. Frequent but not abundant. Our nodhern counties 
represent about the southern limit of the species. 

Flowers in June and July. 
I;ake and St. Joseph (Blatchley); Noble (Van Gorder); Steuben 

(Bradner); Marshall (Hessler). 

W ALDSTElINI A Willd. 

W. FRAGARIOIDES (Micbx.) Tratt. Barren Strawberry. 
Occasional in woods and on shaded hillsides in the central and 

southern counties of the St.ate. No definite reports of stations 
are in my hands, but several herbarium specimens attest its pres
ence in the State. 

Flowering season, May and June. 

GEUM L. 

G. RIYALE L. Purple or Water A",ens. 
This interesting northern form was added to the State flora by 

1vIr. W. B. VanGorder, who collected it in swamp regions in 
northern Indiana. It will pro,bably be found in similar situations 
in other northern counties. 

Collected in flawer June 17. 

Noble (Van Gorder). 


G. YERNUM (Raf.) T. and G. Spring Avens. 
Widely distributed through the State in low, wet grounds in 

shaded places. Usuany abundant in the stations in which found. 
Flowers fram May until August. 
Tippecanoe (Cunningham); Jefferson (Barnes); Vigo and Mon

roe (J?latchley); Putnam (MacDougal); Jay, DelawaJ:'le, Randolph 
and Wayne (Phinney); Gibson and Posey (Schneck); Clark (Baird 
and Taylor); Franklin (Meyncke); Daviess (Clements); Fayette 
(Hessler); Knox (Spillman); Hamilton and Marion (Wilson). 
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G. 	CANADENSE Jacq. White Avena. 
(G, album Gmelin.) 

Borders of woods and thickets in shaded places, throughout the 
State. Abundant wherever found., 

Flowers from .May through August. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Daviess 

(Clements); Jefferson (Barnes); Putnrun (JYLacDougal); Jay, Dela
ware, Randolph and Wayne (Phinney); Clark (Baird and Taylor): 
Koble (Van Gorder); Franklin (.Meyncke); .Monroe and Vigo 
(Blatchley); Fayette (Hessler); Hamilton and .Marion (Wilson); 
St.euben (Bradner). 

G. VIRGINUNUM L. Rough Avena. 
In low, wet grounds in many counties of the State. Usually 

abundant in stations where found. 
Flowers in .May and June. 

Kosciusk,o (Coulter); St. Joseph (Barnes); Jay, Delaware, 
Randolph and Wayne (Phinney); Jefferson (J. .M. Coulter); 
Koble (Van Gorder); Ftanklin (.Meyncke); Fayette (HessJer); 

,Knox (Spillman); Steuben (Bradner). 

G. MACROPHYLLUM Willd. Large·leaved Avens. 
Reported from the southern part of the State as occurring at 

the borders of open, rich woods. 

Flowering specimens collected in June. 

Vigo (Blatchley). 


G. STRICTUM Ait. Yellgw Avena. 
In low, damp grounds and in the borders of marshes in various 

counties. Not abundant in any of its stations. 
Flowers in June and July: 
Kosciusko (Coulter); )efferson (Barnes); Clark (Baird and 

Taylor); Tippecanoe (Cunningham); Steuben (Bradner). 

ULMARIA Hill. 

U. RUBRA Hill. Queen~of·the·Prairie. 
(Spirrea lobala J acq. ) 

}1:ound in various counties of the State in wet places about lakes 
and in damp meadows and prairies. 

Flowers in ;Tune and J'uly. 
Tippecanoe (Cunningham);. Cass (Hessler); Wabash and Vigo 

(Blatchley); Jefferson (J. ~L Coulter); Jay, Delaware, Randolph 
and Wayne (Phinney); Scott; Marion (Wilson). 
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AGRIMONIA L. 

A. HOLLIS (T. and G.) Britton. Soft Agrimony. 
, (A. Eupatoria moUi$ T. and G.) 

Oommon in many part<; of the State in dry soils. Frequent in 
thickets and along fence rows, as well as in light woods. 

]'lowers from June through August. 
Monroe and Vigo (Blatchley); Fayette (HeBEler); Tippecanoe 

(Olmningham); Kosciusko (Ooulter); Daviess (Olements); Put
nam (MacDougal); Jefferson (J. M. Coulter); Clark (Baird and 
'faylor); Noble (Van Gorder); Gibson and Posey (Schneck). 

A. PARVlFLORA. Soland. Small·flowered Agrimony. 
In many parts of the State in various situations. At times it is 

found as a dominant plant in low, alluvial lands about lakes. 
It is also of frequent occurrence along gravelly banks and on 
roadsides. 

Flowering season, July through September. 
Kosciusko (Ooulter); Noble (Van Gorder); Olark (Baird and 

Taylor); Gibson and Posey (Schneck); Monroe and Vigo (Blatch
ley); Fayette (Hessler); Jefferson, Hamilton and Marlon (Wil
son); Steuben (Bradner). 

A. STRIATA Mich. Woodland Agrimony. 
Frequent in Hamilton and Marion counties in dry woods, upon 

the authority of Mr. G. W. Wilson. 

l?lowers in July and AugUst. 


SANGUISORBA L. 

S. CA.NADENSIS L. Great Burnet. 
(Poterium Oanad<m86 Gra.y,) 

FOlmd sparingly in southern part of the State by "borders of 
ditches and prairies in moist soil." (Blatchley.) Records of the 
occurrence of this form are rare, although the species is of some
what frequent occurrence in the southern counties. 

Flowers from August until October. 

Vigo (Blatchley). 
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ROSA L. 

R. 8ETlGERA Michx. Climbing Rose. Prairie Rose. 
Borders of thickets and in open places in many counties of the 

State. 	 Usually found in soil of good quality. 
Flowers in June and July. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Jefferson (J. 

M. Coulter); Monroe and Vigo (Blatchley); Putnam (MacDou
gal); Clark (Baird and rPaylor); Franklin (Meyncke); Jay, Dela
'ware, Randolph and Wayne (Phinney); Gibson and P()"'<eY 
(Schneck); Steuben (Bradner). 

R. 	BLANDA Ait. Smooth or Meadow Rose. 
In a few localities in the rocky hills of southern conn.ties. 

:Found in damp, rather cold soiL 

Flowering in June and July. 

Dearborn (Collins); Clark (Baird and Taylor). 


R. ACICULARIS Lindl. Prickly Rose. 
R. Englemanni S. Wats. 

Reported from IJake County by Rev. E. J. Hill and from Lake 
and Portcr counties by 'Dr. H. C. Cowles. The species is quite 
abundant in these two counties but has not been rep<)rted from 
any other c{)unties in the State. 

:Flowers in June and July. 

R. CAEOLINA L. Swamp Rose. 
Rather comnwn in various parts of the State, growing in dense 

clumps at times in the borders of swamps and in low, we,t 
grounds. 

Flowering season, from June thrcmgh August. 
Jay, Delaware, Randolph and Wayne (Phinney); Gibson and 

Posey (Schneck); Noble (Van Gorder); Vigo and Monroe (Blatch
ley); Decatur and Shelby (Ballard); Hamilton and Marion (Wil
scm); Steuben (Bradner). 

R. HUMILTS Marsh. Pasture Rose. 
Frequent in the southern counties of the State in dry, usually 

sandy or gravelly soils. At times the species almost entirely 
covers dry, sterile embankments. 

Flowers from May until late in July. 
Daviess (Clements); :Monroe and Vigo (Blatchley); Knox 

(Spillman). 
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R. HUMILIB LUCIDA (Ehrh ) Best. 

eR Lucida Ehrh ) 


.Much more widely distributed and ID()re abundant than the 
type. In our area, this is our common wild rose. Found in vari
ous situations, but mOl9t frequently in dry, sandy or rocky soils. 

Flowers from May until in July. 
St. Joseph (Barnes); Monroe (Blatchley); Jay, Delaware, Ran

dolph and Wayne (Phinney); Gibson altd Posey (Schneck); 
Franklin CMeyncke); Noble (Van Gorder); Clark (Baird and Tay
lor); Jefferson (J. M. Coulter); Vermillion (Wright); D:wiess 
(Olements); Tippecanoe (King); Hamilton and Marion (Wilson); 
Steuben (Bradner). 

R. RUBWIN08A L. Sweet Briar. 
Frequent in the southern counties, becoming less frequent 

northward. Found in waste places and along roadsides in dry 
soil. 

Flowering season, from June through August. 
Jefferson (Barnes); Noble (Van Gorder); Clark (Baird and 

Taylor); Franklin (Meyncke); Gibson and Posey (Schneck); 
Dearborn (Oollins); l\Ionroe and Vigo (Blatchley); Hamilton and 
Marion (Wilson); Steuben (Bradner); Fayette (Hessler). 

R. NITIDA Willd. Northeastern Rose. 
Found somewhat sparingly throughout the State, growing in 

low, damp grounds. While frequently met, it is never so abun
dant as some of the other species of the genus. 

Flowers in June and July. 

POMACElE. Apple Family. 

MALUS JUSI. 

- M. AJSGU8TIFOLIA (Ait.) Michx. Narrow-leaved Crab Apple. Southern 
Crab Apple. 

(Pyrus angmtijolia Ait.) 
Found sparingly in the southern part of the State, growing in 

rather dry thickets and woods. A small tree reaching a height 
of from fifteen to twenty feet and a diameter of from six to ten 
inches. 

Flowering season, April and May. 
Jefferson (Barnes); Gibson and Posey (Schneck). 
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M. CORONARIA (L.) Mill. American or Wild Crab Apple. 
(Pyt"IM ooronaria L.) 

This species is widely distributed through the State, being 
especially abundant in the southern counties. ,It is found in 
various soils, but reaches its best development in rich, low woods. 
Largely cultivated because of its fragrance in flowering season. 
The wood, which is hard and heavy, is somewhat used in making 
handles for tools. 

Flowers in April and May. 
Tippecanoe and Kosciusko (Coulter); Jefferson (Barnes); Jay, 

Delaware, Randolph and Wayne (Phinney); Gibson and Posey 
(Schneck); Franklin (Meyncke); Noble (Van Gorder); Vermillion 
(W!ight); Knox (Spillman); Monroe and Vigo (Blatchley); Ham~ 
ilton and Marion (Wilson); Steuben (Bradner); Fayette (Hessler). 

ARONIA Pers. 

A. ARBUTIFOLIA (L.) Ell. Red Chokeberry. Dogberry. 
(Pyrus arbutifolia L. F,) 

In marshy regions or damp woodlands in many counties of the 
State. A branching shrub of from six -to eight feet in height, 
bearing a bright red fruit. 

Flowering season, from March until in May. 
Jefferson (J. M. Coulter); Vigo (Blatchley); Noble (Van Gor

der); Jay, Delaware, Randolph and Wayne (Phinney). ' 

A. NIGRA. (Willd.) Britton. Black Chokeberry. 
(Pyrus arbutifolia ntelanocarpa Hook.) 

Found less commonly than the preceding and less widely dis
tributed. Found in lowlands. Fruit a purple black at maturity. 

Flowers from April through June. 
Cass (Hessler); Steuben (Bradner); Lake and Fulton 

(Blatchley). 

AMELANOHIER Medic. 

A. CANADENSIS (L.) Medic. June Berry. Service Berry. 
Generally distributed throughout the State, but nowhere fre

quent. Found usually in dry situations. 
]'lowers from March until MaYi fruit ripens in July. 
Tippecanoe (Cunningham); Cass (Hessler); Monroe (Blatch

ley); Putnam (MacDougal); Noble (Van Gorder); Jefferson (J. 
M. Coulter); Jay (Phinney); Franklin (Meyncke); Hamilton (Wil
son); Steuben (Bradner); Lake. 
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A. BOTRYAPIUM (L. f.) DO. Shad Bush. 
(A. Canaden8is oblongifolia T. and G.) 

In swamps and low soil in vario~s parts of the State. Also 
found in rocky soil and on limestone cliffs. Frequent but_no~ 
where abundant. Its habit with us is that of a shrub, although 
it sometimes reaches a height of twenty-five feet. The wood is 
very hard and susceptible of a high polish, but is not used in man
ufactures. 

Flowers in April and May; fruit ripens in July. 
Cass (Hessler); Monroe and Vigo (Bla,tchley); Lake, Delaware, 

and Randolph. 

A. ROTUNDIFOLTA (Michx.) Roem. 
CA. Canadensis rotundifolia Michx.) 

Found sparingly in woods and thickets in the northern 
counties. 


Fruit ripens in August. 

Steuben (Bradner); Lake (Blatchley). 


CRAT£GUS L. 

C. CRUS-GALLI L. Cockspur Thorn. 
Found throughout the State in thickets and woodlands. One 

of the most common species of this very pu.zzling genus. A large 
shrub with numerous, slender thorns from two to four inches in 
length. 

Flowers in May and June. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Jefferwn 

(Barnes); Noble (Van Gorder); Clark (Baird and Taylor); Frank
lin (Meyncke); Jay, Delaware, Randolph, and Wayne (Phinney); 
Gibson and Posey (Schneck); Monroe and Vigo (Blatchley); Put
nam (MacDougal); Knox (Spillman); Hamilton (Wilson). 

C. PUNCTATA Jacq. Large-fruited Thorn. 
Less widely distributed that the preceding, but quite abund~ 

ant in the localities in which it is found. Found in thickets and 
on open wooded slopes. Fruit nearly an inch in diameter, red or 
yello;w at maturity. 

Flowers in May and June. 
Tippecanoe (Cunningham); Putnam (MacDougal); J~fferson 

(Barnes); Gibson and Posey (Schneck); Jay, Delaware, Randolph, 
and Wayne (Phinney); Monroe and Vigo (Blatchley); Decatur 
(Ballard); Hamilton and Marion (Wilson); Steuben (Bradner). 
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C. OOOOINEA L. Red Haw. 
Found ablUldantly in all parts of the State. It grows in variollB 

situations, but reaches its best development in low, rich soils in 
shaded places. It is found generally as a small tree, though fre
quently occurring as a shrub.' The fruit is about a half-inch in 
diameter and red at maturity. It ripens in August, but is mm'a 
or less astringent in taste. 

Flowers in April and May. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Jennings 

(Barnes); Jefferson (J. M. Coult.er); Vigo and Monroe (Blatch
ley); Putnam (MacDougal); Noble (Van Gorder); Cla:rk (Baird 
and Taylor); Jay, Delaware, Randolph, and Wayne (Phinney); 
Franklin (Meyncke); Gibson and Posey (Schneck); Dearborn 
(Collins); St. Joseph (Rothert); Hamilton and Marion (Wiloon); 
Steuben (Bradner). . 

C. 	ROTUNDJFOLIA. (Ehrh.) Borck. Glandular Thorn. 
Much resembling the preceding species, but with smaller leaves 

and more slender spines. 
Flowers in April and ~iay. First separated from O. coccinea 

by ~fr. Blatchley. 

Marion County. 


C. M0LL18 (T. and G.) Scheele. Red·fruited Thorn. 
(C. cocmnea mollis T. and G.) 

Confined to the southern counties of the State where it is 
found growing along the borders of streams and on open hillsides 
in rich soil. Not abundant. Similar in habit to the preceding 
species. 

Flowers in April and May; fruit ripeillS in July. 
Jefferson (Barnes); Gibson (Schneck); ~fonro:e and Vigo 

(Blatchley.); Marion, Hamilton (Wilson); Steuben (Bradner); 
Elkhart. 

C. TOMENT08A L. Black Haw. Pear Haw. 
Well distributed throughout the State, usually growing in rich 

soils along streams and often forming dense thickets. Either a 
shrub or small tree. Wood hard and heavy, but of no economic 
value. 

:Flowers in May and June. 
Elkhart and Jefferson (Barnes); Noble (Van Gorder); Clark 

(Baird and Taylor); Franklin (Meyncke);' Gibson and Posey 
(Schneck); Monroe and Yigo (Blatchley); Marion; Hamilton 
(Wilson); Steuben (Bradner). 

http:Coult.er
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C. PLAVA Ait. Summer or Yellow Haw. 
This species is of oc~sional occurrence in the State. SpeDi

mens received from the southeastern part of the State during 
the past season are to be referred to this species. Its occurrence 
in our area is exceptional. It grows in dry, sandy soil, in shaded 
places. 


Flowering specimens collected in May. 

Dearborn (Collins). 


DRUPACE1E. Plum Family. 

PRUNUS L. 


P. AMERIOANA Ma.rsh. "Wild Yellow or Red Plum. Horse Plum. 
Well distributed through the State, but nowhere especially 

abundant. It is usually found along streams in rich soils. It 
rarely exceeds a trunk diameter of twelve inches. The wood is 
very strong and susceptible of a high polish. It is largely used 
in the manufacture of handles for tools. 

Flowers in April and May; fruit ripens in August and Sep
tember. 

Tippecanoe (Cunningham); Kosciusko (Coulter); Cass (Hess
ler); Jefferson (Barnes); Putnam (MacDougal); Jay, Delaware, 
Randolph, and Wayne (Phinney); Gibson and Posey (Schneck); 
Noble (Van Gorder); Franklin (Meyncke); Monroe and Vigo 
(Blatehley); Hamilton and Marion (Wilson); Steuben (Bradner). 

P. ANGUSTIFOLIA Michx. 
(P. OhiOO8a Mich.) 

Of rare occurrence in the southwestern counties of the St.ate. 
n is reported as growing on dry, rather rocky slopes. I have seen 
no specimens and the species is admitted upon the aut.hority of 
the collectors. 

Flowers in April; fruit ripens in July. 

Gibson (Schneck). 


P. PUMILA L. Sand Cherry. Dwarf Cherry. 
Found only on the southern" shore of Lake Michigan. The 

species is a member of the dune fiora, and according to Dr. 
Cowles plays a certain part as a dune builder. 

Flowers in April and May; fruit ripens in August. 
Porter (Cowles); Lake. 

P. PENNSYLVANIOA L. f. Wild Red Cherry. 
Exceptionally found in a few counties of the State, in dry, 

coarse soils. Usually not exceeding twenty-five feet in height. 
J!'lowering in lIay and June; fruit ripens in August. 
Kosciusko (Chipman); Jay, Delaware, Randolph, and Wayne 

(PhinneY). 
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P. VIRGINIANA. L. 	 Choke Cherry. . 
Not abundant, but repmted from many counties. It is found 

along the rocky banks of streams and on limestone bluffs. In 
our area it only exoeptionally takes on the arborescent habit usu
ally occurring as a small shrub from six to eight feet in height. 

}'lowers in April and May; fruit ripens in August. _ 
(jass (Hessler)'; Jay, Delaware, Randolph, and Wayne (Phin

ney); Noble (Van Gorder); Monroe (Blatchley); St. Joseph 
(Rothert); Marion and rrippecanoe; St,euben (Bradner). 

P. BEROTINA. Ehrh. Wild Black Cherry. Rum Cberry. 
A tree _ quite larg€ly distributed throughout the State. It 

reaches its largest size perhaps in rich upland soils in the south
ern counties of the State. Its great value in interior finish and 
cabinet work is rapidly thinning out the larger specimens, and in 
some counties where once abundant it is almost extinct. The 
wilted leaves and twigs of this species if eaten by stock produce 
serious and even fatal cases of poisoning. The bark is largely 
used medicinally, and the fruit is in some localities used for the 
table. 

l!'lowers in May; fruit ripens in August. 
'l'ippecanoe (Cunningham); Kosciusko (Coulter); Daviess (Cle

ments); Monroe and Vigo (Blatchley); Jay, Delaware, Randolph, 
and Wayne (Phinney); Putnam (MacDougal); Jefferson (J. M. 
Coulter); Gibson and Posey (Schneck); Clark (Baird and Tay
lor); Noble eVan Gorder); Franklin (Meyncke); Decatur and 
Shelby (Ballard); Hamilton and Marion (Wilson); Steuben 
(Bradner). . 

MIMOSACELE. Mimosa Family. 

ACUAN Adans. 

A. 	ILLINOEN8H! (Micbx.) Kuntze. . 
(Desmanthua brachyUib'UB Benth.) 

This southern and western form is credited to Indiana in the 
6th edition of Gr-ay's 'Manual, page 149, but it is certainly not of 
general occurrence. Abundant hcrbarium specimens are in hand 
from Clark County, the collections ofBaird and Taylor, and Dr. 
Barnes. I have seen specimens. from no other region. In my 
opinion the form is of rare occurrence in the southern alld south
western counties. If found it would probably be 011 alluvial 
hnnks or in prairies. 
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C£SALPINACE£. Senna Family. 

CERCIS L. 

C. CANADENSIS L. Red-bud. Judas-tree. 
Abundant throughout the State, especially developed in point 

of numbers in limestone hill regions. Its maximum development 
as to size is in the southern counties in moist, rich soil. When 
present in numoors or of large size, it is indicative of rich soil. 
While growing well in clay soils, it finds its best situation in 
loam. Wood exceedingly hard and close grained. 

:Flowers in April and May. Scaxcely less handsome in fruit in 
August. 

Tippecanoe (Cunningham); Kosciusko (Coulter); Daviess (Cle
ments); Jefferson (Barnes); Putnam (MacDougal); Franklin 
(Meyncke); Dearborn (Collins); Jay, Delaware, Randolph and 
Wayne (Phinney); Gibson and Posey (Schneck); Noble (Van 
Gorder); Clark (Baird and Taylor); Monroe and Vigo (Blatch
ley); Marion and Hamilton (Wilson); Steuben (Bradner). 

CASSIA L. 

C. NICTITANR L. Sensitive Pea. Wild Sensitive-plant., 
Chiefly in the southern counties of the State, growing in dry, 

sterile places. Not abundant in any locality. 
Flowers in August and September. 
Gibson and Posey (Schneck); Jay, Delaware, Randolph, and 

Wayne (Phinney); Clark (Baird and Taylor); Jefferson (Barnes); 
Fayette (Hessler); Monroe (Blatchley); Round Lake (Doom); 
Floyd (Barnes). 

C. CSAM2EOBISTA L. Part,ridge Pea. Large-flowered Sensitive Pea. 
Dry sand or clay soils. Somewhat common in southern coun

ties, but not ext.ending fa:rther north than Tippecanoe accord
ing to reports. 

Flowering season July and August. 
Tippecanoe (Cunningham); Jay, Delaware, Randolph, and 

Wayne Whinney); Gibson and Posey (Schneck); Daviess (Cle
ments); Jefferson (Barnes); l<"'ranklin (~feyncke); Clark (Baird 
and Taylor); Vigo (Blatchley); Floyd (Barnes); Hamilton and 
Marion (Wikn). 
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C. TonA L. Low Senna. 
Found in Floyd County by Dr. Clapp, no data as to station. I 

have found no other oitation for the State. The specific inclu
sion of Indiana in the range of this species both in Gray's Man
ual and Britton and Brown doubtless rests on this collection. If 
rediscovered it will probably be found along the banks of streams. 

C. MARYLANDIOA L. Wild or American Senna. 
Quite common, especially in the southern counties in alluvial 

or moist, rich soils. It is also found on sand or gravel bars. The 
most widely known member of the genus within the State. 

Flowering season :from middle o·f June until Sept1emberr. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Daviess (Cle

ments); Jefferson (.J. M. Coulter); Putnam (MacDougal); Jay, 
Delaware, Randolph, and Wayne (Phinney); Frranklin (Meyncke); 
Dearborn (Collins); Gibson and Posey (Schneck); Monroe and 
Vigo (Blatchley); N able (Van Gorder); Fayette (Hessler); Kos
ciusko (Coulter); Hamilton and Marion (Wilson); Steuben 
(Bradner). 

C. OCCIDENTALIS L. Coffee Senna. 
In waste places, usually in sandy soils in the central and south

ern part of the State. Especially abundant in the region of the 
Knobs. 

Flowers in July and August. 

GLEDITSIA L. 

G. TRIACANTHOS L. Honey Locust. Thorn Tree. 
Generally distributed, but never constituting any large per 

cent. of the forest forms. It is indicative of rich soil. It reaches 
its greatest development in size in the State in the lower Wabash 
valley. Dr. Schneck reports the following measurements of a 
specimen from that region: "Circumference three feet from the 
ground, eighteen feet; height from roots to first branch, sixty-one 
feet; total height, one hundred twenty-nine feet." The wood 
is very heavy, hard, and durable in contact with the soil. It is 
largely used locally for posts, rails and wagon hubs. Its true 
value is, however, scarcely appreciated. Low, rich, bottom lands, 
more rarely on dry, sterile hills. 

Flowers in May and June. 
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J efl'erson (Barnes); Putnam (MacDougal); MOlll'oe and Vigo 
(Blatchley); Gibson and Posey (Schneck); Clark (Baird and Tay
lor); Davies's (Clements); Dearborn (Collins); Franklin 
(Meyncke); Noble (Van Gorder); Tipp€canoe and Kosciusko 
(Coulter); Decatur. (Ballard); Hamilton and Marion (Wilson); 
Steuben (Bradner); Cass and Fayette (Hessler). 

G. AQUATICA Marsh. Water or Swamp Locust. 
Found only in the cypress swamps in the southwestern conn

ties of the State, and not abundant there. A small tree of no 
economic value. 

Flowers in June and July. 

Gibson and Posey (Schneck); Knox (Ridgway). 


GYMNOCLADUS Lam. 

G. DIOICA (L.) Koch. Coffee nut. Kentucky Coffee Tree. 
(G. Canadensis Lam.) 

Usually found in rich woods and bottom.e. It is somewhat 
sparsely distributed in the northern counties of its range, becom
ing more common southward and attaining its greatest numbers 
in the rich bottom lands of the Ohio River. 

Not used locally except for posts and rails, for which its dura
bility in contact with the ground specially fits it. Its liability 
to check in drying prevents its general use in manufacture, 
although it is sometimes used in cabinet making. It is a large 
tree, ranging from 80 to 100 feet high, with a diameter of from 
eighteen inches to three feet. 

Flowering season, May and June. A more interesting object 
when in fmit. 

Tippecanoe (Cunningham); Steuben (Bradner); Laporte; Kos
ciusko (Coulter); Cass (Hessler); Putnam (MacDougal); Franklin 
(Meyncke); Jefferson (Barnes); DearOOrn (Collins); Gibson and 
Posey (Schneck); Noble (Van Gorder); Clark (Baird and Taylor); 

- Monroe and Vigo (Blatchley); Marion and Hamilton (Wilson). 

PAPILIONACElE. Pea Family. 


BAPTISIA Vent. 


B. AUSTRALIS (L.) R. Br. Blue False-Indigo. 
Reported only from the southern counties, where it grows on 

the banks of the Ohio River in rich soil. Jefferson (J. M. Coul
tcr); Clark (Baird and Taylor). 
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B. ALBA (L.) R. Br. 
Of rare oocurrence in dry soil in southern counties. The only 

herbarium specimens are in the collection of Dr. Clapp, made in 
Floyd County in 1839. The station was m the "Knobs" near 
New Albany. 

B. TINCTORIA (L.) R. Br. Wild Indigo. 
Sparingly foun.} in dry, drift soil in the northern counties. 

The species is an undoubted ,member of our flora, but is very 
erratic in its behavior. It appears one year in fair abundance, 
then may not be found again for several years. 

Flowers from June through August. 

Steuben (Bradner). 


B. BRACTEA'J'A Ell. 
(B. leuoophooa Nutt.) 

In dry prairies In the northern part of the State; of exceptional 
occurrence. 


Flowers in April and 1YIa.y. 

Steuben (Bradner). 


B. LEUCANTHA Torr. and Gray. 
Found in moist prairies or on bottom lands somewhat abun

dantly in the southern part of the State, more sparingly in the 
northern. 

The flowering season extends from June into September. 
Tippecanoe (Cunningham); Gibson and Posey (Schneck); 

Franklin (1YIeyncke); Noble (Van Gorder); Jay, Delaware, Ran
dolph, and Wayne (Phinney); Jefferson (J. M. Coulter); Cass 
(Hessler); Vigo (Blatchley). 

CROTALARIA L. 

C. SAGITTALIS L. Rattle-box. 
Occurring in sterile prairie soil. Reported as rare in Gibson 

and Posey counties by Dr. Schneck, this being its only reported 
station. 

Flowers in July and August. 

LUPINUS L. 

L. PERENNIS L. Wild Lupine. 
Occurring in sandy soil in a few northern counties. 

Cass (Hessler); St. Joseph (Rothert); Noble (Van Gorder); 
Lake (Hill). 

'l'he variety occ·identalis S. Wats. occurs in Steuben County, 
"f'f'I).1'(linO' to Mr. Bradner. 
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MEDICAGO L. 

M. SATIVA L. Lucerne. Alfalfa. 
Occasionally found, probably as an escape. In Tippecanoe it 

maintains itself well and is spreading with considerable Fapidity 
on light, thin soil. 

Tippecanoe (Wright); Dearborn (Oollins); Steuben (Bradner); 
Lake (Hill). 

M. LUPULINA L. BlliCk Medick. Nonesuch. 
Somewhat frequent in waste places and along streets in various 

counties of the State. As a rule where found at all it is quite 
abundant. 

Its flowering season is from May to August. 
Tippecanoe; Franklin (Meyncke); Olark (Baird and Taylor); 

Marion; Monroe and Vigo (Blatchley); Fayette (Hessler); 
Steuben (Bradner). 

MELlLOTUS J UBS. 

M. ALBA Desv. Sweet Clover. White Melilot. 
Extremely abundant in waste placee and cultivated fields 

throughout the State. . In some places so abundant as to be 
ranked among the mOISt annoying weeds. It is largely used as a 
household remedy. 

It begins to bloom in June and oontinues until the frosta. 
Tippecanoe (Ounningham); Kosciusko (Oo,ulter); Putnam 

• 	 (Ma<lDougal); Jay, Delaware, Randolph, and Wayne (Phinney); 
Dearborn (Oollins); Gibson and Posey (Schneck); Franklin 
(Meyncke); Clark '(Baird and Taylor); Noble (Van Gorder); Ma
rilm; Monroe and Vigo (Blatchley); Jefferson (Barnes); Hamilton 
and Monroe (Wilson); Steuben (Bradner); Cass and Fayette 
(Hessler). 

M. OFFIOINALIS Willd. Yellow Melilot. 
Nat nearly so abundant as the former, occurring in dry or allu~ 

vial soils. 
Flowering season much the same. 
Tippecanoe (Cunningham); Dearborn (Collins); Marion; Deca

tur and Shelby (Ballard); Knox (Spillman); Fayette (Hessler); 
Vigo (Blatchley); Steuben (Bradner). 
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TRIFOLIUM L. Clover. Trefoil. 

T. 	AGRARIUM L. YellO'w O'r HO'P·clO'ver. 
This eastern form has' O'btained a footing in the eastern coun

ties, being found along rO'adsides in dry, rather sandy soil. 
RandO'lph (Phinney); Dearbnrn (Collins). 

T. PROCUMBENS L. Lnw Hnp.clnver. 
Found in sterile, sandy fields in a few counti-es, in considerable 

abundance. 
Flnwering season cnmmences in May and continues through 

the summer, 
'TippecanO'e (Cunningham); Jay, Delaware, RandO'lph, and 

Wayne (Phinney); Franklin (Meyncke); Dearborn (Cnllins); D€
catur (Ballard); Steuben (Bradner); CrawfO'rd (Blatchley), 

T. 	ARVENSE L. Rabbit·fnO't O'r Stone Clnver. 
FO'und in dry SO'il, usually preferring 'clay, chiefiy in the west

ern part O'f the State. 
BlO'O'ms in July and August. 
Dubois (Barnes); Marshall and Mnnrne (Blatchley); Clark 

(Baird and Tayln:r); Daviess (Clements); Nnble (Van GO'rder); 
KosciuskO' (Chipman); Steuben (Bradner); Marshall (Hessler). 

T. PRATENSE L . 
.Abundant eV61'ywhere, occurring in meadO'ws a.nd O'pen wn{)ds. 

Much nf its lO'cal distributinn due to escape frnm cultivation. 
Reported practically from every cO'unty in the State. 

T. 	REFLEXUM L. BuffalO' Clover. 
Rare in the southern cnunties, where it O'ccurs in dry, sandy 

SO'il, either O'n hillsides O'r prairies. 
FlO'wers in May. 
VigO' (Blatchley); Gibson and Poscy (Schneck); Franklin 

(Meyncke); Marion. 

T. STOLONIFERUM Muhl. Running Buffalo Clover . 
.Admitted upon authority of State Catalogue (Editors BO't. 

Gaz.), on a citatiO'n frO'm MariO'n County by the late Herbert E. 
CO'peland. So far as I have been able to learn, this is the only 
renort of the species within nur bO'unds. 
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T. HYBRIDUM L. Alsike Clover. 
Very much resembling 1'. repens, from which it is rarely distin

guished. In certain parts of the State, notably in Kosciusko and 
adjoining . counties, it is rapidly replacing the latter form. It is 
becoming quite common in the northern part of the State, less 
frequent in the central portions, and is entirely absent from the 
extreme southern counties. 

Kosciusko (Chipman); Decatur (Ballard); Koble (Van Gorder); 
Hamilton (Wilson); Steuben (Bradner). 

T. REPENS L. White Clover. 
Common everywhere and growing under most diverse condi

tions. Its distribution in our area is prohably entirely due to 
cultivation. In certain waste areas in the State, which have never 
been cultivated, it is entirely absent, although the conditions for 
its growth seem exceptionally favorable. Reported practically 
from every county in the State. 

PSORALEA L. 

P. STIPULATA T. and O. Large-stipuled Psoralea. 
Confined to limestone rocks in the extreme southern counties 

of the State. It occurs in Jefferson and Clark counties sparingly. 
No other stations are reported. 

It flowers in the localities indicated in June. 

P. PEDUNCULATA (Mill.) Vail 
(P. melilotoides Mich.) 

This form has come into our flora from the south and is con
fined to the southern portion of the State. It grows in dry, 
usually sandy soil. 

J;'lowering late in Mayor early in ,Tune. 
Jefferson (Coulter); Vigo (Blatchley); Jay, Delaware, Ran

dolph, and Wayne (Phinney); Gibson and Posey (Schnook). 

P. ONOBRYCHIS Nutt. 
More generally distributed than the other species of this genus, 

but not extending farther north 6han Tippecanoe and Cass coun
ties. ]'ound in moist or sandy soils, more abundant in the south
ern part of its range. 

Flowers in May and June. 
Tippecanoe (Cunningham); Vigo (Blatchley); Jay, Delaware, 

Ha,nddlph, and Wayne (Phinfey); Gibson and Posey (Schneck); 
Clark (Baird and Taylor); arroll; Daviess (Clements); Cass 
(Hessler). • 
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AMORPHA L. 

A. FRUTICOSA. L. False or Bastard Indigo. 
In wet soils, but more frequently along the banks of streams, 

whence the name "river locust" sometimes given the plant. Its 
reported stations are an in the southern half of the State. Ac
cording to Dr. Schneck, the leaves when bruised exhale a strong, 
unpleasant odor. 

Elowers in May and June. 
Vigo and Parke (Blatchley); Gibson and Pasey (Schneck); 

Franklin (Meyncke); Knox (Spillman). 

A. 	lUNA Nutt. Fragrant False Indigo. 
CA. miCTophyUa Pursh.) 

A single station of what I take to be this species is found on 
the second terrace of Eagle Lake, Kosciusko County. The terrace 
is drift sand and is so steep as to scarcely furnish a foothold for 
grass. I have studied the plant closely for five seasons, and am .. 
convinced that it is A. nana. Not having compared the material 
with specimens from the normal range of the plant, it is admitted 
tentatively. The recorded range of the species is altogether west 
of the Mississippi River. 

A. CANESCENS Pursh. Lead Plant. Shoestrings. Wild Tea. 
Not especially abundant, but occurring in sandy or gravelly 

soils in several widely separated counties. It is usually found in 
dry situations, but at times works its way into low, wet lands 
immediately adjoining the ridges or banks which it frequents. 

Flowers in June and July. 
Tippecanoe (Cunningham); 'White (Hussey); Kosciusko and 

MarshaU (Coulter); Cass (Hessler); Jasper (Barnes); Steuben 
(Bradner); Lake and Vigo (Blatchley). 

KUHNISTERA Lam. 

K. CANDIDA (Willd.) Kuntze. Wild Prairie Clover. 
(Petalmrtemon candidus Mich.) 

In dry, sandy soil in the central and southern parts of the 
State. Nowhere abundant. 

Flowering in June and July. 
Cass (Hessler); Jasper (Barnes); White (Hussey); Tippecanoe 

(Coulter); Vigo (Blatchley). 
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K. PURPUREA (Vent.) MacM. Violet Prairie Clover. 
(Petalosienwn molaceus Mich.) 

More widely distributed and much more abundant than the 
preceding. Dry places and in prairies. 

Flowers in June and July. 
Tippecanoe (Cunningham); Daviess (Clements); Cass (Hess

ler); Vigo (Blatchley); St. Joseph and Jasper (Barnes); White 
(Hussey); Jay, Delaware, Randolph, and Wayne (Phinney); Gib
son and Posey (Schneck); Kosciusko (Coulter). 

CRACCA L. 

C. VmGINIANA L. Cat-gut. Goat's·rue. 
(Tephrosia Virginiana Pers.) 

In sandy soils throughout the State, being more abundant in 
thc'll)rthern parts. As a liana it is a prominent member of the 
basswood dunes along the southern shores of Lake Michigan. 
While more abundant in thc north, it is of much larger size in the 
south and more frequently occurs as an erect shrub. 

Flowering season, May and ,Tune. 
Cass (Hessler); Knox und Vigo (Blatchley); Jefferson 

(Barnes); Clark (lh:rd and Taylor); Noble (Van Gorder); Lake, 
Porter, and Laporte; Steuben (Bradner). 

KRAUHNIA Raf. 

K. FRUTESCENB (L.) Greene. American Wistaria. 
(Wistaria frutescens Poir.) 

In low, wet grounds, occurring sparingly at two widely separate 
localities, viz., Gibson and Posey counties (Schneck); Jay (Phin
ney); Kosciusko (Coulter). 

It blooms in JUtle, and in its northern range is a trailing shrub. 

ROBINIA L. 

R. PSEUDACACIA L. Black or Yellow Locust. False Acacia. 
Common throughout the State through planting and naturali

zation. It suffers greatly in certain seasons from the attacks of 
the locust borer (Cyllene piela). The dense, hard wood is of 
great value and from an economic standpoint has few superiors. 
Locally it is principally used for posts and wagon hubs. There 
are records of posts of this species that have been set over fifty 
years and are yet sound. Its best development is along streams 
and in black, &andy loam. Its soil requirements seem about those 
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of the black walnut. In such localities it reaches a diaineter of 
nearly two feet. It also occurs in dry, sandy or gravelly soil, but 
in much less perfect development. The early shedding of the 
leaves is a serious objection to its use in lawns or yards. 

It flowers from early in May till in June, depending upon its 
location. 

Daviess (Clements); Jefferson (J. M. Coulter); Jay, Delaware, 
Randolph, and Wayne (Phinney); Gibson and Posey (Schnook); 
Franklin (Meyncke); Clark (Baird and rfaylor); Noble (Van Gor
der); Monroe and Vigo (Blatchley); Putnam (MacDougal); Deca
tur and Shelby (Ballard); Steuben (Bradner). 

ASTRAGALUS L. 

A. PLATTENSII!l Nutt. 
This species is credited to Indiana in the Manuals of Gray and 

Britton and Brown. So far as I am able to, discover, the species 
has been reported from but one station, Lafayette Junction in 
Tippecanoe County. It was only once found in this station, but 
abundant herbarium material confirms its appearance at that 
time. It was probably brought in by the railroads, and main
tained itself for a single season on the dry, gravelly hills charac
terizing its station. It is certainly not of general occurrence in 
the State. 

A. CAROLINIANUS L. Carolina Milk-vetch. 
(A. Oanadensis L.) 

Quite common along streams and lake :margins III various 
counties of the State. 

In July and August, when in full bloom, it is one of the most 
conspicuous plants in the regions in which it occurs. 

Kosciusko (Coulter); Cass (Hessler); Jay, Delaware, Randolph, 
and Wayne (Phinney); Jefferson (J. M. Coulter); Gibson and 
Posey (Schneck); Franklin (Meyncke); Clark (Baird and Taylor); 
Noble (Van Gorder). 

STYLOSANTHESSw. 

S. BIFLORA (L.) B. S. P. Pencil·flower. 
(S. elatior Swartz.) 

Very rare in our bounds. Three stations are reported. From 
the "barrens" near Palmyra (Barnes) and from Gibson and Posey 
(Schneck). In all cases the form occurred in dry soil and was 
noted as rare. 

Crawford (Blatchley). 
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- MEIBOMIA Adana. 

M. 	NUDIFLORA (L.) Kuntze. Naked·flowered Tick Trefoil. 
(Desmodium nudiflmum DC.) 

Widely distributed throughout the State, occurring in dry 
soils, usually in rocky, open woods or in thickets. I have found 
it in splendid development, however, in extremely wet lowlands. 

It flowers in July and August. 
Tippecanoe (Ounningham); Kosciusko (Ooulter); Daviess 

(Clements); Jefferson (J. M. Ooulter); Jay, Delaware, Randolph, 
and Wayne (Phinney); Koble (Van Gorder); Franklin (Meyncke); 
Clark (Baird and 'I'aylor); Gibson and Posey (Scheck); Monroe 
~d Vigo (Blatchley); Fayette (Hessler); Hamilton (Wilson); 
Round Lake (Deam); Steuben (Bradner). 

M. GRA.NDlFLORA (Walt.) Kuntze. Pointed-leaved Tick Trefoil. 
(Desmodium aeuminatum DC;) 

Occurs over practically the same range as the preceding species. 
It is usually very common in woods and thickets, not being able 
to maintain itself in the open. 

Flowers from June to August. 

Reported counties the same as in the last form. 


M. PAUCIFLORA (Nutt.) Kuntze .. Few-flowered Tick Trefoil. 
(De8modium paueifWrum DC.) 

Oonfined to the southern half of the State, where it is spar
ingly found in moist woods and thickets. It is nowhere reported 
as common. 

Flowers from June to August. 
Daviess (Clements); Jefferson (J. M. Ooulter); Putnam (Mac

Dougal); Jay, Delaware, Randolph, and Wayne (Phinney); Gib
son and Posey (Schneck); Franklin (Meyncke); Olark (Baird and 
Taylor); Fayette (Hessler). 

M. MIOHAUXII VaiL Prostrate Tick Trefoil. Round-leaved Tick Trefoil. 
(Desmodimn rotundifolium DC.) 

In dry woods and thickets in various parts of the State. 
Flowering season from latter part of July to September. 
Kosciusko (Coulter); Jefferson (J. M. Coulter); Jay, Delaware, 

. Randolph, and Wayne (Phinney); Noble (Van Gorder); Olark 
(Baird and Taylor); Vigo (Blatchley); Franklin (Meyncke); 
Round Ilake (Deam); Steuben (Bradner). 
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M. 8E88ILIFOLIA (Tprr.) Kunlze. Sessile-Leaved Tick Trefoil. 
(Desmodium 8eSsilifolium Torr and Gray.) 

Apparently absent from the central western counties, but fre
quent in other parts of the State. Its best development is in clay 
soils, although it is also found in dry, sandy locations. 

Flowers from July to September. 
Jay, Delaware, Randolph, and Wayne (Phinney); Gibson and 

Posey (Schneck); Vigo (Blatchley); Lake; Steuben (Bra.dntr). 

M. CANE!!CEN8 (L.) Kuntze. Hoary Tick Trefoil. 
(Desmodium canescens DC.) 

In moist, rich soils, evidently preferring shade. Met with 
frequently at the borders of hedges and thickets. In Cass County 
according to Dr. Hessler it is found in wooded, sandy sOlil, an evi
dently exceptional situation. 

Tippecanoe (Cunningham); Cass (Hessler); Jay, Delaware, 
Randolph, andWayne (Phinney); Franklin (Meyncke); Clark 
(Baird and Taylor); Vigo (Blat<::hley); Jefferson; Carroll, Hamil
ton, and Marion (Wilson); Steuben (Bradner). 

M. BRACTE08A (Michx.) Kuntze. Large-bracted Tick Trefoil. 
(Desmodium cuspidatum Hook.) _ 

In dry, clay soil or at the margin of thickets, occasionally in 
the open prairie. Not abundant in any of the stations where 
it occurs. 

Jay, Delaware, Randolph, and Wayne (Phinney); Gibson and 
Posey (Schneck); Vigo (Bla,tchley); Ji'ranklin (Meyncke); Clark 
(Baird and Taylor); Jefferson (J. M. Coulter); Hamilton (Wil
son); Steuben (Bradner). . 

M. PANICULATA (L.) Kuntze. Panicled Tick Trefoil. 
(Desmodium paniculatum DC.) 

Occurs in thickets and low grounds, having its greater abun
dance in the ,southern portion of the State. 

Flowers from July to September. 
J efl'erson (J. M. Coulter); Gibson and Posey (Schneck); Frank

lin (Meyncke); Clark (Baird and Taylor); Daviess (Clements); 
Monroe (Bl!Ltchley); Fayette (Hessler); Noble (Van Gorder); 
Steuben (Bradner). 
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M. Ll£VIGATA (Nutt.) Kun tze. . 
(Desmodium lawigat'um DC.) 

In dry woods in the southern part of the State. 
Flowers in August and September. 
I have specimens from Clark County, but find no other record 

for the State. 

M. 	VIRIDIFLORA. (L.) Kuntze. Velvet·leaved Tick Trefoil. 
(Desmodium 'lJiridijl07'Um Beck.) 

Confined to the southern counties, where it is found in dry 
soils. 

Flowers in August in our range. 
Putruun (MacDougal); Jefferson (J. }f. Coulter); Gibson 

(Schneck). 

M. DILLENII (Darl.) Kuntze. 
(Desmodium Dillenii Darl.) 

Dry, open woods and prairies. 
Flowering from July to September. 
Monroe and Vigo (Blatchley); Jefferson (J. M. Coulter); Gib

son and Posey (Schneck); Noble (Van Gorder); Round Lake 
(Deam); Hamilton and Marion (Wilson). 

M. 	CANADENSIS (L.) Kuntze. Showy Tick Trefoil. 
(Desmodium Oanadense DC.) 

Not uncommon in moist thickets and woods in various parts of 
the State. 

Flowers in July and August. 
Tippecanoe (Cunningham); Daviess (Clements); Monroe and 

Vigo (Blatchley); .Tasper (Barnes); Putnam (MacDougal); Jeffer
son (J. M. Ooulter); Noble (Van Gorder); Franklin (Meyncke); 
Clark (Baird and Taylor); La.porte. 

M. GLABELLA (Michx.) Kuntze. 
(Deslnodium humifuBum Beck.) 

Sandy soil, frequent. Found upon sides of canal near Five
Mile Pond and on roadside near Heckland, Vigo County. 

Collected June 15. 
So far as I know, this is the only record for the State. The 

data given are those of Mr. Blatchley. 
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M. RIGIDA (Ell.) Kuntze. Rigid Tick Trefoil. 
(Desrrwdium rigidum DC.) 

Rather common in dry, open woods. 
Flowers July to September. 
Floyd (Clapp); Jefferson (J. M. Coulter); Jay, Delaware, Ran

dolph, and Wayne (Phinney); Gibson and Posey (Schneck); 
N oblc (Van Gorder); Clark (Baird and Taylor). 

M. MARYL,ANDIOA (L.) Kuntze. Smooth Small-leaved Tick Trefoil. 
(DesrMdium Maril.andicum Boott.) 

Of infrequent occurrence in the southern counties of the State. 
Found in open, hilly woods or in damp thickets and wood

lands. 
Flowers in July. 
Jay, Delawa.re, Randolph, and Wayne (Phinney); Gibson and 

Posey (Schneck); Vigo (Blatchley) .. 

M. OBTU8A (Muhl.) Vail. Hairy emaIl-leaved Tick Trefoil. 
(DesmQdium ciliare DC.) 

In sandy soil or upon dry hills. Never abundant. 
Jefferson (J. l\f. Coulter); Jay, Delaware, Randolph, and 

Wayne (Phinney); Gibson and Posey (Schneck); Clark (Baird and 
Taylor) ; Noble (Van Gorder); Monroe. 

LESPEDEZA Michx. 

L. REPEN8 (L.) Bart. Creeping Bush·clover. 
In the southern counties of the State in dry or sandy soils. 

Very abundant in the Knobs region. 

Flowers in August and September. 

Jefferson, Gibson, Floyd, and Harrison. 


L. PROCUMBEN8 Michx. Trailing Bush clover .. 
No.t found in the northern counties, fairly distributed in the 

central and southern. Usually growing in dry soils, preferably 
those containing much sand. 

Floyd (Barnes); Monroe and Vigo (Blatchley); Clark (Baird 
and Taylor); Jay, Delaware, Randolph, and Wayne (Phinney); 
Gibson and Posey (Schneck). 

In the region of the Knobs in Floyd County it has been col
lected in bloom on May 25; its 11sual flowering Str<Ulon is, however, 
July and August. 

http:Delawa.re


810 REPORT OF STATE GEOLOGIST. 

L. VIOLAOEA (L.) Pers. Bush-clover. 
More widely distributed and more abundant than preceding 

species. It is found frequently on dr.y, clay banks, and on hill
sides and in thickets; occasionally in its northern range in sandy 
soil. 

The flowering season is from July to August. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Cass (Hess

ler); Jefferson (J. M. Coulter); Monroe and Vigo (Blatchley); 
Gibson and Posey (Schneck); Noble (Van Gorder); Clark (Baird 
and Taylor); Steuben (Bradner). 

L. FRUTE80ENB (L.) Britton. Wand·1ike Bm!h-clover. 
(L. retwu"lata S. Wats., not Pers.) 

Of fair distribution in dry, open soil, in our range preferring 
sand soils. 

Flowers July to Septerpber. 
Jefferson (J. M. Coulter); Gibson and Posey (Schnook); Jay, 

Delaware, Randolph, and Wayne (Phinney); Vigo (Blatchley); 
Tippecanoe (Cunningham); Round Lake (Deam). 

L~ VIRGINICA (1,.) Britton. Slender Bush-clover. 
(L. violacea angustijolia T. and G.) 

Probably not separated in all references from preoeding species. 
In much the same soils and 'with the same flowering season. 

Tippecanoe (Cunningham); Jefferson (J. M. Coulter); Jay, 
Delaware, Randolph, and Wayne (Phinney); Round Lake 
(Doam); Lake (Hill); Gibson. 

L. mRTA (L.) Ell. Hairy Bush· clover. 
(L. polystaehya Mich:x. ) 

Common in the localities in which it is found. Frequent in dry 
soil containing 'much clay and dry, rocky woods. 

Flowers July to September. 
Monroe (Blatchley); Washington (Barnes); Gibson and Posey 

(Schnook); Clark (Baird and Taylor); Jefferson (J. M. Coulter); 
Lake; Steuben (Bradner). 

L. 	OAPITATA Mich:x. Round-headed Bush-clover. 
Frequent in dry, sandy soil in various counties. 
Plowers in July and August. 
Floyd (Clapp); Vigo (Blatohley); Gibson and Posey (Schneck); 

Jefferson (J. M. Coulter); Tippecanoe (Cunningham); Lake; Cass 
(Hessler); Steuben (Bradner). 
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L . .A.NGUSTJFOLIA (Pursh) Ell. Narrow-leaved Bush-clover. 
First collected by Mr. W. S. Blatchley, growing in dry prairies 

in Vigo County and reported as rare. Collected in 1896 in Tippe
canoe County by Miss Cunningham. Reported also from Cass 
by Dr. Hessler, with following note: "A single large, bushy plant 
was found along the railroad, east of Lake Cicott; perhaps a 
migrant." 

Flowers in August in our range. 

VICIA L. 

V. CRACC.A. L. Tufted or Cow Vetch. 
Throughout the State, growing in dry soil. Not nearly so 

abundant as succeeding species. 
Flowers in June and July. 
Steuben (Bradner); Tippecanoe (Coulter). 

V. AMERICANA Muhl. American Vetch. Pea-vine. 
Restricted to moist lowlands in the northern part of the State. 
Flowers from June to August. 
Kosciusko (Coulter); Noble (Van Gorder). 

V. CAROLINIAN A Walt. Carolina Vetch. 
River banks and along the margins of lakes. Occasionally 

found on wet cliffs. 
B'lowers in June and July. 
Cass (Hessler); Franklin (Meyncke); St. Joseph (Rothert); 

Washington (Barnes); Clark (Baird and Taylor); Tippecanoe 
(Coulter); Steuben (Bradner). 

LATHYRUS L. 

L. MARITJMUS (L.) Bigel. Beach Pea. Seaside Pea. 
This form is naturally confined to the shores of Lake Michigan, 

where its significance as a character plant of certain beach 
stretches and in dune building has been indicated by Dr. Cowles. 
It occurs in Lake and Porter counties. Added to the flora by 
Rev. E. J Hill. 

L. VE,NOsus Mubl. Veiny Pea. 
The only record for the State that I am able to find is from 

. Noble County, where the form was collected by Superintendent 
Van Gorder, from whom abundant herbarium material was se
cured. Britton and Brown mention Indiana specifically in giving 
the range of the plant. I scarcely believe it to be of general 
~)ccurrence. 
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L. PALUSTRIS L. Marsh Vetch ling. 
Common in counties from which it is reported, except those 

in the southwestern. part of the State. Found along strooms a;nd 
ditches or in wet soils. 

Begins flowering in May and continues through the summer. 
Tippecanoe (Hussey); Vigo (Blatchley); Gibson and POSleY 

(Schneck); Johnson (Hubbard); Dearborn. (Collins); CarroU; 
Hamilt.on (Wilson); Steuben (Bradner). 

L. MYRTIFOLIUS Muhl. Myrtle-leaved Marsh Pea. 
(L. palustris myrtifolius Gray.) 

Moist. soils in a few ,,'idely separate counties of the State. 
Commences to flower in May and continues through the sum

loer. 
Noble (Van Gorder); Vigo (Blatchley); Knox (Spillman); 

Lake. 

L. OOHROLEUCUS Hook. Cream-oolored Vetching. 
Reported only from NoMe County by Mr. W. B. Van Gorder. 
The herbarium material collected in June showed plants in 

full bloom and pods beginning to form. 

Steuben (Bradner). 


FALCATA. Gmel. 

F. 	OOMOSA (L.) Kuntze. Wild or Hog Pea-nut. 
(Amphioo:rpaxt mcmoiea Ell.) 

Common and widely distributed in the State. Occurs in moist, 
rich soils in shaded places. 

Flowers from July until September. 
Tippecanoe (Cunningham); Gibson. and Posey (Schneck); 

Clark (Baird and Taylor); Jay, Delaware, Randolph, and Wayne 
(Phinney); Jefferson (J. M. Coulter); Putnam (MacDougal); 
Franklin (Meyncke); Monroe and Vigo (Blatchley); Fayette 
(Hessler); Kosciusko (Coulter); Steuben (Bradner). 

F. PITOHER! (T. and G.) Kuntze. 
(Amphiearpaxt Piteheri Torr. and Gray.) 

VfffJ similar ro the preceding, with which it perhaps inter
grades. First reported by Mr. W. S. Blatchley from Vigo County, 
the station being "Coal Creek, in damp, rich soil in hillside 
thickets; scarce." Later reported as very common in Hamilton 
County by Mr. Guy W. Wilson. 

http:Hamilt.on
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APIOS Moench. 

A. bIOS (L.) MacM. Gr'Ound-nut. 
(A. tubm-osa Moench.) 

Low, wet grounds in many c'Ounties, preferring rich soils. 
FIDwers from July to September. 
Monroe and YigD (Blatchley); Kosciusk'O (Coulter); Putnam 

(MacDougal); TippecanDe (Cunningham); GibsO'1l and P'Osey 
(Schneck); Clark (Baird and TaylDr); Dearborn (ODllins); Frank
lin (Meyucke); Jay, Delaware, Rand'Olph, and Waj'TIe (Phinney); 
N'Oble (Yan Gorder); Fayette (Hessler); Hamilton (Wilson); 
Steuben (Bradner). 

The reports ShDW thc fDrm to be more abundant in the nDrth
ern part 'Of its range, and especially S'O in the marshy thickets 
surrounding sman lakes. In alm'Ost all 'Of the s'Outhern cDunties 
it is relatively rare. 

GALACTIA P. Br. 

G. REGULARIS (L.) B. 8. P. Milk Pea. 
(G. glabella Michx.) 

Reported 'Only by Dr. A. J. Phinney as 'Occurring in the regi'On 
embracing Jay, Delaware, RandDlph, and Wayne counties. It is 
fDund in dry, rather sandy soils, flDwering in July. I was able 
last seaSDn t'O sec~re speci~ens 'Of this fDrnl fr'Om Wayne O'Ounty. 

G. VOLUBILIS (L) BrittDn. DDwny Milk Pea. 
(G. pilo8a Ell.) 

Reported 'Only frDm tWD counties, S'O far as I am able tD dis
cover. In b'Oth instances it occurred in dry, sandy 'Or gravelly sDil. 

It fl'Owers with us in July. 
Putnam (MacDougal); Kosciusk'O (Ooulter). 

PHASEOLUS L. 

P. POLYSTACHYUS (L.) B. S. P. Wild Bean. Bean Vine. 
(P. pe~ennis Walt.) 

. Oommon in I'Ocalities in which it is f'Ound. Its most comm'On 
habitat is in woods and thickets, seemingly having a wide soil 
range, but requiring shade. 

Flowers in July and August. 
Tippecanoe (Ounningham); Jeffers'On (J. M. 0\luIter); Dear

born (O'Ollins);GibsO'1l and P'Osey (Schneck); N'Oble (Yan G'Or
der); Olark (Baird and Tayl'Or); Monroe (Blatchley); Hamilton 
""il MAl';On (Wilson); Steuben (Bradner). 
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STROPHOSTYLES Ell. 

S. IlELVOLA (L.) Britton. Trailing Wild Bean. 
e8 angulosa Ell.) 

Apparently confined to the central and southern counties. It 
is found in dry soils, in open places. '1'he soils it prefers seem to 
be those with heavy admixtures of sand or clay. 

:Flowers in August and September. 
Jefferson (Barnes); Tippecanoe ( Cunningham); Monroe and 

Vigo (Blatchley); Gibson and Posey (Schneck); Franklin 
(Meyncke); Hamilton (Wilson). 

S. UMBELLA.'!US (Muhl.) Britton. Pink Wild Bean. 
(8. peduncularill Ell.) , 

Confined to the southern counties of the State, growing in open 
or light shades, in dry, sand or clay soils. 

Flowers from July to September. 
Gibson and Posey (Schneck); Jefferson (J. :NL Coulter); Vigo 

(Blatchley); Clark (Baird and Taylor): 

S. PAUOIFLORA (Renth.) S. Wats. Small Wild Bean. 
(8. paueiforrus Watson.) 

Occurring only in Gibson and Posey counties, where it is found 
along the banks of streams. 	 Dr. Schneck reports it as rare. 

Flowers late in .July and in August. 

GERANIACElE. Geranium Family. 

GERANIUM L. 

G. MAQULATUM L. Crane's Bill. Wild Geranium. Alum Root. 
Common throughout the State in open woods and thickets. 

Being somewhat brought into cultivation, but not proving satis-· 
factory on a.ccount of its very straggling growth. • 

Flowers from April to July. 
Jefferson (Barnet); Tippecanoe (Ctmningham); Monroe and 

Vigo (Blatchley); I'utnam (MacDougal); Fayette (Hessler); Gib
son and Posey (Schneck); Kosciusko (Coulter); Daviess (Clem
ents); Clark (J3aird and Taylor); Noble (Van Gorder); Franklin 
(Meyncke); Dearborn (CoIlins); Jay, Delaware, Randolph, and 
Wayne (Phinney); St. Joseph (Rothert); Decatur and Shelby 
(Ballard); Knox (Spillman); Hamilton and Marion (Wilson); 
Steuben (Bradner). 
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G. CUOLINIANUM L. Carolina Crane's Bill. 
Found abundantly in many parts of the State, but not reported 

as occurring north of Tippecanoe County. It grows in dry, 
gravelly, rather sterile soil in open places. 

Flowers from April through August .. 
Monroe and Vigo (Blatchley); Cags and Fayette (Hessler); 

Putnam (MacDougal); Gibson and Posey (Schneck); Jay, Dela
ware, Randolph, and Wayne (Phinney); Daviess (Clements); Tip
pecanoe (Cunningham); Knox (Spillman); Marion (Wilson). 

ERODIUM VEer. 

E. CICUTARlUM (L.) L'Her. Stork's Bill. Heron's Bill. 
Found only in the southwestern counties in waste places. 

Rather local, but abundant in its stations. 

Flowers from April until September. 

Gibson and Posey (Schneck). 


OXALIDACE£. Wood-sorrel Family. 


OXALIS I". 


O. VIOLACEA L. Violet Wood-sorrel. 
Found abundantly throughout the State in moist soils in woods 

or open places. A well-known form. 
Flowers from April until in June. 
Jefferson (Barnes); Putnam (MacDougal); Vigo and Monroe 

(Blatchley); };'ayeite (Hessler); Gibson and Posey (Schneck); Tip
pecanoe (Cunningham); Kosciusko (Coulter); Daviess (Clem
ents); Clark (Baird and Taylor); Dearborn (Collins); Jay, Dela
ware, Randolph, and Wayne (Phinney); Franklin (Meyncke); 
Knox (Spillman). 

O. STRICTA L. YeHow W oo(i:sorrel. Sheep-sorrel. 
(0. cornimdata stricta Sav.) 

Abundantly dist.ributed throughout the State, in some locali
ties becoming a troublesome weed. It is found in vario~ situa
tions, but is most plentiful and of stronger habit in moist, rich 
soils.. l'be species varies largely both as to size and pubescenee. 

Flowers from April through September. 
Jefferson (Barnes); Putnam (MacDougal); Jay, Delaware. Ran

dolph, and Wayne (Phinney); :Franklin (Meyncke); Gibson and 
Posey (Schneck); Clark (Baird and Taylor); Noble (Van Gorder); 
Dearborn (Collins); Davioos (Clements); Tippecanoe (lves); K08
ciusko (Coulter); Monroe and Vigo (Blatchley); Fayette (Hess
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ler); Decatux (Ballard); Knox (Spillman); Hamilton and Marion 
(Wilson); Steuben (Bradner). 

LINAOE£. Flax Family. 

LINUM L. 

L. USITATISSIMUM L. Flax. Linseed. 
In many counties of the State along roads and railways and 

also as an escape from cultivation. It maintains itself well and 
spreads rapidly in most parts of the State. 

Flowers in June and July. 
Tippecanoe (Cunningham); Jefi'erson (J. M. Coulter); Gibson 

and Posey (Schneck); Jay, Delaware, Randolph, and Wayne 
(Phimiey); Noble (Van Gorder); Franklin (Meyncke); Clark 
(Baird and Taylor). 

L. VIRGINIANUM L. Wild Yellow Flax. 
Chiefly found in the southern counties of the State in slmded 

places. It is found in rather dry, sandy or clayey soil, and is 
nowhere abundant. 

Flowers from June through August. 
Monroe and Vigo (Blatchley); Gibson and Posey (Schneck); 

Tippecanoe (Hussey); Franklin (l'[eyncke); Clark (Baird and 
Taylor). 

L. STRIA'lUM Walt. Ridged Yellow Flax. 
In the southern part of the State in wet soils. I have not seen 

the plant, but the sRecies is admitted upon the authority of Dr. 
John 1\'1. Coulter. 

Flowering specimens collected June 19. 

Jefi'ers(}n (J. M. Coulter). 


L. 	SULGATUM Riddell. Grooved Yellow Flax. 
Found only in the northern part of the State in dry, sandy soil. 
Flowering specimens were collected on July 28. 
Jasper (Barnes); Lake (Hill). 

RUTAOE£. Rue Family. 

XANTHOXYLUM L. 

X. AMERICANUM Mill. Prickly Ash. Toothache Root. 
A small tree, sometimes reduced to a shrub, which is generally 

distributed over the State. It rarely reaches a height of over 
twenty feet and a diameter of from six to eight inches. It is . 
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rapidly disappearing from the southwestern part of the State. 
The light a:nd coarse-grained wood is valueless, but the bark is 
somewhat largely used medicinally. Rocky hillsides, more often 
along streams and rich river bottoms. 

Flowers in April and May. . 
Monroe and Vigo (Blatchley); Putnam (MacDougal); Gibson 

and Posey (Schneck); Jay, Delaw~e, Randolph, and Wayne 
(Phinney); Noble (Van Gorder); Clark (Baird and Taylor); 
Franklin (Meyncke); Jefferson (J. M. Ooulter); Dearborn (C(}14 
lins); Oass (Hessler); Hamilton (Doane); Kosciusko (Ooulter); 
Decatur and Shelby (Ballard); Hamilton and }.farion (Wils(}n); 
Steuben (Bradner). 

PTELEA L. 

P. TRIFOLIATA L. Hop tree. Shrubby Trefoil. 
Commonly distributed thr(}ughout the State, usually in shady 

localities. Frequent on shady, rocky hillsides. A small tree, 
ranging from twelve to fifteen feet in height and'with a diameter 
of from six to nine inches. In many parts o,f the State the species . 
occurs as a shrub. The foliage leaves,have an unpleasant odor 
when bruised; the bitter fruit is sometimes used as a substitute 
for hops. 

Flowers in May and June. 
Jefferson (Barnes); Tippecanoe (Ounningham); Monroe and 

Vigo (Blatchley); Putnam (MacDougal); Gibson and Posey 
(Schneck); Jay, Delaware, Rando:tph, and Wayne (Phinney); 
Clark (Baird and .Taylor); Franklin (Meyncke); Hamilton 
(Doane)i Oass and Fayette (Hessler). 

SIMARUBACElE. Ailanthus Family. 

AILA.NTRUS Desf. 

A. GLANDULOSA Desf. Tree of Heaven. 
Escaped from cultivation very largely in some of the southern 

counties. I have seen whole hillsides completely covered with 
this species. It spreads especially in a coarse, rocky soil. The 
foliage has a fetid, disagreeable odor wh~n bruised, and the 
staminate flowers are especially ill-scented. 

Flowers in JUDe and July. 
Jefferson (J. M. Coulter); Monroe and Vigo (Blatchley); Ma..

rion (Wilson); Fayette (Hessler). . 
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POLYGALACE£. Milkwort Family. 

POLYGALA L. 

P. 	CBUCIATA L. Marsh Milkwort. 
Found in the northern counties only, growing in moist, sandy 

soils. 

Flowers from July until in September. 

Cass (Hessler); I.ake (Hill); Steuben (Bradner). 


P. VERTICILLATA L. Whorled Milkwort. 
Found in dry prairies or upland woods in several counties, but 

in none Qf its stations abundant. 
Flowers from July until October. 
Gibson and Posey (Schneck); Jefferson (J. M. Coulter); Noble 

(Van Gorder); Vigo (Blatchley); Steuben (Bradner); Tippecanoe 
and Crawford. 

P. AMBroUA Nutt. Loose-spiked Milkwort. 
(P. verticillata ambigua Wood.) 

Found only in the southwestern counties in dry, sand soils, 
usually in exposed places. 


Flowers in July and August. 

Gibson and Posey (Schneck). 


P. VIRIDE8CENS L: 
(P. 8anguinea L.) 

This is, in our area, the most frequent and widely distributed 
species of the genus. It is found in various situations, growing 
either in moist, alluvial soils or in sandy soil. It secms more 
plentiful as a rule in sandy or gravelly soils. 

l'~lowers from early in June until September. 
Tippecanoe (Cunningham); Cass (Hessler); Jefferson (J. M. 

Coulter); White (Hussey); Monroe and Vigo (Blatchley); Clark 
(Baird and Taylor);, Noble (Van Gorder); Gibson and Posey 
(Schneck); Vermillion (Wright); Steuben (Bradner). 

P. NUTTALLll T. and G. 
Found in 'southern part of the State in dry, sandy soil in open 

places. In one locality quite abundant along a roadside for a dis
tance of a mile or more. 

Flowering from July until SeptemlJe.r. 

Jefferson (J. M. Coulter). 
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P. SENEGA L. Seneca Snake root. 
F'ound in very many counties of the State in rocky soils, 

usually in shaded localities. It is as widely distributed and 
almost as abundant as P. viridescens. 

Flowers in May, continuing until September. 
Jefferson (Young); Monroe (Hessler); Putnam (MacDougal); 

Vigo (Blatchley); Gibson and Posey (Schneck); Tippecanoe (Cun
ningham); Clark (Barnes); Kosciusko (Coulter); Daviess (Clem
ents); Jay, Delaware, Randolph, and Wayne (Phinney); Franklin 
(Meyncke); N oble (Van Gorder); St. Joseph (Rothert); Cass 
(Hessler); Steuben (Bradner). 

P. SENEGA LATIFOLIA T. and G. 
Associated with the former, but less widely distributed. Not 

easily· separated from the type species. 
Wayne (Plummer); Clark (Baird and Taylor); Franklin 

(Meyncke); Jefferson (Barnes); Vermillion (Wright); Vigo 
(Blatchley). 

P. POLYGAMA Walt. Racemed Milkwort. 
Occurring in dry, sandy soil in a few counties of the State. 

It is an easily recognized form, and the citation is confirmed by 
numerous herbarium specimens. 

Flowers from June until in August. 

Vigo (Blatchley); Elkhart (Barnes); Lake and St. Joseph. 


EUPHORBIACElE. Spurge Family. 

PHYLLANTHUS L. 

P. 	CAROLINENSIS Walt. 
Found sparingly in the southern part of the State growing' on 

sandy or gravelly banks along roadsides. 
Flowers from May until the heavy frosts. 
Jefferson (Barnes); Gibson and Posey (Schneck);Vigo (Blatch

ley). 

CROTON L. 

C. GLANDULOSTJ8 L. 
Specimens sent me by Mr. H. J. Clements, of Washington, 

Indiana, are to be referred to this species. The fonn grows in 
sandy soH in open places. 

Flowering specimens were collected in April. 

Daviess (Clements). 
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C. 	CAPITA'l'U8 Mich:x. Hogwort. 
In the southern counties Qf the State in dry SQils, but nQwhere 

abundant. 

FIQwers from May until October. 

Clark (Baird and 'l'ayIQr); FIQyd and HarrisQn. 


C. MONANTHOGYSU8 Mich:x. 
This species is alsQ cQnfined tQ the sQuthern part Qf the State 

and is Qf exooptional Qccurrenoo, thQugh repQrted frQm several 
counties. 

Flowers from June until in September. 
Putnam (MacDQugal); Olark (Baird and 'l'aylQr); JQhnsQn 

(Barnes); Fayette (Hessler); 

ACALYPHA L. 

A. 	VIRGINICA L.Three·seeded Mercury. 
CQmmon in various counties in thickets an!,! WQQds, preferring 

sandy SQils. More commQn in the southern counties. 
:Flowers frQm June through September. 
'l'ippecanQe (Ounningham); Jefferson (Barnes); Jay, Delaware, 

RandQlph, and Wayne (Phinney); NQble (Van GQrder); Gibs(}n 
and PQsey (Schneck); Franklin (Meyncke); Clark (Baird and 
Taylor); Daviess (Clements); Putnam (MacD(}ugal); Fayette 
(Hessler); VigQ (Blatchley); Hamilton m;td Marion (Wilson); 
Steuben (Bradner). 

A. 	GRAOILEN8 Gray. 
CA. Virginica graoilens Muell.) 

In low Qr sandy waste places, usually in shaded IQcalities. NQt 
SQ abundant as the precedibg, frQm which it is nQt always dis
tinguished. . 

Flowers from June through September. 
Jay, Delaware, RandQlph, and Wayne (Phinney); NQble (Van 

Gorder); Gibson and PQsey (Schneck); HamiltQn (WilsQn); VigQ 
(Blatchley). 
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EUPHORBIA. 

E. POLYGONIFOLIA L. Sea-side or Knot-weed Spurge. 
In sand soils about the southern shores of Lake Michigan. 

Not found far inland. One of our most characteristic littoral 
plants. 

Flowers from July until September. 

Lake (Hill); PorleT (Oowles). 


E. 	MAOULATA L. Spotted Spurge. 
Common throughout the State in dry soils. Frequent on sandy 

banks and along roadsides. 
Flowers from June until the heaviest frosts. 
Putnam (MaeDougal); Vigo (Blatchley); Jay, Delaware, Ran· 

dolph, and Wayne (Phinney); Noble (Van Gorder); Franklin 
(Meyncke); Gibson and Posey (Schneck); Clark (Baird and Tay
lor); Jefferson (J. M. Coulter); Fayette (Hessler); Hamilton and 
Marion (Wilson); Steuben (Bradner). ' 

E. HUM[STRATA Engelm. Hairy Spreading Spurge. 
Oommon in old fields and on banks in dry soils. Probably 

throughout the State. 
Flowers from July until October. 
'l'ippecanoe (Cunningham); Jefferson (J. M. Coulter); Vigo 

(Blatchley). 

E. NUTANS Lag. Large or Upright Spotted Spurge. 
(E. Preslii Gusa.) 

Very widely distributed and abundant, perhaps our most com
mon form. UsuaUy in dry soils in fairly shaded situations. 

Flowers from May until in October. 
Tippecanoe (Cunningham); Daviess (Clements); Jefferson 

(Barnes); Putnam (MacDongal); Vigo (Blatchley); Jay, Dela
ware, Randolph,. and Wayne (Phinney); Noble (Van Gorder); 
Franklin (Meyncke); Gibson and Posey (Schneck); Clark (Baird 
and Taylor); Vermillion (Wright); J1'ayette (Hessler); Hamilton 
and Marion (Wilson); Steuben (Bradner). 

E. OOROLLATA L. Flowering Spurge. 
In all parts of the State and very abundant. An attractive 

form used largely in decorations. It grows in dry situations at the 
~dges of fields, along roads or upon railway embankments. It 
acts as a skin irritant in many cases. 

Flowers from April until in October. 
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Tippecanoe (Cunningham); Daviess (Clements); Jefferson (J. 
M. Coulter); Putnam (MacDougal); Jay, Delaware, Randolph, 
and Wayne (Phinney); Noble (Van Gorder); Franklin (Meyncke); 
Gibson and Posey (Schneck); Clark (Baird and Taylor); Vermil
lion (Wright); Cedar Lake (Deam); Fayette (Hessler); Vigo 
(Blatchley); Hamilton (Wilson); Steuben (Bradner). 

E. MARGINATA Pursh. White-margined Spurge. Showy Euphorbia. 
Introduced into the southern part of the State and largely 

escaped from cultivation. In some regions the form has covered 
large areas, especially rapid in its spread on the r0Cky slopes 
of limestone hills. It has also invaded cultivated fields, especially 
those with a coarse, rocky soil, and has become an annoying weed. 

Flowers from May until tIre late frosts. 
Jefferson (BarneEl); }1'ranklin (}{eyncke); Gibson and Posey 

(Schneck); Hamilton (Wilson). 

E. DENTATA Michx. Toothed Spurge. 
Abundant in many parts of the State. It is found most plen

tifully at the base of limestone· cliffs and in rich, sandy soils. 
In either situation it is found in shaded locations. 

Flowers from July until October. 
Cass and Fayette (Hessler); Putnam (UacDougal); Vigo 

'(Blatchley); Franklin (Meyncke); Clark (Baird and Taylor); Ma
rion and Montgomery . 

. E. IpEcACUANHlE L. Wild Ipecac. 
In the southern part of the State in dry, sandy soil. Especially 

frequent in the region of the Knobs. Locally used as an emetic. 
}1'lowers from ],{ay until October. 
Marion, Floyd, Scott; and Harrison. 

E. HETEROPHYLLA L. Various-leaved Spurge. 
This species has entered our flora from'the west and is spar

ingly fonnd in a few western counties, growing on sandbanks or 
barren hillsides. 

Flowers from April until the heaviest frosts. 

Vigo (Blatchley); Tippecanoe (Golden). 


E OBTUSATA Pursh. 
This species has entered the flora from the south. It is re

ported only from Gibson, though probably occurring in adjoining 
counties. Found in dry soil. 

Flowers from Marcjl until August. 
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E. 	COMMUTATA Engelm. Tinted Spurge. 
Quite abundant on shaded hillsides and along streams in rich, 

sand loams. 
:Flowers from March until August. 
Tippecanoe (Cunningham); Jefferson and Clark (Barnes); 

Monroe and Vigo (Blatchley); Jay, Delaware, Randolph, and 
Wayne (Phinney); N ohle (Van Gorder); Franklin (Meyncke); 
Fayette (Hessler); St. Joseph (Rothert). 

E. 	ESULA L. Leafy Spurge. 
From the southwestern part of the State largely, so far as re

ports show. 	 In waste places in sandy soil. 

Flowers from May until October. 

Gibson and Posey (Schneck); Steuben (Bradner). 


E. 	CypARlSSIA8 L. Cypress Spurge. 
Escaped from gardens in a few counties and growing well on 

dry banks. 
Tippecanoe (Cunningham); Noble (Van Gorder); Laporte 

(Barnes); St. Joseph (Rothert); Vigo (Blatchley); Hamilton and 
Marion (Wilson). 

CALLITRICHACE..E. Water Starwort Family. 

CALLlTRICHE L. 

C. 	AUSTINI Engelm. Terrestrial Water Starwort. 
Reported from but one county. In damp shaded places. 
Flowers from July to September. 
Gibson. 

C. HETEROPHYLLA Purah. Larger Water Starwort. 
In ponds and slow streams. 
Flowers from July to September. 
Gibson. 

LIMNANTHACE£. False Mermaid Family. 

FLillRKEA Willd. 

F. PROS.ERPINACOIDES Willd. False Mermaid. 
Found chiefly in southern counties in rich, wet soils, usually 

along streams. It is, however, nowhere abundant. 
It flowers with us late in April or early in May, depending 

upon its location. 
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Monroe and Vigo (Blatchley); Putnam (MacDougal); Jay, Del
aware, Randolph, and Wayne (Phinney); Marion; Hamilton (Wil
son); Porter (Hill); Tippecanoe. 

ANACARDIACE1E. Sumac Family. 

RHUS L. 

R. COPALLINA L. Dwarf or Black Sumac. 
In dry soil, chiefly on hills and ridges. Most frequent in the 

southern part of the State. The form is not poisonous, but 
should be handled with care by persons With sensitive skins. 
"The leaves and bark contain much tannin, and are collected in 
large quantities in the southern states and ground for tanning 
leather." (Britton and Brown.) . 

Flowers in June and July. 
Kosciusko (Coulter); White (Hussey); Franklin (Meyncke); 

Jefferson (J. M. Coulter); Clark (Baird and Taylor);' Monroe 
(Blatchley); Steuben (Bradner). 

R. :aIRrA (L.) 8udw. Staghorn Sumac. 
(R. typhina L.) 

In various parts of the State on hillsides or in sandy or gravelly 
soil. While frequent, it is not espelCially abundant in any of its 
station£. The bark is rich in tannin. 

Flowers in June and July. 
Franklin (Meyncke); Jay, Delaware, Ra;p.dolph, and Wayne 

(Phinney); Noble (Van Gorder); Gibson and Posey (Schnook); 
Kosciusko (Chipman); Lake; Steuben (Bradner). 

R. GLABRA L. Scarlet Sumac. 
Common in all parts of the State in sandy or gravelly soil, oc

cupying waste places often to the exclusion of all other shrubs. 
The sometimes used in tanning. Not poisonous, but in 
some cases known to have caused serious eruptions of the skin. 

Flowers from June through August. 
Tippecanoe (Cunningham); Jefferson (J. M. Coulter); Put

nam (MacDougal); Dearborn (Colli.ns); Jay, Delaware, Randolph, 
and Wayne (Phinney); Noble (Van Gorder); Franklin (Meyncke); 
Gibson and Posey (Schneck); Clark (Baird and Taylor); Monroe 
and Vigo (Blatchley); Decatur and Shelby (Ballard); Hamilton 
and Marion (Wilson); Steuben (Bradner). 

http:Colli.ns
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R. AROMATICA Ait. Sweet-scented Sumac. 
( R. Canadensis Marsl,l.) 

Widely distributed and quite abundant in most parts of the 
State. It is found in thin, sandy soil or on limestone ledges and 
also in rocky woods. 

Flowers in March and April. 
Tippecanoe (Cunningham); Monroe and Crawford (Blatchley); 

Cass (Hessler); Jefferson (Barnes); Dearborn (Collins); Franklin 
(Meyncke); Clark (Baird and Taylor); IJllke. 

R. VERNIX L. Poison Elder. . Poison Sumac. 
(R. venenata DC.) 

This very poisonous form is very la,rgely, if not entirely, con
fined to the swamp regions of the northern part of the State. It 
is as a rule quite abundant in the stations in which it occurs. Its 
favorite location seems to be in tamarack swamps. 

Flowers in June and July. 
Kosciusko (Coulter); Cass and Marshall (Hessler); Noble (Van 

'Gorder); Hamilton (Wilson); Steuben (Bradner); Lake. 

R. RADICANS L. Poison, Climbing or Three-leaved Ivy. Poison Oak. 
(R. Toxicodendron L.) 

In all parts of the State in various situations, and of various 
habits. It is found as a hush from three to six feet high or as a 
vine climbing to the height of one hundred fifty feet or more. 
It usually is found in coarse, rocky or gravelly soils. Very poison
ous to the touch. Its berries are not poisonous, and are largely 

eaten hy birds. 
Flowers from }fay until in July. 
Kosciusko (Coulter); Elkhart (Barnes); Dearborn (Collins); 

Jay, Delawar~, Randolph, and Wayne (Phinney); Noble (Van 
Gorder); Franklin (Meyncke); Clark (Baird and Taylor); Jeffer
son (J. M. Coulter); Gibson and Posey (Schneck); Monroe and 
Vigo (Blatchley); Putnam (MacDougal); Decatur and Shelby 
(Ballard); Hamilton and ~Iarion (Wilson); Steuben (Bradner). 

ILICACElE. Holly Family. 

ILEX L. 

I. OP.ACA Ait. American Holly. 
In moist woods in sparing quantities i1~ the southwestern conn

ties. I have seen no India11a specimens of the form, but it is 
admitted upon !.he authority of l\fr. Robert Ridgway, whose 
monograph of the "Forest Flora of the I.~ower Wabash Valley" is 
one of the most valuable contributions to our knowledge of that 
portion of the State. · 
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I. DECIDUA Walt. Swamp or Meadow Holly. 
Very abundant in the southwestern pilrt of tlle State, often 

forming extensive thickets around some of the ponds and sloughs 
in the cypress swamp. 


Flowers unfold with the leaves in May. 

Gibson and Monroe; Knox (Ridgway). 


I. 	VERTICILLATA (L.) A. Gray. Winter Berry. Fever Bush. 
In marshes or low wet grounds throughout the Stilte. Usually 

abundant in the stations in which it occurs. 
}'lowers in June and July. 
Jefferson (Barnes); ~Icmroe and Vigo (Blatchley); Cass (Hess

ler); Hamilton (Wilson); Steuben (Bradner); Gibson. 

ILICIOlDES Dumont. 

I. MUCRONATA (L.) Britton. 
(Nemopanthes fasciculari8. ) 

In lo,v,. wet grounds and marshes, especially in the northern 
counties of the State. Most abundant in tamarack swamps. 

Flowers in May and June. 
Fulton (Hessler); Lake (Hill); Steuben (Bradner); Noble (Van 

Gorder); Putnam (MacDougal). 

CELASTRACElE. Staff-tree Family. 

EUONYMUS L. 

E. AMERICANUS L. Strawberry Bush. Burning Bush. 
In low woods and along river banks, in rich or allnvial soil. Of 

somewhat limited distribution, and nowhere especially abundant. 
Flowers in April and ~fay. 
Tippecanoe (Hussey); Jefferson (Barnes); Monroe (Dudley); 

Gibson and Posey (Schneck); Noble (Van Gorder). 

E. OBOVATUS Nutt. Running Strawberry Bush. 
(E. Americanus Ob(;vCttu8 T. and G.) 

Frequent in low, damp woods and thickets, and along rocky 
ledges. Widely distributed through the State. 

:Flowers from April through June. 
Noble (Van Gorder); Franklin (Meyncke); Clark (Baird and 

'l'aylor); Putnam (MacDougal); Monroe and Vigo (Blatchley); 
Jay, Delaware, Randolph, and Wayne (Phinney); St. Jooeph 
(Rothert); Hamilton and Marion (Wilson); Steuben (Bradner); 
Cas8 and :Fayette (Hessler). 
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E. ATROPURPUREUS Jacq. Burning Bush. Wahoo. 
A handsome shrub or small tree, growing in rich alluvial soils, 

of wide distribution through the State. Largely cultivated as an 
ornamental shrub. 

Flowers in May and June. 
Tippecanoe (Ounningham); Kosciusko (Ooulter); Daviess (Ole

ments); Gibson and Posey (Schneck); Dearborn (Oollins); Jeffer
son (Barnes); Putnam (MacDougal); Monroe and Vigo (Blatch
ley); Noble (Van Gorder); Franklin (Meyncke); Jay, Delaware, 
Randolph, and Wayne (Phinney); Hamilton and Marion (Wil
son); Steuben (Bradner); Oass and Fayette (Hessler). 

OELASTRUS L. 

C. 	SCANDENS L. Shrubby or Climbing Bittersweet. Staff· tree. 
A trailing or climbing woody vine found in all parts of the 

State, growing in rich soils, at the borders of woods and thickets . 
. Especially handsome in autumn when the orange-yellow capsule 

bursts, exposing the showy red ari!. 
Flowering from :May until August. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Clark 

(Barnes); Jefferson (J. M. Coulter); Posey and Gibson (Schneck); 
Vigo and Monroe (Blatchley); Putnam (MacDougal) ; Jay, Dela
ware, Randolph, and Wayne (Phinney); Noble (Van Gorder); 
Franklin (Meyncke); Dearborn (Oollins); Daviess (Clements); 
Round Lake (Derun); Hamilton and Marion (Wilson); Steuben 
(Bradner); Cass and Fayette (Hessler). 

STAPHYLEACKE. 


STAPHYLEA L. 


S. TRIFOLIA L. American Bladder·nut. 
A handsome, upright shrub usually growing in damp thickets 

or along streams. It is also found in many places in southern In
diana as a shrub ()f damp limestone cliffs, in which situation its 
habit is much modified. 

It flowers in April and May, its drooping cluster of white flow
ers at the tips of the branches suggesting it as a suitable form for 
ornamentation. 

Jefferson (Barnes); 'l'ippecanoe (Cunningham); Monroe and 
Vigo (Blatchley); Putnam (JVIacDougal); Gibson and Posey 
(Schneck); Kosciusko (Ooulter); Hendricks (Trucksess); Decatur 
(Ballard); Knox (Spillman); St. Joseph (Rothert); Hamilton and 
Marion (Wilson); Steuben (Bradner); Fayette (Hessler). 

) 



828 REPORT OF STATE GEOLOGISl'. 

ACERACE.LE. Maple Ifamily. 

ACER L. 

A. SACCHARINUM L. Silver Maple. Soft or White Maple. 
(.A. da8yearpum Ehrh.) 

Well distributed throughout the State along strea.rru;. A large 
tree ranging from eighty to one hundred twenty feet high and 
reaching a trunk diameter of from three to five reet. The wood 
is hard, but somewhat brittle, being or less value than that of the 
Sugar Maple. It is quite largely used in the manuracture or rur
niture. The species is largely used for shadetrees in streets and 
parks. 

Flowers from February until April in its various situations. 
Jefferson (Bames); Monroe and Vigo (Blatchley); Putnam 

(MacDougal); Gibson and Posey (Schneck); Kosciusko (Coulter); 
Knox (Spillman); Decat.ur and Shelby (Ballard); Hamilton and 
Marion (Wilson). 

A.. RUBRUM L. Red Maple. Water or Swamp Maple. 
A well-known rorm, common in low, wet so.iJs throughout the 

State. '1'he species reaches a size equalling that of the preceding 
form. The wood i8 hard but not strong. It is larg.ely used in 
furniture making, ror woodenware, gun-stocks, etc. The most 
brilliant of the ma.ples in autumnal coloration. 

Flowers in Mareh and April. 
A re,,, reported stations are the following: Jefferson (Barnes); 

Monroo and Vigo (Blatchley); Putnam (MacDougal); Gibson and 
Posey (Schneck); Tippecanoe (Cunningham); Decatur (Ballard); 
Hamilton and Marion (Wilson); Steuben (Bradner). 

A. SACCHARUM Marsh. Sugar Maple. Sugar Tree. 
(A. saecharinum Wang.) 

Abundant over almost the entire State, reaching its highest 
development in rkh upland soils .. The tree is of great economic 
importance, an impedect understanding (}f which has led to large 
waste. The tree occurs in rail' abundance in all but two counties 
of the State. Apart from its value for sugar and syrup, the wood 
if or such varied llse that the deinand for it is leading to the de
sfruction of many sugar orchards. It is largely used in the manu
facture of furniture, shoo-lasts and pegs, saddle-trees, in turnery, 

http:Decat.ur
http:ACERACE.LE
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for interior finish and flooring; it is also largely employed in ship
building. "Curled Maple" and "Bird's-eye Maple" of cabinet
makers are varieties. 

Flowers in February, March and April. 
Its distribution is so general that specific reference to stations 

is omitted. 

A. NIGRUM Mich. Black Sugar Maple. 
(A. aaccharinum nigrum T. and G.) 

Sparingly distributed throughout the State along streams, and 
in low, rich lands in central and Southern Indiana. Usually in 
lower ground than the preceding, and more closely confined to 
bottom lands. '1'he wood is similar to that of the Sugar ~faple, 
the sap also yielding much sugar. 

Flowers in April and Alay. 
Kosciusko (Coulter); 1Yfonroe and Vigo (Blatchley); Putnam 

(MacDougal); Hamilton and 3ifarion (Wilson); Gibson and Posey 
(Ridgway). 

A. 	NEGUNDO L. Box Elder. Ash leaved Maple. 
(Negurylo fWYroides Moench.) 

Fairly distributed through the southern counties of the State 
on wet banks, becoming more rare northward, except in the 
prairie regions where it has been largely planted fOT a windbreak. 
The light wood is of no great value, although somewhat used in 
interIor finish and fOT paper pulp. Locally largely used for sap 
troughs. Cultivated as an ornanll:mtal tree in all parts of the 
State. 

Flowers as-early as April and as late as July. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Putnam 

(MacDougal); Gibson and Posey (Schneck); Kosciusko (Coulter); 
Daviess (Clements); Cass (Hessler); Shelby (Ballard); Hamilton 
and Marion (Wilson); Steuben (BradneT). 

HIPPOCASTANACElE. Buckeye Family. 

1ESCULUS L. 

lE. HIPPOCASTANU!>I L. Horse Chestnut. 
A handsome tree cultivated for ornament which in a few cases 

seems to have escaped from cultivation. I know of three in
stances in which these escapes have successfully held their own 
for over ten years. Vi'bile n()t common save .under cultivation, 
the species ha.s undoubtedly obtained a foothold in the State. 
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..:E. GLABRA Willd. Ohio Buckeye. Fetid Buckeye. 
Commonly distributed throughout the State, in low, rich soil, 

except in the region of the lower Wabash, where it is reported as 
rare. It is a sign of rich soil, and has its mass distribution along 
streams in the bottom lands. Not used locally except for fuel, 
although a valuable timber in certain manufactures, notably that 
of artificial limbs, for which it is preferred to any other wood. It 
is also used somewhat largely in the manufacture of paper pUlp. 

:Flowers in April and May. The poisonous effect of its fruit 
upon cattle is, perhaps, c.onsiderably exaggerated. The tree has 
a prospective value which makes desirable a conservation of the 
remaining forms. 

Monroe and Vigo (matchley); Putnam (MacDougal); Gibson 
and Posey (Schneck); Jefferson (Barnes); Tippecanoe (Cunning
ham); Kosciusko (Conlter); Hendricks (Trucksess); Decatur and 
Shelby (Ballard); Jay, Delaware, Randolph, and Wayne (Phin
ney); Clinton and Boone (Coulter); Hamilton and Marion (Wil
son); Steuben (Bradner) . 

..tE. OOTANDRA Marsh. Yellow or Sweet Buckeye. 
(..IE. flava Ait.) 

Of very limited distribution. Reported only from Jefferson 
and a few adjoining counties, and in these localities as occurring 
in sparing numbers. Found in rich woods and along streams. 

Flowers in April and May. 
Wood of the same general character as the preceding, and 

adapted to the same uses. 

SAPINDACE£. Soap berry Family. 

CARDIOSPERMUM: L. 

C. 	HALIOACABUM L. Balloon Vine. 
In waste places. Common in cultivation and occasionally es

caping from gardens. 

Flowers during summer. 
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BALSAMINACEJE. 

IMPATIENS L. 

I. AURE,\ l\-Iuhl. Pale Touch-me-not. 
(I pallida Nutt.) 

Characteristic of rich, moist soils in shaded localities. 
'l'he flowering season is short so far as the individual plant is 

concerned, but the form may be found in bloom in various locali
ties through June, July, and August. 

Tippecanoe (Cunningham); Kosciusko (Coulter); Gibson and 
Posey (Schneck); Clark (Baird and 'l'aylor); Noble (Van Gorder); 
Dearborn (Collins); Jay, Delaware, Randolph, and Wayne (.rhin
ney); Frauklin (l\feyncke); Monroe (Blatchley); Putnam (Mac
Dougal); Jefferson (Barnes); Shriner Lake (Deam); Decatur and 
Shelby (Ballard); Vigo (Blatchley); Hamilton and Marion (Wil
son); Steuben (Bradner); Fayette (Hessler)_ 

I. 	BIFLORA Walt. Spotted Touch-me-not. 
(L Jtdva Nutt.) 

Found in similar localities, but less frequent than the former. 
Both forms of the genus are probably found in every part of the 
State in greater or less abundance. 

In addition to the localities cited for 1. aurea, there are to be 
added: Knox (Spillman); Vermillion (Wright); Steuben 
(Bradner). 

In addition to the distinction afforded by the flowers, the form 
may usually be separated from aU1'ea by its smaller size and light"er 
green leaves. 

RHAMNACEJE. Buckthorn l<~amily. 

RHAMNUS L. 

R. 	L~NCEOLATA Purah. Lan(',e-leaved Buckthorn. 
Sparingly distributed in the State, growing in moist soils and 

especially abundant on limestone outcrops. 
Flowers in May and June. 
TipPecanoe (Cunningham); Clark (Barnes); Cass (Hessler). 

R CAROLlNIANA Walt. Carolina Buckthorn. 
Discovered in the southern counties by 1Ifr. W. S. Blatchley, 

growing on rocky hillsides. Abundant in the stations in which it 
occurs. The species entered the Indiana flora from the south. 

:Flowering season, May and June. 
Crawford and Harrison (Blatchley). 
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CEANOTHUS L. 

C. Al'dERJCANUS L. New Jersey Tea. 
Found abundantly in sandy soils, usually in open or light 

shaded places. Where it obtains a foothold it frequently spreads 
over wid€ areas to the practical exclusion of other shrubs. Com
mon name derived from the fact that an infusion of the leaves 
was used as tea by the American troops during the Revolution. 

Flowers from May until in August. 
TippecanOe (Clmningham); Kosciusko (CoulteT); Cass (Hess

ler); Laporte (Barnes); White (Hussey); Vermillion (Wright); 
Daviess (Clements); Gibson and Posey (Schneck);' Vigo (Blatch
ley); Steuben (Bradner). 

C. ovATU8 Desf. Smaller Red-root. 
Found only in dry sand or gravel beaches, or open stretches, in 

the northern part of the State. It is probably of more general 
distribution than the citations indicate, being in many instances 
confused with the pl'Cceding species which it resembles. 

Flowers from May until July. 

Lake (Hill). 


VITACE...E. Grape Family. 


VITIS L. 


V. LABRUBCA L. Fox Grape. Plum Grape. 
In thicket.s, usually in rather moist. soils in several parts of the 

State~ Its range is probably wider than the citations indic&te, 
the difficulty of satisfacto,rily discriminating the various species 
of the genus leading to their scant collection. '''The cultivated 
Isabella, Concord and Catawba grapes have been derived from 
this species" (Brit.ton and Brown). 

Flowers in May; fruit ripens in Augnst and September. 
Putnam (MacDougal); Gibson and Posey (Schneck); Cass 

(Hessler); Hamilton and Marion (Wilson); Jefferson. 

V. AE8TIVALIS Michx. Summer Grape. Small Grape. 
Common throughout the State in thickets, frequenting rather 

dry soils. It is one of our most characteristic lianas. The fruit 
is acid but edible, and is somewhat largely used. 

Flowers in April and May; fruit ripens in September and 
Odober. 

Monroe and Vigo (Blatchley); Gibson and Posey (Schneck); 
Kosciusko (Coulter); Putnam (MacDougal); Steube~ (Bradner). 
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V. 	VULPINA L. Sweet-scented Grape. Riverside Grape. 
( J7:riparia Michx.) 

In many counties of the State, rather strictly confined to banks 
of streams in rocky soils. ]\,fore abundant in the flouthern 
counties. 

Flowers in April and May; fruit ripens from July, continuing 
until in October. 

Gibson and Posey (Schneck); Putnam (MacDougal); Vigo 
(Blatchley); Tip pooanoe ( Coulter); Hamilton and Marion (Wil
son). 

V. 	CORDIFOLIA Michx. Frost Grape. Chicken Grape. 
Common throughout the State in moist thickets and along the 

banks of streams. It thrives best in rich bottom lands. 
Flowers in April and May; fruit ripens after the' heavier frosts. 
Jefferson (J. M. Coulter); Putnam (MacDougal); Monroe and 

. Vigo (Blatchley); Gibson and Posey (Schneck); 'TIppecanoe (Cun
ningham); Daviess (Clements); Hamilton and Marion (Wilson); 
Steuben (Bmdner). 

V. RUPESTRIS Scheele. Sand Grape. Sugar Grape. 
This southern form was first detected in sand soils in .Lake 

County by Mr. Blatchley. Dr. Cowles had also collected the 
form, doubtfully referring it to V. cordifolia. Specimens were 
sent to Professor L. H. Bailey, of Cornell University, who re
ferred the form as above. It occurs abundantly in various sta
tions in the region indicated. 

Flowering from April to June; fruit ripe in August. 
Lake (Blatchley). 

AMPELopsrs Mich. 

A. CORDATA Michx. 
(Ci88U8 Ampelop$is Pers.) 

In the central and southern counties of the State in swamps 
and moist woods and thickets. Not common, but abundant in 
stations in which i.t occurs. 

]'lowers in May and June. 

Putnam (MaeDougal); Gibson and Posey (Schneck); Jefferwn. 
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PARTHKNOOISSU9 Plancb. 

P. QUlNQUEFOLIA (L.) Planch. Virginia Creeper. Wild Ivy. 

(Ampelops1,s quinquejolia Micbx.) 


Common in rich woods and fields in all parts of the State. Usu
ally climbing, rarely trailing in our area. Locally it is known 
often as "l!'ive-Ieaved Ivy" and Woodbine. Somewhat cultivated. 

Flowers from April through June. The species is also very 
handsome in the autumn because of the deep red leaf coloration 
and the numerous panicles of blue-black fruit. 

Kosciusko (Coulter); Monroe and Vigo (Blatchley); Putnam 
(MacDougal); Gibson and Posey (Schneck); Jefferson (Barnes); 
Clark (Baird and T~lor); Hamilton and Marion (Wilson); Steu
ben (Bradner). 

TILIACEJE. Linden Family. 

TILIA L. 

T. AMERICANA L. Bass-wood. White-wood. Lin. 
This tree, indicative always of rich soil, is fairly well dis

tributed throughout the State, reaching its greatest development 
in the valley of the lower Wabash. A specimen from this region 
gave the following measurements: Circumference three feet 
from the ground, 171 feet; height of trunk from roots to first 
branch, 50 feet; total height, 109 feet. The wood, while not 
strong, is very compact, close-grained and easily worked, and· is 
used very largely in the manufacture of woodenware and othex 
products not requiring great strength. It is also largely used in 
the manufacture of paper pulp. In some sections of the State 

.it is used almost exclusively for making charcoal. In most in
stances, however, this valuable tree is only used for fuel. 

Flowers in May and June; its fragrant flowers, rich in nectar, 
-attracting countless bees and butterflies and other insects. Def
inite reports of its occurrence in fair abundance and of marketable 
size have been received from thirty-five counties, covering all 
parts of the State. So general is its distribution that it is unnec
~ssary to give specific citations. 

T. HETEROPHYLLA Vent. White Baas-wood. Bee-tree. 
Very sparingly found in a few southern counties, growing in 

similar localities and associated with the preceding. Its wood is 
scarcely distinguishable from that of T. Americana, and is used 
for the same purposes. 
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Jefferson (J. lVI. Coulter); Gibson (Schneck); Clark (Baird and 
Taylor); Jay, Delaware, Randolph, and Wa.yne (Phinn:ey). 

The Gibson County citation is of a single tree near the mouth 
of White Hivm'. In Jefferson and Clark a number of the trees 
may be found at the reported stations. 

F'lowersin June and July. 

MALV ACE1E. Mallow Family. 

MALVA L. 

M. SYLVESTRIS L. High Mallow. 
In the sonthem pari of the State, about dwenings and along 

roadsides. E,scaped from cultivation and well estahlished. 
1~lowers from June until October. 
Monroe (Blatchley); li'ayette (Hessler); Gibson and Posey 

(Schneck); Decatur a;nd Shelby (Ballard); OlM'k; Steuben 
(Bradner). 

M. ROTUNDIFOLIA L. Common Mallow. Cheeses. 
Common everywhere, but annoying only in lawns. Most fre

quent about dwellings and along roadsides. 
Flowering season from May until November. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Daviess (Cle

ments); Jefferson (J. M. Coulter);· Gibson and Posey (Schneck); 
Jay, Delaware, Randolph, and Wayne (Phinney); Noble (Van 
Gorder); Franklin (Meyncke); Clark (Baird and Taylor); Dear
born (Collins); Vermillion (Wright); Putnam (MacDougal); Hen
dricks (Trucksess); Decatur and Shelby (Ballard); Monroe 
(Blatchle'y); Wabash (Jenkins); St. Joseph (Rothert); Fayette 
(Hessler); Vigo (Blatchley); Hamilton and Marion (Wilson); 
Steuben (Bradner). 

M. VERTICILLATA CRISPA L. Whorled Mallow. 
( M. crispa L.) 

Escaped from cultivation· and established in central part of the 
State. Not abundant nor widely distributed. 

Flowering specimens collected in J nne. 
Putnam (Under"lvood). 

M. MOSCHATA L. Musk Mallow. 
In waste, rather sandy soils, in a few central and northern 

counties. Odor of musk quite distinct on warm, moist days. 
Flowers in June and July. 
Noble (Van Gorder); Jay, Delaware, Randolph, and Wayne 

(Phinney); Steuben (Bradner). 



836 REPORT OF STATE GEOLOGIST. 

NAP..EA L. 

N. 	DIOICA L. Glade Mallow. 
In rich, moist soils, rather plentiful in its stations. 
Flowering and fruiting specimens collected in August. 
Tippecanoe (Cunningham); Carroll. 

MALVASTRUM A. Gray. 

M. 	ANGUSTUM Gray. Yellow False Mallow. 
Along railways in the eastern counties of the State. Not com

mon. 	 Probably a migrant. 

Flowering in July and August. 

Jay, Delaware, Randolph, and Wayne (Phinney). 


SIDA L. 

S. SPINOSA L. Prickly Mallow. Thistle ~'1allow. 
Abundant in fields and waste grounds, especially in the south

ern part of the State. Most frequent in sandy soil in open places. 
Flowers from April until October. 
Jefferson (Barnes); Monroo and Vigo (Blatchley); Putnam 

(MacDougal); Fayette (lIessler); Gibson and Posey (Schneck); 
Tippecanoe (Cunningham); Jay, Delaware, Randolph, and 
Wayne (Phinney); Franklin (Meyncke); Clark (Baird and Tay
lor); Vermillion (Wright); Shelby (Ballard); Union (Mac
Dougal); Hamilton and Marion (Wilson). 

ABUTILON Gaertn. 

A. 	ABUTlLON (L.) Rusby. Velvet Leaf. Butter Print. Indian 
Mallow. 

(A. Avicennre Gaertn.) 
Found abtindantlyin all parts of the State in waste grounds, 

often invading cultivated fields. It is regarded as a bad weed, be
cause difficult of eradication. Prefers dry, rather sandy or coarse 
soils. 

Flowers from July until the middle of October. 
Tippeca,noe (Cunningham); Kosciusko (Coulter); Jefferson (J: 

If. Coulter); Putnam (MacDougal); Gibson and Posey (Schneck); 
Jay, Delaware, Randolph, and Wayne (Phinney); Noble (Van 
Gorder); Franklin (Meyncke); Clark (Baird and Taylor); Fayette 
(Hessler); Wabash (Jenkins); Decatur (Ballard); Monroe and 
Vigo (Blatehley); Hamilton and Marion (Wilson); Steuben 
(Bradner). 
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HIBISCUS L. 

H. M08oHEuTo8 L Swamp Mallow. 
Exceptionally found in marsh regions, but abundant in none of 

its stations. 
Flowers in August and September. 
Kosciusko (Chipman); Clark (Baird and Taylor); Knox (Spill

man); Lake (Hill). 

H. LA8IOOARPU8 Cay. Rose Mallow. 
Common in wet prairies and the borders of prairie swamps in 

the sOuthern counties, becoming rarer northward, and not re
ported as occurring north of Hamilton County. 

Flowers from July until September. 
Yigo (Blatchley); Daviess. (Clements); Gibson and Posey 

(Schneck); Hamilton (Wilson). 

H. MILITARI8 Cay. Halberd-leaved Rose Mallow. 
Found on banks of streams and in overflowed, sandy bottom 

lands. Quite plentiful in its stations, but not occurring in the 
northern part of the State. 

Flowers from June through August. 
Vigo, Daviess and Parke (Blatchley); Jefferson (J. M. Coulter); 

Gibson' and Posey (Schneck); Clark (Baird and Taylor); Knox 
(Ridgway). 

H. 	TmONUM L. Bladder Mallow. 
In waste places in various counties of the State, probably es

caped from cultivation. 
Flowers from May through September. 
Gibson and Posey (Schneck); Jay, Delaware, Randolph, and 

Wayne (Phinney); Noble (Van Gorder); Clark (Baird and Tay
lor); Jefferson (J. M. Coulter); Hamilton and J\.farion (Wilson); 
Steuben (Bradner); Monroe (Hessler). . 

HYPERICACElE. St. John's-wort Family. 

ASCYRUM L. 

A. HYPERIOOIDES L. St. Andrew' B Cross. 
(A. Orux-Andrere L.) 

In dry, sandy soil in a few southern 
abundant. 

Flowers from July thraugh September. 

counties. Nowhere 

Clark (Baird and 'l'aylor); Jefferson (J. }L Coulter); Monroe 
and Crawford (Blatchley). 
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HYPERICUM L. 

H. ASOYRON L. Great St. John's·wort. 
In a ~ew counties along streams and in wet places. Probably 

of wider range than citations indicate. 
Flowers in July and August. 
Monroe and Putnam (Blatchley); Noble (Van Gorder). 

H. KAUIfANU1I1 L. 
In the northern part of the State in wet sanqy or gravelly soils 

bordering swamps.. Nowhere abundant, but not infrequent. 
Flowering in August and September. 
Lake (Hill); Laporte (Barnes); Wabash (Jenkins). 

H. PROLIFICUlII L. Shrubby St. John's-wort. 
On the banks of streams and in moist, open places in many 

counties of the State. Quite abundant in its stations. 
:Flowers from June through August. 
Monroe and Vigo (Blatchley); Gibson and Posey (Schneck); 

Kosciusko (Coulter); Cass (Hessler); Jefferson (J. M. Coulter); 
Noble (Van Gorder); Clark (Baird and Taylol'); Franklin 
(Meyncke); Steuben (Bradner). 

H. 	DENSIFLORU1I1 Pursh. Bushy St. John's-wort. 
Exceptionally found in a few counties, at the edges of woods in 

dry, sterile soils. 

Flowers from August until October. 

Tippecanoe (Cunningham); Vigo (Blatchley). 


H. 	ADPRESSU.M Bart. Creeping St. Juhn's-wort. 
Occasional in the southwestern counties in moist, low grounds. 
Flowers in July and August. 
Gibson and Posey (Schneck). 

H. 	SPHAEROOARPU1I1 Michx. 
On wet limestone cliffs, or in wet, coarse soils in a few stations. 

Quite plentiful in the localities in which its occurs. 
:Flowers from July through September. 
Putnam (MacDougal); Clark (Baird and Taylor); Cass (Hess

ler); Carroll. 
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H. PERFORATUM L. Common St. John's-wort. 
Found abundantly throughout the State in old fields and 

meadows, and along roadsides. In some localities a troublesome 
weed. Crushed plant odorous. 

Flowers from June until September. 
St. Joseph (Barnes); Putnam (~lacDougal); Jay, Delaware, Ran
dolph, and Wayne (Phinney); Jefferson (J. lvI. Coulter); Gibson 
and Posey (Schneck); Clark (Baird and Taylor); Noble (Van Gor

' 	 der); Franklin (Meyncke); Tippecanoe, (Cunningham); Monroe 
and Vigo (Blatchley); Steuben (Bradner). 

\ 
H.MACULATUM Walt. Spotted or Corymbed St. John's-wort. 

eH. Corymho81~m Muhl.) 

In moist soil. 

:Flowers from July to September. 

Steuben (Bradner). 


H. MUTILUM L. Dwarf St. John's,wort. 
Common throughout the State in low, usually moist grounds. 
Flowers from June until September. 
Tippecano-e (Cunningham); Kosciusko (Coulter); Jefferson (J. 

M. Coulter); Gibson and Posey (Schneck); Clark (Baird and 
Taylor); Ji'ranklin (Meyncke); Monroe and Vigo (Blatchley); 
Fayette (Hessler~; Hamilton (Wilson). 

H. MAsua (Gray) Britton. 
eH. Canadenae majus Gray.) 

In central and llorthern part of the State in low, wet grounds, 
especially 	abundant near lakes and marshes. 

Flowers from June through September. 
IJaporte (Barnes); Putnam (MacDougal); Lake (Hill). 

H. 	CANADENSE L. 
In situations similar to the preceding, but in rather more sandy 

soil. 
:Flowers from July through September. 
Pulaski (Noel); Clark (Baird and Taylor); Noble (Van Gorder); 

Putnam (MacDougal); Steuben (Bradner). 

H. DRUMMONDII (Grev. and Hook.) T. and G. 
Occasionally found in dry, hard soil in the southwestern coun

ties of the State. 	 Only reported by Dr. J. Schneck. 

I;'lowering specimens collected in August. 

Gibson and Posey (Schneck). 
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H. ELLIPTroUM Hook. 
In Hamilton and Marion counties gro,wing in wet places (G. 

W. Wilson). 

SAROTHRA L. 

S. 	GENTIANOIDES L. Pine-weed. 
(Hypericum nudicaule Walt.) 

Reported only from the extreme southwestern counties of the 
State as occurring occasionally in sterile, sandy soiL 


Flowering from June through September. 

Gibson and Posey (Schneck); Lake (Hill). 


TRIADENUM Raf. 

T. 	VIRGINICUM L. Marsh St. John's-wort. 
(Ewdes campanulata Pumh.) 

Plentifully fGUnd in swamps and marshes in most parts of the, 
State, being more abundant in the northern counties. 

Flowers from July through September. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Laporte 

(Barnes); Noble (Van Gorder); Gibson and Posey (Schneck); 
Steuben (Bradner). 

T. 	PETIOLATUM (Walt.) Britton. 
(Elodes petiolata Pumh.) 

Admitted upon a collection of Dr. Robert Hessler in Monroe 
County. Plant was collected in July in low, wet grounds. The 
only record for the State to my knowledge. 

ELATINACEJE. Water-wort Family. 

ELATINE L. 

E. AMERICANA (Pursh) Arn. Water-wort. 
Reported only from Gibson and Posey counties by Dr. Schneck. 

It occurs there in moist or marsh places in considerable 
abundance. 

Flowering in Ma.y and June. 

Steuben (Bradner). 
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CISTACElE. Rock-rose Family. 

HELIANTHEMUM. 

H. CANADENSE (L.) Michx. Frost-weed. 
Occurring more abundantly in the northern part of the State, 

though extending into the southern counties. The flowering sea
son extends from June in the southern countic~, through August 
in the northern. Late in the fall, crystals of ice shoot out from 
the cracked bark near the root, a fact explaining the popular 
name. 

Kosciusko (Coulter); Vigo (Blatchley).; Cass (Hessler); Elk
hart (Barnes); Noble (VIm Gorder); St. Joseph (Rothert); Clark 
(Baird and Taylor). 

HUDSONIA L. 

H. TOMENTOSA N utt. 
A sand-loving plant confined to the shores of Lake Michigan 

and rarely extending far inland. Reported from Lake County by 
E. J. Hill, and as a member of the dune floras of Lake and Porter 
counties by Dr. H. C. Cowles. 

LECIIEA Pinweed. 

L. MINOR L. 
(L. thymifolia Mich.) 

An insignificant perennial growing in dry, sterile ground. 
Lake (Hill); Oass (Hessler); Vigo (Bla~hley); Steuben 

(Bradner). 
It seems to be more abundant in the northern counties. 

L. VILLOSA Ell. 
(L. major Mich.) 

Another form found in dry, sterile situations, with its more 
abundant local distribution in the soutliern portiOOl of the State. 

Lake (Hill).; St. Joseph (Rothert); Cass (Hessler);1 Kosciusko 
(Ooulter); Olark (Baird and Taylor); Dubois (Barne~); Steuben 
(Bradner). . 

L. MARITIMA Leggett. Beach Pin-weed. 
(L. minor maritima Gray.) 

In sandy pine-barrens. This has been reported 

County by Rev. E. J. Hill. 
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VIOLACE.LK Violet Family. 

VIOLA L. 

V. PALMATA L. Blue Violet. 
Found abunda.ntly in most parts of the State, usually in dry, 

shaded places, but not infrequently in open meadows. 
Flowering begins in April and May, and continues through 

the summer. 
Jefferson (Barnes); 'l'ippecano.e (Hussey); Monroe and Vigo 

(Blatchley); Putnam (MacDougal); Fayette (Hessler); Gibson 
.and Posey (Schneck}; Franklin (Meyncke); Clark (Baird and 
Taylor); Putnam (MacDougal); Daviess (Clements); Decatur and 
Shelby (Ballard); Kosciusko (Coulter); Hamilton and Marion 
(Wilson). 

V. PEDATIFIDA Don. 
In a few localities in the State in dry, open places, in sandy 

soils. Now here abundant. 
Flowers from March until May. 
Wayne (Phinney); Gibson and Posey (Schneck); Vigo 

(Blatchley). 

V. OBLIQUA Hill. Common Blue Violet. 
( V. palmata cucullata.) 

In ail parts of the State in moist, low grounds. The ordinary 
blue violet of the Sta,t.e. Occasional white flowers a-re found. 

Flowering begins in March and continues through the sum
me,r. 

Jefferson and Madison. (Barnes)_; Tippecanoe (Hussey); Mon
roe and Vigo (Bla.tchley); Putnam (MacDougal); Fayette (Hess
ler); Gibson and Posey (Schneck); Kosciusko (Coulter); Daviess 
(Clements); :Franklin (Me,yncke); Jay, Delavmre, Randolph, and 
Wayne (Phinney); Noble (Van Gorder); DeW"born (Collins); De
catur (Ballard); St. J os.eph (Hothert); Knox (Spillman); Hamil
ton and Marion (Wilson); Steuben (Bra-dner). 

V. SAGITTATA Ait. Arrow·leaved Violet. 
In the southern counties at the borders of moist prairies and 

exceptionally in dry, open woods. Not common in any of its 
stations. 

Flowering in April .and May. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Clark (Baird 

and Taylor); Jay, Delaware, Handolph, a-nd Wayne (Phinney); 
Knox (Spillman); .Steuben (Bradner); Lake. 
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V. PEDs.TA L. Bird's-foot Violet. 

In rather dry, rich soils in woods or upon shaded slopes, in the 
northern counties of . the State. Quite plentiful in many of its 
sta.tions. 

Flowering in Mn.y and June. 
Kosciusko (Coulter); Caas (Hessler); Tippecanoe (Hussey); 

Dearborn (Collins); Noble (Van Gorder); Wayne (Phinney); St. 
Joseph (Rothert);' Steuben (Bradner); I~ake. 

V. ROTUNDIFOLIA Michx. Round-leaved Violet. 
In the southern counties, growing on rocky, limestone hillsides. 

Exceptionally found. 	 
Flowering in April and May. 

Dearborn (Collins); Jefferso·n (Young). 


V. 	BLANDA WilM. Sweet White Violet. 
In damp soUs on shaded hillsides or low grounds, in many parts 

of the State. Not abundant in any of its stations: 
Flowering in April and May. 
Floyd (Olapp); Monroe and Vigo (Blatchley); Tippecanoe 

(Cunningham); Clark (Baird and Taylor); Noble (Van Gorder); 
Putnam (MacDougal); Decatur (Ballard); Jefferson (Barnes); 
Steuben (Bradner); Lake. 

V. PR1MULlEFOLtA L. 
Reported from the extreme southwestern counties, as occur

ring "rarely" in moist soils. I have S€en no specimens. Admit
ted on authority of Dr. J. Schneck. 

:Flowering in April. 

Gibson and Posey (Schneck). 


V. 	LANCEOL:A.TA L. Lance-leaved Violet. 
Growing at the margins of ponds and in damp, open places in 

many counties. 'fhe flowers are very slightly fragrant. 
]<~lowering from April until June. 
Vigo (Blatchley); 'fippe<:!anoe (Cunningham); Elkhart and 

Jefferson (Barnes); Clark (Baird and Taylor); Dearborn (Collins). 

V. 	HASTATA Michx. Halberd-leaved Yellow Violet. 
This species is reported from the hill regions of southern Indi

ana. 	 It probably exceptionally occurs in a few stations. 
Flowers in April and May. 
Clark (Baird and Taylor). 

http:LANCEOL:A.TA
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V. PUBEBCENS Ait. Hairy Yellow Violet. 
Very abundant throughout the State, most abundant in dry, 

rich woods. The species is one of the first of the genus to bloom. 
Flowers from April until Jttly. · 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Putnam 

(MacDougal); Fayette (Hessler); Gibson and Posey (Schneck); 
Tippecanoe (Cunningham); Daviess (Clements); Clark (Baird and 
Taylor); Franklin (l\1eyncke); Noble (Van Gord~r); Jay, Dela
ware, Randolph, and Wayne (Phinney); Dearborn (Collins); De
catur (Ballard); Knox (Spillman); Hamilton and Marion (Wil
son); Steuben (Bradner). 

V. SCABRIUSCULA (T. and G.) Schwein. Smoothish Yellow Violet. 
( V. pubescens scabriuscula T. and G.) 

In woods and thickets, preferring moist situations. 
Flowers from April to May. 

v. CANADENSIS L. 
In many counties usually growing on shaded hillsides or in up

land woods. Quite frequent in the stations in which it occurs. 
Flowers in May and June . 
• Tefferson (Barnes); Clark (Baird and Taylor); Noble (Van Gor

der); Jay, Delaware, Randolph, and Wayne (Phinney); Decatur 
(Ballard); Steuben (Bradner). 

V. STRIATA Ait. Pale or Striped Violet. 
Very abundant throughout the 8tate in moist shades and 

opens, apparently preferring soils with a considerable admixture 
of sand. · 

Flowers in Apnl and May. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Putnam 

(MacDougal); Fa.yette (Hessler); Gibson and Posey (Schneck); 
Clark (Baird and Taylor); Franklin (Meyncke); Noble (Van 
Gorder); Jay, Delaware, Randolph, and Wayne (Phinney); De~r
born (Collins); St. Joseph (Rothert); Knox (Spillman); Decatur 
and Shelby (Ballard); Hamilton and Marion (Wilson); Steuben 
(Bradner); Porter. 

V, LABRADORICA Schrank. American Dog Violet. 
( V. canina Muhlenbergii Gray.) 

In a few of the southern counties in deep, shaded ravines in 
moist soil. Not reported as occurring north of Monroe County. 

Flowers in March and April. 
Clark (Baird and Taylor); Jefferson (J. l\1. Coulter); Monroe 

(Dudley); Lake. • 
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V. ROSTRATA Pursh. Long-spurred Violet. 
RepDrted from four counties. The southern station is the 

"Clifty Ravine," in Jefferson County, a IDcality noted for the 
number of exceptional forms it contains. Not abundant in either 
Df its stations. 

J;'lowering in June and July. 
Jefferson (Ba;rnes); Noble (Van Gorder); Steuben (Bradner); 

Laporte. 

V. TRICOLOR L. Pansy. 
Pound in waste places in some of the southern counties as an 

escape from cultivation. As an eseape it rapidly loses in size 
and number of flowers, and also in variety Df cDlors. After a few 
years, it blooms but sparingly and the flDwers are very smalL 

FIDwering season from April until June. 

KnDx (Spillman); Shelby (Ballard); Jefferson. 


V. TENELLA Muhl. Field Pansy. 
NDt uncommon in the southern counties in wDods and flelds, 

grDwing in rich sDils and with almDst as great frequency on sandy 
banks. 

FIDwers frDm March until August. 
Jefferson and Madison (Barnes); Gibson and Posey (Schneck); 

Clark (Baird and Taylor); Franklin (Meyncke); DearbDrn (CDl
lins); VigD (Blat.chley); 'l'ippecanoe. 

CUBELIUM Raf. 

C. CONCOLOR (FDrst.) Raf. Green ViDlet. 
(Solea ooncoUrr Ging.) 

In mDist, shaded places, usually in rDcky or cDarse soil. AlsO' 
fDund in alluvial soils. Plentiful in the statiDns in which it 
occurs. 

Flowering season frDID lvIay until July. 
Jefferson (Barnes); TippecanDe (Hussey); Monroe and Vigo 

(Blatchley); Putnam (MacDougal); Cass and Fayette (Hessler); 
Clark (Baird and 'l'ayIDr); Franklin (Meyncke); Wayne (Phin
ney); HamiltDn (Wilson). 
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PASSIFLORACEJE. Passion Flower Family. 

P ASSIF'LORA L. 

P. LUTEA L. Yellow Passion Flower. 
Found only in H few localities in the southern counties. Mr. 

Blatchley reports it from four stations in Monro,e Count.y, and 
Dr. Hessler as rare in .Fayette County. I have found it on a sin
gle hillside in Jefferson County, trailing over limestone rocks. In 
Monroe County it is found on hillsides and in thickets. In our 
area it is a lime soil plant. 

It blooms somewhat sparingly during June, July and the 
earlier part of August, and is one of the most delicate and grace
ful memoors of our flora. 

Gibson. 

CACTACE.2E. Cactus Family. 

OPUNTIA Mill. 

O. HUMIFUSA Raf. 'Vestern Prickly Pear. 
(0. Ra~ne8quii Engelm.) 

This is the only member of the Cactus family within our 
bounds. It is found in great abundance in the northwestern cor
ner of the State in dry sand. In July and August its large yellow 
flowers (two to four inches broad), and prostrate,deep green stem, 
make it a marked feature. The Pennsylvania Railway is skirted 
for miles with this unique form. In 1885 it was found at Lafay
ette Junction, in Tippecanoe County, by Dr. Barnes, but failed 
to maintain itself. It was also reported from near Attica, Warren 
Connty, but a visit to the locality showed that if it had been 
present it had not maintained itself beyond a single season. It 
seems to be spreading somewhat aJong the line of several rail
ways entering Chicago, but will probably not. extend permanently 
beyond the sand covered region. 

THYMELEACEJE. 

DIROA L. 

D. PALUSTRIS L. Leather-wood.. Moose-wood. 
A well known shrub, flowering in April and May. While found 

in many parts of the State it is nowhere abundant, and is in some 
places rapidly disapp€aring. The cause of its failure to maintain 
itself has not yet been made out. The plant is poisonous, the 
poison being very abundant in the bark. Applied to the skin, the 

http:CACTACE.2E
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bark produces blisters and ulceration; taken internally violent 
vomiting results. 

Tippecanoe (Cunningham); Cass and Fayette (Hessler); Put
nam (UaeDougal); Hamilton (Wilson); Decatur (Ballard); Steu
ben (Bradner). 

ELAEAGNACElE. Oleaster Family. 

LEPARGYRJEA Raf. 

L. CANADENSIS (L.) Greene. Canadian Bui&lo-berry. 
(Sltepherdia Canademis Nutt.) 

This northern shrub has found its only station in Indiana. in 
La.ke County, from which it wai? reported by E. J. Hill. In our 
region it is in flower in May, the fruit becoming ripe in August. 
It is easily recognized by the dense, silvery stellate hairs upon the 
under surface of the leaf. 

LYTHRACE.LE. Loos€strife Family. 

AMMANNIA L. 

A. 	COCCINEA Rottb. Long-leaved Ammania. 
A swamp plant coniined to the southern counties of the State. 
It flowers from July to September. 
Vigo and Monroe (Blatchley); Gibson and Posey (Schneck). 

ROTA LA L 

R. RAMOSIOR (L.) Koehne. 
Found only in swamps or very wet lands in southern part of 

the State. 	 Flowers July to September. 

Jefferson (J. F. Baird); Vigo (Blatchley); Clark. 


DECODON Grnel. 
•

D. VERTICILLATUS (L.) Ell. Swamp Loosestrife. 
Of fairly general distribution, being mnch more abundant in 

the northern part of the State. Found in swamps or pools of 
back-wat\;lr from lakes or streams. 

Flowers July to September. 
Kosciusko (Coulter); Vigo and Monroe (Blatchley); Cass (Hess

ler); Gibson and Posey (Schneck); Noble (Van Gorder); Marshall 
. (Blatchley); Round Lake (Deam); Hamilton (Wilson); Steuben 

(Bradner); Laporte. 

http:LYTHRACE.LE
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LYTHRUM L. 

L. ALATUM Pursh. Loosestrife. 
Characteristic of low grounds, and usually very abundant when 

found at all. In the rich low grounds about the margin of smaller 
lakes, or on the banks of ditches it .is often a dominant form. 

Flowering season begins in June and continues through 
August. 

Tippecanoe (Cunningham); Kosciusko (Coulter); Daviess (Cl&
ments); Cass (Hessler); White (Hussey); Franklin (Meyncke); 
Gibson and Posey (Schneck); Jay, Delaware, Randolph. and 
WaYJ?e (Phinney); Clark: (Baird and Taylor); Vermillion 
(Wright); Lake (Hill); Hamilton (Wilson); Steuben (Bradner). 

PARSONSIA P. Br. 

P. 	PETIOLATA. (L.) Rusby. Tar-weed. Clammy Cuphea. 
(Ouphea viscoBissima Jacq. ) 

Found in dry soil in various parts of the State, but nowhere 
abundant. In our area it flowers most abundantly in June, al
though the flowering season continues until September. One of 
the favorite locations is upon railroad embankments. 

Tippecanoe (Cunningham); Jefferson (J. M. Coulter); Gibson' 
and Posey (Schneck); Clark (Baird and Taylor); Monroe (Blatch
ley); Fayette (Hessler). 

MELASTOMACEJE. Meadow Beauty Family. 

RHEXIA L. 

R VIRGINIOA L. Meadow·beauty. Deergrass. 
In sandy, wet floil in various part.s of the State. 
Its flowering period is July and August. Its bright purple 

flowers make it a conspicuous o·bject in the rather barren locali
ties in which it is usually found. 

Repoded from Kosciusko (Coulter); Jefferson (J. M. Coulter); 
Clark (Baird and Taylor) ; Marshall (Hessler). 

ONAGRACEJE. Evening Primrose Family. 

ISNARDIA L. 

I. 	PALUSTlUS L. Water Purslal'le. 
(Ludwigia palustris Ell.) 

Of frequent occurrence throughout the State, being found in 
ditches and stagnant pools. 
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It flowers early in July and continues in bloom until Sep
tember. 

Jefferson (J. M.· Coulter); Vigo and Monroe (Blatchley); 
Franklin (Meyncke); Clark (Baird and Taylor); Jay, Delaware, 
Wayne, and Randolph (Phinney); Noble (Van Gorder); Gibson 
and Posey (Schneck); Fayette (Hessler); Marion and Hamilton 
(Wilson); Steuben (Bradner). 

LUDWIGIA.. False Loosestrife. 

L. 	POLYOARPA Short and Peter. 
Of sparing occurrence in wet, rich soiL 
Reported stations are: Jay, Delaware, Randolph, and Wayne 

(Phinney); Gibson (Schneck); Steuben (Bradner). 

L. ALTERNIFOLIA L. 
A comm{)n and very variable form, especially abundant in the 

low lands about inland lakes. 
When in flower in July and August it is frequently the most 

notable form in such localities. 
Herbarium specimens from Jefferson (J. M. Coulter); Monroe 

(Blatchley); Franklin (Meyncke); Clark (Baird and Taylor); 
Kosciusko (Coulter); Jay, Delaware, Randolph. and Wayne (Phin
ney); Steuben (Bradn.er). 

JUSSlJEA. L. 

J. DEOURRENS (Walt.) DC. 
'1'his southern marsh form has a single reported station. The 

plant was collected by Dr. A. Clapp, of New Albany, in 1839, and 
is verifled by specimens in the Clapp herbarium. From its mass 
distribution its most natural appearance in our bounds would be 
in GibBon and Posey countieti instead of Floyd. The record of 
the occurrence of the species in Indiana in the past is unmistak
able. It is doubtful, however, whether it occurs as a present 
member of our flora. Quite a number· of forms found in the 
Clapp collections seem to have disappeared from 'Our flora, a fact . 
which emphasizes the importance of continued studies of defl;ite 
areas, in order to determine in some measure plant movements 
n{)w in progress. 

http:Bradn.er
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CHAM..ENERION. 

C. 	ANGUSTIFOLIUM (L) Scop. Great Willow Herb. Fire· weed. Fire
pink. 

(Epilobium angustifolium L.) 
This striking form is so far as reported confined to low grounds 

in the northern parts of the State. It is apt to occur where tracts 
have been burnt over, or in fresh clearings. Its appearance in 
burnt areas has given it the name of fire-weed. It is cultivated 
somewhat largely in parks, especially where "mass effects" are de
sired. 

Fulton (Hessler); Noble (Van Gorder); Tippecanoe (Hussey); 
Laporte (Barnes); Steuben (Bradner). 

The Tippecanoe County reference is verified by abundant her
barium material. It has however no,t been J:eported in the past 
twelve years, although several complete studies have been made 
of the flora of the county during that period. 

EPILOBIUM L. 

E. LINEARE Muhl. 
(E. palustre lineare Gray.) 

A low ground form, usually in marshes, occurring sparingly in 
various counties. 

Tippecanoe (Hussey); Noble (Van Gorder); Jefferson (Coul
ter); Gibson (Schneck); Monroe; Laporte; Lake (Hill); Hamilton 
and Marion (Wilson). 

E. STRICTUM ~Iuhl. 

Reported from Noble County by W. B. Van Gorder and Dr. 
Barnes. 	 The citation is verified by herbarium specimens. 

Steuben (Bradner); Floyd (Clapp). 

E. COLORATUlIf MuM. 
Of general distribution and quite abundant in low, marshy 

soils. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Laporte 

(Barnes); Putnam (~facDougal); Vigo (Blatchley); Gibson and 
Posey (Schneck); Jefferson (J. M. Coulter); Franklin (Meyncke); 
Noble (Van Gorder); Jay, Delaware, Randolph and Wayne 
(Phinney); ~Iarion (Blatchley); Fayette (Hessler); Steuben 
(Bradner). 

The species commences to bloom in July, and in favoring situ
ations continues in flower until October. 
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E. ADENOCA ur..oN Haussk. 
A plant collecled by Mr. W. W. Chipman in Kosciusko County 

is without question to be· referred to this species. This is, how
ever, the only recorded station for the State. It is probably not 
uncommon in wet places in our northern counties, having es
caped detection because of the difficult discrimination of the 
species of this genus. 

ONAGRA Adana. 

O. BIENNIS (L.) Scop. Common Evening Primrose. 
(fEnotltera biennis L.) 

Abundant throughout the State and very variable. Its favorite 
locality seems to be in dry soil regions with fair exposure to the 
sun. It also occurs in fair development in moist regions with but 
slight apparent adaptations. In wet soils the flowering season 
seems slightly shorter, and the foliage leaves more deeply green. 

The species begins to flower in June and continues through 
September. 

Tippecanoe (Cunningham); Kosciusko (Coulter); Monroe 
(Blatchley); Putnam (MacDougal); Clark (Baird and Taylor); 
Franklin (Meyncke); Jay, Delaware, Randolph, and Wayne 
(Phinney); Jefferson (J. M. Coulter); Dearborn (Collins); Noble 
(Van Gorder); Fayette (Hessler); Decatur B:lld Shelby (Ballard); 
Hamilton and Marion (Wilson); Steuben (Bradner). 

Q~NOTHERA L. Evening Primrose. 

(E. LACINIATA Hill. 
(fE. sinuata L.) 

A variable form chiefly decumbent in our area. It is reported 
from Vigo (Blatchley); Daviess (Clements); Fayette, a railroad 
migrant (Hessler). 

(E. RHOMBIPETALA. N utt. 

This fOifm is reported from various counties, chiefly southern. 
In all the localities found it is reported as "scarce" or rare. 
While its mass distribution is southern, it is found as far north 
as Lake. 

:Flowers June and July. 
Hamilton (Wilson); Lake. 
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ANOGRA Spach. 

A . .ALBICAULIS (Pursh) Britton. Prairie Evening Primrose. 
( CEnothera albicaulis N utt.) 

An exceptional form of occasional occurrence in the southern 
counties. Its northern limit in the State seems to be in Hamil
ton County (Wilson), where if occurs along the L. E. & W. 
Railway. 

KNEIFFIA. 
K. PUMILA (L.) Spach. 

( CEnothera pumila L.) 
In dry situations in the northern part of the State. 
Herba.rium specimens from Laporte (Barnes), and Noble (Van 

Gorder). 

K. FRUTICOSA (L.) Raimann. Sundrops. 
( CEnothera fruticosa L.) 

As a rule found only in low, rich soils, although occasionally 
found in dry localities. The species is very variable, and is fre
quently incorrectly referred. 

It flowers most profusely in May and June, although occasional 
flowers may be seen late in August. 

Tippecanoe (Cunningham); Kosciusko (Coulter); Daviess 
(Clements); Jasper (Barnes); Monroe (Blatchley); Jefferson (J. 
M. Coulter); Jay, Delaware, Randolph, and Wayne (Phinney); 
Clark (Baird and 'raylor); Cass (Hessler). 

LAVA UXIA Spach. 

L. TRILOBA W ATSONII Britton. Three-lobed Primrose. 
(CEnothera triloba parvijlora S. Wats.) · 

This western form is reported from Monroe County by W. S. 
Blatchley, as "frequent along streams and in gravelly soil." 

The flowers were collected in July. 
It is possible tha.t this reference should be to L. triloba (N utt.) 

Spach., a form na.turally in our territory in such soils, and withal 
extremely variable. 

GAURA L. 

G. cocciNEA Pursh. Scarlet Gaura. 
In dry soil, flowering in July and August. Reported only 

from :B'ayette County by Robert Hessler. The form is so decidedly 
western in its range that its occurrence in1 a single locality in the 
State must be looked upon as due to some exceptional means of 
dis.tribl}tion. (A railroad migrant. R H.) 
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G. BIENNIS L. 
A common form, usually found in dry soil, but in certain parts 

of its range in the State very abundant in low, wet lands, asso
ciated with l!'ringed Loosestrife (Bteironema ciliatum). 

Flowers from July to September. 
TippeC3Jlloe (Cunningham); Kosciusko (Coulter); Jaaper 

(Barnes); Vigo (Blatchley); Jay, Delaware, Randolph, and Wayne 
(Phinney); Gibson and Posey (Schneck); Franklin (Meyncke); 
Vermillion (Wright); Hamilton and Marion (Wilson); Fayette 
(Hessler). 

G. MWHAuxn Bpach. 
(G. filipes Bpach.) 

In dry, open places, apparently confined to the eastern counties 
of the State. 

Flowers in July and August. 
Reported from Jay, Delaware, Randolph, and Wayne (Phin

ney); Hamilton and Marion. 

CIRC..EA L. 

C. 	LUTETIANA L. Enchanter's Nightshade. 
General throughout the State, occurring most abundantly in 

densely shaded woods. 
It flowers from the early part of June through August. 
Tippecanoe (Cunningham); Monroe (Blatchley); Fayette 

(Hessler); Kosciusko (Coulter); Clark (Baird and Taylor); 
Daviess (Clements); Jay, Delaware, Randolph, and Wayne (Phin
ney); l!'ranklin (Meyncke); Gibson and Posey (Schneck); Jeffer
son (J. M. Coulter); Noble (VanGorder); Putnam (MacDougal); 
Hamilton and Marion (Wilson); Steuben (Bradner). 

C. ALPINA L. Smaller Enchanter's Nightshade. 
Not uncommon in wet woodlands. Not so abundant as the 

former, though found in all parts of the State. 
Flowers from July to September. 
Tippecanoe (Cunningham); Clark (Baird and Taylor); Jeffer

son (J. M. Coulter); Noble (Van Gorder); Kosciusko (Chipman); 
Jay, Delaware, Randolph, and Wayne (Phinney); Steuben (Brad
ner); Carroll. 

Probably very often not distinguished from C. Lutetiana. 
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HALORAGIDACE£. Water Millfoil Family. 

HIPPURIS L. 

H. VULGARIS L. Mare's Tail. Joint-weed. 
This form, somewhat northern in its general distribution, is re

ported from two Indiana localities. The cypress swamps of Gib
son and Posey counties, reported by Dr. J. Schneck, and from 
Kosciusko County, by Stanley Coulter. Coneerning the latter 
reference there can be no doubt, as a careful study of the material 
shows. Dr. Schneck preServed no specimens, but his well known 
accuracy and tIle close connection he held with botanical centers 
leads to a ready acceptanae of Ilia citation. These localities ex
tend the southem limits of the species very decidedly, the present 
limit being "the northern shore of I.Rlke Superior." 

Laporte; I.Juke. 

PROSERPINACA L. 

P. PALUSTRIS L. Mermaid·weed. 
Reported only flOm Jefferson (.T. M. Coulter); Noble (Van 

Gorder); Gibson and Posey (Schneck); Kosciusko (Coulter). 
It should be looked for in July and will probably be found of 

quite general distribution in the swamp regions of the northern 
counties. 

MYRIOPHYLLUM L. 

M. SPICATUM L. Spiked Water Millfoil. 
Confined to the northern counties. Reported only from La

porte (Barnes); Noble (Van Gorder), and Steuben (Bradner). 

M. 	VERTWILLATUM L. Whorled Water Millfoil. 
rfhia form was added to State flora by W. S. Blatchley, who re

ports 	it from Vigo County. 

Steuben (Bradner). 


M. HUMlLE (Rar.) Morong. Low Water Millfoil. 
(M. ambiguum Nutt.) 

Perhaps the most variable form of the genus, at least within 
our bounds. 

Reported from Jay, Delaware, Randolph, and Wayne (Phin
ney); Gibson and Posey (Schneck). 
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M. 	HETEROPRYLLUM Michx. Various· leaved Water MillfoH. 
TIlls form is in condition for collecting in ou!" area in August. 
Its reported stations are: Kosciusko (Chipman); Gibson 

(Schneck); Round Lake (Deam); Steuben (Bradner). 

M. PINNATUM (Walt.) B. S. P. Pinnate Water MillfoH. 
(M. scah'l'atum Mich.) 

Reported from Jay, Delaware, Randolph, and Wayne counties 
by Dr. A. J. Phinney. While Dr. Phinney preserved no speci
mens,. all critical forms were referred to Prof. John M. Coulter. 
This judgment, added to that of Dr. Phinney, ;has led to the in
cluding of this form in the list ()f the State flora in the absence 
of a verifying specimen. 

ARALIACElE. Ginseng Family. 

ARALIA Tourn. Ginseng. Wild Sarsaparilla. 

A. SPINOSA L. Angelica Tree. Hercules Club. 
Confined to the counties bordering the Ohio River, except as 

cultivated for ornament. It thrives in laWns as far north as Tip
pecanoe County, maintaining itself through the severest winters 
without protection. Its very large, decompound leaves make it 
a striking ornamental shrub. 

Flowering season, July and August. 
The only herbarium specimens are from J eiferson County, 

though the form has a much wider range in the region indicated. 

A. RACEMOSA L. Spikenard. 
A widely branching herb, found in rich woodlands in many 

regions of the State. It is nowhere abundant, but is compara
tively of more frequent occurrence in the northern part of the 
State. 

It flowers in July and its large, spicy, aromatic roots furnish a 
ready means of recognition. 

The stations reported are: Jefferson (.T. M. Coulter); Monroe 
and Vigo (Blatchley); Fayette and Cass (Hessler); Tipp'ecanoe 
(Cunningham); Putnam (MacDougal); Kosciusko (Coulter); 
Hamilton (Wils()n); Steuben (Bradner); Gibson and Lake. 

A. 	NUDICAULIS L. Wild or Virgiman Sarsaparilla. 
Occurs in moist woodlands. 
Flowers from May to June. 
Steuben (Bradner); Gibson. Occurs on dry hillsides, «Shades 

of Death," Montgomery County. (W. S. B.) 
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A. H[SPIDA Vent. Bristly Sarsaparilla. 
In rooky or sandy woods. 
Flowers from June to July. 
Lake (Hill). 

PANAX·L. 

P. 	QUINQUEFOLIUM L. Ginseng. "Sang." 
(Aralia quinquefolia DeBcne. aud Planch.) 

Found only in the southern half of the State and rapidly disap
pearing becauS€ of its commercial value. It is found usually 
in rich woods, apparently preferring warm, hillside exposures. 
It is still abundant in Brown County upon the authority. of 
W. S. Blatc.hley and is reported as not rare in Fayette County by 
Dr. Hessler. Its quantity, however, has been so greatly reduced 
that the "sang" gatherers have disappeared: 

Jefferson (J. M. CouJter); Monroe and Brown (Blatchley); 
Fayette (Hessler); Putnam (MacDougal); Hamilton (Wilson); 
Steuben (Bradner). 

P. 	TRIFOLIUM L. Dwai-f Ginseng. Ground-nut. 
(Aralia trifolia Desene. and Planch.) 

This form was first reported from Decatur County by the late 
Supt. W. P. Shannon. 

The species flowers in our range in May and is found only 
in rich soil. 

It is probably of somewhat more extended distribution in the 
State, a.s its general range includes Indiana. 


Steuben (Bradner). 


UMBELLIFERlE. Carrot Family. 

DAUCUS L. 

D. (JAROTA L. Wild Carrot. 
I 

Abundant in all parts of the State, being in some localities an 
extremely annoying weed. It is found along roadsides, in wast-e 
places and in cultivated fields. 

Flowers from June through September. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Fayette 

(Hessler); Clark (Baird and Taylor); Jay, Delaware, Randolph, 
and Wayne (Phinney); Daviess (Clements); Franklin (Meyncke); 
Posey and Gibson (Schneck); Noble (Van Gorder); Tippecanoe 
(Cunningham); Putnam (MacDougal); Hendricks (Trucksess); 
Decatur and Shelby (Ballard); Hamilton and Marion (Wilson); 
Steuben (Bradner). . 
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ANGELICA L. 

A. ATROPURPUREA L. Purple.stemmed Angelica. 
Oonfined to the central and northern counties of the State,.. 

where it grows somewhat abundantly in swamps and wet grounds. 
Flowers in June and July. 
Tippecanoe (Cunningham); Jay, Delaware, Randolph, anal 

Wayne (Phinney); Noble (Van Gorder); Steuben (Bradne'r); Porr
ter and Lake. 

CON!OSELINUM Hoffm. 

C. CUINENBE (L.) B. S. P. Hemlock Parsley. 
(C. Canadens8 T. and G.) 

In the swamps and marshes of too central and northern coun
ties, in considerable abundance. 

Flowers in August and September. 
Montgomm-y (Rose); Jay, Delaware, Randolph, and Wayne 

(Phinney); Noble (Van Gorder). 

OXYPOLI8 R~f. 

O. RIGIDUS (L.) Britton. Cowbane. 
(Tiedmannia rigida Coult. and Rose.) 

Rather widely distribut,ed throughout the State in very wet 
grounds and at the borders of swamps. An extremely, variable 
form. 

Flowers from July until September. 
Tippecanoe (Cunningham); Jefferson (.J. M. Coulter); Gibson 

and Posey (Schneck); Jay, Dela.ware, Randolph, and Wayne 
(Phinney); Franklin (Meyncke); Clark (Baird and Taylor'); VigOo 
(Blatchley); Hamilton and Marion (Wilson). 

HERACLEUM L. 

H. LANATUM Micbx. Cow Parsnip. 
In low, wet soils and about lakes in the overflowed bottom 

lands. Common in the northern coun~ies, becoming ~ess frequen.t 
southward. 

Flowering season, June and July. 
Cass (Hessler); Jay, Delaware, Randolph, and Wayne (Phin

ney); Kosciusko (Chipman); Marion; Hamilton (Wilson); Steu
ben (Bradner). 
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PASTINACA L. 

P. SATIVA L. Wild Parsnip. 

Found throughout the State in various situations, usually in 
waste fields, by roadways or in cultivated grounds. It thrives 
most vigorously in moist soils. A common weed in nearly all 
parts of the State. Many cases of serious poisoning are reported 
as caused by this plant, the root being occasionally eaten by :mis
take or through ignorance. 

Flowers from June through September. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Fayette 

(Hessler); Clark (Baird and Taylor); Dearborn (Collins); Frank
lin (lfeyncke); GibsOn and Posey (Schneck); Putnam (MacDou
gal); Vermillion (Wright); Decatur (Ballard); Hamilton and Ma
rion (Wilson); Steuben (Bradner). 

POL YTJENIA DC. 
P. 	NUTTALLII DU. 

In dry soil in the "Knob" region of southern Indiana. Re~ 

ported from several counties, but verified in only one case.
Flowering specimens collected in April. 

Floyd (Clapp). 


THASPIUM Nutt. 

T. TRIFOLIATm1 (L.) Britton. Purple Meadow Parsnip. 

(T. auremm atropurpurrum Couit. and Rose.) 

Found in many parts of the State, in rich soils in rather open 
places. It is most frequent in dry situations, although sometimes 
extending into moist grounds. Probably found in as many locali
ties as the next form, though not so generally reported. 

Flowers in June and July. 
Yigo (Blatchley); Jefferson (J. M. Coulter); Kosciusko (Coul

ter); Hamilton and :Marion (Wilson); Gibson and Monroe. 

T. TRIFOLUTUM AUREUM (Nutt.) Britton. 

(T. aureum Nutt.) 

Widely distributed throughout the State and quite abundant. 
Usually in rich, moist soils along streams or in damp ravines. 
Also very common in swamp regions. 

Flowers from May through July. 
Tippecanoe (Cunningham); Vigo and Monroe (Blatchley); Gib

son and Posey (Schneck); Jay, Delaware, Randolph, and Wayne 
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(Phinney); Franklin (Meyncke); Clark (Baird and Taylor); Jef
ferson (J. M. Coulter); Jennings and Bartholomew (Barnes); 
Putnam and Union (MacDougal); Marion; Hamilton (Wilson); 
Lake (Hill). 

T. 	BABBINODE (Michx.) Nutt. Hairy·jointed Meadow Parsnip. 

In rich or sandy soils in very many counties of the State, 
usually found along streams . 
. Flowering in May and June. 
Jefierson (Barnes); Monroe and Vigo (Blatchley); Jay, Dela

ware, Randolph, and Wayne (Phinney); Putnam (MacDougal); 
Kosciusko (Coulter); Tippecanoe (Cunningham). 

LIGUSTlCUM. 

L. CANADENI!!E (L.) Britton. 
(L. actadfolium Michx.) 

Exceptional in our area. Found in the central counties'in rich 
soil in shaded places. 


J;'lowering specimens collected in July. 

Hamilton (Wileon); lfarion. 


ERYNGIUM L. 

E. AQUATICUl\f L. Rattlesnake·master. Button Snakeroot. 
(E. yuoorefolium ·Michx.) 

In many counties of the State in considerable abundance. It is 
frequent in rich, wet soils about lakes, on the borders of prairies 
and in the "barrens" of the Knobs in Harrison County. 

Flowers from July until September. 
Tippecanoe (Cunningham); Cass (Hessler); Laporte and Har

rison (Barnes); Lake and Vigo (Blatchley); Gibson and Posey 
(Schneck); Kosciusko (Coulter); Floyd and Washington; Steuben 
(Bradner). 

BANlCULA L. 

S. MARYLANDICA L. Black Snakeroot. 
Widely distributed throughout the State, growing in abundance 

in rich, rather damp soils in shaded places. 
Flowering from May through August. 
Jefferson (J. ]\(1. Coulter); Clark (Baird and Taylor); Monroe 

and Vigo (Blatchley); J;'ranklin (Meyncke); Gibson and Posey 
(Schneck); Noble (Van Gorder); Putnam (MacDougal); Tippe
canoe (Cunningham); Fayette (Hessler); Jay, Delaware, Ran
dolph, and Wayne (Phinney); Hamilton (Wilson); Knox (Spill
man); Steuben (Bradner). 
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8. CANADENSIS L. 
(S. Marylandiea Canadensis Torr.) 

Not SO abundant as the preceding, and found in somewhat 
drier soils. The two species intergrade closely in our area, so that 
they are separated with difficulty. 

Flowers from June through August. 
Putnam (MacDougal); Hamilton and Marion (Wilson); Cass 

(Hessler); Vigo (Blatchley); Jefferson and Lake. 

PIMPINELLA L. 

P. 	INTEGERRIMA (L.) Gray. Yellow Pimpernel. 
In several countioo of the State, growing in sandy or rocky 

soils. Not reported from the extreme northern countioo. 
Flowering in May and June. 
Tippecanoe (Cunningham); Jefferson (Barnes); Qibson and 

Posey (Schneck); Jay, Delaware, Randolph, and Wayne (Phin
ney); Monroe (Dudley). 

EULOPHUS Nutt. 

E. 	AMEIUOANUS N utt. 
Found sparingly in our southwestern cottnties in dry soil on 

the borders of prairies. 

Flowers (rom July until October. 

Vigo (Blatchley); Gibson and Posey (Schneck). 


CH£ROPHYLLUM L. 

C. PROOUMBENS (L.) Crantz. Spreading Chervil. , 
Abundant in moist, rich soils in rather open places. Also found 

in sandy soils. 
Flowers in April and May. 
Jefferson and Kosciusko (Coulter); Monroe and Vigo (Blatch

ley); Putnam (MacDougal); Gibson and Posey (Schneck); Jay, 
Delaware, Randolph, and Wayne (Phinney); Franklin (Meyncke); 
Tippecanoe (Golden); Hamilton (Wilson); Fayette (Hessler). 

W A8HINGTONIA Raf. 

W. 	CLAYTONI (Mich.) Britton. Woolly Sweet Cicely. 
(OllmOTrhiza brl3vutylis DC.) 

In damp woods and thickets in many parts of the State. Usually 
frequent in the stations in which it occurs. 


Flowers in May and June. 
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Jefferson (J. M. Coulter); Vigo and Monroe (Blatchley); 
Clark (Baird and Taylor); Jay; Delaware, Randolph, and Wayne 
(Phinney); Franklin (Meyncke); Gibson and Posey (Schneck); 
Noble (Van Gorder); Putnam (MacDougal); 
(Golden); Kosciusko (Coulter); Steub@. (Bradner. 

Tippecanoe 

W. LONGISTYLIS (Torr.) Britton. Smooth Sweet Cicely. 
(Osmorrhiza lOngi8f1glw DC.) 

In thickets and rich 'woods throughout the State. Of as wide 
distribution as the preceding, but not as abundant in its stations. 

Flow'ering in May and June. 
Vigo and Monroe (Blatchley); Fayette· (Hessler); Clark (Baird 

and Taylor); Jay, Delaware, Randolph, and Wayne (PhillIl.eY); 
Franklin (Meyncke); Gibson and Posey (Schneck); Jefferson (J. 
M. Coulter); Noble (Van Gorder); Putnam (MacDougal); 
Kosciusko (Chipman); Hamilton (Wilson); Steuben (Bradner); 
Tippecanoe. 

CONIUM L. 

C. 	MACULUUM L. Poison Hemlock. 
Chiefly found in the southern counties in waste places; but no

where very abundant. 
Flowering season, from May until July. 
Gibson and Posey (Schneck); Dearborn (Collins); Franklin 

(Meyncke); Fayette (Heseler). 

SIUM L. 

S. CICUTlEFOLIUM Gmel. Hemlock Water Parsnip. 
Well distributed throughout the State, occurring in wet soils 

along ditches and borders of ponds; also in swamps and marshes. 
An extremely variable species. 

Flowering in July and August. 
Monroe and Vigo (Bl3ltchley); Jay, Delaware, Randolph, and 

Wayne (Phinney); Gibson and Poooy (Schneck); Laporte 
(Barnes); Noble (VaJl Gorder); Lake (Hill); ;Knox (Spillman); 
Hamilton and Marion (Wilson); Steuben (Bradner). 

ZIZIA 	Koch. 

Z. AUREA. (L.) Koch. Early Meadow Parsnip. 
Specimens sent me by Mr. H. J. Clements are referred to this 

~pecies. The plant grew in low, wet grounds and was quite plen
tiful. 

Flowering season, from April until June. 

Daviess (Clements); Steuben (Bradner); Lake (Hill). 


http:PhillIl.eY


862 REPORT OF STATE GEOLOGIST. 

Z. 	OORDATA (Walt.) DC. Heart-leaved Alexanders. 
Occurs in woods. 
Flowers in lIay and June. 
Steuben (Bradner). 

CARUU L. 

C. 	CARUI L. Caraway. Carvie!!. 
Occurs occasionally in waste places. 
Flowers from May Ulltil July. 
Steuben (Bradner). 

CICUTA L. 

C. MAOULATA L. Water Hemlock. Spotted Cowbane. 
Distributed throughout the State and occurring plentifully in 

swamps and ditches and in low wet grounds. The fleshy roots are 
aromatic; they perhaps furnish the most virulent plant poison in 
our lJounds. 

Flowering season, from June until August. 
Jefferson (J. M. Coulter); Elkhart (Barnes); Monroe and Vigo 

(Blatchley); Fayette (Hessler); Dearborn (Collins); Franklin 
(Meyncke); Gibson and Posey (Schneck); Tippecanoe (Cunning
ham); Jay, DelAware, Randolph, and Wayne (Phinney); Noble 
(Van Gorder); Clark (Baird and '1'aylor); Round Lake (Doom); 
Steuben (Bradner). 

C. 	BULBIFERA L. Bulb-bearing Water Hemlock. 
In swamps in the northern part of the State. Neither so widely 

distributed nor so abundant in its stations as the preceding. 
Flowers from July until Sept~mbeT. 
St. Joseph (J. M. Coulter); Noble (Van Gorder); Oass (Hess

ler); Round Lake (Deam); Steuben (Bradner); Laporte and Lake. 

DERINGA Adans. 

D. CANADENSIS (L.) Kuntze. Hone wort. 
. (Oryptotaenia Canadensis DC.) 

Throughout the State in rich snila of woods and thickets. 
Quite plentiful wherever found. 

Flowering season, June and July. 
Tippecanoe (Cunningham); Carroll (J. M. Coulter); Monroe 

and Vigo (Blatchley); Posey and Gibson (Schneck); Jay, Dela
ware, Randolph, and Wayne (Phinney); Noble (Van Gorder); 
Clark (Baird and Taylor); Franklin (Meyncke); Vermillion 
(Wright); Fayette (Hessler); Steuben (Bradner). 
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HYDBOCOTYLE L. 

H. UMBELLATA L. Marsh Pennywort. 
In the northern counties, sparingly found in marshes and other 

low grounds. Stations numerous, but the plant never abundant. 
Flowering seawn, from June until September. 
Noble and Laporte (Barnes); Kosciusko (Coulter); Steuben 

Bradner); Fulton (Blatcbley). . 

H. AMERICANA L. 
I have not seen this species, but it is admitted to the flora upon 

the allthOTity of Dr. John M. Coulter. 

Flowering specimens collected July 15. 

Jefferson (J. M. Coulter). 


EBIGENIA Nutt. 

E. BULBOSA (Michx.) Nutt. Harbinger of Spring. Pepper and Salt. 
Ground·nut. 

Found through()Ut the State, occurring in damp, rich soil, 
usually in ope;n woods. Frequently found but nowhere abundant. 

Flowering begins in favorable seasons in February, continuing 
through April. 

Jefferson (Barnes); Monroe and Vigo (Blatchley); Fayette 
(Hessler); Clark (Baird and Taylor); Daviess (Clements); Jay, 
Delaware, Randolph, and Wayne (Phinney); Dearborn (Collins); 
Franklin (Meyncke); Gibson and Posey (Schneck); Noble (Van 
Gorder); Putnam (MacDougal); Tippecanoe (Hussey); Kosciusko 
(Coulter); Decatur and Shelby (Ballard); Hamilton and Marion 
(Wilson); Steuben (Bradner). 

CORNACEJE. Dogwood Family. 

COBNUS L. Dogwood. Cornel. 

C. CANADENSIS L. Low or Dwarf Cornel. Bunch-berry. 
I have never seen an Indiana specimen of this plant, but it 

doubtless occurs, at least in the northern tier of counties. A ref
erence of this form to Marion County, no collector's name being 
given, is doubtless an error. The range of the plant is toward 
the north, and our northern counties represent pretty fairly the 
southern limit of the form. The range as given in Britton and 
Brown (Vol. 2, p. 542) specifically includes Indiana, an inclusion 
mnbablv based upon the work of E. 3. Hill. 
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C. 	FLORIDA L. FIO'wering DogwOO'd. 
Distributed throughO'ut the State, but more abundant and of 

larger size in the southern. half. 
Flowers in May and June, according to' portiO'n of State in 

which it is found and exposure. 
The wood is very hard and susceptible of a high polish. It 

varies in color from brown to greenish and reddish tints. While 
difficult to season, it is used somewhat extensively in turnery, for 
wood engravings, the bearings O'f machinery, hubs of wheels, etc. 
It is reported from almost every county of the State. The species 
should be preserved where not interfering with agricultural areas, 
not only on account of. its potential value when other more 
easily-worked timbers are exhausted, but alsO' because its fruit 
furnishes food for many fO'l'ms of helpful birds. 

C. cmCINATA L'Her. Round·leaved DO'gwood. 
This shrub-like dO'gwood is from eight to ten feet high and is 

found in rich or sandy soil, in our bounds reaching its highest 
development in numbers in the latter. It is. probably sparsely 
scattered throughout the State in favorable localities, though 
definitely reported from only two counties. 

Vigo (Blatchley); Lake (Barnes); Hamilton and Marion (Wil
son). 

C. AMONUM Mill. Silky Cornel. Kinnikinnik. 
(C. sericea L.) 

Distributed throughout the State in wet soils, although no
where abundant. 

Flowers in June. 
Reported as follows: Tippecanoe (Cunningham); Monroe and 

Vigo. (Blatchley); Gibson and Posey (Schneck); Jay, Delaware, 
Randolph, and Wayne (Phinney); Noble (Van Gorder); Olark 
(Baird and Taylor); Fayette (Hessler); Franklin (Meyncke); Falls 
of the Ohio, 1839 (Clapp); Steuben (Bradner); Lake and Jeffer
sOin. 

C. ASPERlFOLIA Michx. 
A rather tan shrub flowering in May and June. It finds its 

best development in dry, sandy soil. Its reported stations are: 
TippecanO'e (CO'ulter); Putnam (MacDougal); Bartholomew 
(Barnes); KnO'x (Spillman). 
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C. B.A.ILEYI Coult. and Evans. 
Found only in sandy soil in the northern portions of the 

State. Reported fro;m Lake County by Rev. E. J. Hill and from 
the dune regions of the southern shore of Lake Michigan by Dr. 
Cowles. In this la.tter situation it interg;rades with 0. stolonifera, 
with which it has perhaps been confused. 

C. STOLONIFERA Michx. Red-osier Dogwood. 
Absent from the extreme southern counties, but abundant in 

northern counties. It usually is found in wet places, although 
occurring also in numerous dune associations under xerophytic 
conditions. Its free multiplication by subterranean suckers or 
prostrate shoots causes it to form at times extended clumps. 

It flowers in June and July. 
The reported stations are: Vigo and Monroe (Blatchley); Jay,. 

Delaware, Rando·lph, and Wa.yne (Phinney); Noble (Barnes); 
Lake (Hill); Marion; I1agrang.e (Barnes); Hamilton (Wilson); 
Steuben (Bradner.) 

C. CANDIDISSIMA Marsh. Panicled Cornel. 
(C. panieulata L'Her.) 

Frequents low, wet thicket,s and is also frequently found along 
river banks. 

Flowers in June. 
A diffusely brancheu shrub, of from three to six feet in height. 
Monroe and Vigo (Blatchley); Gibson and Posey (Schneck); 

Jay, Delaware, Randolph, and Wayne (Phinney); Noble (Van 
Gorder); Clark (Ba~rd and Ta.ylor); Franklin (Meyncke); Jeffer
son (Coulter); Kosdusko (Chipman); Hamilton and Marion (Wil
son); Steuben (Bradner). 

C. .A.LTERNIFOLIA L. f. 
Occasionally tree-like in our area, although as a rule a shrub. 

It is more abundant in the northern part of the State, and also 
of larger size, In Monroe County it is found chiefly on hillsides, 
but in the northern counties it is found in thickets in rather dry 
situations. 

The stations are: Tippecanoe (Cunningham); Jefferson 
(Barnes,); Monroe and Vigo (Blatchley); Clark (Baird and 
Taylorr); Jay, Delawarre, Randolph, and Wayne(Phinney); Fayette 
(Hesslerr); St. Joseph (Rothert); Franklin (Meyncke); Hamilton 
(Wilson); Steuben (Bradner). 

The form in Indiana is too small to be of economic value. In 
many part>S of "f:he Sta.te it occurs in low, rich woods or on borders 
of streams and swamps. 
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NYSSA L. Sour·gum Tree. Tupelo. 

N. 8YJ,VATIOA Marsh. Black or Sour Gum. 
Found in small numbers in many counties, c".J)('cially in the 

southern parl of the State. Its greatest development both in 
numbers and size seems to be in the southeastern counties. It is 
found, however, as far north as Lake and Noble counties. .Along 
streams it reaches considerable size, but in drier localities is much 
smaller. 

Flowering period, April andl(ay. 
The uncleavable character of the wood makes it difficult to 

work, although it'is c,ccasionally used.in the manufacture of hubs. 
Monroe and Vigo (Blatchley); Jay, Delaware, Randolph, and 

Wayne (Phinney); Dearborn (Collins); Franklin (Menycke); Gib
son and Posey (Schneck); Jefferson (J. M. Coulter); Noble (Van 
Gorder); Putnam (MacDougal); Hamilton (Doane); Steuoon 
(Bradner); Lake; Fayette (Hessler). 

N. AQUA-TWA L. Large Tupelo. 
(N. un1jl()ra Wang.) 

A large tree, sometimes reaching a height of 100 feet, usually 
found in deep swamps. In Indiana it is found at times removed 
from swamps, but never in a very dry situation. 

It flowers in April. 
The wood is soft and as yet is not used in manufacture except 

occasionally for wood pulp. 
Kosciusko (Coulter); Monroe (Blatchley); Putnam (MacDou

gal); Dearborn (Collins); Jefferson (J. M. Coulter); Gibson and 
Posey (Schneck); Noble (Van Gorder); Franklin (Meyncke); Jay, 
Delaware, Randolph, and Wayne (Phinney); Lake (Barnes); 
Hamilton and Marion (Wilson). 

Series 2. 

GAMOPETALlE. 

PYROLACElE. Wintergreen Family. 

PYROLA L. 

P. ROTUNDIFOLU L. Round-leaved Wintergreen. 
In the northern counties in dry, sandy soil, usually in shaded 

places. 	 Nowhere abundant. 

Flowers in June and July. 

Noble (Van Gorde'r): Lake: Steuben (R1"lliln,,"\ 
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P. 	OHLORANTHA SW. Greenish-flowered Wintergreen. 
In sandy soils in dry localities in the extreme northern part of 

the State. Not abundant in any station. 

Flowers in June and July. 

Lake (Hill). 


P. ELLIPTIOA N utt. Shin-leaf. 
In shaded places in a few counties of the State, chiefly north

ern. 	 Grows in a rich, sandy loam soil. 
Flowering seru:Jon, July and August. 
Lake (Hill); Porter; Steuben; Kosciusko (Ohipman); Monroe. 

P. SECUNDA L. Serrated Wintergreen. 
Of exceptional occurrence in the extreme northern counties. 

In sandy thickets and dry soil. 

Flowers in June and July. 

Lake; Porter; Steuben (Bradner), 


CRIMAPHILA Pursh. 

C. 	MACULATA (L.) Pursh. Spotted Wintergreen. 
Not uncommon in many counties of the State, growing in dry 

woods and thickets. Mass distribution in the northern counties. 
Flowers in June and July. 
Putnam (MacDougal); Franklin (Meyncke); Jefferson; Monroe; 

Lake; Porter. 

• 	 C. UMBELLATA (L.) Nutt. Pipsissewa. 
Occasionally found in a few counties, chiefly northern. Found 

in dry soils in shaded places. 
Flowers from June until August. 
Noble (Van Gorder); Jefferson; Lake; Steuben (Bradner); 

Monroe. 

MONOTROPACE£. Indian-pipe Family. 

MONOTROPA L. 

M. UNIFLORA L. Indian Pipe. 
Widely distributed throughout the State. Of frequent occur

rence hut in no place abundant. Indicative of rich soil and 
usually growing in moist woods. It occasionally occurs on dry 
wooded hillsides in the southern oounties. 

Flowers from June until August. 
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Tippecanoe (Cunningham); Cass and Fayette (Hessler); N able 
(Van Gorder); Gibson and Posey (Schneck); Jay, Delawa,re, Ran
dolph, and Wayne (Phinney); Clark (Baird and Taylor); Franklin 
(Meyncke); J efl'ecrson ( J. M. Coulter); Monroe and Vigo (Blatch
ley); Putnam (MacDougal); Hamilton (Wilson); Steuben (Brad
ner). 

HYPOPITY.S Adane. 

H. HYPOPITYS (L.) Small. False Beech-drops. 
(Monotropa Hypopitys L.) 

Occasional in various parts of the State, growing in dry woods. 
Neither so widely distributed nor abundant as the preceding. 

Flowering season, from June until October. 
Monroe and Vigo (Blatchley); Cass (Hessler); Noble (Van Gor

der); Clark (Baird and Taylor); Franklin (Meyncke); Jefferson; 
Hamilton (Wilson). 

ERIOACEJE. Heath Family. 

ANDROMEDA L. 

A. PoLIFOLIA L. Wild Rosemary. 
In a few localities in the northern part of the State, growing in 

sphagnum swamps and peat bogs. Quite abund!!Jnt in the stations 
in which it occurs. 

Flowecrs in May and June. 
Fulton (Hessler); Noble (Van Gorder); Steuben (Bradner). 

CHAM.<EDAPHNE Moench. 

C. CALYCULATA (L.) Moench. Leather-leaf. 
(Cassandra calyculata Don.) 

In swampy places in the northern part of the State. Common 
in its various stations, which are, however, few in numbecr. 

Flowering season, April and Ma,y. 
Fulton (Hessler); Noble (Van Gorder); I"ake; Porter; Steuben 

(Bradner); Starke (Bla,tchley). 

EPIG.<EA L. 

E. REPENS L. Trailing Arbutus. Mayflower. 
Found chiefly in the northern counties in sandy soils. An iso

lated station is found in Monroe County, where the species grows 
quite plentifully upon several rocky hillsides. 

Flowers in March and April. 
Monroe (Blatchley); Laporte (Coulter); Porter (Cowles); Lake 

and Montgomery. 
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GAULTHERIA L. 

G. PROCUMBENS L. Spring or Creeping Wintergreen. 
Confined to the northern oounties of the State, growing in wet, 

pine woods. Extends south as far as Cass County, where it :is 
frequent in wet, shaded places, especially near tamarack swamps. 

Flowers in July and August. 
C/llSS (Hessler); Noble (Van Gorder); Lake and Porter; Steuben 

(Bradner). 
Has been taken by me Qn the "Devil's. Back-Bone" at Pine 

Hills, MontgQmery CQunty. (W. S. B.) 

AROTOSTAPHYLOS Adans. 

A. UVA·URSI CL.) Spreng. Red Bearberry. Barren Myrtle. 
FQund only in the dry, SiaIldy soils in the dune regions of the 

southern shQres Qf Lake Michigan, where it occurs in abundance. 
FIQwers in May and early June. 
Lake and PQrier. 

VACUINIACE£. Huckleberry Family. 

GAYLUSSACIA H. B. K. 

G. FRONDOSA (L.) T. and G. Tangleberry. 
Occasional in: southern cQunties Qn damp hillsides and in ra

vines. 

FIQwering specimens cQllected May 22. 

Clark (Baird and TayIQr). 


G. RESINOSA CAit.) T. and G. Black or,High.bueh Huckleberry. 
In variQus parts of the State, usually quite abundant in the 

stations in which it is found. It grows in sandy thickets and 
woods, occasiQnally being found in sandy open stretches. 

Flowers in May and June, fruit ripening in August. 
Cass (Hessler); Jefferson (Barnes); Monroe (Blatchley); Clark 

(Baird and Taylor); Noble (Van GQrder); Lake and PQrter; Steu
ben (Bradner). 

V ACOINIUM L. 

V. CORYMBOSUM L. Tall Blueberry. 
In northern part Qf State in wet, sandy alluvial soils. Not 

fQund in drift soils. It ranges sQmewhat generally in the swamp 
regions. 

Flowers in May and June, fruit 'ripening late in August 0"1' in 
September. 


Herbarium specimens frQm but Qne locality. 

Cass and FultQn (Hessler); Steuben (Bradner). 
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V. 	CANADENBE Richards. Canada Blueberry. 
In moist places in the northern part of the State. 
Flowering season, from May until June, fruit ripening from 

July until August. 

Steuben (Bradner). 


V. 	PENNBYLVANICUM Lam. Dwarf or Sugar Blueberry. 
Widely ranging through the northern counties in thin, dry, 

sandy soils, usually in open woods. 
Flowers in May and June, fruit ripening early in August and 

largely marketed. 
Few definite reports of stations. 
Cass (Hessler); Kosciusko (Coulter); Monroe; Lake (Hill). 

V. VAOILLANS Krum. Low Blueberry. 
In dry, sandy soil, in a few counties. Not abundant in any 

of its stations. 
Flowering in May and June, fruit ripening in August. 
Monroe, Lake, and Porter. 

V. PALLIDUM Ait. Mountain Blueberry. 
(V. corymbosum pallidum Gray.) 

In the northern counties in sandy so,ils in woods. Fairly abun
dant in the stations where it occurs. 

Flowering in M\ly and June, fruit ripening in August. 
A valuable fruit form. 
Noble (Van Gorder); Kosciusko (Coulter); Lake (Hill). 

V. STAM[NEUM L. Squaw Huckleberry. 
Plentiful in many parts of the State, being the prevailing form 

in the southern counties. Especially abundant in.. the "Knob" 
region. Fruit largely marketed. 

Flowers in April and May. Fruit ripe in August. 
Johnson and Floyd (Barnes); Clark (Baird and Taylor); Lake 

. and Monroe. 

OXYCOCCUS Hill. 

O. OXYOOOCUS (L.) MacM. Small Cranberry. 
(Vaceinium OxycoOO'US L.) 

In sphagnum swamps 'and peat bogs in the northwestern part 
of the State in sparing numbers. 

Flowers in June and July. Fruit ripens in September. 
Lake (Hill). 
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O. 	MACROCARPUa CAit.) Pel's. Large Cranberry. 
( VaeC'inium macroearywn Ait.) 

Common in northern parts of the State in open places, tama
rack swamps and peat bogs. Largely marketed from Marshall 
and adjoining counties. 

Flowers in June and July. Fruit ripens in September. 
Fulton and Marshall (Hessler); Noble (Van Gorder); Jay 

(Phinney); Steuben (Bradner) . 

. PRIMULACElE. Primrose l!'amily. 

HOTTONIA L. 

H. 	INFLATA Ell. Featherfoil. 

Reported from a few localities in the southern part of the State. 
It is found in shallow, stagnant pools adjoining swamps O!l" 

streams. 
l<'lowers in June and July. 

Gibson and Posey (Schneck). 


SAMOLUS L. 

S. FLORIBUNDU8 H. B. K. Water Pimpernel. 
(S. Valerandi Amerieanu8 Gray.) 

Throughout the State in marshes, shallow streams and damp 
shaded places. Of greatest abundance in the southern part of the 
State. 

Flowers from May until, September. 
Putnam and Vigo (Blatchley); Gibson and Posey (Schneck); 

Noble (Van Gorder); Clark (Baird and Taylor); Jay, Delaware, 
Randolpn, and Wayne (Phinney); Franklin (Meyncke); Jefferson 
(J. M. Coulter); Fayette (Hessler); Hamilton (Wilson); Monroe, 
Marion, and Elkhart; Hamilton (Wilson); Steuben (Bradner). 

L YSIMACHIA L. 

L. 	QUADRIFOLIA. L. Whorled Loosestrife. 

In a few counties of the State, though in no special abun
dance. In dry shades in rather coarse soil. 

Flowering season, June and July. 
Clark (Baird and Taylor); Jefferson (J. M. Coulter); Franklin 

(Meyncke); Tippecanoe (Stevenson); Monroe; Steuben (Bradner). 
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L. TERREI!TRII! (L.) B. S. P. Bulb.bearing Loosestrife~ 

(L. stricta Ait.) 

Som~what common in the northern part of the State in 
swamps and wet shades. It usually grows most freely in black 
loam. 

Flowers in July and August. 
Cass (Hessler); Laporte (Barnes); I,ake (Hill); Monroe; Steu

ben (Bradner). 

L. 	NUMMULARIA L. Moneywort. 

Found only in the southern part of the State in wet places 
along the banks of streams. Usually abundant in stations in 
which it is found. 

Flowers in July and August. 
ll'fonroe (Blatchley); Clark (Baird and Taylor); Gibson and 

Posey (Schneck); Franklin (Meyncke); Knox (Spillman); Jeffer
son. 

STEIRONEMA Raf. 

S. 	 CILIATUM (L.) Raf. Fringed Loosestrife. 

Widely distributed throughout the State and plentiful in loca
tions found. In moist thickets and low, wet grounds adjoining 
lakes, in association with S. lanceolatum, it frequently covers 
large areas. 

Flowers in July and August. 
Vigo (Blatchley); Putnam (MacDougal); Clark (Baird and 

Taylor); Jay, Delaware, Randolph, and Wayne (Phinney); Da
viess (Clements); Tippecanoe (Cunningham); CagS (Hessler); 
Hamilton and Marion (Wilson); Fayette (HeSsler); JeffeTSon, 
Gibson, Monroe, Carroll, and Elkhart; Steuhen (Bradner). 

S. 	LANCEOLATUM (Walt.) Gray. Lance-leaved Loosestrife. 

Of wide distribution in the State and usually abundant. It is 
found in greatest profusion in moist, alluvial soils, growing along 
ditches and sluggish streams and upon low lake margins. Its 
habit varies greatly as the water content of the soil changes, the 
changes being especially noticeable in the leaf. 

Flowers in July and August. 
Jefferson (J. M. Coulter); Clark (Baird and Taylor); Jay, Del

aware, Randolph, and Wayne (Phinney); Franklin (Meyncke); 
Gibson (Schneck); Monroe and Vigo (Blatchley); Vermillion 
(Wright); Kosciusko (Chipman); Steuben (Bradner). 
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S. QUADRIFLORUM (Sims) Hitchc. Prairie Moneywort. 
(S. longifolium Gray.) 

From the north oontraJ. counties, southward in increasing abun
dance. Found in moist soils along rivers or about the margins 
of swamps and lakes. 

Flowering in June and July. 
Tippecanoe (Cunningham); Cass (Hessler); White (Hussey); 

Jay, Delaware, Randolph, and Wayne (Phinney); Vigo (Blatch
ley); Decatur (Ballard); Jefferson, Gibson and Monroe; Steuben 
(Bradner). 

NAUMBURGIA Moench. 

N. TBYRSIFLORA (L.) Duby. Tufted Loosestrife. 
(LylJimachia thyrsijlora L.) 

Sparingly in moist places in the central and northern parts of 
the State. 

Flowers from May until July. 
Tippecanoe (Hussey); Noble (Van Go·rder); St. Joseph (Roth

ert); Kosciusko (Ohipman); Marion and Lake; Hamilton (Wil
son); Steuben (Bradner). , 

TRIENTALIS L, 

T. AMEBWANA Pursh. Chickweed. Wintergreen. 
Found quite abundantly in certain counties. Especially plenti

ful in tamarack swamps, which seem to furnish its best condi
tions. 

Flowering season, May and June. 

Fulton (Hessler); Noble (Van Gorder); IJake (Hill). 


ANAGALLIS L 

A. ARVENSIS L. Poor Man's 'Weather Glass. 
In dry, waste places in the southern part of the State, not 

being reported north of Monroe County. It is found in consider
able abundance' along roadsides, usually in a sandy or gravelly 
soil. 

Flowering from May through August. 
J efl'erson (J. M. Coulter); Clark (Baird and Taylor); Gibson 

and Posey (Schneck); Monroe. 
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CENTUNCULUS L. 

C. 	 llUNIMUS L. False Pimpernel. 
Reported from a single statiorn in the southern part of the 

State. 

Flowering specimens collected in April. 

Clark (Baird and Taylor). 


DODECATHEON L. 

D. MEADIA L. Shooting Star. Pride·of.Ohio. 
In all parts of the State, but in much greater abundance in the 

southern part. Found in moist soils and on wet rocks. Oc.c.a
sionally in poor development in dry soil in open places. 

Flowers from April through June. 
Jefferson (Barnes); Clark (Baird and Taylor); Delaware, Jay, 

Randolph, and Wayne (Phinney); Dearborn (Collins); Franklin 
(Meyncke); Gibson and Posey (Schneck); Monroe (Blatchley); 
Noble (Van Gorder); Ow,m (MacDougal); Tippecanoe (Cunning
ham); Cass and Fayette (Hessler). 

EBEN4-CE1E. Ebony Family. 


DIOSPYRQS L. 


D. VIRGINIANA L. Persimmon. 'Possum Plum. , 
Abundant in the southern counties, where it reaches its great

-est development. According to Ridgway, in the southwestern 
counties it exceptionally reaches a height of 115 feet and a diam
eter of two feet. It occurs but rarely north of the central coun
ties. 

The wood is heavy, strong, compact and susceptible of a high 
polish. It is used for shoe-lasts, plane-stocks, etc., and is preferred 
to all other woods for shuttles. In old trees the heart wood 
is very dark, being almost black. The timber will undoubtedly 
come into general use for special articles of manufacture and 
should be preserved. The persimmon is now being largely culti
vated for its fruit, the persimmon orchards in Orange Oounty 
supplying a constantly increasing market. At least three types, 
varying sharply in fruit characters, are distinguished popularly, 
though not recognized botanically. 

Flowers in May and June. Fruit ripe after a few sharp frosts. 
Jefferson and Tippecanoe (Coulter); Orange (Troop); Gibson 

and Posey (Schnook); Clark (Baird and Taylor); Floyd (Clapp); 
Monroe and Vigo (Blatchley). 
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STYRACACElE. Storax Family. 

MOHRODENDRON Britton. 

M. CAROLINUM (L.) Britton. Rattle Box. Snowdrop Tree. 
(Halesia tetraptera L.) 

Reported only from neal' Evansville. A tree 35 to 50 feet high 
and from 15 to 20 inches in diameter, with light, soft-grained, 
compact wood of light-brown color. 

Flowers in April and May. 
Vanderburgh. 

OLEACElE. Olive Family. 

FRAXINUS L. 

F. AMERICANA L. White Ash. 
Generally distributed throughout the State, usually in rich 

soils. In wet lands it becomes greatly enlarged at the base. A 
large tree of the highest economic value. In common with many 
of the hardwood farms o·f the United States, it reaches its highest 
development in the lower Wabash basin. According to Ridgway, 
a height af 140 feet is not uncommon, and clean trunks af from 
80 to 90 feet are occasionally found. Its uses are too well known 
to need repetition. 

Flowering season, April and May. 
Distribution so general as to make the mention af specific sta

nans needless. 

F. LANCEOLATA Borck. Green Ash. 
(F. viridis Michx. f.) 

Rather abundant in the south€TIl part of the Shtte, less 80 

farther north. 'The species finds its highest development in low, 
rich bottolll lands along streams. The form reaches a height of 
from 50 to 60 feet and a diameter of from 18 to 24 inches. The 
wood is much inferior in quality to that of the white ash, for 
which it is often suhstituted. 

Flowering season, April and May. 
The range includes the southern counties, the form extending 

northward chiefly along the lines of the principal drainage chan
nels. 

F. PENN8YLVANICA Marsh. Red -Ash. 
(F. pubescens Lam.) 

This species is found sparingly in a few CO'UIlnes of the State, 
growing along the borders of streams in moist alluvial soils. It 
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reaches a height in our area o·f from 40 to 60 feet, rarely exceed
ing two foo,t in diameter. The wood is much less valuable than 
that of the white ash, with which, however, it is often confounded. 

Flowering season, April a.nd May. 
Reported fr.om foll.owing counties: Tippecanoe (Cunning

ham); Floyd and Kn.ox; Gibson. 

F. CAROLINIANA Mill. Water Ash. 
(F. platycarya Mich.) 

Found in cypress swamps in the southwestern counties. Col
lected in quantity by Dr. J. Schn.eck and verified by him at the 
Shaw B.otanical Gardens, St .Louis. Fl.owers in March and April. 

F. QUADRANGULATA Miohx. Blue Ash. 
A tall, slender troo found sparingly in nearly every part .of the 

State. Its usuall.ocati.on is in hilly regions, alth.ough occasionally 
extending its range to bottom lands. Its highest development is 
in the rich alluvial soils .of the lower Wabash, wwe it exception
ally reaehes a height .of from 100 t.o 115 feet. The wood is heavy 
and hard, but not str.ong. It is largely used f.or fl.oming and in 
carriage building. 

Fl.owering season, March and April. 

As it ranges through the State, its specific stations are .omitted. 


F. NIGRA Marsh. Black Ash. Hoop Ash. Water Ash. 
(F. 8ambucifolia Lam.) 

Well distributed thr.ough the State, though never in very great 
abundance. From 80 to 100 feet high and fr.om 18 to 24 inches 
in diametsT. W.ood not strong, but easily separating into thin 
layers, giving it especial value in interior finish, cabinet making, 
f.or barrel hoops, basket making, etc. 

FI.owering seas .on, April and May. 

Specific stati.ons .omitted b~ause of general range. 


ADELIA P. Br. 

A. AOUMINATA Miohx. Privet. 
(Forestiera acuminata Poir.) 

This scmthern form is reported as occurring .only in Gibson and 
Posey counties. It is a small tree .of from 20 to 30 feet in height 
and .of a diameter .of about six tQ eight inches. N.ot frequent and 
.of nQ ec.on.omic value. FQund usually in IQw, wet alluvial S.oils. 

FI.owers in March and April. 

Gibs.on and P.osey. 


http:usuall.ocati.on
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LOGANIACE.1E. Logania Family. 

SPIGELIA L. 

S. 	MARYLANDICA L. Indian or Carolina Pink. 
A showy plant growing in rich woods. Reported from a single 

co:unty. 

Flowering seasO'n from May until July. 

Marion (Moffatt). 


GENTIANACE.1E. Gentian Family. 

SABBATIA Adana. 

8. ANGUSTIFOLIA (l\fjchx.) Britton. Narrow-leaved Sabbatia. 
(S. brachiata Ell.) 

Occasional in the southern part of the State in somewhat clayey 
moist SQils. Reported definitely from a single county. 


Flowering from May until August. 

Jefferson (J. M. Coulter). 


8. ANGULARIS (L.) Pursh. Rose-Pink. 
In various counties usually in moist and rich sandy loams, near 

the borders of lakes or the lowlands of sluggish streams. Fre
quently found in considerable profusion in almost pure sand on 
the beaches of the smaller inland lakes. The flowers are very at
tractive and slightly fragrant., 

Flowers in July and August. 
Tippecanoe, (Cunningham); Cass (Hessler); Franklin 

(Meyncke); Jefferson (J. ~I. Coulter); Clark (Blliird and Taylor); 
Gibson and Posey (Schneck); Kosciusko (Coulter); Lake 
(Blatchley). 

GENTIANA L. 

G. CRINITA Froe], Fringed Gentian. 
In damp, usually rich soils, in open woods or meadows. Quite 

frequent in its range, but never abundant. Confined to the cen
tral and northern counties,· not being reported south of Marion ' 
County. 

Flowers in September and October. 
Cass (Hessler); Noble (Van Gorder); Wayne (Phinney); Kos

ciusko (Chipman); Marion (Hessler); Steuben (Bradner); Lake 
and Wabash (Blatchley). 

http:LOGANIACE.1E
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G. DETONBA Rottb. Smaller Fringed Gentian. 
(G. serrata Gunner.) 

Sparingly found in a few counties in damp soils, in the north
ern part of the State. '1'he stations are not infrequent, but only 
a few plants are found in any locality. 

Flowers in August and September. 

Tippecanoe (Ounningham); Noble (Van Gorder). 


G: QUINQUEFOLI.A. L. Stiff Gentian. Ague-weed. 
(G. quinqueflora Lam.) 

}I'ound in widely separated. counties, usually in moist, hillside 
thickets, less commonly in low grounds. Probably to be found 
throughout the St3Jte. 

Flowers in SepteilUber and October. 
Tippecanoe (Ounningham); Franklin (Meyncke); Noble (Van 

Gorder); Vigo (Blatchley); Marion; Steuben (Bradner); Fayette 
(Hessler). 

G. QUINQUEFOLlA OCCIDENTALlS Gray. 
(G. quinquefl,ora occidentalia Gray.) 

Reported only from the "Knob" region in southern Indiana, 
where it was collected by Dr. Clapp in 1837. No subsequent rec
ord for the State. 

Floyd (Clapp). 

G. PUBERULA Mi6hx. Downy Gentian. 
Found in southern counties of the State in open places in dry 

soil. 	 N arne of collector not accompanying specimens. 

Flowering in August and September. 

Harrison and Washington. 


G. SAPONARIA L. Soap wort Gentian. 
Occasional in wet soils in open places. Perhaps found in many 

counties, but of definite report only by Mr. Blatchley. 

Oollected in flower in September. 

Vigo (Blatchley); Lake and Laporte. 


G. ANDREWBII Griseb. Closed Gentian .. 
Of general distribution throughout the State, growing in 

moist, rich soils, in shaded places. Quite abundant in the sta
tions in which it is found. 

Flowers in September and October. 
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Tippecanoe (Dorner); Cass and Fayette (Hessler); Jefi'erson (J. 
M. Coulter); Monroe and Vigo (Blatchley); Franklin (Meyncke); 
Noble (Van Gorder); Jay, DelawlliI'e, Randolph, and Wayne 
(Phinney); Gibson and Posey (Schneck); Hamilton (Wilson); 
Steuben (Bradner). 

G. FLAVIDA A. Gray. Yellowish Gentian. 
(G. alba Gray.) 

Widely distributed in moist, rich soils and usually quite fre
quent in its stations. 

Flowers in September and October. 
Tippecanoe (Cunningham); Vigo and Monroe (Blatchley); 

Cass (Hessler); Noble (Van Gorder); Gibson and Posey 
(Schneck); Steuben (Bradner); Lake. 

FRASERA Walt. 

F. 	CAROLINENSIS Walt. American Columbo . 
. In many counties of the State in dry, rich soils, but nowhere 

common. 
Flowers from May until in July. 
Caas (Hessler); Franklin (Meyncke); Noble (VanGorder); Jay, 

Delaware, Randolph, and Wayne (Phinney); Gibson and Posey 
(Schneck); Decatur and Shelby (Ballard); Kosciusko (ChipIIJ1lJl); 
Steuben (Bradner); 'rippecanoe; Mcmroe and Vigo (Blatchley). 

OBOLARIA L. 

O. VIBGfNICA L. Pennywort. 
Confined to the southern' counties of the State, where it is oc~ 

casionally found in rich woods and thickets. The species prob
ably entered our flora from the south. Not reported from north . 
of Monroe and Vigo counties. 

Flowering season, April and May. 
Vigo and Monroe (Blatchley); J efi'erson (Barnes); Gibson and 

Posey (Schneck); Clark (Baird and Taylor). 

BARTONIA Muhl. 

B. VIRGINICA (L.) B. S. P. Yellow Bartonia. 
(E. tenella Muhl.) 


In moist soil in open woods. 

Flowering season from July to September. 

Lake (Hill). 
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MENY ANTHA(JElE. Buckbean Family. 

MENYANTHES L. 

M. TRIFOLIATA L. Marsh Bean. Bean Trefoil. 
In peat bogs and sphagnum swamps in the Il:orthern counties 

only, extending through the line of swamps and small lakes as 
far south as Caas County. Abundant in its various s/;a;tions. 

Flower season in our area, May and .Tune. 
Kosciusko (Chipman); Cass, Fulton, and Marshall (Hessler); 

Noble (Van Gorder); Lake (Hill); St. Joseph (Rothert); Steuben 
(Bradner); Starke (Blatchley). 

APOCYN ACElE. Dogbane Family. 

A1l-180NIA Walt. 

A. 	AMS(,)NIA (L.) Britton. 
(A.. Tabe'J'rt(Em(mtana Walt.) 

Reported from a single station in the southern part of the 
State. Abundant herbarium material verifies the reference. 
Grows in moist soil. 

Collected in flower May 27, 1894. 

Daviess (Clements); Gibson and Posey. 


VINCA L. 

V. MINOR L. Periwinkle. Myrtle. 
Largely escaped from cultivation, especially in southern parts 

of the State. Large areas are frequently entirely taken by the 
species. 

Flowers very early, Febrnary through May. , 

Hamilton and Marion (Wilson); Montgomery. 


APOCYNUM L. 

A. ANDR081EMIFOLIUM L. Spreading Dogbane. 
Found in several counties of the State, usually in dry, sandy 

soU. More abundant in the northern than in the southern coun
ties. FOlmd in field and thickets. 

Flowers in July and August. 
Tippecanoe (Cunningham); Cass (Hessler); St. Joseph' 

(Barnes); Lake (Hill); Vigo (Blatchley); Kosciusko (Coulter); 
Hamilton (Wilson); Steuben (Bradner). 
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A.. CANNABINUM L. Indian Hemp. 
In fields and thickets, of wider distribution and more abundant 

than the preceding. It is frequently a very attractive plant in 
dry, open fields, where in some localities it is the dominant plant 
form. . 

Flowers from July to September. 
Tippecanoe (Cunningham); Daviess (Clements); Cass and 

Fayette (Hessler); Vermillion (Wright); Jefferson and Kosciusko 
(Coulter); Vigo (Blatchley); Hamilton and Marion (Wils().n); 
Steuben (Bradner). 

ASCLEPIADACE.LE. Milkweed Family. 

ASCLEPIAS L. 

A. TUBEROSA L. Butterfly Weed. Pleurisy Root. 
One of the most brilliant of the genus in our hounds. Widely 

distributed and very abundant. It is found in dry soil, sandy or 
gravelly, and at times gives charncter to miles and miles of rail
road embankments. 

Begins fi().wering in June, but the mass fiowering being in 
August. 

Clark (Baird and Taylor); Dearborn (Collins); Daviess (Cle
ments); Jay, Delaware, Randolph, and Wayne (Phinney); Frank
lin (Meyncke); Gibson and Posey (Schneck); Jefferson (J. M. 
Coulter); ~ohle (Van Gorder); Owen (MacDougal); Tippecanoe 
(Cunningham); Vigo (Blatchley); Kosciusko (Coulter); Hamilton 
(Wilson); Steuben (Bradner); Cass and Marshall (Hessler). 

A. PURPURASCENS L. Purple Milkweed. 
Found in many counties in dry fields and thickets, and along 

roadsides. Frequently associated with A. tuberosa. The form is 
very difficult at times to separate from the preceding, almQSt per
fect intergradations occurring where the species grow together 
over large areas. 

lflowering season July to October. 
Daviess (Clements); Vigo (Bla;tchley); Jay, Delaware, Ran

dolph and Wayne (Phinney); Noble (Van Gorder); Clark (Baird 
and Taylor); Gibson and Posey (Schneck); Franklin (Meyncke): 
Hamilton (Wilson); Kosciusko (Ooulter). 

http:ASCLEPIADACE.LE
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A. 	 INCARNATA L. Swamp Milkweed. 
Found in marshes and wet soils throughout the State. Of 

greater abundance in the northern part. 
};'lowenng from July through September. 
Tippecanoe (Cunningham); Daviess (Clements); Jefferson (J. 

M. Coulter); Putnam (MacDougal); Jay, Delaware, Randolph, 
and Wayne (Phinney); Noble (Van Gorder); Clark (Baird and 
Taylor); Franklin (Meyncke); Gibson and Posey (Schnook); 
Fayette (Hessler); Vigo (Blatchley); Kosciusko (Coulter); Hamil
ton and Marion (Wilson); Steuben (Bradner). 

A. PULOHRA Ehrh. Hairy Milkweed. 
(A. inearnata pulehra Pers.) 

Found in similar localities and associa;ted with the preceding. 
Very difficult to separate the two forms, where they grow to
gether in large quantities. This species and incarnata probably 
have the sam~ range, but definite reports have come from only 
two counties. 

Flowers July through September. 

Jefferson (J. M. Coulter); Carroll. 


A. OBTUBIFOLIA Michx. Blunt-leaved Milkweed. 
An early flowering form occurring in dry, sandy soils in a few 

counties in the State. It is nowhere abundant bnt probably of 
wider distribution than the reports indicate. 

Flowers from ~fay through the summer. 
'fippecanoe (Hussey); Floyd (Clapp); Lake arid Vigo (Blatch

ley); Clark (Baird and Taylor); Gibson (Schneck). 

A. EXALTATA (L.) Muhl. Poke Milkweed. Tall Milkweed. 
(A. phytolacooidea Pursh.) 

In thickets and woods in moderately damp soil throughout the 
State. In many collections confused with A. variegata, a much 
less widely distributed form. 

Flowers in June and July, extending through September. 
Clark (Baird and Taylor); Jay, Delaware, Randolph, and 

Wayne (Phinney); Franklin (Meyncke); Noble (Van Gorder); 
Putnam (MacDougal); Tippecanoe (HuSBey); lJ"ayette (Hessler); 
Kosciusko (Chipman); Vigo (Blatchley); Hamilton (Wilson); 
Steuben (Bradner). 
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A. VARIEGATA L. White Milkweed. 
In dry woods and thickets, never very abundant and connnro 

largely to the southern counties of the State. It prefers sandy or 
gravelly soils, though oecasionally found in clays. 

Flowering season short, covering June and July. 
Daness (Clements); Monroe (MacDougal); Gibson and Posey 

(Schneck); Noble (Van Gorder); Clark (Baird and Taylor); Vigo 
(Blatchley); JefieTson and Marion. 

A. QUADRIFOLIA Jacq. Four-leaved Milkweed. 
A form of wide distribution, easily recognized by the middle 

leaves being usually in whorls of four. It is found in thickets or 
light woods usually in sandy or light, dry soil. 

Flowers from May until the latter part of July. 
Clark (Clapp); Jefferson (Barn.es); Daviess (Clements); Dear~ 

born (Collins); Franklin (Meyncke); Gibson and Posey (SchMck); 
Jay, Delaware, Randolph and Wayne (Phinney); Noble (Van 
Gorder); Putnam (MacDougal); Tippecanoe (Coulter); Floyd 
(Clapp); Monroe and Vigo (Blatchley); T'ayette (Hessler); De
catur and Shelby (Ballard). 

A.. SYRIACA L. Common Milkweed. Silkweed. 
(A. Oornuti Decaisne.) 

The most abundant member of the genus in the State, and of 
general recognition. It grows in fields and waste places, usually 
in rather dry soils, although at times found in good dcvelopment 
in the low, damp grounds adjoining lakes. 

Flowering from June through August. 
Tippecanoe (Coulter); Daviess (Clements); Jefferson (Barnes); 

Putnam (MacDougal); Jay, Delaware, Randolph, and Wayne 
(Phinney); Gibson and Posey (Schneck); Noble (Van Gorder); 
Franklin(Meyncke); Clark (Baird and Taylor); Dearborn (Col
lins); Decatur and Shelby (Ballard); Fayette (Hessler); Monroe 
and Vigo (Blatchley); Hamilton (Wilson); Steuben (Bradner). 

A. PERENNIS Walt. Thin·leaved Milkweed. 
Found in wet soils, chiefly the low bottom lands along streams 

in a few southern counties. 
Flowers from May through summer. 
Owen (MaoDougal); Gibson and Posey (Schneck); Clark (Baird 

and Taylor); Jefferson (Coulter); Davies!> (Clements). 
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A. VERTlOILLATA L. Whorled Milkweed. 
Easily recognized by its narrowly linear, sessile leaves, 

which are usually arranged in whorls of from three to seven. A 
dry soil form, ordinarily found on high ground in sandy soil. 
More abundant in northern part of its range. 

Flowers from July until September. 
St. Joseph (Barnes); Clark (Baird and Taylor); Cass and Mar

shall (Hessler); Vigo (Blatchley). 

ACE RATES Ell. 

A. VIRIDIFLORA (Raf.) Eaton. Green Milkweed. 
The s~ies in our State is confined in its mass distribution 

to dry, sandy soils of the northern counties. It is occasionally 
found in rocky regions farther south. 

Flowers from June through September. 

St. Joseph (Barnes); Tippecanoe (Hu.ssey); Clark (Baird and 

Taylor); Lake (Hill); Elkhart; Steuben (Bradner). 


A. FLORIDANA. (Lam.) Hitchc. 
(A. longifolia Ell.) 

Found in moist, rich soils, usually the loams along streams or 
about small inland lakes. More common in the northern coun
ties, occasionally found, however, in the southern part of the 
State. 

Flowers from June through September. 
Tippecanoe (Cunningham); Cass (Hessler); Jasper (Barnes); 

Gibson and Posey (Schneck); KOrSciusko (Coulter). 

AMPELANUS Rat 

A. ALBIDUS (Nutt.) Britton. 
(Enslenia tilbida N utt.) 

A trailing form that has entered our flora from the south. Con
fined to the southern counties, its northern record being Vigo 
County. It is found growing in wet soils usually on the banks of 
streams or in bottom land thickets. Usually abundant in the 
stations where it occurs. 

Plowers in June and July. 
Jefferson (Barnes); Gibson and Posey (Schneck); Clark (Baird 

and Taylor); Franklin (Meyncke); Vigo (Blatchley). 
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VINCETOXICUM Walt. 

V. GONOOARPOS Wa.lt. La.rge-Ieaved Angle-pod. 

(GorwlObus lrevia macrophyUus Gray.) 


In moist thickets in the southern pari of the State. Herbarium 
specimens are labelled "southern Indiana," so no definite coun
ties can be given. The collections were probably made in the 
southwestern counties, the form baving entered our flora from the 
south rather than the east. 

. V. GONOOARPOS LlEVrS (Mich.) Britton. 
(GonolobU8 hl3via Mich.) 

Along the banks of streams in rich, wet soils, in the southwest
ern counties. Of sparing, occurrence. 

Gibson and Posey (Schneck). 

CONVOLVULACE1E. Morning-glory Family. 

QUAMOCLIT Moench. 

Q. COCCINEA (L.) Moench. Cypress Vine. Indian Pink. 
(Ip<nnrea Quamoclit L.) 

Escaped from gardens somewhat extensively in the southern 
pm of the State. It nowhere wanders far from its original sta
tion, not leaving cultivated grounds, or those recently abandoned. 
Apparently unable to maintain itself in the midst of the original 
plants of the area. 

Flowers in July and August. 
Clark (Baird and Taylor); Gibson and Posey (Schnook); Jef

ferson. 

IPOMCEA L. 

I. PANDURATA (L) Meyer. Man-of-the-Earth. Wild Potato Vine. 
Abundant in sandy soils and cultivated fields in many parts of 

the State. The trailing or climbing weak stems give little evi
dence of the enormous fleshy root from which they spring. This 
root habit makes it very difficult to exterminate when it has fairly 
established itself and has given it a place among the worst weeds 
in many localities. 

Flowering begins in May and continues through the summer. 
Tippecanoe (Cunningham); Jefferson and Kosciusko (Coulter); 

Clark (Baird and Taylor); Dearborn (Collins); GibiIDn and Posey 
(Schneck); Noble (Van Gorder); Frwklin CMeyncke); Jay, DeIa
ware, Randolph, and Wayne (Phinney); Decatur (Ballard); 
Fayette (Hessler); Vigo (Blatchley). 
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r: LACUNOSA L. Small·flowered White Morning.gl~ry. 
Abundant in low, wet soils in many counties of the State. 

Along meadow streams and in the low lands about lakes it is fre
quently the prevailing plant form. Much more abundant in th~ 
southern counties. 

Flowers from July until October. 
Tippecanoe (Cunningham); Jefferson (Barnes); Clark (Baird 

and Taylor); Gibson and Posey (Schneck); Franklin (Meyncke); 
Vigo (Blatchley); Kos\ciusko (Coulter); Hamilton and Marion 
(Wilson). 

1. PURPUREA (L.) Roth. Morning.glory. 
Escaped from cultivation in all parts of the State, oocurring in 

waste grounds or invading cultivated fields. As an escape, it flow
ers with less profusion than when under cultivation, and the flow
ers are smaller. 

Flowers from July through September. 
Jeffersou (Barnes); Dearborn (Oollins); Clark (Baird and Tay

lor); Gibson and Posey (Schneck); Noble (Van Gorder); Franklin 
(Meyncke); Jay, Delaware, Randolph, and Wayne (Phinney); 
Daviess (Clements); Decatur (Ballard); Vigo (Blatchley); Hamil
ton and Marion (Wilson). 

1. HEDERACEA Jacq. Ivy·leaved Morning.glory. 
Of less general distribution than the preceding, but occurring 

in similar locations. Also found in alluvial soils along streams. 
In common with the other members of the genus, it prefers soils 
with an admixture of sand. 

Kosciusko (Ohipman); Putnam (MacDougal); Jefferson (J. M. 
Coulter); Gibson and Posey (Schneck); Dearborn (Collins); Clark 
(Baird and Taylor); Franklin (Meyncke); Marion; Fayette (Hess
ler); Vigo (Blatchley); Hamilton (Wilson). 

CONVOLVULUS L. 

C. SEPIUM L. Hedge Bindweed. 
(0. sepium Americanus Sims.) 

A moist soil form in fields and thickets. };requently very 
abundant and annoying. Widely distributed in situations indi
cated and also in alluvial sands. 

Flowers from June through September. 
Tippecanoe (Cunningham); Jefferson (J. M. Coulter); Gibson 

and Posey (Schneck); Putnam (MacDougal); Noble (Van 
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Gorder); Franklin (Meyncke); Jay, DelawaJ'e, Randolph, and 
Wayne (Phinnay);Dooatllr (Ballard); Fayette (Hessler); Vigo 
(Blatehley); Hamilton and Marion (Wil9Oll); Steuben (Bradner). 

O. 	REPENS L. 
In dry soils in the central pari of the State. Somewhat com

mon where found. 

Hamilton and Mari()n (WilBon); Steuben (Bradner). 


O. SPITHAMA..EUS L. Upright Bindweed. 
Not uncommon in dry, sandy or rocky situations, more fre

quently upon hills and banks. Neither so widely distributed nor 
abundant as the preceding. Ea.sily recognized by the two large 
bracts which nearly enclose the calyx. 

Clark (Baird and 'l'aylor); Noble (Van Gorder); Jay, Dela
ware, Randolph, and Wayne (Phinney); St. Joseph (Rothert); 
Jefferson and Floyd. 

C. ARVENSIS L. Small Bindweed. 
In fields and waste places in several parts of the State, in dry, 

preferably sandy O!l' gravelly soils. Known locally in a few 
places as "corn bind." 

Flowers from May through August. 
Det:t:rbom (Coning); Jay, Delaware, Randolph, and Wayne 

(Phinney); Mari()n (Hessler); Lake (HiH); Vigo (Blatchley). 

CUSCUTACElE. Dodder Family. 

OUSCUTA L. 

C. ARVENSIS Beyrioh. Field Dodder. 
Sparingly found throughout the State in fields ·upon variOU8 

herbs, rarely upon low shrubs.. The difficulty of discrimination 
in this genU8 has resulted in most botanists leaving the species 
severely alone, hence the reports upon distribution are relatively 
meagre. 

Flowers in .July and August. 

Dearborn (Collins); Lake (Hill). 


C. POLYGONORUM Engefm. Smart-weed Dodder. 
(0. ehloroearpa Engelm.) 

One of the most abundant o.f our dodders. It is found in very 
great abundance in moist, rich soil, parasitic upon various species 

58-Geol. 
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of Polygonums and other h~bs. It attacks almost any fairly suc
culent herbaceous plant and makes a remarkably rapid growth 
when it has secured attachment to the host. Its orange-yellow 
color makes it of fairly easy recognition. It is very difficult to 
exterminate when it has once obtained a foothold. 

Flowers from late in July until September. More abundant 
in northern counties. 

Marion and Lake; Vigo (Blatchley); Kosciusko (Coulter); Tip
pecanoe (Wright); Montgomery (J. M. Coulter). 

C. 	CEPBALA.NTBI Engelm. Button·bush Dodder. 
(C tenuiflora Engelm.) 

Parasitic upon shrubs and tall, hard-stemmed herbs. In our 
area more frequently found upon the Button-bush than any other 
form. Probably found throughout the State, but definitely re
"ported from but few counties. 


Flowers in July and Augnst. 

Lake (Hill); Hamilton (Wilson). 


C. GRoNovn Willd. Common Dodder.. 
Our most widely distributed and abundant form. Parasitic on 

herbs and low shrubs, and preferring rather moist soils, though 
thriving well in dry fields. All the CUSClltas are variable, but this 
species has a very wide range of variation in both habit and char
acter o.f its station. 

Flowers in July and August. 
Jefferson (Barnes); Putnam (MacDougal); Clark (Baird and 

Taylor); Gibson and Posey (Schneck); Noble (Van Gorder); 
Franklin (Meync:ke); Jay, Delaware, Randolph, and Wayne 
(Phinney); Fayette (Hessler); Hamilton (Wilson); Vigo (Blatch
ley); Steuben (Bradner). . 

C. COMPACTA. JuS8. Compact Dodder. 
Not uncommon on shrubs, but not nooxly so abundant as the 

preceding forIDS. It has probably not belen separated by collectors 
from C. Gronovii on the one hand and C. paradoxa on the other. 
In our range it is ordinarily found in rather dry regions, and 
seems better able to resist excess sunlight than the other members 
of the genus. 

Flowers in July and August. 

Posey and Gibson (Schneck); Montgomery (Cunningham). 
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C. 	PARADOXA Raf. Glomerate Dodder. 
CO. glomerata Choisy.) 

A very characteristic species parasitic upon the larger com
positaJ. Found also upon o,ther strong herbs. The flower clus
ters run together, forming dense m.asses, so that at times, the host 
plants seems to be encircled with a small rope. These confluent 
flower masses are frequently over an inch wide and deep. With 

, us the species seems to. prefer the Great Ragweed, though also 
largely found upon various species of sunflower. 

Flowers from July thrQlUgh September. 
Dearborn (Collins); Jay, Delaware, Randolph, and Wayne 

(Phinney); Gibson and Poeey (Schneck); Noble (Van Gorder); 
Tippecanoo (Cunningham); Jefferson (Barnes); Kosciusko (Coul
ter); Hamilton and Marion (Wilson); Harrison. 

f' 

POLEMONIACE£. Phlox: Family. 

PHLOX L. 

P. P.ANICULA.TA L. Garden Phlox:. 
Found in many parts of the State in shaded places, usually in 

rich moist soils. A favorite location is near streams or in their 
bordering thickets. 

Flowers in June, continuing through August. 
Tippecanoe (Cunningham); Davies.s (Clements); Jefferson 

(Barnes); Vigo (Blatchley); Putnam (MacDougal); Jay (Phin
ney); Dearborn (Collins); Clark (Baird and Taylor); Franklin 
(Meyncke); Gibson and Posey (Schneck); Fayette (Hessler); De
C8Jtur and Shelby (Ballard); Hamilton and Marion (Wilson). 

P. MACULATA' L. Wild Sweet-William. 
In many counties growing in soils either on the borders of open 

places or in deep woods. It is for the most part indicative of rich 
soil. White fo'l'llls also occur in some localities. 

Flowers in June and July. 
11onroe and Vigo (Blatchley); Jay, Delaware, Randolph, and 

Wayne (Phinney); Jefferson (J. M. Coulter); Clark (Baird and 
'raylor); Gibson and Posey (~chneck); St. Joseph (Rothert); De
catur and Shelby (Ballard); Tippecanoe (Coulter); Hamilton 
(Wilson); Fayette (Hessler). 

http:P.ANICULA.TA
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P. OVATA L. Mountain Phlox. 
Reported only from the hill regions of southern Indiana. The 

form. is of the mounta.inB, and ita extension <If range into Indiana 
is questionable. Admitted on herbarium specimens labelled as 
from "southern Indis.na.." 

Flowers in June and July. 

Clark (Baird and Taylor); Jefferson. 


P. GLABERRIMA L. Smooth Phlox. ' 
Well distributed through the State in moist, rich soils, occur

ring <In prairies or in rather light woods. It is pot!8ible that the 
forms referred to P. ovata are broad-leaved forms of this species. 

Begins to flower in May, and continues through August. 
Tippecanoe (Hussey); Jefferson and Jasper (Barnes); Clark 

(Baird and Taylor); Davies.s (Clements); GibMn and Posey 
(Schneck); Jay (Phinney); Vigo (Blatchley); Vermillion 
(Wright): 

P. PILOSA L. Downy Phlox . 
. In dry, rather sandy, 1008e Boil in the northern counties; in 

damp prairies and borders o·f woods in the southern counties. 
Distributed widely, but more abundant in the northern part of its 
range. 

Flowers from April through June. 
Tippooanoe (Cunningham); Daviess (Clements); Johnson 

(Barnes); Vigo (Blatchley); Noble (Van Gorder); Jefferson (J. 
Y. Coulter); Dearborn (Collins); Clark (Baird and Taylor); Gib
son and Posey (Schneck); St. Joseph (Rothert); Knox (Spillman); 
Steuben (Bradner); CIlilS (Hessler). 

P. AlII(ENA Sims. Hairy Phlox. 
A species entering our flora from the south and confined to the 

southern counties where it is sparingly found. Occurs in dry, 
upland places. 

Fl<Iwering in May and June. 

Jefferson (J. M. Coulter); Gibson and Posey (Schneck). 


P. DIVAlUOATA L. Wild Blue Phlox. 
The most widely distributed and abundant species of the genus. 

It is' found in ravines, open woods, thickets or wherever moist, 
rich soil a.nd shade occur. Usually very abundant in thickets 
bordering streams. 

Flowering from April through June. 

http:Indis.na
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Tippecanoe (Cunningham); Daviess (Clements); Jefferson 
(Barnes); Monroe and Vigo (Blatchley); Putnam (MacDougal); 
Noble (Van Gorder); Jay, Dela.ware, Randolph/and Wayne (Phin
ney); Clark (Baird and Taylor); J1'ranklin (Meyncke); Gibson and 
Posey (Schnook); Vermillion (Wright); Knox (Spillman); De
catur and Shelby (Ballard); Fayette and Cass (Hessler); Hamilton 
and Marlon (Wilson). 

P. lnll'IDA. Beck. Cleft Phlox. 
On samdy hillsides and dry open woods in several counties. Or

dinarily in considerable quantity in the stations where found. 
Probably of general occurrence. 

Flowers in April and May, at times continuing through June 
in the northern pa.rt of the State. 

Lake, Starke, Vigo, and Monroe (Blatchley); Tippecanoe 
(Coulter). 

P. 8UBULATA. ,L. Ground or Moss Pink. 
In extremely dry, sandy 01' rooky soils. Its low habit of growth 

and botanically unpromising stations have doubtl€SB prevented 
more numerous reports of its occurrence. Probably found in 
most of the northern counties. 

Flowers from April through June. 
Tippecanoe (Cunningham); Clark (Baird and Taylor); Kosci

usko (Coulter); Jefferson and Montgomery. 

POLEMONIUM L. 

P. REPrANS L. Jacob's Ladder. Greek Valerian. Blue-bells. 
In shaded, rather damp plaoos throughout the state. The In

diana forms are of stronger stem habit, and the entire plant 
more hairy than indicated by descriptions. The same is true of 
lllinois forms examined. A comparison with eastern material 
rut the Gray herbarium shows that the western form is easily dis
tinguished by the characters indicated. 

Flowers in April and May. 
Tippecanoe (Cunningham); Hamilton and Marion (Wilson); 

Daviesa (Clements); Jefferson (Barnes); Noble (Van Gorder); 
Jay, Delaware, Ran.dolph and Wayne (Phinney); Dearborn (Col
lins); Clark (Baird and Ta.ylor); Franklin (Meyncke); Gibson and 
Posey (Schneck); Monroe and Vigo (Blatchley); Putnam (Mac
Dougal); Vermillion (Wright); St. Joseph (Kizer); Decratur 
(Ballard); Payette (Hessler); Knox (Spillman). 
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HYDROPHYLLACE1E. Water-Ieat Family. 

HYDROPHYLLUM L. 

H. VIRGINlOUM L. Virginia Water·leaf. 
In shaded places, in moist, rich soils. Of much greater abund

ance in the southern counties, though found in suitable localities 
in the n&rthern tier of counties. 

Flowers from April until August. 
Tippecanoe (Cunningham); Jay, Delaware, Randolph, and 

Wayne (Phinney); Jefferson (J. M. Ccmlter); Vigo (Blatchley); 
Noble (VIlJD. Gorder); Franklin (lleyncke); Clark (Baird and Tay
lor); Decatur (Ballard); Fayette (Hessler); Steuben (Bradner). 

H. MAOROPHYLLUM Nutt. Large.leaved Water·leaf. 
In rich, damp situations in woods and ravines. Not so abun

dant as the other species of the genus, but found in greater or 
less numbers in every P3J1't of the State. More common in south
ern counties. 

Flowers in May and June. 
Tippecanoe (Cunningham); Jefferson (Barnes); Vigo (Blatch

ley); Putnam (MacDougal); Jay, Delaware, Randolph, and Wayne 
(Phinney); Noble (Van Gorder); Gibson and Posey (Schneck); 
Franklin (Afeyncke); Clark (Baird and Taylor); Fayette (Hess
ler); Hamilton and Marion (Wilson). 

H. APPENDIOULATUM Michx. 
In the same soils as the preceding. Found throughout the 

State and quite abundant wherever the conditions of wet soil and 
light shade aTe found. 

Flowers in May and June. 

Tippecanoe (Cunningham); Daviess (Clements); Jefferson (J. 


M. Coulter); Jay, Delaware, Randolph, and Wayne (Phinney); 
Gibson and Posey (Schneck); Clark (Baird and Taylor); Monroe 
-and Vigo (Blatchley); Putnam (MacDougal); Noble (Van Gor
der); Franklin (Meyncke); Decatur (Ballard); St. Joseph 
(Rothert); Fayette (Hessler); Knox (Spillman); Hamilton and 
Marion (Wilson); Steuben (Bradner). 
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H. CANADENSE L. Broad-leaved Water-leaf. 
In woods and the sides of deep ravines. The species requires 

more shade than the other members of the genus and is appa
rently less dependent upon soil moisture. Not specially common. 

Flowers in June and July. 
VigQ and Monroe (Blatchley); Jefferson (J. M. Coulter); Put

nam (MacDougal); Clark (Baird and Taylor); Laporte. 

MACROCAL YX Trew. 

l\I. N YCITELEA (L.) Kuntze. 
( Bllisia Nyctelea L.) 

Found only in moist soils in the southern part of the State. 
Added to the flora by W. S. Blatchley. 

Flowers in April and May. 
Vigo (Blatchley); Knox (Spillman). 

PHACELIA Juss. 

P. BIPINNATIFIDA Michx. Loose-flowered Phacelia. 
Common in the southern counties of the State in moist, rich 

soils, usually in hilly places or in woods. The only northern re
port is from Cass County. 

Flowers in April and May. 
Daviess (Clements); Cass (Hessler); Jefferson (Barnes); Clark 

(Baird and 'l'aylor); Franklin (Meyncke); Gibson and Posey 
(Schneck); Vigo (Blatchley); Hamilton and Marion (Wilson). 

P. PuRSHII Buckley. 
A very beautiful form quite widely distribut,ed, and having its 

best development in moist, rich soils. It is, also found in sandy, 
open woods and has invaded :fields in ~orne cases as a weed. 

Flowers from April through ,June. 
Tippecanoe (Cunningham); Cass (HessleT); Dearborn (Collins); 

Clark and Jefferson (Barne1s); Vigo (Blatchley); Noble (Van Gor
der); Franklin (Meyncke); Jay, Delaware, Randolph, and Wayne 
(Phinney); Gibson and Posey (Schneck); Decatur and Shelby 
(Ballard); Fayette (Hessler); Marion; Hamilton (Wilson). 

BORAGINACE1E. Borage Family. 

HELIOTROPIUM L. 

H. lNDICUM L. Wild Heliotrope. 
Sparingly found in waste places and along streams in the 

southern counties of the State. 
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Flo.wering season, from May until the frosts. 
Davieea (Clements); Jefferson (Barnes); ,Clark (&.ird and Tay

Io.r); Gibson and P013ey (Schneck); Vigo (Blatchley). 

CYNOGLOSSUM L. 

C. OFFIOIN.A.LE L. Hound's·Tongue. 
Abundant thro.ugho.ut the State in waste places and along 

ro.adsides. Ordina;rily found in dry, co.arse so.il. The form is 
easily recognized by means of its fetid odor and purple corolla. 

Flowering season, fro.m May until October. 
Tippecanoe (Ounningham); Hamilton and Marion (Wilson); 

Jefferson (Barnes); Putnam (MacDougal); Olark (Baird and Tay
lor); Noble (Van Gorder); Jay, Delaware, Randolph, and Wayne 
(Phinney); Franklin (Meyncke); Gibson and Posey (Schneck); 
Vermillion (Wright); Decatur and Shelby (Ballard); Fayette 
(Hessler); St. Joseph (Rothert); Vigo (Blatchley); Steuben 
(Bradner). 

O. 	VIRGINlOUM L. Wild Comfrey. 
In mm'e sha.ded places, preferring ra.tber dry soils. Lees widely 

distributed and less common than preceding. 
Flowers from June through August. 
Tippecanoe (Cunningham); Daviess (Clements); Clark 

(Barnes); Noble (Van Gorder); Jay, Delaware, Rando.lph, and 
Wayne (Phinney); Jefferson (J. M. Coolter); Franklin 
(Meyncke); Gibson and Posey (Schneck); Vigo (Blatchley); Steu
ben (Bradner). 

LAPPULA Moench. 

L. LAPPULA (L.) Karst. Stickseed. BUl'Ileed. 
(Echin08permum Lappula Lehm.) 

Throughout the State in open waste places and abandoned 
fields in dry soH. In certain localities an annoying weed. 

Flowers from April until August. 
Tippecanoe (9unuingham); Jennings and Bartholomew 

(Barnes); Jay, Delaware, Randolph, and Wayne (Phinney); Clark 
(Baird and Taylor); Noble (Van Gorder); Jefferson (J. M. Oom
ter); Franklin (Meyncke); Gibson and Posey (Scllneck); Fayette 
(Hessler); Vigo (Blatchley); Hamilto~ and Marion (Wilson); 
Steuben (Bra.dner). 

http:thro.ugho.ut
http:OFFIOIN.A.LE
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L. 	VIRGINIANA (L.) Greene. 
(Echinospermurtl Virginicum Lehm.) 

. Comm'On in all parts Oof the State in dry sOoil in shaded places. 
FOound in op.en woods, thickets Oor along fence rOows. 


Flowers frOom June unw. late in September. 

Tippecanoe (Cunningham); Putnam (MacDOougal); Clark 


(Baird and Taylor); Noble (Van Gorder); Jay, Delaware, Ran

dolph, and Wayne (Phinney); Jefierron (J. M. Coulter); Franklin 

(Meyncke); Gibsoo and POS€y (Schneck); Daviess (Clemenm); 

Fayette (Hessler); VigOo (Blatchley); Steuben (Bradner). 


MERTENSIA Roth. 

M. VmGINICA (L.) DC. SmOoOoth Oor True LungwOort. Blue-bells. 
In lOow, wet grounds' 8illd alOong streams, usually in rather 


shaded places. CommOon in most parts of the State, but especially 

abundant in the southern COounties. S'Omewhat cultiva,ted fOor 

orruunent, but objectiOonable because Oof its rapid spread. 


Flowers in March and April. 
Casa and Fayette (Hessler); Jefferson (Barnes); Putnam (:Mac


DOougal); Clark (Baird and Taylor); Wayne (Phinney); DearbOorn 

(Collins); Franklin (Meyncke); Gibson and Posey (Schneck); Tip

pecanoe (Cunningham); Knox (Spillman);, Vigo (Blatchley); 

HamiltOon (Wilson). 


MYOSOTIS L. 

M. PALUSTRIS (L.) Lam. FOorget-me·nOot. 
Added to the State flora by Mr. Blatcllley. Growing in damp, 

low places and not at all abundant. 
FIOowers in May. 
Vigo (Blatchley). ~~ 

M. LAXA Lehm. Smaller Forget-me nOot. 
In wet, muddy places. Reported frOom Porter County by Rev. 

E. 	J. Hill. 

FlOowers from May until July. 


M. VmGINIOA (L.) B. S. P. Spring Scorpion Grass. 
(M. verna Nutt.) 

C'Onfined to a few southern. counties, where it is found Oon dry, 
rooky hillsides. 


Flowers in April and .May. 

Clark (Baird and Taylor); Jefferson (J. M. Coulter); Franklin 


(Meyncke); Gibson and Posey (Schneck); Harrison: 
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LITHOSPERMUM L. 

L. ARVEN8E L. Corn Gromwell. 
Indicative of dry, usually sandy soil. Found in many parts 

of th€ State, but especially abundant in the northern counties. 
It is found along railways, in waste places, sometimes taking pos
session of cultivated fields. 

Flowers from May until late in August. 
Tippecanoe (Cunningham); Cass and Fayette (Hessler); Jeffer

son (Barnes); Noble (Van Gorder); Jay, Delaware, Randolph, and 
Wayne (Phinney); St. Joseph (Rothert); Knox (Spillman); Vigo 
(Blatchley); Lake; Hamilton and Marion (Wilson); Steuben 
(Bradner). 

L. OFFICINALE L. Gromwell. 
Dry soil in fields and waste places. Commo.n in the southern 

counties, not found in the northern. 
Flowering from May until August. 
Clark (Baird and Taylor); Jay, Delaware, Randolph, and 

Wayne (Phinney); Franklin (Meyncke); Jefferson and Tippe
canoe. 

L. LATIFOLIUM Michx. American Gromwell. 
In various parts of the State in dry soil in thickets or waste 

fields. Prefers sandy or gravelly soil and is more abundant in the 
northern counties. 

Flo'ovel's in May and June. 
Noble (Van Gorder); Jay, Delaware, Randolph, and Wayne 

(Phinney); Jefferson (J. M. Coulter); Franklin (Meyncke); Gib
son and Posey (Schneck); Fayette (Hessler); Vigo (Blatchley). 

L. GMELINI (Michx.) A. S. Hitchcock. Hairy Puccoon. 
(L. hirtum Lehm.) 

Common in dry, sandy soil throughout the State. A conspicu
ous member of the flora of the dune region. V~ abundant 
wherever found, but of mo're numerous stations in the northern 
part of the State. 

Flowers from April through June. 
Cass (Hessler); Laporte (Barnes); Vigo (Blatchley); Noble Van 

Gorder); Clark (Baird and Taylor); Jefferson (J. M. Coulter); 
Gibson and Posey (Schneck); Tippecanoe (Noel); Knox (Spill
man); Steuben (Bradner). 
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L. 	CANEBCENB (MichlC.) Lehm. Hoary Puccoon. 
Dry, sandy soils on prairies and along roadsiues or railways. 

Especially abundant in the northern counties. 
Tippecanoe (Cunningham); Daviess (Clements); Vigo (Blatch

ley); Noble (Van Gorder); Jay, Delaware, Randolph, and Wayne 
(Phinney); St. Joseph (Rothert); Knox (Spillman). 

L. ANGUSTIFOLIUM Michx. Narrow·leaved Puccoon. 
In dry soil, especially on prairies or in open places. It prefers, 

as do the other species of the genus, sandy or gravelly, rather 
loose soil. According to reports, confined chiefly to the southern 
counties. 

Flowering in May and June. 
Vigo (Blatchley); Gibson and Posey (Schneck); Steuben (Brad

ner) ; Tippeca;lloe. ' 

ONOSMODIUM Mich. 

O. CAROLINI.A.NUM (Lam.) DC. Sbaggy False Gromwell. 
Confined foir the most part to the southern counties, though 

found sparingly in the north-central. parts. It frequents dry, 
gravelly soil and is generally found along roadsides or in waste 
fields. 

Flowers in May and June. 
Clark (Baird and '1'aylor); Jefferson (J. M. Ooulter); Jay, Dela..

ware, Randolph, and Wayne (Phinney); Vigo (Blatchley); Tippe
canoe (Cunningham); Hamilton (Wilson): 

O. MOLLE Michx. Soft-hairy False Gromwell. 
(0. Carolinianum molle Gray). 

Open places in dry, sandy or rocky soil. Reporrted only south. 
Flowers May and June. 
Clark (Baird and Taylor). 

O. 	VIRGINIANUM (L.) DC. 
Not common. Reported only from the eastern counties of the 

State as occurring on dry, rocky slopes. 

Collected in flower in June. 

Jay, Delaware, Randolph, and Wayne (Phinney). 
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SYMPHYTUM L. 

S. OFFICINALE L. Comfrey. Healing Herb. 
Rather common in southern counties, occurring in dry, waste 

places. 
Flowers in June and July. 
Clark (Baird and Taylor); Jay, Delaware, Randolph, and 

Wayne (Phinney); Jefferson (J. M. Ooultrer); Gibson and Posey 
(Schneck); Marion; Monroe and Vigo (Blatchley). 

ECHIUM L. 

E. VULGARE L. Viper's Bugloss. Blueweed. 
Somewhat sparingly found in the northern part of the State in 

coarse soils. It usually follows railroad embankments and is be~ 
coming more common within the past few years. Definite reports 
from but two counties. 

Flowers in June and July. 
Kosciusko (Hessler); Tippecanoe (Coulter). 

VERBENACE1E. Vervain Family. 

VERBENA L. 

V. OFFICINALIS L. European Vervain. 
Rare in the southeastern pa;rt of the State, where its presence 

was noted by Dr. Robert Hessler as a migrant. It occurs in dry, 
coarse soil. 

Collected in flower in June. 
Fayette (He,ssler); Jefferson. 

V. URTICIFOLIA L. White or Nettle-leaved Verbena. 
Common in most parts of the State in waste places, indicative 

of dry soil. A coarse, unsightly plant, hybridizing with several 
other species of the genus. According to Britton and Brown, it 
hybridizes with V. bracteosa, V. hastata and V. stricta. 

Flowers from June through September. 
Tippecanoe (Cunningham); Jefferson and Kosciusko (Coulter); 

Daviess (Clements); Fayette (Hessler); Putnam (MacDougal); 
Vigo (Blatchley); Hamilton and Marion (Wilson); Steuben (Brad
ner). 

V. HASTATA L. Blue Wild Verbena. 
In moist, grassy fields and in waste places in mo,st parts of the 

State. More abundant and of better development in dry soils. 
Flowers from June until in September. 
Tippecanoe (Cunningham); Daviess (Cleme11ts); Jefferson 

(Barnes); Fayette (Hessler); Hamilton and Marion (Wilson); Vigo 
(Blatchley); Steuben (Bradner). 
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V. ANGUSTIFOLIA Michx. Narrow-leaved Wild Verbena. 
In dry, light sandy soils and on high banks of 

streams. According to' Dr. Hessler, especially comm~:m in 
"wind-bIO'wn sandy soils which barely cover the underlying 
limestone." Hybridizes with V. stricttl and V. hracteosa. 

Daviess (Clements); Cass (Hessler); Je:lLersO'n (Barnes). 

V. STRICTA Vent. MuIlell:leaved Verbena. 
Quite abundant in several counties and prO'bably O'ccurring 

throughO'ut the State. Hybridizes with V. bracteosa. Dry, waste 
places. 

FIO'wers frO'm June until October. 
Tippecanoe (Cunningham); Daviess (Clements); Putnam (Mac

DO'ugal); KO'sciuskO' (Coulter); Vigo (Blatchley); Hamilton and 
Marion (Wilson); Steuben (Bradner); Fayette (Hessler). 

V. 	BRACI'EOSA Michx. Large·bracted Verbena. Prostrate Verbena. 
Widely distributed in the State and ordinarily quite abundant. 

It	frequents dry, O'pen plac:es O'r exposed sand and gravel banks. 
FIO'wers from May until Septembe:r. 
TippecanO'e (Cunningham); Daviesil (Clements); Je:fierson 

(Barnes); Putnam (MacDO'ugal); Fayette (Hessler); Hamilton and 
Marion (Wilson); Monroe and Vigo (Blatchley); Gibson. 

V. CANADENSIS (L.) Britton. Large-flowered Verbena. 
(V. Aubletia L.) 


In dry soil in the sO'uthern part of the State. 

Flowers from May until August. 

J e:fierson and Gibson. 


LIPPIA L. 

L. 	LANCEOLATA Michx. Fog-fruit. 
In moist soils in low places throughout the State. Usually 

abundant in the stations in which it is found. 
Flowers from early in June thrO'ugh August. 
Tippecanoe (Cunningham); Daviess (Clements); Jefferson (J. 

M. Coulter); Fayette (Hessler); Decatur (Ballard); Putnam (Mac
Dougal); KosciuskO' (CO'ulter); Vigo (Blatchley); Hamilton and 
MariO'n (Wilson). 



900 REPORT OF STATE GEOLOGIST, 

LABIAT1E. Mint Family. 

TEUCRIUM L. 

T. CANADENSE L. Wood Sage. 
Widely distributed and abundant, occurring in moist, rich soils. 

its favorite stations seem to be the banks of streams and borders 
of marshes. 

Flowers from June until the early frosts. 
Tippecanoe (Cunningham); Daviess (Clements); Jefferson 

(Barnes); Putnam (MacDougal); Gibson and Posey (Schneck); 
Clark (Baird and Taylor); Franklin (Meyncke); Jay, Delaware, 
Randolph, aild Wayne (Phinney); Noble (Van Gorder); Vermil
lion (Wright); Fayette (Hessler); Hamilton and Marion (Wilson); 
Vigo (Blatchley); Steuben (Bradner). 

ISANTHUS Michx. 

I. BBACHIATUS (L.) B. S. P. False Pennyroyal. 
(1. wruleus Mich.) 

An inoonspicuous form found in the southern counties in sandy 
soils, chiefly along the banks of streams. Rather common. 

Flowering season, July and August. 
Jefferson (Barnes); Union (MacDougal); Franklin (Meyncke); 

Clark (Baird and Taylor); Fayette (Hessler). 

TRICHOSTEMA L. 

T. DICHOTOHUM L. Bastard Pennyroyal. Blue Curls. 
First detected by Dr. B. W. Evermann as a member of the State 

flora and reported by Professor Blatchley. It occurs sparingly in 
sandy soil on river banks. 

Collected in flower in September. 

No additional stations have been reported. 

Vigo (Blatchley). 


SCUTELLARIA L. 

S. LATERIFLOBA L. Mad-dog Skullcap. 
In wet soils throughout the State. Especially abundant at bor

ders of wet thickets and in the low lands surrounding marshes 
and lakes. . 

Flowers from July through September. 

Tippecanoe (Cunningham); Daviess (Clements); Jefferson (J. 


M. Coulter); ,Putnam (MacDougal); Gibson and Posey (Schneck); 
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Clark (Baird and Taylor); Jay, Delaware, Randolph, and Wayne 
(Phinney); Noble (Van Gorder); Knox (Spillman); Round Lake 
(Deam); Fayette (Hessler); Vigo (Blatchley); Hamilton and Ma.
rion (Wilson); Steuben (Bradner). 

S. 	SERBATA Andr. Showy Skullcap. 
Reported from but few counties as occurring sparingly in damp 

woods. 	 A very handsome species of easy recognition. 

Flowers in June and July. 

Gibson and Posey (Schneck). 


8. INCANA MubL Downy Skullcap. 
(S. caneaoolUl Nutt.) 

Quite abundant in many parts of the State. It is usually 
found in moist soils, although it is reported by Mr. Blatchley as 
"frequent in dry, open woods" in Vigo County. 

Flowers in June and July. 
Tippecanoe (Cunningham); Daviess (Clements); Jefferson (J. 

1vf. Coulter); Gibson and Posey (Schneck); Clark (Baird and Tay
lor); Jay, Delaware, Randolph, and Wayne (Phinney); Franklin 
(1vIeyncke); Vermillion (Wright); Vigo (Blatchley); Hamilton 
and Marion (Wilson); l<'ayette (Hessler). 

8. CORDIFOLIA Muhl. Heart-leaved Skullcap. 
(S. ver8ieolor Ntitt. ) 

In most parts of the State in moist, shaded localities, found 
most abundantly in thickets' and woods. The plant in our area 
stands for rich soils. 

Flowers in J'une and July. 
Jefferson and Tippecanoe (Barnes); Putnam (MacDougal); 

Monroe and Vigo (Blatchley); Clark (Baird and Taylor); Jay, 
Delaware, Randolph, and Wayne (Phinney); Franklin (Meyncke); 
Noble (Van Gorder); Fayette (ResSler). 

8. PILOSA Michx. Hairy Skullcap. 
Reported from southern part of the State as occurring in dry, 

sandy or rocky soil. Not common. 
Flowers in May and June. 
Putnam (MacDongal); Clark (Baird and Taylor); Dearborn 

(Collins); "Knobs" (Clapp). 
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S. PILOSA H!RSUTA (Short) Gra.y. 
In similar situations. Plant stouter, and with luger, coa.:rsely 

crenate leaves. 	 Reported from but one county. 

Flowers in June and July. 

Putnam (MacDougal). 


S. PARVULA Mich. Small Skullcap. 
An early blooming form found in a few counties in moist,. 

sandy soil. 
Flowers from April until June. 
Tippecanoe (Cunningham); Gibson and Posey (Schneck); Clark 

(Baird and Taylor); Crawford (Barnes); Monroe (Hessler). 

S. 	GALERICULATA L. Marsh Skullcap. 
In swamps and voo:y wet soils. Extremely abundant in many 

of its northern stations. Found throughout the State. 
Flowers in July and August. 
Tippecanoe (Cunningham);Cass (Hessler); Laporte (Barnes); 

Noble (Van Gorder); Clark (Baird and Taylor); Lake (Hill); 
Round Lake (Deam); Kosciusko (Coulter); Marion; Steuben 
(Bradnex). 

S. 	NERV08A Pursh. Veined Skullcap. 
In damp, shaded places in rich soils throughout the State. Its 

favorite stations are heavy thickets and dense woods. 
Flowers from May through the summer. 
Daviess (Clements); Monroe and Vigo (Blatchley); Jefferson 

(J. M. Coulter); Clark (Baird and Taylor); Gibson and Posey 
(Schneck); Jay, Delaware, Randolph, and Wayne (Phinney); 
Floyd (Clapp); Marion (Wilson). 

MARRUBIUM L. 

M. VULGARE L._ White Hoarhound. 
In the southern and central parts of the State, not reported 

from north of TippeC'alloe. In waste -places and fields in rather 
dry soil. 

Flowering begins in June and continues until the heavy frosts. 
Tippecanoe (Cunningham); Daviess (Clements); Jefferson 

(Barnes); Franklin (Meyncke); Jay, Delaware, Randolph, and 
Wayne (Phinney); Clark (Baird and Taylor); Gibson and Posey 
(Schneck); Fayette (Hessler); Hamilton and Marion (Wilson); 
Steub:en (Bradner). 
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AGASTACHE Clayt. 

A. NEPETOIDES (L.) Kuntze. Giant Hyssop. Giant Catnip. 
(Lophanth'U8 nepeto~ Benth.) 

In shaded, moist places in many counties. Its greater abun
dance is foUnd in the southern counties. 

Flowers from July until SeptembeT. 
Franklin (Meyncke); Jefferson (J. M. Coulter); Clark (Baird 

and Taylor); Gibson and Posey (Schneck); Noble (Van Gorder); 
Jay, Delaware, Randolph, and Wayne (Phinney); Fayette (Hess
ler); Vigo (Blatchley); Hamilton and Marion (Wilson); Steuben 
(Bradner). 

A. 	SCROPlIULARLEFOLIA (Willd.) Kuntze. Figwort Giant Hyssop. 
(LOpkanthU8 8CTophUlariajoli'U8 Benth:) 

Of wider distribution and greater abundance than the preced
ing. In dry, upland soils in shaded places. 

Flowers from July until the frosts. 
Tippecanoe (Cunningham); JefLerson (J. M. Coulter); Putnam 

(MacDougal); Gibson and Posey (Schneck); Olark (Baird and 
Taylor); Jay, Delaware, Randolph, and Wayne (Phinney); Fayette 
(Hessler); Vigo (Blatchley). 

A. 	ANETHIOOORA (Nutt.) Britton. Fragrant Giant Hyssop. 
(LophanthU8 anisat'U8 Benth.) 

A western form which has obtained a lodgment in the eastern 
and southern part of the State. Found in dry, open places. 

Flowers in July and August. 
Jay, Delaware, Randolph, and Wayne (Phinney); Clark (Baird 

and Taylor).' 

NEPETA L. 

N. CATARIA L. 	 Catnip. Catmint. 
Abundant in all parts of the State in waste places in rather dry 

soil. Best development is found where there is light shade. Per
haps the most commonly recognized member of our flora. 

Flowers from July until the heaviest frosts. 
Tippecanoe (Cunningham); Putnam (MacDougal); Jay, Dela

ware, Randolph, and Wayne (Phinney); Franklin (Meyncke); 
Jefferson (J. M. Coulter); Noble (Van Gorder); Clark (Baird and 
Taylor); Dearborn (Collins); Gibson and Posey (Schneck); Vm:
million (Wright); Fayette (Hessler); Decatur and Shelby (Bal. 
lard); Vigo (Blatchley); Hamilton and Marion (Wilson); Steuben 
(Bradner). 
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GLECOMA L. 

G. 	BEDERACEA. L. Ground Ivy. Wild :Myrtle. Gill-over-the-Ground. 
(Nepeta Gleeh&ma Benth.) 

Abundant and widely distributed. Found in moist' soils, fre
quently driving (Jut all other forms. 

Flowers in March, continuing through May, though occasional 
flowers may be found until September. 

Tippecanoe (Cunningham); Daviess (Clements); Fayette (Hess
ler); Monroe and Vigo (Blatchley); Jefferson (Barnes}; Putnam 
(MacDougal); Franklin (Meyncke); Noble (Van Gorder); Jay, 
Delaware, Randolph, and Wayne (Phinney); Clark (Baird and 
Taylor); Dearborn (Collins); Gibso<ll and Posey (Schneck); De
catur and Shelby (Ballard); Hamilton and Marion (Wilson); 
Steuben (Bradner). 

BRUNELLA L. 

B. VULGA.RIS L. Heal-all. Self-heal. Blue Curls. 
eBruneUa vulg~ L.) 

Abundant in various situations, but reaching its highest devel
opment in dry soils. Found, however, largely in low, damp 
grounds. 

Flowers from May until late in the fall. 
Tippecanoe (Cunningham); Daviess (Clements); Carroll and 

Jefferson (J. M. Coulter); Putnam (MacDougal); Gibson and 
Posey (Schnook); Clark (Baird and Taylor); Jay, Delaware, Ran
dolph, and Wayne (Phinney); Franklin (Meyncke); Noble (Van 
Gorder); Fayette (Hessler); Monroe and Vigo (Blatchley); Ham
ilton and Marion (Wilson); Steuben (Bradner). 

PHYSOSTEGIA Benth. 

P. V IRGINUIU (L.) Benth. False Dragonhead. 
Of general occurrence in all parts of the State. Found in 

greatest profusion and highest development in low, damp soils. 
The purple co'rolla is often variegated with white. 

Flowering season begins in July and continues through Sep
tember. 

Tippecanoe (Cunningham); Cass and Fayette (Hessler); Jeffer
son and Jasper (Barnes); Jay, Delaware, Randolph, and Wayne 
(Phinney); Franklin (Meyncke); Gibson and Posey (Schnook); 
Dearborn (Collins); Owen (MacDougal); Daviess (Clement); 
Monroe and Vigo (Blatchley); Hamilton and Marion (Wilson). 
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SYNANDRA Nutt. 

S. HISPIDULA (Michx.) Britton. 
(S. grandijlora Nutt.) . 

One o.f the lutndsomest Labiates in our territory. It is con
fined to the southern part o.f the State and is nowhere abundant. 
Found in rich, damp soils in shaded places. 

Flowering in May and June. 
Vigo, Monroe, and Putnam'(Blatchley); Jefferson (J. M. Ooul

ter); Franklin (Meyncke); Wayne (phinney); Hamilton (Wilsoo). 

GALEOPSIS L. 

G. TETRAHIT L. Hemp-Nettle. . 
Admitted to the flora upon the authority of the State Oatalogue 

of OouUer and Barnes. It is probably found in many parts of the 
State, but I have not seen an Indiana collection nor has repart of 
its occurrence been made to me. Dry soils in abandoned fields. 

Marion and J efferson~ 

LEONURUS L. 

L. CARDIACA L. Motherwort. 
Oommon in waste places and along fence rows in dry SQils. 
Flowers .from June until September. 
Tippecanoe (Ounningham); Hamilton and Marion (Wilson); 

Jefferson (Barnes); Putnam (MacDougal); Franklin (Meyncke); 
Jay, Dela.ware, R.andolph, and Wayne (Phinney); Noble (Van 
Gorder); Clark (Baird and Taylor); Gibson and Posey (Schneck); 
Fayette (Hessler); Steuben (Bradner); Vigo (Blatchley): 

LAMIUM L. 

L. AMPLEXICAULE L. Henb!t. 
In various counties of the State, but never abundant. Usually 

found along the edges of gardens or in fields out recently aban
doned. . 

Its flowering season begins in February and continues until 
October. 

Daviess (Clements); Jefferson (Barnes); Franklin (Meyncke); 
Noble (Van Gorder); Dearborn (Collins); Clark (Baird and Ta.y
lor); Putnam (MacDougal); Fayette (Hessler). 
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L. PURPUREUM L. Red Dead Nettle. 
In waste and cultivated soils. 
Flowers from April until October. 
Steuben (Bradner). 

STACHYS L. 

S. BYSSOPIFOLIA. Michx. Hyssop Hedge Nettle. 
In moist, shaded locations in the northern counties of the 

State. 

Flowering season, July and August. 

Laporte (Barnes); Lake (Hill); Marion. 


S. TENUIFOLIA. Wilid. Smooth Hedge Nettle. 
(S. ~f!ra glalrra Gray.) 

In damp fields and thickets, chiefly in the southern counties. 
Not abundant. 

Flowers in June and July. 
Gibson and Posey (Schneck); Olark (Baird and Tayl()lJ."); Jay, 

Delaware, Randolph, and Wayne (Phinney); Je:tlerson (J. M. 
Ooulter); Vigo (Blatchley). 

8. PALUSTRIS L. Common Hedge Nettle. 
Widely distributed and abundant, occurring in moist soils. 

Locally known as Rough-weed. 
Flowering from June until Septe,mber. 
Tippecanoe (Ounningham); Franklin (Meyncke); Clark (Baird 

and Taylor); Gibson and Posey (Schneck); Jay, Delaware, Ran
dolph, and Wayne (Phinney); Noble (Van Gorder); Kosciusko 
(Ohipman); Knox (Spillman); Fayette (Hessler); Putnam (Mac
Dougal); Hamilton and Marion (Wilson). 

S. ASPERA Michx. Rough Hed,e Nettle .• 
In moist soil, very frequent along streams and canals and on the 

borders of lakes. Of general distribution in the State. 
Flowers from June through August. 
Tippecanoe (Ounningham); Jefferson (Barnes); Jay, Dela

ware, Randolph, and Wayne (Phinney); Gibson and Posey 
(Schneck); Olark (Baird and Taylor); Franklin (Meyncke); Vigo 
(Blatchley); Hamilton and Marion (Wilson); Steuben (Bradner). 
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S. CORDATA Riddell. Light-green 'Hedge Nettle. 
In very damp shaded places. Widely distributed but not found 

in especial abundance at any of its Sta.tioDB. 
Flowers in July a.nd August. 
Vigo (Blatchley); Jefferson (Barnes); Putnam (MacDougal); 

Franklin (Meyncke); Jay, Delaware, Randolph, and Wayne (Phin
ney); Clark (Baird and Taylor); Gibson and Posey (Schneck); 
Fayette (Hessler). 

SALVIA L. 

S. LYRA.rA L. Lyre-leaved Sage. 
In dry, sandy soil in thickets or light woods. Found only in a 

few 	counties. 
Flowers ~rom May through July. 
Crawford (Blatchley); Jefferson (Barnes); Marion and Clark. 

MONARDA L. 

M. 	DIDYMA L. Oswego Tea. Bee Balm. 
Sparingly found in a few counties, occurring in moist soils 

along streams and in partially drained swamps. 
Flowers in July and August. 
Jay, Delaware, Randolph, and Wayne (Phi:nDey); Gibson and 

Posey (Schneck). 

M. FIBTULOSA L. Horsemint. Wild Bergamot. 
Found under various BOil and moisture conditions, but most 

frequent in dry sand or gravel soils. It also occurs largely in our 
area in recently drained lowlands. Very abundant in all pe.rts 
of the State and easily recognized by its strong, rather unpleas
ant odor. 

Flowers from June through August. 
Tippecanoe (Cunningham); Daviess (Clements); Momee and 

Vigo (Blatchley); Putnam (MacDougal); Jefferson (Barnes); 
Gibson and Posey (Schneck); Clark (Baird and Taylor); Franklin 
(Meyncke); Jay, Delaware, RandQIph, and Wayne (Phinney); 
Noble (Van Gorder); Dearborn (Collins); Round Lake (Dea.m); 
Fayette (Hessler); Hamilton and Marion (WilS()n); Steuben 
(Bradner). 
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M. SCABRA Beck. Pale Horsemint. 
( M. fotulosa mollis Ben th.) 

This western form is reported by Mr. Blatchley as being found 
along the Vandalia railway at a single local,ity near Terre Haute. 

Collected in flower in July. 
Vigo (Blatchley). 

M. BRADBURIANA Beck. 
This species, which is rather southern and western in its gen

eral range, is found in many of the central and southern counties. 
It is found on dry slopes and in thin-soiled thickets. 

Flowers from May through July. 
Putnam (MacDougal); Franklin (Meyncke); Jay, Delaware, 

Randolph, and Wayne (Phinney); Jefferson (J. M. Coulter); Clark 
(Baird a.nd Taylor); Gibson and Posey (Schneck). 

M. PUNCTATA L. Spotted Horsemint. 
Less frequent than M. fistulosa, with which it is frequently 

associated. Occurs in dry soils in exposed places. 
Flowers from July until October. 
Laporte (Barnes); Noble (Van Gorder); Marion and southward. 
Very common in Jasper, Lake, Porter, and Starke counties. 

(W. S. B.) 

BLEPHILIA Raf. 
B. CILIATA (L.) Raf. 

Abundant throughout the State in dry soils'. Frequents open 
woods and thickets. 

Flowers from J u~e through August. 
Tippecanoe (Cunningham); Jefferson (J. lVI. Coulter); Putnam 

(MacDougal); Monroe and Vigo (Blatchley); Jay, Delaware,Ran
dolph, and Wayne (Phinney); Noble (Van Gorder); Clark (Baird 
and Taylor); Gibson and Posey (Schneck); Hamilton (Wilson); 
Fayette (H~ssler). 

B. HIRSUTA (Pursh) Torr. 
In similar locations as the preceding and very abundant in all 

parts of the State. 
Flowers from June through August. 
Jefferson (Bames); Putnam (MacDougal); Noble (Van Gor

der); Franklin (Meyncke); Jay, Delaware, Randolph, and Wayne 
(Phinney); Gibson and Posey (Schneck); Clark (Baird and Tay
lor); Daviess (Clements); Vermillion (Wright); Tippecanoe (Cun
ningham); Fayette (Hessler); Marion and Hamilton (Wilson); 
Vi go (Blatchley); Steuben (Bradner). 
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HEDEOMA Pers. 

H. PULEGIOIDES (L.) Pers. Pennyroyal. 
Abundant in moot parts of the State, growing in dry soils. It 

finds its best conditions in open woods or other light shaded 
places. . 

}i'lowers from June until October. 
Tippecanoe (Cunningham); Jefferson (Barnes); Putnam (Mac4 

Dougal); Gibson and Posey (Schneck); Clark (Baird and Taylor); 
Franklin (Meyncke); Noble (Van Gorder); Jay, Delaware, Ran4 
dolph, and Wayne (Phinney); Dearbo<rn (Collins); Fayette (Hess
ler); Vigo (Blatchley); Hamilton and Marion (Wilson); Steuben 
(Bradner). 

MELISSA L. 

M. OFFICINALIS L. Garden Balm. 
In the southern and eastern counties of the State, usually in 

the p.eighborhood of abandoned gardens or old dwellings. Thor4 

ougbly established. 
Flowers in Jlme and July. 
Clark (Baird and Taylor); Jefferson (J. M. Coulter); Jay, Dela

ware, Randolph, and Wayne (Phinney); Fayette (Hessler). 

SATUREIA L. 

S. HORTENsrs L. Savory. Summer Savory. 
Escaped, in waste places. 
Flowering season from July until September. 
Gibson. 

CUNOPODIUM L. 

C. VULGARE L. Wild Basil. Basil-weed. 
(Oalamintha Olinopodium Benth.) 

Confined to the counties fronting the Ohio River, and there 
Iound but sparingly. 


Flowering from June through September. 

Clark (Baird and Taylor); Jefferson (J. M. Coulter). 


C. NEPETA (L.) Kuntze. Field Balm. 
(Oalamintha Nepeta Link and Hoffmansg.) 

Only in sautheastern part of State, growing in woods. Only 
occasional. 


Flowering in July in our area. 

Franklin (Meyncke). 
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C. 	GLABRUM (Nutt.) Kuntze. 
Oalamintha (Nuttallii Benth.) 

In various counties, chiefly northern and eastern. Most orten 
found on wet limestone cliffs or in moist sands. 

Flowering season, from May until A.ugust. 
Jay, Delaware, Randolph, and Wayne (Phinney); Casa (Hess

ler); Lake (Hill). 

C. GLABELLU:M (Michx.) Kuntze. 
(Calamintha glabella Benth.) 

Occasional along the banks of streams in a rew counties. The 
form evidently entered our flora from the south, and is probably 
to be found in most of the counties adjoining the Ohio River. 

Flowering in June. 
Clark (Baird a,nd Taylor); Jay, Delaware, Randolph, and 

Wayne (Phinney). 

K<ELLIA Moench. 

K. FLEXUOBA (Walt.) MacM. Narrow-leaved Mountain-mint. 
(Pycnanthemum Unifolium Pursh.) 

In dry, sandy soil about streams and lakes. Common in the 
northern countics of its range, less rrequent in the southern. 

Flowering from July until September. 
Cass (Hessler); Vigo (Bla,tchley); Gibson and Posey (Schneck); 

Franklin (Meyncke); CJark (Baird and Taylor); Lake (Hill). 

K. VIRQINUNA (L.) MacM. Mountain-mint. 
(Pycnanthem.um lanceolatum Pursh.) 

Widely distributed through the State and extremely abundant 
in many localities. It grows in dry, sandy soil in prairies or 
woods, and is especially abundant in the sandy loams back from 
the margins of the smaller lakes.. In these localities it frequently 
pushes ita way far down into the low bottom lands. 

Flowers in July and A.ugust. 
Tippecanoe (Cunningham); Daviess (Clements); Casa (Hessler); 

Owen and Putnam (MacDougal); Clark (Baird and Taylor); Vigo 
(Blatchley); Jay, Delaware, Randolph, and Wayne (Phinney); 
Jefferson (J. M. Coulter); Noble (Van Gorder); Gibson and Posey 
(Schneck); Hamilton (Wilson); Steuben (Bradner). 

http:Pycnanthem.um


911 FLOWERING PLANTS AND FERNS OF INDIANA. 

K. PILOSA (Nutt.) Britton. Hairy Mountain-mint. 
(PyenantheJTnu1n muticum pilo8Um Gray.) 

Only in southern counties, but there quite frequent on sandy 
hillsides and prairies. 

Flowers July and August. 
Gibson and Posey (Schneck); Vigo (Blatchley); Hamilton and' 

Marion (Wilson); Steuben (Bradner). 

K. 	CLINOPODIOIDES (T. Ilnd G.) Kuntze. 
(Pyenanthemum dinopodioide8 T. and G.) 

Reported only from soathern Indiana, where it occurs in dry, 
rocky soil. 


Collected in flower in August. 

Clark (Baird and Taylor). 


K. 	INCANA (L.) Kuntze. Hoary Mountain-mint. 
(PyenantMnrum inealtum Michx.) 

Confined to the southern counties, but there occurring in rela
tive abundance in dry thickets or upon sandy slopes. 

Flowers in August and September. 
Monroe (Blatchley); Gibson and Posey (Schneck); CllU"k (Baird 

and Taylor); Jefferson (J. M. Coulter); DavieSB (Clements). 

K. MUTICA (Mich.) Britton. 
(Pyena'll.iMmWTn mtdicum Pers.) 

A southern form, which, in common with many others from 
the same region, has obtained a foothold in the extreme lOuth
western counties of the State. It is found in sandy soil. 

Flowers in July and August. 

Gibson and Posey (Schneck). 


CUNILA L. 

C. ORIGANOIDEil (L.) Britton. Sweet Horse-mint. 
(0. Mariana L.) 

In the southarn part of the State in dry, shaded locations. A 
not uncommon plant, easily recognized by its very aromatic odOlt'. 

Flowers in August and September. 
Monroe (Blatchley); Johnson (Barnes); Clark (Baird and Ta.y

lor); Gibson and Posey (Schneck). 
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LYCOPUS L. 

L. VIRGINICUS L. Bugle-weed. 
Common in extremely wet soil in many counties. More plenti

ful in the southern part of its range. 
Flowers from late in June thr()ugh September. 
Gibson and Posey (Schneck); Clark (Baird and Taylor); Noble 

(Van Gocder); Fayette (Hess.1er); Vigo (Blatchley); Hamilton 
(Wilson). 

L. RUBELLUS Moench. Water Hoarhound. 
Rather plentiful in wet soils in various parts of the State. 
Flowering from July until October. 
Tippecanoe (Cunningham); Daviess -(Clements); Jefferson (J. 

M. Coulter); Shriner Ilake (Deam); Steuben (Bradner). 

L. AMERICANUS Muhl. Cut-leaved Water Hoarhound. 
(L. sinuatus Ell.) 

Well distributed through the State and frequent along streams 
and ditches and about the margins of lakes. 

Flowers from J una until the frosts. 
Putnam (MacDougal); Jay, Delaware, Randolph, and Wayne 

(Phinney); Clark (Baird and TaylGr); Gibson and Posey 
(Schneck); Vigo (Blatchley); Kosciusko (CQulter); Johns'On. 

L. EUROPlEUS L. Water Hoarhound. 
Reported from a single locality in southeastern Indiana by Dr. 

Robert Hessler. The general range is well to the eilst of Indiana. 
I have not seen Dr. Hessler's specimens, but admit the species to 
the list upon his collection. ' 

Flowering September and October. 

Fayette (Ressler); Hamilton (Wilson). 


MENTHA L. 

M. SPWATA L. Spearmint. 
(M. viridis L.) 

Common throughout the State in low, wet places. 

Flowering from July until October. 

Tippecanoe (Cunningham); Jefferson (Barnes); Union (Mac


Dougal); Jay, Delaware, Randolph and Wayne (Phinney); Frank
lin (Meyncke); Clark (Baird and Taylor); Gibson and Posey 
(Schneck); Noble (Van Gorder); Dea.rbGrll (Conins); Daviess 
(Clements); Fayette (Hessler); Vigo (Blatohley); Steuben (Brad
ner). 
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l\f. PIPERITA L. Peppermint. 
Borders of streams and in wet places throughout the State. 

Abundant in all suitable locations. 
Flowers from July through September. 
Daviess (Clements); Jefferson (Barnes); Putnam (MacDougal); 

Jay, Delaware, Randolph, and Wayne (Phin;ney); :E'ranklin 
(Meyhcke); Clark (Baird and Taylor); Noble (Van Gorder); Gib
son and Posey (Schneck); Vermillion (Wright); Decatur and 
Shelby (Ballard); Round Lake (Deam); Fayette (Hessler); Vigo 
(Blatchley); Hamilton ood Marion (Wilson); Steuben (Bradner). 

M: ARVEN8IS L. Field Mint. ' 
. In a few parts of the State in dry fields and waste places .. 

Known locally as "wild pennyroyaL" 
Flowers in July and August. 
Gibson and Posey (Schneck); Jay, Delaware, Randolph, and 

Wayne (Phinney). 

M. 	 SATIVA L. Marsh-whorled Mint. 
Confined to a few counties bordering the Ohio River, where it 

is sparingly found in dry, waste places. 

Flowers in July and August. 

Jefferson (J. M. Coulter); Clark (Baird and Taylor). 


]\[ CANADENSIS L. Wild Mint. 
Of general distribution throughout the State. Found in moist 

soils and especially abundant about springs a.nd shallow streams. 
Flowers from July until October. 
Laporte (Barnes); Carroll and Jefferson (J. M. Coulter); Put

nam (MacDougal); Jay, Delaware, Randolph, and Wayne (Phin
ney); Franklin (Meyncke); Gibson and Posey (Schneck); Noble 
(Van Gorder); Dearborn (Collins); Tippecanoe (King); Fayette 
(Hessler); Vigo (Blatchley); Steuben (Bradner). 

COLLINSONIA L. 

C. 	CANADENSIS L. Horse·balm. 
In moist, rich woods in mll-ny counties. More plentiful in 

. southern part of State. 
Flowers from July through October. 
Jefferson (Barnes); Putnam (MacDougal); Jay, Delaware, Ran

dolph, and Wayne (Phinney); Franklin (Meyncke); Clark (Baird 
and Taylor); Gibson and Posey (Schneck); Noble (Van Gorder); 
Dearborn (Collins); Fayette (Hessler); Vigo (Blatchley); Hamil
ton and Marion (Wilson); Steuben (Bradner). 
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SOLANACE..:'E. Potato Family. 

PHYSALODES Boehm. 

P. PBYSALODES (L.) Britton. Apple of Peru. 
(N'roandra phy8alodes Gaertn.) 

In waste places in rome southern counties. Somewhat com
mon, but never far removed from abandoned gardens or hoo.se 
yards. Well established. The plant has the appearance of a 
large ground-cherry, with the leaves of the Jimson weed. 

Flowers in July and August. 
Gibson and Posey (Schneck); Clark (Baird and Taylor); JaYt 

Delaware, Randolph, and Wayne (Phinney); Jefferson (J. M. 
Coulter); Franklin (Meyncke); Fayette (Hessler); Hamilton and 
Marion (Wilson). 

PHYSALIS L. 

P. PUBESCENS L. Low, Hairy Ground Cherry. 
Common in waste grounds, preferring sandy soil. Widely dis

tributed throughout the State. 
Flowers from July until October. 
Tippecanoe (Cunninghaln); Daviess (Clements); Gibson and 

Posey (Schneck); St. Joseph (Barnes); Clark (Baird and Taylor); 
Jay, Delaware, Randolph, and Wayne (Phinney); Dearborn (Col
lins); Vigo (Blatchley); Noble (Van Gorder); Jefferson (J. M. 
Coulter); Putnam (MacDougal); Vermillion (Wright); Fayette 
(Hessler); Hamilton and Marion (Wiloon); Steuben (Bradner). 

P. 	PRUINOBA. L. Tall, Hairy Ground Cherry. 
Reported from a single station as growing near a railroad. 

Certainly not of general occurrence. 

Flowering in July and August. 

lllarion and Hamilton (Wilson). 


P. ANGULATA L. Cut-leaved Ground Cherry. 
A form growing in rich soil, in general found to the south and 

west ,of Indiana. It has been found in the central parts of the 
State, but has not been report.ed in the last ten years. Proba.bly 
a migrant. 

Marion. 

http:report.ed
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P. PHILADELPHICA Lam. 
Found as a rule at the edges of gardens or cultivated fields. 

It occurs in loose, rich soil, and while found in many counties, 
is nowhere abundant. Formerly cultiva.ted fm- its fruit. 

Flowers from July until Oci.ober. 
Daviess (Olem<mts); Jefferson (J. M. Coulter); Olark (Baird 

and Taylm'); Noble (Van Gorder); Plltnam (MaeDougal); Dooatur 
and Shelby (Ballard); Vigo (Blatchley); Hamilton and Marion 
(Wilson). 

P. LANOEOLATA Michx. Prairie Ground Cherry. 
In dry soil in open places or along the higher ba'nks of st:rea.ms. 

Found usually in fair abundance in any station which it occupies. 
Flowers in July and August. 
Gibson and Posey (Schneck); Clark (Baird and Taylor); Jay, 

Delaware, Randolph, and Wayne (Phinney); Franklin (Meynclre); 
Vigo (Blatchley); Kosciusko (Chipman); Marion. 

P. VmGINIANA Mill. 
Common in loose, sandy soil in the southern counties. Ex

tremely variable in our range. 
Flowers from July through September. 
Vigo (Blatchley); Jefferson (J. M. Coulter); Clark (Baird and 

Taylor); Gibson and Posey (Schneck). 

P. HETEROPHYLLA ..umIGUA CA. Gray) Rydberg. 
Reported from a single station in southern Indiana.. It grows 

in rich soil, especially that recently tilled, and is probably of 
frequent occurrence in the Sta,te. 

Knox (Spillman). 

P. vrSOOBA L. 
Repm-ted from a number of counties, but always as "scarce" or 

"rare." The species is of the seashore, and I am inclined to refer 
plants so labelled to P. heterophylla. Admitted tentatively. 

Flowering from June until September. 
Jefferson (Barnes); Gibson and Posey (Schneck); Clark (Baird 

and Taylor); Franklin (Meyncke); Jay, Delaware, Randolph, and 
Wayne (Phinney); Fayette (Hessler); Decatur (Ballard); Hamil
ton and Marion (Wilson); Steuben (Bradner). 

http:st:rea.ms
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SOLANUM L. 

5. NIGRUM L. Black or Garden Nightshade. 
CQmmOon throughout the State, in shaded waste places. Often 

found close to. walls. Never widely spreading. 
Flowers frOom July through October. 
Tippecanoe (Cunningham); Daviess (Clements); Jefferson 

(Barnes); CarrOoll (J. M. Coulter); GibsOon and Posey (Schneck); 
Clark (Baird and TayIOor); DearbOorn (Collins); Franklin 
(Meyncke); Jay, Delaware, Randolph, and Wayne (Phinney); 
Noble (Van Gorder); Putnam (MacDOougal); Decatur and Shelby 
(Ballard); Steuben (Bradner); Fayette (Hessler); Vigo (Blatch
ley); Hamilton and Marion (WilsOon). 

S. CAROLINENSE L. Horse Nettie. 
In dry fields, wlIBte places and by roadsides. An annoying 

weed in the southern counties becoming less common in the 
northern. It prefers soils with considerable admixture of sand. 
Locally known lIB "Tread-sOoft" by the negroes in the southern 
counties. 

Flowers from May until September. 
'l'ippecanoe (Cunningham); Daviess (Clements); Jefferson 

(Barnes); GibsOon and Posey (Schneck); Cla~k (Baird and Taylor); 
Franklin (Meyncke); Noble (Van GOorder); Vigo (Blatchley); Put
nam (MacDougal); Vermillion (Wright); Decatur and Shelby 
(Ballard); Montgomery; Hamilton and Ma,rion (Wilson); Fayette 
(Hessler). 

S. ROSTRATUM Dunal. Sand Bur. Prickly Potato. Texas Nettle. 
'l'his species undoubtedly entered the State lIB a Inigrant, com

ing from the West. It was noted in Lake County in 1887, and 
in Vigo in 1888. As the species is included in all lista of the 
"worst weeds of th.e United States," it WIIB feared that it would 
soon become troublesome. Since that time but few new stations 
have been reported, and where established the plant does not 
spread rapidly. Prefers sandy soils in open places. 
Prefers sandy soils in open places. 

FlOowers from May through September. 
Vigo (Blatchley); Lake (Hill); Madison (Walker); Marion 

(Hessler); Sullivan (Blatchley); Porter (Rill); Montgomery. 
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S. HETERODOXUM Dunal. Melon-leaved Nightshade. 
An undoubted mjgrant which does not seem to have spread 

from the single station in which it was found. Its range as J;e
ported is west of the Mississippi River. Added to the flora by 
Dr. Hessler. 

lIfonroe. 

S. DULCAMARA L. Nightshade. Bittersweet. POil!OD Nightshade. 
Chiefly southern in its distribution in the State, growing in 

moist shaded places. Found frequently at the edges of gardens 
and near brick walls. Locally it is thought that the leaves of this 

, species are a virulent skin po,ison prouducing results as serious as 
in the case of poisoning from Rhus radicans. Repeated experi
ments upon myself and pupils failed to verify this opinion. 

Flowering from May until late in September. 
Jefferson (Barnes); Gibson and Posey (Schneck); Clark (Baird 

and Taylor); Jay, Delaware, Randolph, and Wayne (Phinney); 
Noble (Van Gorder); Marion; Kosciusko (Chipman); Steuben 
(Bradner). 

LYCIUM L. 

L. VULGARE CAito f.) Dunal. Matrimony Vine. 
Somewhat largely escaped and in places becoming troublesome. 

It fails to establish itself in the northern part of the State, but in 
the southern it spreads rapidly. Generally found in thickets and 
waste places. 

Flowers from May through August. 
Jay, Delaware, Randolph, and Wayne (Phinney); Clark (Baird 

and Taylor); Gibson and Posey (Schneck); Jefferson (J. M. Coul
ter); Steuben (Bradner). 

,DATURA L. 
-

D. STRAMONIUM L. Jamestown or Jim son-weed. Thorn Apple. 
In flelds and waste places, growing especially rankly in old 

barnyards or in other rich soils. Common wherever found. 
Flowers from June through September. 
Steuben (Bradner); Tippecanoe (Cunningham); Daviess (Cle

ments); Gibson and Posey (Schneck); Clark (Baird and Taylor); 
Dearborn (Collins); Franklin (Meyncke); Jay, Delaware, Ran
dolph, and Wayne (Phinney); Noble (Van Gorder); Jefferson (J. 
M. Coulter); Putnam (MacDougal); Decatur and Shelby (Bal
lard); Fayette (Hessler); Hamilton and Marion (Wilson); Vigo 
(Blatchley). 
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D. TATULA L. Purple. stemmed Jimson. 
More common than. the preceding with which it is generally 

associated and from which it is not popularly separated. Soil 
an.d flowering habits as the preceding species. 

Tippecanoe (Cunningham); Daviess (Clements); Clark (Baird 
and Taylor); Putnam (MacDougal); Gibson and Posey (Schneck); 
Franklin (Meyncke); Jay, Delaware, Randolph, and Wayne (Phin
ney); Noble (Van Gorder); Jefferson (J. M. Coulter); Vermillion 
(Wright); Fayette (Hessler); Vigo (Blatchley); Hamilton and 
Marion (Wilson). 

SCROPHULARIACE.LE. Figwort Family. 

VERBASCUM L. 

V. TnAPSU8 L. Common Mullein. Velvet Plant. 
Widely spread through the State and usuaHy abundant, but 

never becoming a troublesome weed. It is found in dry, rather 
loose soils, growing in exposed places. It occasionalJy takes al
most entire possession of abandoned fields. An infusion of the 
roots is often used as a household remedy for malaria. 

Flowers from June until the frosts. 
Tippecanoe (Cunningham); Putnam (MacDougal); Noble (Van 

Gorder); Jay, Delaware, Randolph, and Wayne (Phinney); Clark 
(Baird and Taylor); Franklin (Meyncke); Dearborn (Collins); 
Jefferson (J. M. Coulter); Gibson and Posey (Schneck); Decatur 
and Shelby (Ballard); Fayette (Hessler); Vigo (Blatchley); Hamil
ton and Marion (Wilson); Steuben (Bradner). 

V. BLATTARIA L. Moth Mullein. . 
Widely distributed throughout the State, but much less com

mon than the preceding. It is found in similar locations. The 
plant is said to repel the cockroach. It is much frequented by 
moths from which fact comes the popular name. 

Flowers from June through September. 
Tippecanoe (Cunningham); Vigo (Blatchley); Daviess (Cle

ments); Putnam (MacDougal); Gibson and Posey (Schneck); Jay, 
Delaware, Randolph, and Wayne (Phinney); Noble (Van Gorder); 
Franklin (Meyncke); Clark (Baird and Taylor); Jefferson (J. M. 
Coulter); Dearborn (Collins); Jennings (Barnes); Decatur and 
Shelby (Ballard); Hamilton and 11arion (Wilson); Steuben 
(Bradner); Fayette (Hessler). 
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LINARIA Juss. 

L. LINARIA (L.) Karst. Butter Bnd Eggs. Toad-Flax. 
(L. mdgari:l Mm.) 

Abunda,nt in waste places and along roadsides in most parts of 
the State. 	 N otdifficult to eradicate. 

Flowers from June until September. 
Tippe<:anoe (Cunningham); Daviess (Clements); Jefferson (J. 

M. Coulter); Putnam (MacDougal); Gibson and Posey (Schneck); 
Jay, Delaware, Randolph, and Wayne (Phinney); Noble (Van 
Gorder); Clark (Baird and Taylor); Franklin (Meyncke); Dear
born (Collins); Decatur ana Shelby (Ballard); Fayette (Hessler); 
Vigo (Blatchley); Hamilton and Marion (Wilson); Steuben 
(Bradner). 

L. 	CANADENSIS (L.) Dumont. Blue Toad Flax. 
Found only in extreme northern part of the State in dry sandy 

soil. 

Lake. 


ANTIRRHINUM L. 

A. 	lIfAJU8 L. Great Snap-dragon. 
Esc;aped from cultivation and well established in a few south

ern counties. 
Flowers from June through August. 
Gibson and Posey (Schneck); Clark (Baird and Taylor); Jef

ferson. 

SCROPHULARIA L. 

S. 	MARYLANDICA L. Pilewort. Heal-all. 
(S. nodosa Marylandica Gray.) 

Throughout the State in damp woods and thickets, pr-eferring 
rich, muck or lo~m soils. While found in all parts of the State, 
it rarely oecurs in great number in any single station. 

Flowers from July through September. 
'J'ippecanoe (Cunningham); Daviess (Clements); Putnam (Mac

Dougal); Carroll (J. M. Coulter); Clark (Baird and Taylor); Gib
son and Posey (Schneck); Jay, Delaware, Randolph, and Wayne 
(Phinney); Noble (Van Gorder); :FrankIin (Meyncke); Jefferson 
(J. M. Coulter); Dearborn (Collins); Decatur (Ballard); St. Jo
seph (Rothert); Fayette (Hessler); Vigo (Blatchley); Hamilton 
Ann Marion (Wilson); Steuben (Bradner). 
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CHELONE L. 

C.GLABRA L Snake· head. Turtle-head. 
In marshes and low, wet grounds chiefly in the northern part 

of the State, though sparingly found as far south as Vigo County. 
Flowers from J'uly until September. 
Tippecanoe (Cunningham); CaBS and Fayette (Hessler); Jeffer" 

son (J. M. Coulter); Putnam (MacDougal); Gibson and Posey 
(Schneck); Jay, Delaware, Randolph, and Wayne (Phinney); No
ble (Van Gorder); Clark (Baird and rraylor); Decatur (Ballard); 
Vigo (Blatchley); Hamilton and Marion (Wilson); Steuben 
(Bradner). 

C. 	OBLIQUA L. Red Turtle-head. 
Reported from but few counties in the State. It is found in 

wet thickets and along streams or by the shores of lakes. 
Flowers in July and August. 
Gibson (Schneck); Hamilton and Marion (Wilson); Putnam 

(MacDougal) . 

PENTSTEMO~ Soland. 

P. HIRSUTUS (L.) Willd. Hairy Beard-tongue. 
(P. pubescens Soland.) 

In dry woods and thickets, on the borders of prairies and on 
sandy or gravelly banks. Preferring soil heavily mixed with 
sand or gravel. Found throughout the State. 

:Flowers from May through July. 
Daviess (Clements); Cass (Hess],er); Jefferson (Barnes); Mon

roe and Vigo (Blatchley); Putnam (MacDougal); Gibson and 
Posey (Schne-ck); Jay, Delaware, Randolph, and Wayne 
(Phinney); Noble (Van Gorder); Franklin (Meyncke); Clark 
(Baird and Taylor); St. Joseph (Rothert); Hamilton (Wilson); 
Steuben (Bradner). 

P. DIGITAL1S (Sweet) Nutt Foxglove. 
(P. laevigaflus Digitalis Gray.) 

Found chiefly in the southern part of the State in rich, moist 
soil, usually in thickets or open woods. Not reported to occur 
north of Jay County. 

Flowers in May and June. 
Gibson and Posey (Schneck); Clark (Baird and Taylor); Jay, 

Delaware, Randolph, and Wayne (IJhinney); Dearborn (Collins); 
Jennings (Barnes); Daviess (Olements); Hamilton and Marion 
(Wilson). 
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P. PENTSTEMON (L.) Britton. Smooth Beard-tongue. 
(P. lamrigatus SElland.) 

Common in moist woods and thickets in the southern counties, 
sparingly found in drift soils farther no,rth. Not reported north 
of Cass County. 

l.i1owers from May until.July. 

Daviess (Clements); Cass and Fayette (Hessler); Jefferson (J. 


M. Coulter); Jennings (Barnes); Vigo (Blatchley); Putnam (Mac
Dougal); Clark (Baird and 'l'aylor); Knox (Spillman); :Marion. 

COLLINSIA Nutt. 

C. VERNA Nutt. Blue·eyed Mary. Innocence. 
In moisrt, shaded places in many counties, being much more 

common in the southern counties. The species is found spar
ingly, however, throughout the northern counties. Easily recog
nized by the differing colors of its upper and lower lips. One 
of the most attractive of our early flowers. 

Flowers from April until June. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Gibson and 

Posey (Schneck); Jay, Delaware, Randolph, and Wayne (Phin
ney); N oble (Van Gorder); Franklin (Meyncke); DearbQfn (Col
lins); Knox (Spillman); 'l'ippecanoe (Coulter); Hamilton (Wil
son); Steuben (Bradner). 

MIMULUS L. 

M. RINGENS L. Square·stemmed Monkey flower. 
In swamps and along the low banks of streams and lakes, pre

ferring loam soiL Where sand cuts down through the loam, the 
species rapidly disappears. Widely distributed. 

Flowers from June until September. 
Tippecanoe (Cunningham); Jeffers,on (J. M. Coulter); Vigo 

(Blatchley); Putnam (MacDougal); Gibson and Posey (Schneck); 
Jay, Delaware, Randolph, and Wayne (Phinney) ; Noble (Van 
Gorder); :Franklin (J\feyncke); Clark (Bahd and Taylor); Vermil· 
lion (Wright); Fayette (Hessler); Steuben (Bradner). 



922 REPORT OF STATE GEOLOGIST. 

M: ALATUa So1and. Sbarp.winged Monkey· Hower. 
In locations similar to the preceding and of equally wide dis

tribution. It is the prevailing form in the northern part of the 
Sta.te. 

Flowers from .June through September. 
Tippecanoe (Cunningham); Daviess (Clements); PutnaJQ. (Mac

Dougal); Gibson and Posey (Schneck); Jay, Delaware, Randolph, 
and Wayne (Phinney); Franklin (Meyncke); Clark (Baird and 
Taylor); Jefferson (.J. M. Coulter); Fayette (Hessler); Vigo 
(Blatchl.ey); Hamilton and Marion (Wilson). 

CONOBEA Aubl. 

C. MULTIFIDA (Michx.) Benth. 
Along streams and on borders of ponds in sandy or gravelly 

soil. Well distributed through the State, but more abundant in 
southern counties. 

Flowers from June through August. 
Tippecanoe (Cunningham); Jefferson and Clark (Barnes); Vigo 

(Blatchley); Gibson and Posey (Schneck); Franklin (Meyncke); 
Daviess (Clements); Putnam (MacDougal); Fayette (Hessler). 

GRATIOLA L. 

G. VIRGINIANA L. Clammy Hedge Hyssop. 
In very damp soils along streams and ditches and by the borders 

of lakes and ponds. Confined to the southern part of the St.ate 
for the most part, though found exceptionally northward. 

};'lowers from May uutil the early frosts. 
Gibson and Posey (Schneck); Steuben (Bradner); Jay, Dela

ware, Randolph, and Wayne (Phinney); Noble (VanGorder); 
Franklin (Meyncke); Clark (Baird and Taylor); Jefferson (J. M. 
Coulter); Vigo (Blatchley); Hamilton and Marion (Wilson). 

G. SPHAEROOARPA Ell. 
In low, wet places in the southern counties of the State, but no

where abundant. 
Flowers from June through August. 

Vigo (Blatchley); "Franklin (Meyncke); Monroe (Blatchley). 

http:Blatchl.ey
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G. VISCOSA Schwein. Viscid Hedge Hyssop. 
A southern form reported from a single county. Specimens so 

referred are in the DePauw heroonum. I have examined the 
specimens, and am inclined to bBlieve they are correctly referred. 

ColI ected in flower in June. 

I)utnam (MacDougal). 


ILYSANTHES Raf. 

I. GRATIOLOIDES (L.) Benth. False Pimpernel. 
(L riparia Raf.) 

Widely distributed, growing in the rich, muck . so,ils of the 
banks of rivers and lakes. 

Flowers from July through August. 
Tippecanoe (Cunningham); Clark and Jeffe:r:son (Barnes); Vigo 

(Blatchley); Putnam (MacDougal); Gibson and Posey (Schneck); 
Jay, Delaware, Randolph, and Wayne (Phinney); Noble (Van 
Gorder); Franklin (Meyncke); Carroll (J. M. Coulter); Hamilton 
and Marion (Wilson); Fayette (Hessler); St.euben (Bradner). 

WULFENIA Jacq. 

W. 	HOUGHTONIANA (Benth.) Greene. 
(Synthyris Houghtoniana Benth.) 

In dry, sandy soils in the northern half of the State, though 
found sparingly as far south as Vigo County. 

Flowers in June. 
Vigo (Blatchley); Tippecanoe (Wright); Kosciusko (Coul~r); 

Noble (Van Gorder); Elkhart (Barnes); Lake. 

VERONICA L. 

V. ANAGALLIS.AQUATICA L. W~ter Speedwell. 
In swamps and rather slow ronnng, shallow streams. Fairly 

distributcd through the State, but much more abundant in the 
northern half. 

Flowers from };Iay through August. 
Tippecanoe (Cunningham); Jay, Delaware, Randolph, and 

Wayne (Phinney); Cass and :Fayette (Hessler); Union (MacDou
gal); Noble (Van Gorder); Jefferson (J. M. Coulter); Decatur 
(Ballard); Steuben (Bradner). 



924 REPORT O~' STATE GEOLOGIST. 

V. AMERICANA Schwein. 
Found in similar locations as the preceding which it much re

sembles. Only occasionally found in the State, Indiana being 
somewhat south of the general range of the species. 

Flowers from April through August. 
Tippecanoe (Hussey); Franklin (Meyncke); Jefferson (J. M. 

Coulter). 

V. 80UTELLATA L. Skullcap Speedwell. 
In marshes and swamps in centraJ and northern counties of the 

State. Not abundant. 
Flowering season from May until late in September. 
Tippecanoe (Cunningham); Noble (Van Gorder); Hamilton and 

Marion (Wilson); Steuben (Bradner). 

V. OFFICINALI8 L. Common Speedwell. 
In dry fields and woods, well distributed through the State, 

and probably of general occurrence with perhaps the exception of 
the extreme northern countieB. 

:Flowers from May through August. 
Jefferson (Barnes); Putnam (MacDougal); Jay, Delaware, Ran

dolph, and Wayne (Phinney); Clark (Baird and Taylor); Hamil
ton and Marion (Wilson); Fayette (Hessler); Tippecanoe 
(Wright); Steuben (Bradner). 

V. CHAMlEDRYS L. 
Reported only from the Purdue Campus. Probably a migrant 

brought in with packing materials or mixed with other seeds. 'fhe 
form maintained itself for a number of years, but has now dis
appeared. 

Tippecanoe (Hussey). 

V. 	8ERPYLLIFOLIA L. Thyme·leaved Speedwell. 
A common and widely distributed form occurring in fields and 

along roadsides. 
Flowers from April until September .. 
'l'ippecanoe (Cunningham); Gibson and Posey (Schneck); Jef

ferson (Barnes); Putnam (MacDougal); Jay, Delaware, Randolph, 
and Wayne (Phinney); Noble (VanGorder); Franklin (Meyncke); 
Clark (Baird and Taylor); Decatur (Ballard); Vigo (Blatchley); 
Hamilton and Marion (Wilson). 
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t. iEiiE&RINA L. Purslane Speedwell. 
Out most Mmmon fo:rm o·f the genus. Found in waste places 

MltlCF 6tiiti~'atM grounds; frequently invading lawns. 
:f1i6w6J1i jl~(Jl~~ Nlay th:rough September. 
'I'ippecanoEjl '(:Uclltil:jngham); Daviess (Clements); jefferSon' 

(Barnes); Putnam (Ma~'Dougil); Gibson and Posey (Schneck); 
Jay, Delawa:re, Randolph, and! Wa)'ll€ (Phinney); F:dmklin' 
(Meyncko); Cla:rk (Bai:rd and Taylor); :Knox (Spillman); Decatui' 
(Ballard); Fayette (Hessler); Vigo (Blatchley), Hamilton: and 
Marion (Wilson). 

V AR'VENflIS L. Corn Speedwell. 
Usually in damp places, in many parts of the State. It multi

plies more rapidly in tilled lands and sometimes becomes annoy
ing in rich lawns. 

Flowers from May until the frosts. 
Putnam (MacDougal); Steuben (Bradner); Gibson and Posey 

(Schneck); Jay, Delaware, Randolph, and Wayne (Phinney); 
:Franklin (Meyncko); Clark (Baird and 'raylor); Jefferson (J. M. 
Coulter); Knox (Spillman); Fayette (Hessler); Vigo (Blatchley); 
Hamilton and ~Iarion (Wilson). 

V. AGREeTlS L. Garden Speedwell. 
Upon authority of Dr. MacDougal, who reports it as found in 

Putnam County. The only record for the State. _ 

I _. 

LEPTANDRA Nutt. 

L. VmGIN1CA (L., Nutt. Culver's-root. 
( Veraniea firginica Nutt.) 

Distributed throughout the State in rich, moist soils. :Found 
most comnwnly in thickets and open woods, though also occurring 
in wet meadows. 

Flowering from June until late in September. 
TippecanO€ (Cunningham); Daviess (Clements); White (Hus

sey); Vigo (Blatchley); Gibson and Posey (Schneck); Jay, Dela
ware, Randolph, and Wayne (Phinney); Noble (Van Go:rder); 
Franklin (Meyncke); Jefferson (J. M. Coulter); Hamilton (Wil
son); Steuben (Bradner); Cass and Fayette (Hessler). 
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. BUCHNERA L. 

B. 	AMERICANA L. Blue-hearts. 
In several widely separated counties, growing in dry, sandy or 

gravelly soil. 	 Nowhere abundant. 

Flowers from June through August. 

Floyd, Harrison, and Lake. 


AFZELIA J. G. Grnel. 

A. 	MACROPHYLLA (Nutt.) Kuntze. Mullen Foxglove. 

(Seymeria macrophyUa Nutt. ) 


In rich, mo,ist soils, along streams and in thickets. Confined 
to the central and southe-rn counties in its mass distribution, 
though reported as far north as Montgomery OO\lnty. 

Flowers in August and September. 
Vigo, Monroe, Montgomery, and Putnam (Blatchley); Jeffer

son (J. M. Ooulter); Gibson and Posey (Schneck); Clark (Baird 
and Taylor); Franklin (Meyncke); Fayette (Hessler); Hamilton 
(Wilson). 

DASYSTOMA Raf. 

D. 	PEDICULARI.\. (L.) Benth. Fern-leaf Foxglove. 
(Gerardia Pedicularia L.) 

In dry woods in the northern part of the State. Probably of 
limited distribution. 

l!~lowering late in August and in September. 
Elkhart (Barnes); Tippecanoe (Noel); Steuben (Bradner). 

D. FLAVA (L.) Wood. Downy False Foxglove. 
(Gerardia ]lava L. ) 

In the northern part of the State in considerable abundance 
in dry woods and thickets. Extending south sparingly as far as 
Vigo Oounty. . 

Flowering in July and August. 
St. Joseph (Barnes); Jay, Delaware, Randolph, and Wayne 

(Phinney); Noble (Van Gorder); Jefferson (J. M. Ooulter); Vigo 
(Blatchley); Steuben (Bradner). 

D. GRANDIFLORA (Benth.) Wood. Western False Foxglove. 
(Gerardia grandiftma Benth.) 

In dry woods and thickets in the northern part of State. 
Flowers from July to August. 
Steuben (Bradner). 



FLOWERING PLANTS AND FERNS OF INDIANA. 927 

D. VIRGINICA (L.) Britton. Oak-leaved False Foxglove. 
(Gerardia quereifQlia Pursh.) 

Quite abundant and of wide dist.ribution in the State. Chiefly 
found in moist soils on shaded banks of streams or lake margins. 
Less frequently oocurring in dry soil in open places. A very 
showy species in the flowering season. 

Flowers from July until Septemller. 
Tippecanoe (Cunningham); Daviess (Clements); Johnson 

(Barnes); Jefferson (J. :M:. Coulter); Franklin (Meyncke); Gibson 
and Posey (Schneck); Vigo (Blatchley); Kosciusko (Coulter); 
Steuben (Bradner); Cass (Hessler). 

GERARDIA L. 

G. 	ASPERA Dougl. Rough Purple Gerardi&.. 
In the southwestern counties in dry prairies in rather heavy 

clay soil. 	 Not abundant. . 
:Flowers in August and September. 
Gibson and Posey (Schneck). 

G. PURPUREA L. Large Purple Gerardia. 
Abundant and widely distributed in the State. Found in 

damp, open meadows and fields in rich soils. A very handsome 
species when in full flower. 

season, August and September. 
Tippecanoe (Cunningham); Daviess (Clements); Noble and 

Jefferson (Barnes); Lagrange (Blatchley); Gibson and Posey 
(Schneck); Jay, Delaware, Randolph, and Wayne (Phinney); 
Franklin (Meyncke); Clark (Baird and Taylor); Knox (Spill
man); Kosciusko (Chipman); Steuben (Bradner). 

G. PAUPERCULA (Gray) Britton. Small-flowered Gerardia. 
Reported from a single station in northern Indiana. It will 

probably be found to occur throughout the nort.hern part of the 
inland lake region. 

Collected in flower September 1. 
Shriner Lake (Deam). 

G. TENUIFOLIA Yah!. Slender Gerardia. 
The most common of the Gerardias in the State. Found in 

many counties in abundance. It is found usually in dry soils 
on hills and in opens, but occasionally finds its way into damp 
places. Most luxuriant in our area in soil that is quite sandy. 
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Flowers from July through September. 
Steuben (Bradner); TippecanO€ (Barnes); J efi'ersoll (J. M. 

Coulter); Vigo (Blatchley); Gibson and Posey (Schneck); Jay, 
Delaware, Randolph, and Wayne (Phinney); Noble (Van Gorder); 
Franklin (Meyncke); Clark (Baird and '1'aylo1'); Daviess (Clem
ents); Fayette (Hessler). 

G. BESSEYANA :Britton. 
(G. tenuifolia macrophylla Benth.) 

Admitted upon the authority of Dr. L. M. Underwood, who 
reports the species from: Putnam County. The only record fol" 
the State. 

Putnam (Und.erwood). 

G. 	SKINNERIANA Wood. 
Occasional in the central part of the State, growing in dry soil 

in 	shaded places. 

l<'lowers from August through October. 

Hamilton (Wilson). 


G. 	AURICULATA Michx. Auric1ed Gerardia. 
In moist, open soils in the northern part of the State. Reported 

definitely from 	but a single station. 

Collected in flower in Angust. 

Tippecanoe (CunnIngham). 


CASTILLE.TA Mutis. 

C. OOOCINEA (L.) Spreng. Scarlet Painted·cup. Indian Paint-brush. 
Found in widely separated counties in varying situations. In 

the northern counties it usually occurs in meadows and damp 
thickets. In the southern, Mr. Blatchley notes it as common in 
"virgin prairie soil" near Heckland in Vigo County. In the 
northern part of its range it is usually not far removed from 
lakes. 

Flowers from May until in July. 
Vigo (Blatchley); Gibson and Posey (Schneck); Noble (Van 

Gorder); Cass (Hessler); Knox (Spillman); St. Joseph (Rothert): 
Steuben (Bradner). 

http:CASTILLE.TA
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PEDICULARIS L. 

P. LANCEOLATA Michx. Swamp Lousewort. 
In swamps and very wet, rich soils throughout the State. 

Not uncommon in any part of its range. 
Flowers from August through September. 
Tippecanoe (Cunningham); Jj""'ayette and Cass (Hessler); Gibson 

and Posey (Schncck); Jay (Phinney); N oble (Van Gorder); Put
nam (MacDougal); Vigo (Blatchley); Marion (Wilson); Steuben 
(Bradner). 

P. 	CANA.DENSIS L. Common Lousewort. 
Quite abundant in many parts of the State. Found in dry, 

shaded places, either woods or thickets, in rather sandy soils. 
Flowers from April through June. 
Tippecanoe (Cunningham); Jefferson (Barnes); Jay, Delaware, 

Randolph, and Wayne (Phinney); Noble (Van Gorder); Franklin 
(Meyncke); Clark (Baird and Taylor); Putnam (MacDougal); 
Vigo (Blatchley); Steuben (Bradner). 

MELAMPYRUM L. 

M. LINEARE Lam. Narrow-leaved Cow-wheat. 
(M. Amll'ricanum Michx.) 

Found in the no,rthern counties in dry woods and thickets. 
Flowers from May until August. 
Steuben (Bradner); Lake. 

LENTIBULARIACE..E. Bladderwort Family. 

UTRICULARIA L. 

U. 	CORNUTA Michx. Horned Bladderwort. 
On borders of ponds or in bogs, in the northern' counties. 
Flowers from June to August. 
Lake. 

U. 	RESUPINATA B. D. Greene. Reversed Bladderwort. 
In the sandy edges of lakes in the northern counties. Not 

uncommon. 
Flowers from March until August. 
Lake (Hill); Noble (Van Gorder); Round Lake (Deam). 



930 

I 

REPORT OF STATE GEOLOGIST. 

U. PURPUREA. Walt. Purple Bladderwort. 
In shoal water of lakes and marshes in no,rthern part of State. 
Lake (Hill). 

U. VULGARIS L. Greater Bladderwort. 
. Common in streams and ponds in the central and northern 
parts of the State. 

Flowers in July and August. 
Laporte (Barnes); Shriner Lake (Deam); Hamilton (Wilson); 

Kosciusko (Coulter); Steuben (Bradner); Cass (Hessler). 

U. INTERMEDIA Hayne. Flat·leaved Bladderwort. 
Throughout the State in shallow water along the margins of 

pools and ponds. 

Flowers f!om June to August. 


U. GIBBA. L. Humped Bladderwort. 
In the shallow water at the margins of lakes and pools, :more 

frequently in mud. Added to the flora by Rev. E. J. Hill, whose 
labors have given us our chief knowledge of the aquatic and sand
dune flora of the State. Several stations were afterwaird added 
in Noble County by Mr. VanGorder and in Steuben by )lr. 
Bradneir. 

Lake (Hill); Noble (Van Gorder); Kosciusko (Coulter); Steu
ben (Bradner). 

OROBRANCHACEJE. Broom.rape Family. 

THALESIA Raf. 

T. UNIFLOBA. (L.) Britton. One·flowered Broom·rape. Cancer·root. 
(Aphylwn unijlorum T. and G.) 

Not frequent, but found in many counties of the State, para
sitic on the roots of herbs. 

Flowers in May and June. 
Tippecanoe (Cunningham); Clark (Barnes); Vigo (Blatchley); 

Marion. 

T. FASCIOULATA (Nutt.) Britton. Yellow Cancer·root. 
eAphyllon jascietilatum Gray.) 

In the northern part of the State,. generally associated with 
plants of the dunes, where it is found as a root parasite on 
Artemisia Oanadensis and Artemisia caudata. 

Lake (Hill); Porter (Cowles). 
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OROBANCHE L. 

O. 	 LUDOVWfANA Nutt. Broom.rape. 
(Aphyllon ludomcianum Gray.) 

Banks of Wabash River, Deal" brick yards above Te:r:re Haute; 
frequent locally in 1889-90. Parasitic on the roots of the Great 
Horse-wood, Ambrosia trifida L. Added to the State flora by W. 
S. Blatchley. 

CONOPHOLIS Wallr. 

C. AMERICANA (L. f.) Wallr. Squaw-root. 
Not uncommon in many parts of the State, being found iu rich 

woods. It is more frequently associated with oaks in our area 
than with any other genus. 

Flowers April to August. 
Tippecanoe (Cunningham); Clark (Barnes); St. Joseph (Roth

ert); Putnam (MacDougal); Fayette (Hessler); Monroe and Vigo 
(Blatchley); Hamilton (Wilson); Steuben (Bradner); Jefferoon. 

LEPTAMlllIUM Raf. 

L. VlRGINfANUM (L.) Raf. Beech-drops. 
(Epiphegus Virginiana L.) 

Found in beech woods throughout the State. More abundant 
in dense woods. As the mass distribution of the beeches is in the 
southern part of the State, the species is there more abundant. 

Flowering in August and September. 
Jefferson and Laporte (Barnes); Putnam (MacDougal); Fayette 

(Hessler); Vigo (Blatchley); Hamilton and Marion (Wilson); 
Steuben (Bradner). 

BIGNONIACElE. Trumpet-creeper Family. 

BIGNONIA L. 

B. CRUCIGERA L. Tendrilled Trumpet-flower. 
(B. capreQwta L.) 

In moist woods in southwestern Indiana. 
Flowers from April until June. 
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TEem·fA J USB. 

T. RADICANS (L.) DO. Trumpet-flower. Trumpet-creeper. 
In all parts of the State, in CI'lpecial abundance and develop

ment southward. It grows either in moist, rich, alluvial soils or 
in sandy soils, ooing found as a constituent of the flora of the 
Basswood dunes. When brought in cultivation it multiplies with 
extreme rapidity. One of the most attractive of our climbing 
plants. 

Flowers from June until August. 
Oass (Hessler); IJaviess (Clements); Dearborn (Collins); Put

nam (MacDougal); Clark (Baird and Taylor); Franklin 
(Meyncke); Jefferson (.T. JyI. Ooulter); Gibson and Posey 
(Schneck); Jay, Delaware, Randolph, and Wayne (Phinney); De
catur and Shelby (Ballard); I...ake and Porter (Cowles); Vigo 
(Blatchley); Hamilton and Marion (WilsOll). 

CATALPA Scop. 

C. CATALPA (L.) Karst. Catalpa. Indian Bean. 
(C. bignonwides Walt.) 

This southern form has escaped from cultivation in the south
ern counties of the State and is there well established. The wood 
is light and weak, but very durable in contact with the soil, 
making it valuable for posts. 

I~lowers in JUDe and July. 
Jefferson (Barnes); Clark (Baird and Taylor); Dearborn (Col

lins); Franklin (Meyncke); Gibson and Posey (Schneck). 

C. SPEcfOsA'Varder. Catalpa. Larger Indian Bean. 
This is the species under cultivation in most parts of the State, 

being largely used for ornamental and shade purposes. It has 
escaped to a greater or less extent in almost every section in 
which it has ooen largely cultivated. In some counties "catalpa 
groves" have established themselves in rather damp, rich soils. 
The wood is somewhat lighter in weight than in the preceding 
speeies, but equally durable in contact with the soil. The rapid
ity of growth of the catalpa suggests as suitable for planting for~ 
"posts" and o,ther purposes in which durability in contact with 
the soil is desired. 

Howers in May and June. 
Jay, Delaware, Randolph, and Wayne (Phinney); Vigo 

(Blatchley); Tippecanoe (Coulter). 
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MARTYNIACE£. Unicorn-plant Family. 

MARTYNIA L. 

M LOUISIANA Mill. Unicorn·plant. Elephant's Trunk. 
(M proboscidea Glox.) 

This interesting plant, said to be of carnivorous habit, is con
fined to the . southern counties of the State. It is fo,und rather 
sparingly in rich, loose sandy soil usually along the banks of 
streams. 

Flowers in AUguEt and September. 
Jefferson (Barnes); Franklin (:M:eyncke); Clark (Baird and 

Taylor); Gibson and Posey (Schneck); Vigo (Blatchley). 

ACANTHACElE. Acanthus Family: 

RUELLIA L. 

R. 	8TREPENS L. Smooth Ruellia. 
Indicative of rich soil, growing in moist shaded places. Well 

distributed throughout the State. 
Flowers from May until July. 
'fippecanoe (Cunningham); Daviess (Clements); Jefferson 

(Barnes); ~;ayette and Cass (Hessler); Putnam (MacDougal); 
Decatur (Ballard); Hamilto'n and Marion (Wilson); Vigo 
(Blatchley). 

R. 	CILI08A Purah. Hairy Ruellia. 
Found throughout the State in dry, sandy soil. More abun

dant than the preceding species. 
Flowers from June through September. 
Tippecanoe (Cunninghau.\.); Cass (Hessler); Vigo (Blatchley): 

Hanlilton and Marion (Wilson). 

DIANTHERA L. 

D. AMERICANA L. Dense flowered Water Willow. 
Growing in shallow water at the edges of sandbars, or low 

banks of streams or at the margin of pools. Prefers a sandy soil. 
Abundant. 

:Flowers from May through August. 
Tippecanoe (Cunningham); Jennings (BarneB); Jefferson 

(Coulter); Decatur and Shelby (Ballard); Putnam (MacDougal); 
:Fayette (Hessler); Vigo (Blatchley); Hamilton and Marion (Wil
son). 
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PHRYMAOElE. Lopseed Family. 

PHRYMA L. 

P. LEPTOSTACHYA L. Lopseed. 
Common in many parts of the State in moist, dense woods and 

thickets. Easily recognized by the calyx being abruptly reflexed 
against the spike after flowering. 

Flowers from late in June through August. 
Tippecanoe (Cunningham); Daviess (Clements); Jefferson 

(.J. M. Coulter); Putnam (MacDougal); Fayette (Hessler,; Vigo 
(Blatchley); ,Hamilton and Marion (Wilson); Steuben (Bradner). 

PLANTAGINAOElE. Plantain Family . 

. PLANTAGO L . . 
P. MAJOR L. Oommon or Greater Plantain. 

Abundant throughout the State in waste places, frequently be· 
coming an annoying weed ill lawns and along brick walks. Very 
variable in leaf and spike. Commonly confused with tho next 
species, which is perhaps the prevailing form in .the northern 
counties. 

Flowers from May until September. 
Putnam (MacDougal); Dearboru (Collins); Clark (Baird aud 

'raylor); Noble (Van Gorder); Franklin (Meyncke); Gibson and 
Posey (Schneck); Jay, Delaware, Randolph, and Wayne (Phin· 
ney); Fayette (Hessler); Vigo (Blatchley); Hamilton and Marion 
(Wilson); Steuben (Bradner). 

P. RUGELII Decaisne. Rugel's Plantain. 
Not separated as a rule from the preceding, although found in 

almost every oollection from a northern county. The two species 
intergrade almost perfectly as to leal and spike characters. 'rhey 
may, however, be readily separated by the size and number of the 
seeds. In P. major the capsule contains from eight to sixteen 
seeds, in P. Rugelii from four to nine, the seeds of the latter 
species being much the larger. 'I'he plants are found assocfatcd 
and have similar flowering seasons. 

Tippecanoe (Cunningham); Jefferson (Barnes); Vigo (Blateh
ley). 
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P. LANCEOUTA. L. Ribwort. Rib-graes. English Plantain. 
Indicative of coarse, rather gravelly dry soils. Found through

out the State at borders of fields, in waste places and along rail
ways. In some localities becoming an a.nnoying wecd. 

Flowers from April until the heaviest frosts. 
Tippecanoe (Cunningham); Jefferson (Barnes); Monroe and 

Vigo (Blatchley); Putnam (MacDougal); Jay, Delaware, Ra.n
dolph, and Wayne (Phinney); Clark (Baird and Taylor); Noble 
(Van Gorder); Franklin (Meyncke); Hamilton and Marion (Wil
son); Steuben (Bradner); Fayette (Hessler). 

P. SPAB8IFj,ORA. Michx. Southern Plantain 
Reported only from southern pad of the State. I would be 

inclined to regard it as a depauperate form of P. major had it not 
been for the two-seeded pyxis. Reported a.lso in southern Illi
nois. 

Cla.rk (Baird and Taylor). 

P. 	CORDATA Lam. Water Plantain. Heart-leaved Plantain. 
Of more common occurrence in State than reports would indi

cate. In marshes and along low banks of rather sluggish streams. 
];'lowers from March through July. 
Tippecanoe (Cunningham); Gibson and Posey (Schneck); Kos

ciusko (Coulter). 

P. AIUSTATA Michx. Large.bracted Plantain. 
(P. Patagooica aristata Gray.) 

Not abundant, but found in several counties in dry, coarse 
soils, chiefly along railwa.y embankments and roadsides. 

J;~low€rs from May until the frosts. 
Vigo (Blatchley); Clark (Baird and 'l'aylor); Dearborn (Col

lins); Hamilton (Wilson); Cass (Hessler). 

P. VIRGINICA L. Dwarf or White Plantain. 
Common in many parts of the State in dry soil in waste places. 
Flowers frOID the middle of lfarch through ,Tune. 
Tippecanoe (Cunningham); Clark (Barnes); Monroe and Vigo 

(Blatchley); Jefferson (J. M. Coulter); Franklin (NIeyncke); Gib
son and Posey (Schneck); Knox (SpillnJ.3;n); Fayette (H~ssler). 
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P. ELONGATA Pursh. Slender Plantain. 
(P. pusilla N utt.) 

Reported only from Gibson County by Dr. Schneck as rare in 
dry, sandy soil. 


Collected in flower in May. 

Gibson (Schneck). 


RU BIACElE. Madder Family. 

HOUSTONIA L. 

H. C<ERULEA. L. Bluets. Innocence. 
Very abundant in the southern part of the State in grassy 

places and @ damp rocks. It extends north in the State as far as 
Lake County. It is found in great profusion in favorable stations 
and is one of the prettiest of our spring forms. 

Flowers from early in April until in July. 
Cass (Hessler); Mouroe and Putnam (MacDougal); Jefferson 

(Barnes); Clark (Baird and Taylor); Franklin (Meyncke), Dear
born (Collins); Vigo and Lake (Blatchley). 

H. PURPUREA. L Large Houstonia. 
Abundant in open places, especially sandy soils about lakes 

and in dry woods and thickets. 
Flowers from April through June. 
Jefferson (Barnes); Tippecanoe (Cunningham); Monroe 

(Blatchley); Gibson and Posey (Schneck); Putnam (MacDougal); 
Kosciusko (Coulter); Cass (Hesslerr); Marion (Wilson). 

H. CILIOLATA. Torr. Fringed Houstonia. 
Confined to rocky hillsides in the southern part of the State 

and to sandy Shores in the northern counties. Not especially 
abnndant. 

Flowers from May through .July. 
Jefferson (Barnes); Clark (Baird and Taylor); St. Joseph 

(Rothert); Vigo (Blatchley), Floyd (Barnes); Tippecanoe. 

H. LONGIFOLU Gaertn. Long-leaved Houstonia. . 
eH. pUTpuTea longifolia Gray.) 

In central and eastern counties rather sparingly. In low 
grounds, usually in dry, sandy soil. 

Flowers from May through September. 
Monroe (Blatchley); Jay, Delaware, Pl&ndolph, and Wayne 

(Phinney); Fayette (Hessler). 
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CEPHALANTHUS L. 

O. OOClDENl'ALIB L. Button·Bush. Globe-flower. 
An abundant shrub in all parts or the State, growing in 

marshes or low, wet ground. About some of the inland lakes it 
takes on an arborescent habit, reaching a height of 20 foot. A 
handsome and easily recognized species, well adapted for orna
mental purposes where mass effects are desired. 

Flowers from June through September. 
Jefferson (J. M. Coulter); Monroe and Vigo (Blatchley); Tip

pecanoe (Cunningham); Kosciusko (Coulter); Daviess (Clem
ents); Jay, Delaware, Ralldolph, and Wayne (Phinney); Dear
born (Collins); .Franklin (Meyncke); Gibson and Posey 
(Schneck); Putnam (MacDougal); Noble (Van Gorder); Shriner 
Lake (Deam); Hamilton and Marion (Wilson); Steuben (Brad
ncr); Cass and Fayette (Hessler). 

MITCHELLA L. 

M. REPENS L. Partridge-berry. Twin-berry. 
In woods usually associated with various mosses. A delica,te 

trailing plant, quite abundant in the southern counties, but be
coming scarce in the central and northern parts of the State. 

Flowers from April until late in June. 
Jefferson (Barnes); Monroc and Vigo (Blatchley); Fayette 

(Hessler); Clark (Baird and Taylor); Jay, Delaware, Randolph, 
and Wayne (Phinney); Franklin (M:eyncke) ; Noble (Van Gorder); 
Putnam (MacDougal); St.euben (Bradner). 

8PERMACOCE L. 

S. GLABRA. Miehx. Smooth Buttflnweed. 
Confined to the southern counties of the State, where it grows 

in very wet soil, chiefly along the banks of streams. 
Flowering in July and August. 
Daviess (Clements); Jefferson (Coulter); Clark (Baird and Tay

lor); Gibson and Posey (Schneck). 

DIODIA L. 

D. TERES Walt. Rough Button·weed. 
In dry, sandy soil only in the extreme southern part of the 

State, 
}i'lowering late in July and in August. 


Gibson and Posey (Schneck); Crawford (Blatchley). 
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GALIUM L. 

G. ApAR[NE L. Cleavers. Catch-weed. 
Abundant throughout the State in low, damp grounds, or in 

damp woods and ravines. In favorable locations makes its way 
over the plants of a wide area. Its greatest development is in 
rich alluvial sons at borders of marshes. 

}1~lowers from May until September. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Fayette 

(Hessler); Clark (Baird and Taylor); Decatur (Ballard); Jay, 
Delaware, Randolph, and Wayne (Phinney); N oble (Van Gorder); 
Gibson and Posey (Schneck); Putnam (MacDougal); Kosciusko 
(Coulter); Knox (Spillman); St. Joseph (Rothert); Hamilton and 
Marion (Wilson). 

G. PlLOSUM Ait. Hairy Bedstraw. 
Found chiefly in the northern oounties of the State in sand 

soils in dry locations. Only a single report from the oouth part 
of the State. 

:Flowers in July and August. 
Noble (Van Gorder); Jay, Delaware, Randolph, and Wayne 

(Phinney); Jefferson (J. M. Coulter); Lake; Steuben (Bradner). 

G. LANCEOLATUM Torr. 
Of sparing occurrence in the State. Confined to central and 

northern counties. Found gro-wing in dry woods in loose, sandy 
soil. 

Flowers in July and August. 

Putnam (MacDougal); Noble (Van Gorder). 


G. C£RClEZANS Michx. Wild Liquorice. 
Oue of our most abundant forms, growing in rich soils, usually 

in woods or thickets. Found throughout the State. 
FloweTs in June and JUly. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Fayette 

(Hessler); Clark (Baird and Taylor); Daviess (ClemeniA"!); .Jay, 
Delaware, Randolph, and Wayne (Phinney); Gibson and Posey 
(Schneck); Franklin (Meyncke); Putnam (MacDougal); Tippe
canoe (Cunninghanl); Vermillion (Wright); Hamilton and Ma
rlon (Wilson); Steuben (BradneT). 
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G. BORE!LE L. Northern Bedstraw. 
:Found in the northern counties of the State in marshes and wet 

places and on limestone ledges. In thiS" latter situa.tion the species 
extends as far south as Decatur County. 

Flowers from June through August. 
Kosciusko (Chipman); Cass and Ma.rshall (Hessler); Noble 

(Van Gorder); Lake (Hill); St. Joseph (Rothert); Deootur (Bal
lard); Wabash (Jenkins). 

G. 	TRIFLORUM Michx. Sweet-scented Bedstraw. 
Abundant, especially in the northern counties in rather dry 

woods and thickehs. Much less common in the southern counties. 
Flowers from late in May until August. 
J;~ayette and Cass (Hessler); :Franklin (Meyncke); Jefferson 

(J. M. Coulter); Marion, :M:onroe, and Vigo (Blatchley); Noble 
(Van Gorder); Putnam (MacDougal); Tippecanoe (Cunningham); 
Steuben (Bradner). 

G. TINCTORlUM L. Marsh Bedstraw. 
(G. trijidum latijQlium Torr.) 

In damp places, such as marshes, dense woods o:r low grounds 
in rich soil. Quite common in all parts of the State, often being 
thrown with trifidum in collections. 

Flowers from May until August. 
Jefferson (Barnes); Noble (Yan Gorder); Gibson and Posey 

(Schneck); Clark (Baird and Taylor); Jay, Delaware, Randolph, 
and Wayne (Phinney); Franklin (Meyncke); Putnam (MacDou
gal); Vermillion (Wright); Tippecanoe (Cunningham); Monroe 
and Vigo (Blatchley). 

G. TRIFIDUM L. Small Bedstraw. Small Cleavers. 
The mOist widely distributed species of thc genus, with perhaps 

the exception of G. Aparine. In bogs, low grounds and dense 
woods throughout the State. 

Flowers from May until late in July. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Fayette 

(Hessler); Clark (Baird and Tayl()r); Jay, Delaware, Randolph, 
and Wayne (Phinney); J;~ranklin (Meyncke); Gibson and Posey 
(Schneck); N()ble (Van GO'l.'dcr); Putnam (MacDougal); Tippe
canoe (Cunningham); Vermillion (Wright); Kosciusko (Coulter); 
Daviess (Clements); KD()x (Spillman); Hamilton and Marion 
(Wilson); Steuben (Bradner). 
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G. CONCINNUM Torr. and Gray. Shining Bedstraw. 
Frequent in dry, rocky or open woods in many parts of the 

State. Abundant wherever found. 
Flowering in June and July. 
Tippecanoe (Hussey); Fayette (Hessler); Monroe and Vigo 

(Blatchley); Clark (Baird and Taylor); Daviess (Clements); Jay, 
Delaware, Handolph, and Wayne (Phinney); Putnam (MacDou
gal); Vermillion (Wright); Decatur (Ballard); J e:fferson (Barnes). 

G. ASPRELLUM Michx. 
Confined to northern counties, where it is found in moist, 

sand soils. 
Flowers in ,July and August. 
Kosciusko (Coulter); Noble (Van Gorder); Jay, Delaware, Ran

dolph, and Wayne (Phinney); Fayette (Hessler); Marion; Hamil
ton (Wilson); Steuben (Bradner). 

CAPRIFOLIACElE. Honeysuckle Family. 

SAMBUCUS L. 
s. CANADENSIS L. 

Abundant throughout the State in various situations. While 
common along roadsides and in open, waste places, it reaches its 
best development in moist, rich, alluvial soils. Flowers very fra
grant and berries much used in wine making. 

Flowers from Ma.y through August, often flowering twice in a 
season. 

Tippecanoe (Cunningham); Kosciusko (Coulter); Jefferson (J. 
M. Coulter); Putnam (MacDougal); Jay, Delaware, Randolph, 
and Wayne (Phinney); Clark (Baird and Taylor); Franklin 
(Meyncke); Gibson and Posey (Schneck); Noble (Van Gorder); 
Vermillion (Wright); Monroe and Vigo (Bla,tchley); Decatur and 
Shelby (Ballard); Hamilton and M-arion (Wilson); Steuben 
(Bradner); Fayette (Hessler). 

S. PUBENS Michx. Red-berried Elder. 
(S. racemosa Hook.) 

Chiefly northern in its range in our boundaries. It is found 
associated with S. Canadensis and also in coarse, rocky soils. 
The pith forms a satisfactory means of recognition, being brown 
in this species and white in the preceding. 

Flowers in May and June. 
Putnam (MacDougal); J e:fferson (J. M. Coulter); Clark (Baird 

and Taylor); Noble (Van Gorder); La.porte and Porter (Hill); 
Kosciusko (Coulter); Steuben (Bradner). 
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VIBURNUM L. 

V. OPULUS L Cranberry-tree. High Bush-cranberry. 
Sparingly found in a few widely separated! GOunties;. he l!o-w 

grounds, usually in rather sandy loam soils. 
Flowering season, June and July. 
Noble (Van Gorder); Jefferson and Tippecanoc (Ilfll>Sey),;. K~

ciusko (Chipman); Steuben (Bradner). 

V. 	ACERfFOLlUM L. Maple-leaved Viburnum. 
Found in all parts of the State in rather dry soil in clearings 

and rich woods. A rather handsome, branching shrub. 
Flowering season, May and June. 
Bartholomew and Jennings (Bames); Tippecanoe (Hussey); 

Monroe and Vigo (Blatchley); Clark (Baird and Taylor); Jay, 
Delaware, Randolph, and Wayne (Phinney); Prank lin (Meyncke); 
Jefferson (J. M. Coulter); Koble (Van Gorder); Putnam (Mac
Dougal); Cass (Hessler); St. Jo~ph (lio,thert); Hamilton (Wil
son); Steuben (Bradner); Lake (niH). 

V. 	PUBE8CENS CAit.) PUfah. Downy-leaved Arrow-wood. 
In central and eastom counties of tn€ State, in rough, rocky 

woods and hillsides. Not at all abundant 
Collected in flower July 7. 
Putnam (MacDougal); ,Jay, Delaware, Randolp~" /l,Bd Wayn~ 

(Phinney); Steuben (Bradner); Lake and Jefferson. 

V. DENTATUM L. Arrow-wood. 
In marshy thickets and damp, dense woods, chiefly in central 

and southern counties. Not reported from north of Tippecanoe 
County. Usually plentiful in the stations in which it occurs. 

Flowers late in May and in June. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Clark (Baird 

and Taylor); Ja,y, Delaware, Randolph, and Wayne (Phinney); 
Franklin (Meyncke); Gibson and Posey (Schneck); Tippecanoe. 

V. MOLLE Micbx. Soft-leaved Arrow-wood. 
This species, although assigned a range far to the east of 

Indiana, undoubtedly belongs to our flora. It is confined to the 
southern counties, growing at the margins of dry, upland prairies. 

Collected in flower in June. 

Vigo (Blatchley); Jefferson (J. M. Coulter). 
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V. LENTAGO L. Nanny-berry. Sheep·berry. 
In rich soil in open woods and hy the borders of streams in the 

central and southern counties. A large shruh, often hecoming 
tree-like in habit. 'rhe fruit, which ripens in October, is edible. 

Flowering season, May and early .June. 
Monroe and Vigo (Blatchley); Clark (Baird and Taylor); Gib

son and Posey (Schneck); Jefferson (J. M. Coultcr); Putnam 
(MacDougal); Kosciusko (Coulter); Marion; Steuben (Bradner). 

V. PRUNIFOLIUM L. Black Haw. Sloe. Stag-bush. 
Throughout the State in fair ahundanoo, growing in dry fields 

and on wooded slopes. In some localities it occurs as a small 
tree. The wood is hard, reddish-brown in color and occasionally 
used in making the handles of small tools. The fruit, which 
ripens in Septemher, is sweet and edible. 

Flowers in May and June. 
,Jefferson (Barnes); }fonroe and Vigo (Blatchley); Clark (Baird 

and Taylor); Jay, Delaware, Randolph, and Wayne (Phinney); 
Franklin (Meyncke); Gibson and Posey (Schneck); Noble (Van 
Gorder); l?utnam (MacDougal); 'l'ippeeanoe (Cunningham); 
Knox (Spillman); Hamilton and Marion (Wilson); Steuben 
(Bradner); Fayette (Hessler). 

TRroSTEUM L. 

T. PERFOLIATUM L. Fever-wort. Horse G-entian. 
Abundant throughout the State in rich soils, growing pro

fusely in clearings and open woods. Intergrades with the next 
species, the two being very difficult to disentangle. 

Flowers from April through June. 
Tippecanoe (Cunningham); Monroe and Vigo (Blatchley); Jay, 

Dela'Yare, Randolph, and Wayne (Phinney); Franklin (Meyncke); 
Jefferson (J. M. C{)ulter); Noble (Van Gorder); Putnam (Mac
Dougal); K{)sciusko (Coulter); Cass and Fayette (Hessler); Ham
ilton (Wilson); Steuben (Bradner); Marion. 

T. ANGU8TlFOLIUM L. Narrow-leaved Horse Gen.Uan. 
In similar soils and of similar distribution as the preceding. 

1100h less common. 
Flowers in May and June. 
Cass (Hessler); Daviess (Clements); Franklin (Meyncke); Vigo 

(matchley); lI~miltoJl. 1!-lld Marion (Wilson); Steuben (Bradner). 
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LINNlEA L . 

. L. BOREALIS L. Twin·flower. Ground Vine. 
Growing in moist,pine woods, Pine Station. Collected June 

7, 1884. This is the most southern station recorded for this 
definitely northern form. Detected as a member of the State 
flora by Rev. E. J. Hill. 

Laka (Hill). 

SYMPHORICARPOS Juss. 

S. RACEMOSUS Micbx. Snowberry. 
In a few southern counties in rocky places, occasionally along 

the banks of streams. The species does not seem to be an 
"escape" in the localities in which it is found, but is evidently a 
member of the native flora. 

Flowers in June and July. 
Jefferson (J. M. Coulter); Gibson and Posey (Schneck); Frank

lin (Meyncke); Steuben (Bradner). 

S. OCCIDENTALIS Hook. Wolfberry. 
I have seen a herbarium specimen of this species labelled Indi

ana, but without collector's name or data of any sort. Admitted 
upon the specimen. 

Marion. 

S. SYMPHORICABPOS (L.) MacM. Coral-berry. Indian Currant. 
(S. 'Vulgaris Michx.) 

Not uncommon in various parts of the State. It is usually 
found in coarse, rocky or gravelly soils in either wet or dry situ
ations. 

Flowers in July. 
Jefferson (J. M. Coulter); Putnam (MacDougal); Franklin 

(Meyncke); Gibson and Posey (Schneck); Noble (Van Gorder); 
Marion, Monroe and Vigo (Blatchley). 

LONICERA L. 

L. HIR8UTA Eaton. Hairy Honeysuckle. 

In damp copses and on rocks. 

Flowers from June until July. 

Steuben (Bradner). 
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r 
L. DIOICA L. Smooth or Glaucous Honeysuckle. 

(L glauca Hill.) 
Not abundant in aIiy part of the State, but found in several 

counties. Its greatest abundance is in the southern counties in 
rocky, hill regions. It is more sparingly found in the extreme 
northern counties in dry, sandy soil. 

Flowering season, May and June. 
Clark (Barnes); Noble (Van Gorder); Monroe (Blatchley); 

Lake and Tippecanoe. 

L. '8uLLlvANTII Gray. 
Reported from a single county in the St.ate as growing in dry 

woodlands. I have seen no specimen, but the reference seems 
sufficiently definite to admit the fO'Tlll to the flora. 

Randolph (Phinney). 

L. SEMPERVIRENS L. Trampet or Coral Honeysuckle. 
On hillsides and in rather damp ground in several south<:rn 

counties in considerable abundance. Not reported as OCCUlTing 
north of Wayne County. 'fhe species is largely cultivated and is 
one of our most ornamental climbing plants. 

:Flowers from April through the summer. 
Jefferson (J. 11. Coulter); Wayne (Phinney); Clark (Baird and 

'faylor); Franklin (Meyncke). 

DIERVILLA Moench. 

D. DIERVILLA. (L.) MacM. Bush Honeysuckle. 
(D. trifida Moench.) 

In the northern counties in dry, rooky woodlands. 
Flowers from June until July. 
Steuben (Bradner; Lake. 

VALERIANACE.iE. Valerian Family. 

VALERIANA L. Valerian. 

V. PAUCIFLORA Michx. 
Apparently confined to the southern half of the State, becom

ing rarer as it reaches its northern limit. Its favorite home is in 
rich ravines or upon steep hillsides. 

Flowers in May and June. 
:Reported from Jefferson, Clark, Gibson, Posey, Monroe, Frank

lin, Fayette, and Putnam counties; Hamilton and Marion (Wil
t,;., SOD): 

http:VALERIANACE.iE
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V. EDULIS Nutt. 
Reported only from Cass County by Dr. Hl;lssler. An examina

tion of the specimens leaves no doubt of the accuracy of the ref
erence. 

V. SYLVATICA Banks. 
Not of general distribution. 
Reported from Jefferson County (Coulter); Putnam County 

(Underwood). 

VALERIANELLA Tourn. Corn Salad. Lamb Lettuce. 

V. LOCU8TA (L.) Bettke. 
cv. alitaria Poll.) 


Waste grounds in Jefferson County (Barnes). 


V. CHENOPODIFOLIA (pursb) DC. Goosefoot Corn Salad. 
In moist, rather rich soils in the central and southern part 

of the State. 

Flowers in May and ,June. 

Hamilton and Marion (Wilson). 


V. RADIATA (L.) Dufr. 
Of more general distribution, but confined in mass distribution 

to northern an.d eastern counties. 
lleported from Cass (Hessler); Jay, Delaware, Randolph, and 

Wayne (Phinney); Franklin (Meyncke); Fayette (Hessler); Put
nam (MacDougal); Decatur (Ballard); Marion. 

DIPS ACACElE. Teasel Family. 

DIPSACUS L. Teasel. 

D. 8YLVESTR18 Huds. Wild Teasel. 
'I'he mass distribution is found in the southern counties of the 

State, where its favorite station is upon barren slopes or along 
roadsides. 

Its flowering period is from July to September. 
Reported as follows: l\Ionroe (Blatchley); Fayette (Hessler); 

Tippecanoe (Cunningham); Jefferson (Coulter); Putnam (Mae
Dougal); Hamilton and Marion (Wilsnn); Steuben (Bradner). 



946 REPORT OF STATE GEOLOGIST. 

CUCURBITACE1E. Gourd Family. 

MELOTHRIA L. 
M. PENDULA L. 

A local form confined so far as reports . go to two counties 
bordering the Ohio River, viz., Clark (Baird and Taylor) and 
Jefferson (Coulter). 

MICRAMPELIS Raf. Wild Balsam Apple. 

M. LOBATA (Michx.) Greene. 
(Echinocystislobata Torr. and Gray.) 

A form of genecral distribution reported definitely from 17 
counties. It is more frequent in the northern counties, as its 
general range would indicate. 

Its flowering season is from July to September. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Daviess 

(Clements); .Jay, Delaware, Wayne, a.nd Rando.Jph (Phinney); 
Gibson and Posey (Schneck); Noble (Van Gorder); Frankl.in 
(Meyncke); Putnam (MacDougal); Vigo and Monroe (Blatchley); 
Carroll, Marion, Hamilton (Wilson). 

SICYOS L. One-seeded Bur-cucumber. 

8. ANGULATUS L. 
More abundant in the northern and eastern portions of its area 

in the State. 
It flowers from July to September, a.nd finds its best conditions 

along the banks of streams. 
This species, a's well a.s the one preceding, are coming into 

general cultivation as ornamenta.l climbers. 
Reported stations: Kosciusko (Coulter); Jay, Delawa,re, 

Wayne, and Randolph (Phinney); .T efferson (J. M. Coulter); Gib
son and Posey (Schneck); Noble (Van Gorder); Franklin 
(Meyncke); Putnam (Underwood); Tippecanoe (Golden); Monroe 
and Vigo (Blatchley); Fayette (Hessler); Hamilton and Marion 
(Wilson). 

CAMPANULACE1E. 

CAMP ANULA L. Bellflower. 

C. ROTUNDIFOLIA L. Harebell. 
Found only in the northern part of the State. The stations 

reported are Laporte (Barnes); Lake (E. J. Hill); Kosciusko 
(Chipman); Steuben (Bradner); CIIISS and Marshall (Hessler). 
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O. ROTUNDIFO':"IA LANGSDORFIANA (A. DO.) Britton. 
(c. rotundijolia arctiea Lange.) 

This form is also confined to the region about Lake Michigan, 
with the 	e:'{ception of a station in Cass County. 

Reported from Laporte (Harnes); Lake (Hill); Cass (Hessler). 

O. APARINOIDES Pursh. Marsh Bellflower. 
A somewhat common form in the marsh lands of the northern 

counties. It.., habit of growing in grassy grounds perhaps ac
counts for the few stations definitely reported. 

Tippecanoe (Cunningham); Kosciusko (Coulter); Laporte 
(Barnes); Lake (Barnes); Marshall (Coulter); Steuben (Bradner). 

O. 	DIVARICATA Michx. Panicled Bellflower. 
On rocky banks and hillsides. 
Flowers from June until September. 
Monroe (Dudley). 

O. AMERICANA. L. Tall Bellflower. 
Generally distributed throughout the State, but rOOJChing its 

highest development in rich, wet soil. In such regions it fre
quently reaches a height of 10 feet, with the spicate inflorescence 
covering from two and one-half to th:re€ feet. In dry localities 
the size is much reduced, the petioles as a rule are without mar
gins and the epidernus is very manifestly thickened. 

The flowering season opens in June and continues until in 
September. 

Specimens examined from Tippecanoe (Cunningham); Kosci
usko (Coulter); Davies;; (Clements); Jefferson (Barnes); Fayette 
(Hessler); Hamilton and Marion (Wilson); Steuben (Bradner). 

LEGOUZIA Durand. 

L. PERFOLIATA (L.) Britton. Venus's Looking-glass. 
(Sproularia pfJl'foliata A. DO.) 

In exposed situations in rather poor soil. 
The flowering season extends from May through August. The 

flowers are open in the earlier hours of the day, usually closing 
between two and three o'clock or on bright, sunny days as early 
as noon. 

Tippecanoe (Cunningham); Jefferson and Kosciusko (Coulter); 
Daviess (Clements); Knox (Spillman); Hamilton and Marion 
(Wilson); Cass (Hessler); Vigo ood Monroe (Bla.tchley). 
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LOBELIA L. 

L. OARDINALIS L. Cardinal Flower. 
Occasional throughout thc State, very common in low grounds 

in the more northern counties. In the height of its flowering 
season in August it frequently gives its deep red color to acres 
of lowlands adjoining the smaller inland lakes. In the decper' 
shade the flowering extends into September. 

Tippecanoe (Cunningham); Kosciusko (Coulter); DavieillS 
(Clements); Jefferson (Barnes),; Round Lake (Deam); Fayette 
(Hessler); Knox (Spillman); Hamilton and M~rion (Wilson); 
(Steuben (Bradner); Vigo and Monroe (Blatehley). 

L. SYPHILITIOA L. Great Lobelia. 
The most abundant form in the State. While it reaches its 

maximum development in low, rich soils, it maintains it.'lClf well 
in dry regions, the adaptations apparently being chiefly a reduc
tion in leaf surfa<J.e. No especial thickening of the epidermis was 
observed in sections from a large number of specimens. 

Tippecanoe (Cunningham); Kosciusko (Coulter); Daviess 
(Clemen ts) ; Jefferson (Barnes) ; Vermillion (Wright); Knox 
(Spillman); Decatur (Ballard); Fayette (Hessler); Hamilton and 
Marion (Wilson); Steuben (Bradner); Vigo and Monroe 
(Blatchley). 

]'lowering season, August and September. 

L. PUBERULA Michx. 
U suruly found in moist, light soil, flowering in July and Au

gust. It is fairly distributed throughout the State in all proba
bility, but definite reports have been received from but fe'w eoun
ties. 

Kosciusko (Coulter); Daviess (Clements); Tippecanoe (Hus
sey); Jefferson (Barnes); Hamilton and Marion (Wilson); Monroe 
and CarrolL 

L. SPIOATA Lam. 
Confined to the northern counties, where it usually occurs in 

gravelly soil. 
Flowers late in July and August. Forms in dry soil flower 

from one to two weeks earlier than those in low, wet grounds. 
Reported from Tippeca:noe (Cunningham); Cass (Hessler); St. 

Joseph (Barnes); Lake (Hill); Kosciusko (Coulter); Laporte 
(Coulter); Jefferson and Monroe. 
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L. LEPTOSTA.CHYS A. DC. 
Of practically the same range as the last. It is perhaps more 

limited in its soil range, being confined so far as my observations 
go to sandy soils, while L. spicata grows vigorously in a clayey 
loam. 

L. INFLATA. L. Indian Tobacco. 
Found throughout the State in dry, sunny regions. The plant 

is used somewhat largely in quack remedies, but the plant is 
poisoneus and such decoctions should be rigidly avooded. 

Tippecanoe (Cunningham); Daviess (Clements); Jefferson 
(Barnes); Fayette (Hessler); Hamilton and Marion (Wilson); 
Steuben (Bradner); Vigo and Monroe (Bhvtchley). 

It flowers from July to Sep,tember, its more apparent mass 
distribution being in the southeastern counties. 

L. KALMII L. 
A form confined to wet soils in the northern counties o,f the 

State. It is distinguished from L. N uttallii hy having the broom 
above the middle of the pedicel, while in the latter form they are 
at the base. In the early flowering season the pedicels are quite 
short, and hracted near the base; later in the season the pedicels 
are much longer and the bracts above the middle. L. Nuttallii 
is probably n?t a member of the State flora, and several refer
ences to that form are included under this citation. 

Tippecanoe (Cunningham); Kosciusko (Coulter); Cass (Hess
ler); Noble (Van Gorder); Lagrange (Barnes); Steuben (Brad
ner). 

CICHOR£ACE£. Chicory Family. 

CICHORIUM L. 

C. INTYBUS L. Chicory. 
Found in waste places and by roadsides throughout the State. 

The plant was largely cultivated during the Civil War, its root 
being used as a substitute for coffee. 'Vhether its distribution, 
which is becoming more general, represents escaped forms can not 
now be determined. It collects in patches and is very persistent. 

Flowers in July and August. 
Noble (Van Gorder);- Jefferson (Coulter); Wabash (Jenkins),: 

Kosciusko (Coult.er); Steuben (Bradner); Marion. 

http:Coult.er
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ADOPOGON Neck. 

A. 	VIRGINICUM (L.) Kuntze. Virginia Goatsbeard. 
(Krigia amplexicaulis Nutt. ) 

Commou throughout the State in moist woods and opens, 
thriving best in fairly rich, loam soiL 

Flowers from :May through July. 
Tippecanoe (Cunningham); Daviess (Clements); ,Jefferson 

(Barnes); Putnam (:MacDougal); Gibson and Posey (Schneck); 
Clark (Baird and Taylor); Franklin (:Meyncke); Jay, Delaware, 
Randolph, and Wayne (Phinney); Knox (Spillman); St. Joseph 
(Rothert); Fayette (Hessler); Steuben (Bradner). 

A. 	DANDELION (L.) Kuntze. Dwarf Dandelion. 
(Krigia Dandelion Nutt.) 

Confined to the southern 'counties of the State, growing III 

moist, rather thin soils. 
Flowering season, from April until late in June. 
Jefferson and Floyd (Barnes); Clark (Baird and Taylor); Gib

son and Posey (Schneck); Hamilton (Wilson). 

A. 	CAROLINIANUM (Walt.) Britton. 
(Krigia Virginica Willd.) 

1n ury, sandy soil, confined to the extreme northern counties 
of the State. An abundant beach plant near :Michigan City. 

Flowers from late in April through August. 
Laporte (Barnes); Lake. 

TRAGOPOGON L. 

T. PRATENSIS L. Yellow Goatsbeard. 
Reported from a single county as occurring along railro·ads. 

Evidently a. migrant from the east. Detected by Dr. Robert 
Hessler and ~erified by herbarium specimens. 

Marion (Hessler). 

TARAXACUM Hall. 

T. TARAXACUM (L.) Karst. Dandelion. 
(T. offici1Ul.le Weber.) 

Well known throughout the State, though only becoming an
noying when it invades lawns. Its roots are still somewhat used 
as an adulterant of coffee, and its young leaves as greens. 

It blooms practically throughout tlte entire year in favorable 
situations. :Mr. E. A. Schultze reported speeimens in flower and 

http:offici1Ul.le
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fruit January 1, 1899, at Fort Wayne. The plants had appa
rently blossomed under the snow and had fruited so abundantly 
that the surrounding grass was whitened with the pappus. An 
examination of specimens showed the achenes to be fully viable. 

Tippecanoe (Cunningham); Kosciusko (Coulter); Jefferson 
(Barnes); Putnam (MacDougal); Dearborn (Collins); Clark 
(Baird and Taylor); Franklin (Meyncke); Noble (Van Gorder); 
Jay, Delaware, Randolph, and Wayne (Phinney); Gibson and 
Posey (Schneck); St. Joseph (Rothert); Decat.ur and Shelby (Bal
lard); Wabash (Jenkins); Allen (Schultze); Fayette (Hessler); 
Hamilton and Marion (Wilson); Steuben (Bradner). 

BONCHUS L. 

S. OLERACEUS L. Sow-thistle. 
Abundant in fields and waste places except in the extreme 

northern part of the State. '1'he very early leaves are somewhat 
used for greens. 

Flowers from May until the heavy frosts. 
Tippecanoe (Cunningham; Vigo (Blatchley); Franklin 

(Meyncke); Clark (Baird and '1'aylor); Jefferson (J. M. Coulter); 
Putnam (MacDougal); Fayette (Hessler); Marion; Steuben (Brad
ner); Gibson. 

S. ASPER (L ) All. Spiny Sow·thistle. 
In similar localities as the preceding and of mueh the same 

distribution. Both species are oomm~n but not troublesome 
weeds. 

Jefferson (Barnes); Jay, Delaware, Randolph, and Wayne 
(Phinney); NobJ.e (Van Gorder); Franklin (Meyncke); Clark 
(Baird and Taylor); 1!'ayette (Hessler); Marion; Monroe; Hanlil
ton (Wilson); Steuben (Bradner) 

LACTUCA L. 

L. SOARIOLA. L. Prickly Lettuce. 
This species attracted attention a few years ago because of its 

very rapid spread in waste places and its consequent invasion of 
cultivated areas. The careful study of the plant published by 
Dr. Arthur, of the Purdue Experiment Station, precludes the 
necessity of any fuller discussion of the plant in this place. In 
mauy districts, especially where- sheep are kept, it is not consid
ered a very troublesome weed, the sheep and other stock readily 
eating the young leaves. It is now of wide distribution, and 

http:Decat.ur
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vigorous measures should be taken to prevent its further spread. 
It flowers usually in August and Siptemoor, occasionally con

tinuing to flower until late in October. 
Tippecanoo (Cunningham); Kosciusko (Coulter); Cass and 

Fayette (Hessler); Noble (Van Gorder); Putnam (Underwood); 
Wabash (Jenkins); Hamilton !\:lld Marion (Wilson). 

L. CANADENSIS L. Wild Lettuce. 
Very ahlmdant in almost every part of the State, ordinarily in 

moist soil. Found in the edges of cultivated fields, by roadsides 
and in almost any situation where the soil has been recently 
broken. An annoying weed in many counties. 

Flowers from July until October. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Daviess 

(Clements); Jefferson (Barnes); Putnam (1\facDougal); Noble 
(Van Gorder); Clark (Baird and Taylor); Franklin (Meyncke); 
Gibson· and Posey (Schneck); Jay, Delaware, Randolph, and 
Wayne (Phinney); Decatur and Shelby (Ballard); Fayette (Hess
ler); Hamilton and Marion (Wilson); Steuben (Bradner). 

L. 	HIRSUTA Muhl. Hairy Wood Lettuce. 
Found only in the southern counties of the State in dry soil. 

Not abundant. Stem and peduncles very often red or purple. 
Flowers in July and August. 
Vigo (Blatchley); Gibson and Posey (Schneck); Clark (Baird 

and Taylor). 

L. SAGITTIFOLIA Ell. Arrow-leaved Lettuce. 
(L. integriJolia Bigel.) 

In many counties in dry, open rather sandy soil in fair abun
dance. More abundant in the southern than in the northern 
counties . 

.Flowers from July until September. 
Noble (Van Gorder); Franklin (Meyncke); Jefferson (J. M. 

(Coulter); Clark (Baird. and Taylor); Gibson and Posey 
(Schneck); Jay, Delaware, Randolph, and Wayne (Phinney); 
Daviess (Clements); Putnam (MacDougal); Fayette (Hessler). 

L. PULCHELLA (Pursh) DC. Large Blue-flowered Lettuce. 
Evidently a migrant. Reported from a single station in the 

State by Dr. MacDougal. Found in moist soil along the right 
of way of a railroad. 

Collected in flower in August. 

Putnam (MacDouRal). 
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L. VILLOSA Jacq. Hairy-veined Blue Lettuce. 
(L. aoominata Gray.) 

In several counties of the State in moist thickets and along 
streams. Nowhere abundant. 

Flowers from July through September. 
Tippecanoe (Cunningham); Gibson and Posey (Schneck); Jef

ferson (J. M. Coulter); Jay, Delawwe, Randolph, and Wayne 
(Phinney); Putnam (MacDougal); Cedar Lake (Deam). 

L. FLORIDANA (L.) Gaertn. False Lettuce. 
Reported only from the southern counties o,f the State in moist, 

open places. Not abundant i,n any of its stations. 
Flowering season, July to September. 
Gibson and Posey (Schneck); Jefferson (J. M. Coulter); Frank

lin (Meyncke). 

L. BPIOATA (Lam.) Hitchk. Fall Blue Lettuce. 
(L. leueophrea Gray.) 

Not abundant but found in several counties, chiefly southern, 
in damp, rather rich soils. Not repo,rted as occurring north 0If 
Kosciusko County. 

Flowers from July through September. 
Kosciusko' (Coulter); Jefferson (J. M. Coulter); Gibson and 

Posey (Schneck); Fayette (Hessler); 1t1:onroe and Vigo (Blatch
ley); Steuben (Bradner). . 

HIERACIUM L. 

H. VENOSUM L. Rattlesnake-weed. Poor Robin's Plantain. 
In the southern counties of the State in dry, shaded places. 

Not reported as occurring north of Monroe County. 

Flowers from late in June thmugh September. 

Jefferson and Clark (Barnes); Monroe (Blatchley). 


H. CANADENBE Miehx. Canadian Hawkweed. 
This form of northern mass distribution is found only in the 

extreme northern counties of the State. First collected by Rev. 
E. J. Hill. 


Flowering seasou, August and September. 

IJake (Hill); Steuben (Bradner). 
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H. 	PANICULATUM L. Panicled Hawkweed. 
In central and southern counties in dry woods or thickets in 

relative a,bundance. 
Flowers from July until in September. 
J ohns0'n and Floyd (Barnes); Monroe (Blatchley); Jefferson 

(J. M. Coulter); Clark (Baird and Taylor); Putnam (MacDougal). 

H. 	SCABRUlII Michx. Rough Hawkweed. 
Abundant in many parts of the State. Indicative of dry soil. 

usually occurring in thickets or recent clearings. 
Flowers from July through September. 
Tippecanoe (Cunningham); Kosciusko (Coulter); HamS{ln 

(Barnes); Monroe and Vigo (Blatchley); Putnam (MacDougal); 
Noblc (Van Gorder); .Jeffers0'n (.T. M. Coulter); Franklin 
(Meyncke); Cla.rk (Baird and Taylor); Gibson and Pooey 
(Schneck); Round Ilake (Deam); Fayette (Hessler); Steub('''ll 
(Bradner). 

H. 	GRONovn L. Hairy Hawkweed 
Not uncommon in several counties, aJld probably of geneml 

occurrence. 	 Found in dry soil in open woods or thickets. 
Flowers fwm July through September. 
KoscIusko (Coulter); Harrison and Floyd (Barnes); Jcfferson 

(J. 1\1. C0'ulter); Gibson and Posey (Schneck); Carroll; Steuben 
(Bradner); Lake (Hill); Tippecan0'e; Vigo (Blatchley). 

H, LONGIPlJ,UM Torr. Long· bearded Hawkweed. 
Reported 0'nly from the southwestern counties of the State, 

occurring in open places and dry woods. 
Collected in flower in August. 
Gibson and Posey (Schneck); Steuben (Bradner); Vigo 

(Batchley). 

N ABALUS Cass. 


N. ALTISBIMUS (L.) Hook. Tall White Lettuce. 
(Prenanthes altis8ima L.) 

Common in many parts of the State in r€latively shaded places. 
:Most abundant in damp, rich soils. In greatest abundanoe in 
southern counties of the State. 

-Flowers from la-te in ,Tuly until October. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Jefferwn 

(Barnes); :Monroe and Vigo (Blatrllley); Noble (Van Gorder); 
Clark (Baird and Taylor); Gihson and Posey (Schneck); Wabash 
(Jenkins); Putnam (MacDougal); Fayette (Hessler); SteuOOn 
(Bradner). 



955 FLOWERING PLANTS AND FERNS OJ;' I~DIA.NA. 

N. ALBUS (L.) Hook. 	 Rattlesnake Boot. White Lettuce. 
(Prenanthes alJJa L.) 

. Difficult to separate from the preceding, both species being 
very variable and intergrading. In woods and thickets in many 
parts of the State. 

Flowers from August through September. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Jefferson 

(Barnes); .Tay, Delaware, Randolph, and Wayne (Phinney); Noble 
(Van Gorder); Clark (Baird and Taylor); Marion; Monroe; Steu
ben (Bradner). 

N. 	ASPER (Mich.) T. and G. Rough White Lettuce. 
(Prenanthes aspera Michx.) 

Reported chiefly from the southern coUllties, where it occurs in 
dry, open places. Not abundant in any stati()ll. 

:Flowers from August through September. ' 
Clark (Baird and 'I'aylor); .Tefferson (J. M. Coulter); Steuben 

(Bradner). 

N. RACEMOSUS (Mich.) DC. Glaucous White Lettuce. 
(Prenanthes racemosa Michx.) 

Reported only from the northern part of the State, not being 
reported as occurring south of Cass County. Rather abundant in 
stations in which it occurs, which are usually moist, open places. 

Flowering in August and September. 
Cass (Hessler); Noble (Van Gorder); Lake (Hill); Wabash 

(Jenkins); Steuben (Bradner). 

N. CREPJDINEUS (Michx.) DO. Corymbed Rattlesnake Root. 
(Prenanfhes erepidinea Mich.) 

Not uncommon in widely separated counties, usually growing 
in fields and thickets ill rather dry localities. It is absent from 
the extreme northern counties, and is found most plentifully 
in its southern stations. 

Flowers later than the other members of the genus, rarely be
fore~September, and continuing through October. 

Clark (Baird and Taylor); Franklin (Meyncke); Jefferson (J. 
M. Coulter); Tippecanoe (Conner and Laben); Fayette (Hessler); 
Wabash (Jenkins). 

http:I~DIA.NA
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AMBROSIACElE. Ragweed Family. 

AMBROSIA L. 

A. BIDENTATA Michx. Lance-leaved Ragweed. . 
l!'ound only in the central and southern counties of the State. 

Found in open plaoes, either prairies or clearings. Prefers a rich, 
loose soil. 

Flowers in August and September. 
Vigo and Clay (Blatchley); Gibson and Posey (Schneck); Put

nam (MacDougal). 

A. TRIFIDA L. Great Ragweed Horse-weed. 
Abundant and widely distributed in all parts of the State. 

The species reaches its highest development both as to numbers 
and size in rich, alluvial soils subject to overflow. It also invades 
cultivated fields and along their borders often forms a dense 
thicket. 

)1'loW1ers from JUly until the frosts. 
Jefferson (.J. M. Coulter); Monroe and Vigo (Blatchley); Fay

ette (Hessler); Clark (Baird and T3iylor); Dearborn (Collins); 
.Ta.y, Delaware, Randolph, and Wayne (Phinney); Franklin 
(Meyncke); Gibson and Posey (Schneck); Noble (Van Go,rder); 
Putnam (MacDougal); Tippecanoe (Cunningham); Kosciusko; 
Hamilton and Marion (Wilson); Steuben (Bradner). 

A. TRIFIDA INTEGRIFOLIA (Muhl.) T. and G. 
Associated with the former in certain parts of its range, but 

much less abundant and less widely distributed. As the preced
ing, it has a strong vitality, growing up time and again from the 
stumps left from cutting . 

•Tefferson (J. M. Coulter); Jay, Delaware, lliIndolph, and WaYM 
(Phinney); Gibson and Posey (Schneck); Franklin (Meyncke); 
Vigo (Blatchley); Fayette (Hessler); Hamilton (Wilson) . 

.A. ARTEMTSIAEFOLIA L. Raiweed. Wild Tansy. 
The most abundant species of the genus in our bounds. It is 

found in all parts of the State in waste places and cultivated 
fields. While it frequently takes complete possession of fallow 
ground and encroaches heavily upon cultivated areas, it is re
garded by many farmers as beneficial to the land. I have been 
unable to get any clear reason for this belief. It is certain lv with 
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us a prevalent if not a pernicious weed. The pollen of the plant 
is popularly supposed to cause hay fever. . 

Flowering season, from July through October. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Fayette 

(Hessler); Daviess (Clements); Clark (Baird and Taylor); Jay, 
Delaware, Randolph, and Wayne (Phinney); Dearborn (Collins); 
Franklin (Meyncke); Gibson and Posey (Schneck); Noble (Van 
Gorder); Putnam (MacDougal); Tippecanoe (Cunningham); Kos
ciusko (Coulter); Wabash (Jenkins);·Hamilton and Marion (Wil
son); Steuben ,(Bradner). 

A. PSILOSTACHYA DC. Western Ragweed. 
Reported as a member of the State fiora by Dr. Robert Hessler. 

Abundant herbarium specimens verify the rcference. The gen
eral distribution of the plant is to the west of our range. It 
probably entered the State along the line of east and west rail
roads. It is as yet a loca,} form of no general distribution. 
Usually in moist soils. 

Flowers from July through September. 

Marshall and 1farion (Hessler). 


XANTHIUM L. 

X. SPINOSUM L. Spiny Cocklebur. Burweed. 
In the southern and central counties of the State, not ~,xtend

ing north of Putnam COlmty. Quite abundant in the e..xtreme 
southern part of the State in waste places and along roadsides. 

Flowers from August until November. 
Jefferson (Barnes); Putnam (MacDougal); Clark (Baird and 

Taylor); Franklin (Meyncke). 

X. STRUMARIDM L. Cocklebur. Bur·thistle. 
In all parts of the State, abundant in alluvial soils and culti

vated fields. A very persistent and annoying weed, which seems 
to increase in numbers with the increase in the tilled area. 

Flowers in August and September. 
Vigo and 1fonroe (Blatchley); Fayette (Hessler); Dearborn 

(Collins); Jay, Delaware, Randolph, and Wayne (Phinney); 
E'ranklin (Meyncke); Gibson and Posey (Schneck); Jefferson (J. 

-	 11. Coulter); Putnam (MacDougal); Hamilton and Marion (Wil
son); Steuben (Bradner). 
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X. CANADEN8E Mill. Hedgehog Burweed. 
Sparingly found in the central counties of the State. First 

collected by Dr. L. M. L"nderwood near Greencastle. Along the 
banks of streams or in high, sandy soils. 

Collected in flower in September, but probably commencing 
to bloom in Angust. 

Tippecanoe (Ounningham); Putnam (L"nderwood); Hamilton 
and Marion (Wils()n); Vigo (Blatchley). 

COMPOSIT1E. Thistle Family. 

VERNONIA Schreb. 

V. NOVEBORACENSI8 (L.) Willd. Ironweed. 
Found throughout the State, but especially abundant in the 

southern counties. It grows in moist bottom lands in great 
luxuriance, at times reaching a height of 12 feet. It is also found 
in moderately dry opens and prairies. 

Flowers July to September. 
Franklin (Meyncke); Gibson and Posey (Schneck); Dearborn 

(Oollins); Jay, Delaware, Randolph, and Wayne (Phinney); Noble 
(Van Gorder); Jefferson (J. M. Ooulter); Vigo (Blatchley); De
catur(Ballard); Mouroe; Lake (Hill). 

V. GIGANTEA (Walt.) Britton. TaU Ironweed. 
(V. aUissima N utt.) 

This form was first detected in Tippecanoe Oounty by Messrs. 
Oonner a.nd Laben in 1896. Since that time I have found the 
species in many collecti()ns labelled V. fasciculata. I believe 
it to be of general distribution in the northern part of the State. 
In a general way the plant has the inflorescence and achene of 
N oveboracensis, the invohlcral scales of fasciculata and leaves 
intermediate between the two. It is found most abundantly in 
moist s()ils, along streams. 

The flnwering SeaB()n begins late in July and continues until 
late in September. The station in 'rippecanoe Oounty cited above 
is the only one definitely re~rted. It occurs, however, in collec
·tions from White, Wabash, Marshall and Kosciusko. 

V. FA8CICULATA Miohx. Western Ironweed. 
This for?,l is of very general distribution throughout the State.• 

in some cases becoming so abundant as to prove very troublesome. 
It is found especially abundant in upland soils, and often invades 
nastures and woodlands. 
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Its flowering season is from July through September. 
Jefferson (Barnes); 'rippecanoe (Cunningham); Monroe and 

Vigo (Blatchley); :Fayette (Hessler); Daviess (Clements); }i'rank
lin (Meyncke); Putnam (MacDougal); Gibson and Posey 
(Schneck); Jay, Delaware, Randolph, and Wayne (Phinney); 
Noble (Van Gorder); Clark (Baird and rra.ylor); Koociusko (Coul
ter); Hamilton and Marion (Wilson); Steuben (Bradner). 

ELEPHANTOPUS L. 

E. CAROLIJ!UANUB Willd. Elephant's-foot. 
Confined to the southern counties of the State. It occurs in 

dry, rich soil and is nowhere abundant exoopt in Gibson, Craw
ford and Posey counties. 

It flowers in our range in JUly aud August. 
Vigo and Crawford (Blatchley); Daviess (Clements); Gibson 

and Posey (Schneck); Jefferson (J. lL Coulter); Cla;rk (Baird and 
Taylor). 

EUPATORIUM L. 

E. MACULATUM L. Spotted Joe-Pyeweed. 
This species is, as a rule, not distinguished in local collections 

from E. purpureum, with which it is generally associated, and 
with which it intergrades. It is much less common and of smaller 
sizc. Grows in moist soils. 

Flowers in AUguBt and September. 

Hamilton and Marion (Wilson). 


E. PURPUREUM L. Joe-Pye or Trumpetweed. Purple Boneset.. 
Very abundantly distributed, bein'g most abundant in low, wet 

grounds. In fav()ll'able localities, along streams or low lake mar
gins, it reaches a height of from 10 to 15 feet and is the moot 
eonspicuous plant feature. 

Flowering season, from late in July until the frosts. 
Carroll (J. M. Coulter); Monroe and Vigo (Blatchley); Fayette 

(Hessler); Daviess (Clements); :B'ranklin (Meyncke); Gibson and 
Posey (Schneck); Putnam (MacDougal); Dearborn (Collins); Jay, 
Delaware, Randolph, and Wayne (Phinney); Noble (Van Gorder); 
Clark (Baird and Taylor); JeifCJ'son (J. M. Coulter); Tippecanoe 
(Cunningham); Kosciusko (Coulter); Knox (Spillman); Round 
l~ake (Deam); Hamilton and Marion (Wilson); Steuben 
(Bradner). 
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E. PUftPURE"ti~1 FALCATUM (Michx ) Britton . 
. Probably found associated with the species throughout. its 

range in the State. Definitely repQrted frQm Hamilton and Ma
rion counties by Mr. G. W. Wilson. Many varietal fQrms of 
equal distinctness might be established, as is this, upon leaf char
acters, since purpureum is one of our most variable species. 

E. SER<Y('I1fUM Michx. Late-flowering ThorQughwQrt. 
Found chiefly in the southern part of the State, having nO' 

reported locality north Qf 'l'ippecanoe CQunty. Found in various 
localities, but most abundant in gravelly banks; it is also found in 
moist woodlands, thQugh not in as great abundance. 

Flowers ill August and September. 
Jefferson (J. M. Coulter).; MQnroe and VigQ (Blatchley); Put

nam (1IacDougal); Gibson and ,Posey (Schneck); Clark (Baird 
and TayIQr); Tippecanoe (CQulter); Daviess (Clements); Steuben 
(Bradner). 

E. HY880PlFOUUM L. Hyssop·leaved ThQroughwort. 
"In dry fields and fence 	rQws. Reported from but Qne county. 
Flowers from August until September. 
Tippecanoe. 

E. ALTIS3IMUM L. Tall Thoroughwort. 
OccasiQnal iu a few counties Qf thc State, grQwing in dry, rather 

coarso soils. 
Flowers late in ,July. 
Tippecanoe (Conner and taben); Dearborn (Collins); Clark 

(Baird and Taylor); Franklin (Meyncke); Marion (Wilson); Gib
SQn. 

E. 8}~88LLIFOLlUM L. Upland or Bastard Boneset. 
L'sually growing in dry woods, sometimes extending into the 

opens. In Gibson and Posey it is found growing abundantly in 
moist soils. Its range is such as to lead to the belief that it is 
to be found in all parts of the State. 

Flowers July to S€ptember. 
:Floyd (Barnes); Tippecanoe (Wright); Putnam (MacDougal); 

Clark (Baird and Taylor); ,Jay, Delaware, Randolph, and W1l-yne 
(Phinney); Franklin CMeyncke); Gibson and Posey (Schneck); 
Cass (Hessler); Johnson (Barnes). . 
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E. PERFOLIATUM L. Common Thoroughwort. Boneset. 
Abundant in low, wet grounds throughout the State. It appa

rently reaches its best development in rich spils. No, plant is 
more generally known and its use as a household remedy is, or 
has been, so universal as to give it the popular name oct' "Ague 
Weed" in many parts of the State. 

Flowers f!'Om July until the heavier frosts .. 
Tippecanoe (Cunningham); Jefferson (J. M. Coulter); Monroe 

and Vigo (Blatchley); Fayette (Hessler); Daviess (Clements); 
Putnam (MacDougal); Noble (Van Gorder); Jay, Delaware, Ran
dolph, and Wayne (Phinney); Clark (Baird and Taylor); Dea.r
born (Collins); :Franklin (~feyncke); Gibson and Posey 
(Schneck); Kosciusko (/Joulter); Knox (Spillman); Hamilton and 
Marion (Wilson); Steuben (Bradner). 

E. AGERATOIDES L. f. White Snake·root. Milk·sick Weed. 
Usually found in rich soli! in woods, extending also into the 

open. Its best development is found, however, in shaded places. 
In the southwestern counties of the State the specimenlil are al
most without exception pubescent instead of smooth. 

Flowers from July until October. 
This species is very commonly associated in the popular mind 

with the occurrence of milk sickness in cattle. There seems no 
justification for the belief,and the Department ~'f Agriculture 
does not include it in the list of plants "known or suspected to 
be" injurious to stock. 

J efi'erson (Barnes); Monroe and Vigo (Blatchley); Fayette 
and Cass (Hessler); Daviess (Clements); Noble (Van Gorder); 
Tippecanoe (Cunningham); Putnam {MacDougal);. Jay, ·Dela
ware, Randolph, and Wayne (Phimiey); Clark (Baird and Taylor); 
Dearborn (Collins); Franklin (Meyncke); Gibson and Posey 
(Schneck); Kosciusko (Coulter); HamiltO'Jl and Marion (Wilson). 

E. COELESTINUM L. Mist·flower. 
Rather abundant in the southern counties of the State, where it 

is found in rich, open woods. It is the most delicate speCies of 
the genus and is coming into somewhat extended use as an orna
mentkll plant. . ' 

Flowers from J nly until in October. 
Jefferson (Barnes); Monroe and Yigo (Blatchley); Franklin 

(Meyncke); Gibson and Posey (Schneck); Marion and Hamilton 
(Wilsoh). ;. 
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WILLUGHB..EA Neck. 

W. 	SOANDEN8 (L.) Kuntze. Climbing Hemp-weed or Boneset. 

(Mikania 8lJandem Willd.) • 


Ablmdant in favorable localities thro.ughout the State. It is 
always found in moist places, making an equally abundant growth 
either in sandy soil or in the mucky soils bordering lakes. It 
frequently covers bushes along streams over a very considerable 
area, in some cases actually smothering the supporting shrubs. 

Flowers July to September. 

Gibsl:>n and Posey (Schneck); Porter (Blatchley). 


KUHNIA L. 

K. EUPATOBIOIDES L. False Boneset. 
F()und in dry, usually sandy soH in several counties of the 

State. The species prefers the open and is rare,ly found in shaded 
places. More abundant in southern portion of State. 

Flowers in August and September. 
Vigo (Blatchley); Putnam (MacDougal); Tippecanoe (Wright); 

Franklin (Meyncke); Marion and Hamilton (Wilson); Gibson. 

LACINARIA Hill. 

L. SQUARROSA. (L.) Hill. Scaly Blazing Star. Colic-root. 
(Liatria squarr08a Willd.) 

R<eported definitely only from Gibson a.nd Posey counties by 
Dr. J. Schneck, who rep()1is it as rare. Probably of much wider 
distribution. It is found with us in dry soil, flowering in July. 

L. CYLINDRA.CEA. (Michx.) Kunt2.e. Cylindric Blazing StIlr. 
(LWtris cylindracea Michx.) 

In dry soil, chiefly in open prairies. Not especially abundant 
in any of its stations: • 

Flowering in August and Septembe.r. 
St. Joseph (Barnes); Lake (Hill); Gibson and Posey (Schneck). 

L. PYONOSTA.CHYA. (Michx.) Kuntze. Prairie Snake-root. 
eLWtris py(}'lW3iachya Mich:&:.) 

Found in prairies throughout northern part of State, usually 
growing in moist places. Found also, tllOugh less abundantly, in 
similar situatious in southwestern counties. 

}1'lowers from July to September. 
St. Joseph and Jasper (Barnes); Gibson and Posey (Schneck); 

Vigo (Blatchley). 
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L. SCARIOSA (L.) Hill. Large Button Snake-root. 
(Liatns BOOrWsa Willd.) 

Not oommon in any region bnt occurring in many counties. 
It is more commonly found in open places in dry, rocky soil. 
Is.more abundant in north-central and western part of State than 
elsewhere. 

Flowers August to October. 
Cass (Hessler); St. Joseph (Barnes); Noble (Van Gorder); Vigo 

(Blatchley); Gibson and Posey (Schneck); Harrison (Barnes); 
Stcuhen (l~radner); Lake (Hill). 

L. SPICATA (L ) Kuntze. 
(Liatris spWaW WiJld.) 

In moist prairies or open bottom lands in several counties. 
It is rarely found in great numbers in any of its stations. 

Flowers from August to October. 
'l'ippecanoe (Cunningham); Kosciusko (Coulter); Caes (Hess

ler); Vi go (Blatchley); St. Joseph (Barnes); Floyd (Clapp); Noble 
(Van Gorder); Lake; Steuben (Bradner). 

GRINDELIA Willd. 

G. 8QUARROSA (Pursh) Dunal. Broad-Iea.ved Gum-plant. 
Reported from Cass County by Dr. Robert Hessler and verified 

by herbarium specimens. It is a southern and western form and 
is probably a migrant in Indiana. 

Flowering in July and perhaps August. 

CHRYSOPSIS Nutt. 

C. VILL08A (PUTah) Nutt. Hairy Golden Aster. 
Banks of streams and rather moist prairies in southern coun

ties. Quite abundant in stations in which it is found. The plant 
is really a dry soil form, but most of its Indiana stations are in 
moist soils. * 

Vigo (Blatchley); Daviess (Clements). 

SOLIDAGO L. 

S. SQUARR08A Muhl. Ragged Golden Rod. 
in dry, rocky soil in the "harrens" of the Knob region near 

New Albany, Floyd County. Collected by Dr. A. Clapp in 1837 
and not since reportcd from the State. Specimens of Clapp's 
collection are in the Purdue herbarium. 
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S. PETIOLARIS Ait. Dow-ny Ragged Golden Rod. 
Specimens collected by Baird and Taylor in Clark County have 

been referred to this species. While the specimens are not en
tirely satisfactory, there seems no reason to' doubt the accuracy 
of the reference. 'l'he plant came into the flora from the south
west. 

S. CAESIA L. Blue stemmed Golden Rod. Wreath Golden Rod. 
One of our most abundant and widely distributed forms. It is 

most abundant in rich, moist soils in shaded places, although it 
is not unusual in rocky banks. 

Flowering season begins in August and continues until the 
heavy frosts. 

All forms from Indiana labelled S. Curtisii T. and G. are 're
ferred to this species. The two are very similar, being, perhaps, 
mere geographical species, but Curtisii is a mountain fOTm rang
ing well to the east. 

Jefferson (Barnes); Tippecanoe (Cunningham); Vigo and Mon
roe (Blatchley); Fayette (Hessler); Daviess (Clements); Putnam 
(MacDougal); Noble (Van Gorder); Jay, Delaware, Randolph, 
and Wayne (Phinney); Clark (Baird and Taylor); Dearborn (Col
lins); Franklin (Meyncke); Gibson and Posey (8chneck); Kosci
usko (Coulter); Hamilton and Marion (Wilson); Steuben (Brad
ner). 

S. FLEXICAULIS L. Broad-leaved Golden Rod. 
(S. latifolia L.) 

A common form, widely distributed. It is usually found in 
rich soil in moist, shady localities. Very abundant on shaded 
banks of streams and lakes and in low thickets. 
, Flowers in September and October. 

'l'ippecanoe (Cunningham); Cass (Hessler); Jefferson (Barnes); . 
Putnam (MacDougal); Vigo (Blatchley); Noble (Van Gorder); 
Jay, Delaware, Randolph, and Wayne (Phinney); Clark (Baird 
and Taylor); Franklin (Meyncke); 'l'ippecanoe (Coulter); Fayette 
(Hessler); Hamilton and Marion (Wilson); Steuben (Bradner); 
Monroe. 

S. BICOLOR L. White Golden Rod. 
Apparently confined to the central and southern counties. 

Now here abundant. 
Flowers September and October. 
Jefferson (Barnes); Monroe (Blatchley); Jay, Delaware, Ran

dolph, and Wayne (Phinney); Scott (Barnes); Tippecanoe (Cun
ningham); Putnam (MacDougal); Allen. 
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S. STBICTA Ait. Willow·leaf Golden Rod. 
Confined to the northern parts of the State, growing in wet, 

sandy soil. 
Flowering in September and October. 
Tippecanoe (Hussey); St. Joseph (Barnes); Noble (Van Gor

der); Steuben (Bradner); Lake (Hill). 

S. ULIGINOSA. Nutt. Bog Golden Rod. 
Not reported except from the swamp region" of the northern 

counties. In some of its stations it is fairly abundant, but as a 
rule is not found in large numOOrs. 

Flowers in September and October. 

In Lake County it is found in peat bogs. 

Lake (Hill); Noble (Van Gorder); Cass (Hessler); St. Joseph 


(Barnes); Wabash (.Jenkins). 

S. SPECIOSA N utt. Showy Golden Rod. 
A tall, showy form, not infrequent in rich soils near the border 

of prairies. It is probably to be found throughout the· State, 
althoogh definitely reported from but few counties. 

Vigo (Blatchley); Deruroo'!:n (Collins); Cass (Hessle'!:); Tippe
canoe (Ives); Hamilton and Marion (Wilson); Steuben (Bmdner). 

S. RIGIDIUSOULA. (T. and G.) Porter. Slender Showy Golden Rod. 
(S. speeioBa angustata T. and G.) 

In dq soil on p'!:airies o'!: in open lands. Reported only from 
Vigo County by Mr. W. S. Blatchley. It is probably not gen
erally separated from S. speciosa. 

S. PURSHII Porter. 
(S. humilis Pursh.) 

In our region this is a sand soil plant. It is recorded from 
I"ake County by Mr. Hill, and as a member of the sand-dune 
floras of Lake and Porter counties by Dr. Cowles. So far as re
ports indicate, it is not found other than in connection with the 
dune flora. 

S. VIROAUREA GILLMANI (Gray) Porter. 
(S. humilis Gillmani Gray.) 

Found in Lake and Porter counties as a memoor of the flora 
of the "naked" and "evergreen" dunes. In this region it is quite 
abundant. Not reported from any other locality. 
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S. ODORA. Ait. 
Occasionally found in the southwestern counties of the St.ate. 

Dr. Schneck reports it as scarce in Gibson and Posey counties., 
where it grows in sandy soil. Mr. Blatchley reports it as rare on 
prairies in Vigo County. 

Flowers in our area in July and August. 

S. RUGOSA. Mill. Wrinkle·leaved or Rough.leaved Golden Rod. 
A common and variable species growing in dry, open fields or 

along roadsides. ~fore abundant in the central and southern parts f 

of the State. 
Jefferson (Barnes); Monroe (Dudley); Noble (Van Gorder); 

Jay, Delaware, Randolph, and Wayne (Phinney); Clark (Baird 
and Taylor); Dearborn (Collins); J<'ranklin (Meyncke); Tippe
canoe (Cunningham); Gibson and Posey (Schneck); Cass (Hess
ler); Lake (Hill); Vigo (Blatchley); Steuben (Bradner). 

S. PATULA. Muh!. Spreading Golden Rod. 
Found in swanlpy or marsh regions in several counties of the 

State. Usually abundant in its northern stations, much less so 
in the central and becoming rare in the southern. 

Cass (Hessler); Noble (Van Gorder); Jay, Delaware, Wayne 
and Randolph (Phinney); Gibson and' Posey (Schneck); Steuben 
(Bradner). 

S. ULMIFOLIA. Muhl. Elm-leaved Golden Rod. 
An abundant form, widely distributed. Usually found in 

moist, shaded places, though not uncommon in moist fields and 
prairies. One of our most characteristic forms. 

Flowers from July to September. 
J efferson (Barnes); Vigo and Monroe (Blatchley) ; Noble (Van 

Gorder); Jay, Delaware, Randolph, and Wayne (Phinney); Clark 
(Baird and Taylor); Franklin (1\Ieyncke); Tippecanoe (Cunning
ham); Gibson and Posey (Schneck); Cass (Hessler). 

8. 	NEGLECTA. T. and G. Swamp Golden Rod. 
Probably of general distribution in swamps and marshes. Def

inite reports, however, have been received from but few counties. 
Flowers in August and September. 
Jefferson (J. M. Coulter); Clark (Baird and Taylor). 
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S. JUNCEA Ait. Sharp-toothed Golden Rod. 
F()und sparingly in dry, coarse, even rocky soil. Only a few 

stations have been reported. 
Thespecies flowers in June and continues blooming until in 

September. 
Monroe (Blatchley); St. Joseph (Barnes); Jefferson (J. M. 

Coulter). 

S. 	ARGUn Ait. Cut-leaved Golden Rod. 
Confined largely to the northern part of the State, where it 

is found in rich so,ils in shaded situations. 
FlowerS July to October. 
Cass (Hessler); St. Joseph (Barnes); Tippecanoe (Wright); Jef

ferson, Gibs()n, and Monroe. 

S. RUPESTRIS RaJ. Rock Golden Rod. 
Reported from Clark County by Baird and rraylor. Found 

growing on exposed limestone bluffs. 

CoUooted in flower in August. 


S. SEROTINA Ait. Late Golden Rod. 
Found in moist, rich soil, chiefly in bottom lands. Of most 

frequent occurrence in the southern counties, not extending north 
of Jasper. 

Flowers late in August and in September. 
J efl'erson (J. M. C()14ter); .Tasper (Barnes); Vigo (Blatchley); 

Noble (Van Gorder); Franklin (~feyncke); Hamilton (Wilson); 
Marion; Fayette (Hessler). 

S. SEROTINA GIGANTEA (Ait.) Gray. 
Associated with the former and growing in similar places. 

Not so widely distributed, according to reports that have come to 
my hands. 

Jefferson (J. M. 'Ooulter); Jasper (Barnes); Franklin 
(Meyncke); Steuben (Bradner). 

S. 	MISSOURIENSIB Nutt. 
Either in dry prairies or in dry and sandy shady places. Fairly 

abundant in its northern location, rare in its southern. 
Flowers very late with llS, usually in October, althongh in open 

places flowers occasionally open in September. 

Jasper (Barnes); Gibson and Posey (Schneck). 
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e. SHORTll T. and G. 
Confined to southern counties, where it grows on exposed 

cliffs or in rocky soils. Quite abundant at the Falls of the Ohio. 
Floyd (Dr. Clapp); Clark (Baird and Taylor). 

S. CANADENSIS L. Canada Golden Rod • 
.A very abundant and variable form of wide distribution in the 

State. It usually indicates dry soil and is very abundant along 
roadways and in abandO'ned fields. 

Flowers August to NO'vember. 
Vigo imd Monroe (Blatchley); :Fayette (Hessler); Daviess 

(Clements); Jefferson (Barnes); Noble (Van Gorde.r); Jay, Dela
ware, Randolph, and Wayne (Phinney); Clark (Baird and Tay
lor); Franklin (Meyncke); Tippecanoe (Cunningbam); Gibson 
and PO'sey (Schneck); KO'sciuskO' (Coulter); Putnanl (MacDou
gal); Steuben (Bradner); Cass (Hessler). 

S. OANADENSIS SCABRIUflCULA PO'rter. 
Found with the preceding in Vigo Oounty, but not frequent. 

The statiO'n as reported by Mr. W. S. Blatchley is along the 
Vandalia railrO'ad at Heckland. 

S. NEMOBALIS Ait. Field Golden Rod. 
Well distributed throughout the State in dry soil, usually in 

the open. In Gibson and Posey counties it is found in moist 
localities associated with 8. rigida. 

Flowers in August and September. 
Vigo (Blatchley); Tippecanoe (Cunningham); Jay, Delaware, 

Randolph, and Wayne (Phinney); Clark (Baird and Taylo'r); Jef
ferson (J. M. Coulter); Franklin (Meyncke); Carroll; Gibson and 
Posey (Schneck); Cass (Hessler); JohnsO'n (Barnes); "Evergreen" 
dunes, Lake and Porter (Cowles); Steuben (Bradner). 

S. RADULA N utt. Western Rough Golden Rod. 
This we"stern species was collected at La]m Maxinkuckee, Mar

shall CO'unty, by Dr. Roberl Hessler. So far as I am able to dis
cover it is the O'nly record for the State. 
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S. RIGIDA L. Stiff or Hard-leaved Golden Rod. 
In moist soils in prairies or at their borders. While nowhere 

abundant, it is reported from a number of counties. It is, per
haps, more abundant in the southern counties. .The form is one 
of the handsomest ()f our golden roos and is quite variable. 

The flowerng season is from August t() September. 
Vigo (Blatchley); Noble (Van Gorder); Gibson and Posey 

(Sohneck); Tippecanoe (Cunningham); Jasper and Harrison 
(Barnes); Cass (Hessler); Hamilton and Marion (Wilson); Stcu
ben (Bradner). 

S. 	OHIOENSIS Riddell. Ohio Golden Rod. 
Found in moist soils in a few localities, but nowhere abundant. 
Plowers in August and September. 
Clark (Baird and Taylor); Lake (Hill?); Tippeeanoe (Coulter). 

S. 	RIDDELLII Frank. 
Rather common in wet places in the north-central and northern 

part of the State. U snally growing in prairies or open places. 
Flowers in August and September. 
Cass (Hessler); Tippecanoe (Hussey); Jay, Delaware, Ran

dolph, and Wayne (Phinney); Noble (Van Gorder); Hamilton 
(Wilson). 

EUTHAMIA Nutt. 

E. 	GRAlIlllJIFOLIA (L.) Nutt. Bushy or Fragrant Golden Rod. 
(SQlidago lanceolata L.) 

Widely distributed and abundant in low grounds and marshes. 

Flowers from August until October. 

Tippecanoe (Cunningham); Cass (Hessler); Jefferson (Barnes); 


Monroe andVigo (Blatchley); Putnam (MacDougal); Gibson and 
Posey (Schll€ck); Clark (Baird and Taylor); Franklin (Meyncke); 
Fayette (Hessler); Cedar Lake (Deam); Steuben (Bradner). 

E. CAROLINIAlJA (L ) Greene. 
(Solidago tenuifolia Pursh.) 

Found in shaded places, usually in moist, sandy soil. Much 
more abundant in the southern part of the State. 

Flowers in August and continues until the frosts. 
Monroe and Vigo (Blatchley); Cass (Hessler); Jasper (Barnes); 

Jay, Delaware, Randolph, and Wayne (Phinney). 
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BRACHYCHJE'l'A T. and G. 

B. SPHACELATA (Raf.) Britton. False Golden Rod. 
(B. cordata Torr. and Gray.) 

Among the forms that have come into the flora from the south, 
the above is one of the moot interesting. Its single reported 
station is at Clifty Palls in Jefferson County. The station 
abounds in exceptional forms, seeming for some reason to have 
served as a refuge for plants out of their u8'ual rang€. The 
history of the plant is given in full in Proceedings of Indiana 
Acad€lTIY of Science for 1895, pp. 189 and 190. 

BOLTONI!. L'Her. 

B. ASTEROIDEa (L ) L' Her. Aster-like Boltonia. 
In low, open prairies and pastures, in moist, rich soil. Found 

chiefly in the sonthern part of the State, but not common in any 
of its stations. 

Flowering season, from August through Octob€r. 
Vigo (Blatchley); ;fefferson (J. M. Coulter); Jay, Dela,va.re, 

Randolph, and Wayne (Phinney); Gibson and Posey (Schncck). 

SERIOCARPUS Nees. 

S. LINIFOLIUS (L.) B. S. P. Narrow-leaved White-topped Aster. 
(S. 80lidagineus Nees. ) 

Found in dry, sandyor gravelly soil, and on borders of prairies. 
Of relatively exceptional occurrence in the State, having been 
reported from but t.hree counties. 

Flowers from August t.o October. 

Floyd (Clapp); Vigo (Blatchley); Koociusko (Chipman). 


ASTER L. 

A. DIVARICATUS L. White-wood Aster. 
(A. Corymb08U8 Ait.) 

In rat.her dry soil, usually found in thickets or thin woods. 
Kot. of frequeut. occurrence in the State. 

Flowering season, September and October. 
Only two localities definitely reported, though I have the form 

in several unlabelled collections. 

Clark (Baird and Taylor): Noble (Van Gorder). 


http:Dela,va.re
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A. 	MACROPRYLLUS L. Large-leaved Aster. 
Found in dry soil, in rather shaded places. Gonfined to the 

northern part of the State. 
}1~lowering specimens collected August 8. Season probably e.x:~ 

tends through September. 
Noble (Van Gorder); Round I~ake (Deam); Steuben (Bradner). 

A. SRORTll Hook. 
A very showy aster, with violet-purple rays. In the northern 

part of the Sutte it is very abundant in dry soil along roadsides 
and in fence corners. In the southern counties it is not so abun
dant and is ordinarily found in moist, shaded situations. 

Flowers from August until late in October. 
Monroe and Vigo (Blatchley); ,Tefferson (J. M. Coulter); Frank

lin (Meyncke); Clark (13aird and 'l'aylor); 'l'ippecanoe (Cunning
ham); Kosciusko (Coulter). 

A. AZUREUS Lindl. Azure or Sky-blue Aster. 
Open wooas, but never abundant. Its range in the State is 

chiefly central and southern, not extending north of Cass and 
'l'ippecanoe. 

It flowers from late in August until October. 
Jefferson (Barnes); Vigo (Blatchley); Clark (Baird and Tay

lor); Tippecanoe (Barnes); Gibson and Posey (Schneck); Cass 
(lIess]er). 

A. OORDIFOLIUS L. Common Blue Wood Aster. 
A very common and widely distributed species. It affects 

rather dry, coarse soils and is found in light woodlands, thickets 
and even along fence rows. A certain amount of shade seems 
necessary for its best development. 

Flowering begins in July and continues through October. 
Jefferson (Rarnes); Tippecanoe (Coulter); Monroe and Vigo 

(Blatchley); Fayette (Hessler); Putnam (MacDougal); Noble 
(Van Gorder); :Franklin (Meyncke); Clark (Baird and Taylo.r); 
Jay, Delaware, Uandolph, and Wayne (Phinney); Tippecanoe 
(Cunningham); Gibson and Posey (Schneck); Cass (Hessler): 
St,euben (Bradner). 
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A. DnUMMoNDil Lindl. Drummond's Aster. 
"Low, open pastures and prairies; frequent. Heckland; sides of 

Vandalia railway." 'l'hese data are those of l\fr. Blatchley, who 
first recorded the occurrence of this species in the State in his 
catalogue of the plants of Vigo County. No other station is 
known within our bounds. 

A. SAGITTlFOLIUS Willd. Arrow·leaved A~ter. 
Common in dry, rich soils, usually found along the borders of 

fields and thickets. A very variable form. 
Flowering season, from August through October. 
Monroe and Vigo (Blatchley); Tippecanoe (Cunningham); J ef

ferson (J. :M Coulter); Franklin (Meync~e); Clark (Baird and 
'l'aylor); Gibson and Posey (Schneck); Daviess (Clements); Kos
ciusko (Coulter); Steuben (Bradner). 

A. UNDULATUS L. Wavy-leaf Aster. 
Dry, open woods and thickets. An abundant form widely dis

tributed. 
Flowering season, from August until Ocbober. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Clark (Baird 

and Taylor); Franklin (Meyncke); Putnam (MacDougal); Tippe
canoe (Cunningham); Gibson and Posey (Schneck). 

A. 	PATENS Ait. Late Purple Aster. 
Found in dry soil in prairies or open ground, but nowhere 

abundant. Is found, however, in all parts of the State. 
Flowers in September and October; occasionally in August in 

southern counties. 
Vigo (Blatchley); Gibson and Posey (Schneck); Noble (Van 

Gorder); Clark (Baird and Taylor); Jay, Delaware, Randolph, and 
Wayne (Phinney); 'fippecanoe (Cunningham); Daviess (Clem
ents). 

A. NovlE·ANGLI.tE L. 
A widely ranging, very beautiful species and also one of most 

easy recognition. In our area it is found in its best development 
in wet, rich ground, but it also occurs in scarcely less profusion on 
dry banks and along roadsides. 

Flowering season, from August through October. 
St. Joseph (Barnes); Jefferson (J. M. Coulter); Monroe and 

Vigo (Blatchley); Fayette (Hessler); Tippecanoe (Cunningham); 
Franklin (Meyncke); Noble (Van Gorder); Jay, Delaware, Ran

http:NovlE�ANGLI.tE
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dolph, and Wayne (Phinney); Gibson and Posey (SchnC(;k); Cass 
(Hessl~r); Hamilton and Marion (Wilson); Kosciusko (Coulter); 
Steuben (Bradner). 

A. 	OBLONGIFOLIU8 N utt. Aromatic Aster. 
In rich soils or on bluffs. Found in several counties, but abun

dant in none of its stations. 
Flowering season, from August through October. 
Jefferson (Barnes); Noble (Van Gorder); Tippecanoe (Conner 

and Labell); Clark (Baird and Taylor); Gibson and Posey 
(Schneck). . 

A. 	 AlIfETHYSTINUS N utt. Amethyst Aster. 
In moist soil. 
Flowers from September until Ootober. 
Steuben (Bradner). 

A. PUNICEUS L. Purple stemmed Aster. 
Found in moist, open woods and along the borders of marshes. 

In our area indicative of rich soil. An attractive form of easy 
recognition. 

Flowering season, August and September. 
Vigo (Blatchley); li'ayette (Hessler); Franklin (Meyncke); J ef

ferson (J. M. Coulter); Noble (Van Gorder); Jay, Delaware, 
Randolph, and Wayne (Phinney); Gibson; Steuben (Bradner). 

A. 	 PRENANTHOIDE8 Muhl. Crooked·stemmed Aster. 
Sparingly found in several counties, growing in moist, rich 

soils. 
I<1owering season, from late in August through October. 
Fayette (Hessler); Franklin (Meyncke); Jay, Delaware, Ran

dolph, and Wayne (Phinney); .Jefferson (J. M. Coulter); Tippe
canoe (Barnes); Hamilton (Wilson). 

A. 	 LlEVIS L. Smooth Aster. 
An abundant species in most of the counties in which it occurs. 

It is usually found in dry soil in prairies or open fields. 
Flowering season, September and October, wt least in the 

northern part of its range. 
Jefferson and Benton (Barnes); Vigo (Blatchley); Daviess 

(Clements); Tippecanoe (Conner and Laben); Clark (Baird and 
Taylor); Cass (Hessler); Lake and Porter on "Evergreen dunes'" 
(Cowles); Steuben (Bradner); Gibson. 
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A. JUNCEUB Ait. Rush Aster. 
Reported, 80 far as I am able to discover, only from Clark 

County by Baird and Taylor. The station was a back-water 
slough, where the plant was found in abundance. 

A. NOVl·BELGII L. New York Aster. 
A swamp aster of limited distribution in our area. In Clark 

County it was found at the same station and associated with 
A. junceu8. 

The species was collected in flower August 3, which is the only 
fact bearing upon its flowering season. 

Clark (Baird and Taylor); Noble (Barnes). 

A. LONGIFOUUB Lam. Long-leaved Aster. 
This extreme northern form was collected by Dr. Charles R. 

BarMs in AuguSt, 1878, in Noble County, where it was growing 
in a peat bog. The herbarium specimens justify the reference, 
while the number of northern forms found in Noble County 
affords collateral evidence of the probability of its occurrence. 
lit has not been reported since the above date. A citation of the 
occurrence of the form in Clark County is doubtless an error. 

A. PTARMICOIDE8 (Nees) T. and G. Upland White Aster. 
"Dry sands. Pine Station, Lake County." (Eo J. Hill.) This 

was the only record for the State until 1894, when Messrs. Oonner 
and Laben collected it at Happy Hollow, Tippecanoe Oo'unty. 
A comparison of the Tippecanoe plant with the type specimens 
in the Gray herbarium verifies the orignal determination. At 
this station the plant was found on a dry ridge of fine gravel. 

A. 	 DUMOSU8 L. Bushy Aster. 
In dry, sandy or gravelly soil. Frequent along railways and 

roadsides, rarely found in shaded places. 
Flowers in September and October. 
Tippecanoe (Young); Monroe and Vigo (Blatchley); Noble 

(Van Gorder); Jefi'ersOtll (.J. M. Coulter); Clark (Baird ~d rray_ 
lor); Jay, Delaware, Randolph; and Wayne (Phinney); Gibson 
and Posey (Schneck). 
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A. BALICIFOUUB Lam. WillO'W Aster. 
Very commO'n in mO'ist soil in many parts of the State. It is 

especially abundant on bottO'm lands subject to' .an annual O'ver
flO'w, where it O'ocurs associa.ted with A. paniculatus. 

Flowers in September and OctO'ber. 
FlO'yd (Clapp); VigO' (Blatchley); Jay, Delaware, Wayne, and 

RandO'lph (Phinney); Clark (Baird and Taylor); Putnam (Mac
DO'ugal); TippecanO'e (Cuuningham); Gibson aud PO'sey 
(Sehneck); St~uben (Bradner). ' 

A. PANlCULATUS Lam. Panicled White Aster. 
Found largely assO'ciated with the preceding in similar sO'ils. 

Flowers in September and October. 

FlO'yd (Clapp, 1837); Vigo (Blatchley); Clark (Baird and Tay


lor); Noble (Van Gorder); Jay, Delaware, RandO'lph, and Wayne 
(Phinney); Daviess (Clements); TippecanO'e (Cunningham); Steu
ben (Bradner). 

A. 	TRADEBCANTI L. Michaelmas Daisy. 
In low, O'pen places, either wet O'r dry. In O'ur area the form is 

more abundant in dry situations. Usually indicative O'f rich SO'il. 
F'lowers in September and Oct{)ber. 
MO'nroe and VigO' (Blatchley); Jay, Delaware, Randolph, and 

Wayne (Phinney); Jefferson (J. M. CO'ulter); Franklin 
(Meyncke); TippecanO'e (Cunningham); GibsO'n and Posey 
(Schneck); Steuben (Bradner). 

A. FAXONI Porter. 
CA. polyphyllttS Willd.) 

This form, oecurring O'n moist cliffs in New England, New 
YO'rk and Pennsylvania, has obtained a fO'oting in Lake CO'unty. 
Mr. Hill repO'rts it frO'm Whiting as grO'wing in "grassy borders O'f 
'IO'W thickets" and alsO' at East ChicagO'. 

FlO'wering specimens were collected September 29, 1892. 

A. ERlCOIDES L. White Heath Aster. Frost-weed Aster. 
Quite abundant in dry SO'il in open places, a favorite IO'cality 

being abandoned fields. Rather more abundant in the sO'uthern 
cO'untieS. 

Ji'lO'wers from September until after the heaviesi: frosts. 
Jeffer8O'll (Barnes); Tippecanoe (Cunningham); MO'nroe and 

VigO' (Blatchley); Franklin (Meyncke); Clark (Baird and Tay
lO'r); KosciuskO' (CO'ulter). 
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A. ERIOOIDES PILOSU8 (Willet.) Porter. 
(A. eriooides villo8U8 T. and G.) 

In simil3! localities as the preceding and as a rule more fre
quent. The extreme variability of A. ericoides and the complete 
series of intergrading forms leads to a doubt of the value of the 
numerous varieties listed under the species. In our area the 
varietal fo,rm given above is more common than the type. 

Plowers from September until November. 
Jefi'erson (J. M. Coulter); Franklin (Meyncke); Vigo (Blatch

ley); Putnam (MacDougal). 

A. LATEIUFLORUS (L.) Britton. Starved Aster. Calico Aster. 
(A. dijfusua Ait.) 

Abundant especially in the southern part of the State, not be
ing reported north of Tippecanoe Oounty. It is an extremely 
variable form, thriving best in dry, clayey soil, in open places. 
It is also frequently found in upland soils. 

Flowers from August through October. 
Floyd (Clapp); Clark (Baird and Taylor); Jay, Delaware, Ran

dolph, and Wayne (Phinney); Gibson and Posey (Schneck); Jef
ferson (Barnes); Tippecanoe (Cunningham); Fayette (Hessler); 
Vigo (Blatchley); Steuben (Bradner); Marion. 

A. 	VIMINEU8 Lam. Small White Aster. 
In moist situations in a few counties of the State. 
Grows in moist situations, more commonly in sandy or gravelly 

soil. 
Flowers in August and September. 
Clark (Baird and Taylor); Franklin (Meyncke); Noble (Van 

Gorder); Jay, :Qelaware, Randolph, and Wayne (Phinney). 

A.' VIMlNEU8 FOLIOL08U8 (Ait.) Gray. 
Found associated with the type form in Franklin County. Re

ported by Mr. O. M. Meyncke. 

A. 	 MULTIFLORU8 Ait. Dense·flowered Aster. 
Dry, sandy O'r barren soil in open places. Apparently more 

abundant in the southern counties ()f its range. 
Flowers from September until in N o-vember. 
Jefi'erson (J. M. Coulter); Franklin (Meyncke); Vigo (Blatch

ley); Clark (Baird and Taylor); Tippecanoe (Barne&). 
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ERIGERON L. 

E. PULCHELLUS Michx. Robin's Plantain. 
(E. beUidifoliu8 Muhl.) 

Found on hillsides and banks in rather moist soil. Largely 
distributed throughout the State, but not especially abundant 
in any locality. 

One of the earliest of the composites in florwering, which 
begins in April and extends thrO'l1gh June. 

'rippecanoe (Ounningham); Jefferson (Barnes); Vigo (Blatch
ley); Clark (Baird and Taylor); Franklin (Meyncke); Gibson and 
Posey (Schneck); Noble (Van Gorder); Jay, Delaware, Randolph, 
and Wayne (Phinney); Fayette (Hessler); Steuben (Bradner); 
Lake (Hill). 

E. PmLADELPHICUS L. Philadelphia Fleabane. Daisy Fleabane. 
Generally distributed throughout the State and quite an abun

dant species in the southern counties. The characterization 
"locally rare" of Britton and Brown is not applicable in our 
range. It occurs in low, damp grO'l1nds in grass,y areas. 

Flowering season begins in April and continues through the 
summer. 

Monroe and Vigo (Blatchley); Fayette (Hessler); Olark (Baird 
and Taylor); Jay, Delaware, Randolph, and Wayne (Phinney); 
Franklin (Meyncke); Gibson and Pooey (Schneck); Jefferson (J. 
M. Ooulter); Noble (Van Gorder); Putnam (MacDougal); Tippe
canoe (Ounningham); Knox (Spillman); Hamilton and Marion 
(Wilson); Decatur (Ballard); Steuben (Bradner). 

E. ANNUU8 (L.) Pers. Daisy Fleabane. White-top. 
Very abundant in fields, and often found in clover and tim

othyareas. Widely distributed throughout the State and ranked 
as a bad weed in many counties. 

Flowers from May until in September. 
Tippecanoe (Ounningham); Kosciusko (Ooulter); Monroe and 

Vigo (Blatchley); Clark (Baird and Taylor); Franklin 
(Meyncke); Jefferson (J. M. Ooulter); Gibson and Posey 
(Schneck); Noble (Van Gorder); Jay, Delaware, Randolph and 
Wayne (Phinney); Fayette (Hessler); Knox (Spillman); Wabash 
(Jenkins); Hamilton and Marion (Wilson); Steuben (Bradner) 
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E. RAMOSUS (Walt.) B. S. P. Slender Daisy Fleabane. White-top. 
(E. strigo8U8 Muhl.) 

Found in the same situations as the prooeding, but more (}ften 
invading woodlamls. The form is not separated from annuus 
in many cases. Mr. Blatchley says: "This species and E. annuus 
are the most pernicious weeds with which the growers of timothy 
or clover have to contend." 

Flowers from May until the late frosts. 
Clark (Baird and Taylor); Franklin (Meyncke); Jefferson (J. 

~L Coulter); Gibson and Posey (Schneck) ; Noble (Van Gorder); 
Jay, Delaware, Randolph, ~nd Wayne (Phinney); Monroe and 
Vigo (Blatchley); Fayette, (Hessler); Knox (Spillman); Putnam 
(Macf)ougal); Hamilton and Marion (Wilson). 

LEPTILON Raf. 

L. CANADENSE (L.) Britton. Horse-weed. Butter-weed. 
(Erigeron Oanaderuris L.) 

Widely distributed and very common throughout the State, in 
many localities being an annoying weed. Found in fields and in 
open, waste places. In many parts of the State the abandonment 
of a field is the signal for the appearance of this species in great 
abundance. . 

Flowers from June until after heavy fro·sts. 
Tippecanoe (Cunllingham); Jefferson (Barnes); Clark (Baird 

and Taylor); .Franklin (Meyncke); Gibson and Posey (Schneck); 
Noble (Van Gorder); Jay, Delaware, Randolph and Wayne (Phin
ney); Daviess (Clements); Monroe and Vigo (Blatchley); Fayette 
(Hessler); IIamilt(}n and Marion (Wilson); Steuben (Bradner). 

L. 	DIVARICATUM (Michx.) Raf. Low Horse-weed. 
(Erigfff'on divar:icatus Micbx ) 

Reported only from the extreme s~uthern pa,rt of the State 
where it is occasionally found on the sandy banks of streams. 

Flowers from June through September. 
Jefferson (J. M. Coulter); Gibson and Posey (Schneck). 

DOELLINGERIA Nees. 

D. UMBELLATA (Mill.) Nees. TaU, White Aster. Flat.topped Aster. 
(Aster umbellatus Mill.) 

The local range of this species has been considerably extended 
within the past few 	years. It is found in moist, even wet soil, 
exceptionally reaching a height of ten feet. 
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Its flowering season begins in July and probably continues un
til the frosts. , 

Jefferson (Barnes); Olark (Baird aud Taylor); Jay (Phinney); 
Lake (Hill); Oass and Marshall (Hessler); WabaBh (.Jenkins); 
Steuben (Bradner). 

IONACTIS Greene. 

r. 	LINARIIFOL1U8 (L.) Greene. Double·Bristled Aster. Stiff· leaved 
Arter. 

(Aster linariijoliu8 Hook.) 
Found in dry, sandy soils in a few counties of the State. The 

habit of growth of the species is such as to lead to its easy 
recognition. 

:F'lowering season from July through September. 
Vigo and Lake (Blatchley); Oass (Hessler); Putnam (Mac

Dougal). 

PLUCHEA CaM. 

P. 	CAMPHORATA (L.) DC. Spicy Fleabane. 
'.Phis salt-marsh form is found on river banks in the extreme 

southern counties of the State. 

Jefferson (Barnes); Gibson and Posey (Schneck). 


P. PETIOLATA Casso Inland Marsh Fleabane. 
(P. jretida DC.) 

In southern Indiana, in moist soil, often ill woods. 
Flowers from August until October. 
Jefferson and Gibson. 

ANTENNARIA Gaertn. 

A PLANTAGINIFOLIA. (L.) Richards. Plantain·leaf Everlasting. Mouse 
. Ear. White Plantain. 
Abundantly dish-ibuted throughout our area, usually growing 

on dry slopes, or in dry, open woods. It very often completely 
covers patches of a fourth of an acre or more. 

Flowering season from early April through June. 
Jefferson (Barnes); Putnam (1l'bcDougal); Monroe and Vigo 

(Blatchley); Olark (Baird and 'l'aylor); Franklin (Meyncke); Gib
son and Posey (Schneck); Noble (Van Gorder); Jay, Delaware, 
Randolph, and Wayne (Phinney); 'lIppecanoe and Kosciusko 
(Coulter); Fayette (Hessler); Daviess (Olements); Hamilton (Wil
son); Steuben (Bradner). 
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ANAPIIALIS DC. 

A. lIIA.RGARITACEA (L.) Benth. and Hook. Pearly Everlasting. 
(Antennaria margaritacea Hook.) 

In dry soil, in a few counties of the State. The range is prob
ably greater than reported. 

Flowers much later than the preceding, from July through 
September. 

Gibson and Posey (Schneck); Noble (Van Gorder); Jay, Dela
ware, Randolph, and Wayne (Phinney); Tippecanoe (Cunning
ham); Hanlilton and Marion (Wilson). 

GNAPIIALIUM L. 

G. OBTUSIFOLIUM L. Common Everlasting. 
(G. polycephalum Mich.) 

Throughout the State in dry, open places and also in dry 
woods. 

Flowers in August and September. 
Daviess (Clements); Tippecanoe (Wright); Clark (Baird and 

rraylor); Franklin (Meyncke); Jefferson (J. M. Coulter); Gibson 
and Posey (Schneck); Monroe and Vigo (Blatchley); Fayette 
(Hessler); Knox (Spillman); Steuben (Bradner). 

G. 	ULIGJNOSUM L. Low Cud-weed. 
Found in moist localities and of definite report from but a few 

counties. 
Flowering season from July through September. 
Jefferson (Barnes); Clark (Baird and rraylor); Noble (Van Gor

der); Montgomery; Steuben (Bradner); Lake (Hill). 

G. 	PURPUREUlII L. Purplish Cud-weed. 
In dry soil, chiefly in open woods. Well distributed, but never 

especially abundant. 
Flowers from early in May, through the summer. 
Jefferson (Barnes); Putnam and Union (MacDougal); Monroe 

and Vigo (Blatchley); Clark (Baird and Taylor); Franklin 
(Meyncke); Gibson and Posey (Schneck); Jay, Delaware, Ran
dolph, and Wayne (Phinney); Floyd (Barnes); Fayette (Hessler). 



FLOWERING PLANTS AND FERNS OF INDIANA. 981 

INULA L. 

I. HELENIUM L. Elecampane. 
In many counties of the State in old fields, along roadsides and 

on dry banks. More abundant in the northern counties of its 
range. 

Flowering sea,son from June until late in August. 
Tippecanoe (Cunningham); Jefferson (J. M. Coulter); Putnam 

(MacDougal); Franklin (Meyncke); Clark (Baird and Taylor); 
Gibson and Posey (Schneck); Jay, Delaware, Randolph, and 
Wayne (Phinney); Noble (Van Gorder); Dearborn (Collins); Mon
roe and Vigo (Blatchley); Fayette (Hessler); Decatur and Shelby 
(Ballard); Round Lake (Deam); Hamilton and Marion (Wilson); 
Steuben (Bradner). · 

POLYMNIA L. 

P. U VEDALIA L. Large flowered Leaf-cup. 
In rich, shaded soils in various counties, chiefly southern. It is 

never abundant in any of its Indiana stations. 
Flowering season, July and August. 
Franklin (Meyncke); Clark (Baird and Taylor); Gibson and 

Posey (Schneck); Jefferson (J. M. Coulter); Kosciusko (Chip
man); Crawford (Bla,tchley). 

P. CANADENSIS L. Small flowered Leaf-cup. 
Of more general distribution than the prceooing, but only 

abundant in exceptional stations. Its favorite loeation is in deep 
and shaded ravines in rich moist soil. A plant of very disagree
able odor. 

Flowering season, June to 8-eptember. 
Jefferson (.J. M. Coulter); Tippecanoe (Cunningham); Monroe 

and Vigo (Blatchley); Fayette (Hessler); Clark (Baird and Tay
lor); Franklin (Meyncke); Noble (Van Gorder); Putnam (Mac
Dougal). 

SILPHIUM L. 

S. PERFOLIATUM L. Cup-plant. Indian cup. 
Found in moist, rich soils, chiefly along the banks of streams. 

More abundant in the northern counties of its range. 
Flowering season, July and August. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Putnam 

(MacDougal); Gibson and Posey (Schneck); Franklin (Meyncke); 
Jay, Delaware, Randolph, and Wayne (Phinney); Monroe and 
Vigo (Blatchley); Fayette (Hessler); Jefferson; Lake; Marion; 
Hamilton (Wilson). 
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S. INTEGRIFOJ.IUM Michx. Entire-leafed Rosin-weed. 
Found in prairies and open fields in rather damp soiL Its m()re 

abundant distribution occurs in the northern part of its range. 
Flowering season, August and September. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Cass (Hess

ler); IAtporte (Barnes); Jay, Delaware, Randolph, and Wayne 
(Phinney); Gibson and Posey (Schneck). 

S. 	TRIFOLIATUM L. Whorled Rosin-weed. 
In rich, damp woods or about the shaded margins of lakes. 

Chiefly northerJl in its reported range. 
Flowers from the middle of July until in August. 
Laporte (Barnes); Noble (Van Gorder); Round !;ake (Deam); 

Clark (Baird and Taylor); Jefferson (Barnes); Cass (Hessler). 

S. LA.ClNIATUM L. Compass-plant. Pilot-weed. 
In open or prairie regions, most freqnently in rich, moist soils. 

Abnndant in the northern counties of its range, much less so in 
the southern counties. 

Flowering season from July through September. 
Tippecanoe (Cunningham); Cass (Hessler); Jasper (Barnes); 

Jay, Delaware, Randolph, and Wayne (Phinney); Gibson and 
Posey (Schneck); Noble (Van Goo-der); Elkhart (Barnes). 

S. TEREB£NTHINACEUM Jacq. Prairie-dock. 
FOllpd in several counties of the State in prairies and dry 

woods, attaining its best development in sandy soils. Very much 
more abundant in the northern counties of its range. 

Flowering season July until the middle of Octobe'r. 
Vigo (Blatchley); Gibson and Posey (Schneck); Jay, Delaware, 

Handolph and Wayne (Phinney); Elkhrt (BaTI1ClS); Kosciusko 
(Ooulter); Tippecanoe (Wright); Hamilton (Wilson); Steuben 
(Bradner). 

PARTHENIUM L. 

P. INTEGRIFOLIUM L. American Fever-few. Prairie Dock. 
In dry, open places, reaching its best development in sandy 

soil. The chief distribution is in the southern. counties of the 
State, not extending farther north than Laporte and Case 
counties. 

];'lowering season from May until September. 
Floyd (Clapp); !;aporte (Barnes); Clark (Baird and Taylor); 

Gibson and Posey (Schneck); Tippecanoe (Cunningham); Cass 
(Hessler); Vigo (Blatchley). 
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HELIOPSIS Pers. 

n. HELtANTilOIDES (L.) B. S P. False Sun-flQwer. SmQQth Ox-eye. 
(H. lcevis Pers.) 

Found in dry SQils in considerable abundance thrQughQut the 
State. Fence-rQws and thickets apparently furnish the mQst suit
able stations. 

FIQwering seasQn, July and August. 
Daviess (Olements); J effersO'n (Barnes); Olark (Baird and Tay

lQr); GibsQn and PQsey (Schneck); Jay,Delaware, RandQlph, and 
Wayne (Phinney); Franklin (Meyncke); MO'nroe and Vigo 
(Blatchley); Tippecanoe (OQulter); Fayette (Hessler). 

H. SCABRA DunaI. RQugh Ox-eye. 
A mQre abundant form than the preceding, occurring in simi

lar lQcalities. While nO't repQrted from the extreme northern 
cO'unties it is doubtless to' be fQund throughO'ut our area. 

Flowering season, July a.nd August. 
MonrQe and VigQ (Blatchley); Putnam (MacDO'ugal); Gibson 

ana Posey (Schneck); Jay, Delaware, RandO'lph, and Wayne 
(Phinney); Franklin (Meyncke); JeffersO'n (J. M. Ooulter); 
Fayette (Hessler); Tippecanoe (OO'ulter). 

ECLIPTA L. 
E. ALBA (L.) Hassk. 

Along streams and borders of ponds in mO'ist O'r even wet soils. 
Quite widely distributed, and in favorable localities very 
abundant. 

FIQwering seasou from July until the frosts. 
Jefferson (Barnes); MQnroe and Vigo (Blatchley); Fayette 

(Hessler); Clark (Baird and Taylor); Jay, Delaware, Randolph, 
and Wayne (Phinney); Gibsou and Posey (Schneck); Johnson 
(Barnes); TippecanQe (Ounningham); Hamilton and Marion 
(WilsO'n). 

RUDBECKIA L. 

R. TRILOBA L. Small-flQwered CQne FIQwer. 
BQrders of streams and damp, low ground thrQughout the 

State. The great range of variatiQn in the foliage leaf, as well 
as the showy floral heads, render the plant of easy recognition. 

Flowering season frQm June through September. 
MonrQe and Vigo (Blatchley); Fayette (Hessler); Olark (Baird 

and Taylor); Jay, Delaware, RandQlph, and Wayne (Phinney); 
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Franklin (Jltfeyncke); Gibson and Posey (Schneck); Jefferson (j. 
M. Coulter); Putnam (MacDougal); 'I'ippecanoe (Cunningham); 
Hamilton and Marion (Wilson). 

R. 8UBTOMENT08A Purah. Sweet Cone Flower. 
The distribution of this form is such as to warrant the belief 

that it is to be found in all parts of the State, although there are 
definite reports from but a few counties. It is found on prairies 
or upon the banks of streams. 

Flowering season, July to September. 
Tippecanoe (Cunningham); Cass (Hessler); Jasper (Barnes): 

Gibson and Posey (Schneck); Knox (Spillman); Elkhart (Barnes). 

R. HIBTA L. Black-eyed Susan. Meadow Cone Flow~r. Nigg.er.head. 
In all paxts of the State, being found in open places in either 

dry or damp soils. It is perhaps more abundant in dry soils. It 
varies widely in habit even in the same situation. Prof. Blatchley 
says: "Appears to be both an annual and biennial; in the former 
case lower and more simple stemmed and blooming in late 
autumn; as a biennial, stouter, more branched and blossoming 
early." 

Flowers from early in June until the late frosts. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Fayette 

(Hessler); Daviess (Clements); Clark (Baird and Taylor); Jay 
Delaware, Randolph, and Wayne (Phinney); Franklin (Meyncke); 
Noble (Van Gorder); Gibson and Posey (Schneck); Vermillion 
(Wright); 'fippecanoe (Cunningham); Putnam (MacDougal); 
Kosciusko (Ooulter); Hamilton (WHeon); Steuben (Blatchley). 

R. FULGIDA Ait. Orange Cone Fower. 
Reported only from the eastern part of the State by Dr. Phin

ney. The form is so characteristic as to scarcely admit of err()r 
in its determination. It is found usually in dry soil. 

Flowers in August and September. 

Jay, Delaware, Randolph, and Wayne (Phinney). 


R. BPECIOBA Wenderoth. Show-Cone Flower. 
Found in moist soils in a few counties of the State. 
Flowers in our range late in August and in September. 
Jefferson (J. M. Coulter); Fayette (Hessler); Kosciusko 

(Coulter)_ 
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R. LACINIATA L. TaU Cone Flower. 
Found in moist, shaded localities in many OOiIlDties. UsuaIly 

abundant in the stations in which it occurs. 
Flowering begins early in July and continues through Sep

tember. 
Tippecanoe (Ounningham); Kosciusko (C-oulter); Harrison 

(Barnes); Monroe and Vigo (Blatchley); Owen and Putnam (Mac
Dougal); Dearborn (Oollins); Clark (Baird and Taylor); Gibson 
and Pesey (Schneck);, Jay, Delaware, Randolph, and Wayne 
(Phinney); Jefferson (J. M. Ooulter); Noble (Van Gorder); 
F'ranklin (Meyncke); Oedar lJake (Deam); Hamilton (Wilson); 
Fayettc and Oass (Hessler). 

RATIBIDA Raf. 

R. PINNATA (Vent.) Barnhart. Gray-headed Cone Flower. 
(Lepachys pinnata T. and G.) 

Found in many counties of the St.ate, but nowhere abundant. 
Frequents dry prairies and railway embankments. 

Flowering season, June to September. 
Vigo (Blatchley); Carroll (Coulter); Tippecanoo (Cunning

ham); Kosciusko (Coulter); Oass (Hessler); Laporte (Barnes); 
Jay, Delaware, Randolph, and Wayne (Phinney); Hamilton (Wil
son); Steuben (Br!1dner). 

BRAUNERIA Neck. 

B. PURPUBEA (L.) Britton. Purple Cone Flower. 
(Echinaoea purpurea Moench.). 

Found in various parts of the State, but neveT in great abund
ance. It reaches its best development in moist, rich soil, but is 
also often found in dry and sandy locations. 

Flowering season from July until the frests. 
'l'ippecanoe (Cunningham); Oass (Hessler); Harmon and 

Floyd (Barnes); Gibson and Posey (Schneck); Jay, Delaware, 
Randolph, and Wayne (Phinney); l~ranklin (Meyncke); Vigo 
(Blatchley). 

B. PALLIDA (Nutt.) Britton. Pale-purple Cone Flower. 
(Echinaoea angustijolia DC.) 

Confined to the extreme northern counties of the State, where 
it is found in dry, sandy soil in open places. Even in the locali
ties cited the species is quite rare. 

Flowering season, July through September. 

Lake (Hill); Laporte. 
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HELIANTHUS L. 

H. ANNUUS L. Common Sunflower. 
This familiar form has escaped from civilization in many parts 

of the State. In its wild state it is much smaller than under rnli
tivation. The species has considerable economic value, and is 
being quite largely cultivated in some parts of the country. "Its 
flowers yield honey and a yellow dye; its leaves fodder; its seeds 
an oil and food; and its stalks a textile fibre" (Britton and 
Brown). Locally it is somewhat l!lXgely cultivated for the oil 
derived from its seeds.. 

Flowering from early in July through the summer. 
Vigo and Monroe (Blatchley); Fayette (Hessler); Clark (Baird 

and Taylor); Jay, Delaware, Randolph, and Wayne (Phinney); 
Franklin (Meyncke); Gibson and Posey (Schneck); Jefferson (J. 
M. Coulter); Noble (Van Gorder); Putnam (MacDougal); Lake 
(Hill); Hamilton and Marion (Wilson); Steuben (Bradner). 

H. SCABERRnlUS Ell. Stiff Sunflower. 
(H. rigidU8 Deef.) 

This western form seems to have obtained lodgment in the 
eastern oounties. It doubtless first appeared as a migrant, and 
has since maintained itself, though spreading but slightly. Open 
places in dry soil. 

Flowers in our range late in August; probably continuing 
through September. 

Jay, Delaware, Randolph, and Wayne (Phinney). 

H. OCCIDENTALIS Riddell. Few-leaved Sunflower. 
Found sparingly in a few counties growing in dry, open places 

on prairies. 
Flowering season, August and September. 
Cass (Hessler); St. Joseph (Barnes); Vigo (Blatchley); Steuben 

(Bradner). 

H. MICROCEPHALUS T. and G. Small Wood Sunflower. 
(lL parvijfurus Bernh.) 

Well distributed through the State, and finding its favorite 
location in moist woods or upon the shaded banks of streams. It 
also occurs in moist prairies. Apparently more abundant in the 
south~rn part of its range. 

Flowers from July through September. 
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Johnson (Barnes); Gibson and Posey (Schneck); Jay, Dels
ware, Randolph and Wayne (Phinney); JeiierSO'D (J. M. Ooulter); 
Franklin (Meyncke); Vigo and Monroe (Blatchley); Fayette 
(Hessler). 

H. 	GlGANTEUS L. Tall or Giant Sunflower. 
In swamps and wet meadows in many counties. Rather com

mon in the localities in which it occurs. 
Flowering season from middle of August until October. 
Laporte (Barnes); Clark (Baird and Taylor); Gibson and Posey 

(Schneck); Jay, Delaware, Randolph, and Wayne (Phinney); No
ble (Van Gorder); Hamilton and Marion (Wilsoo); Vigo (Blatch
ley); Steuben (Bradner). 

H. GROSSE-SERRATUS Martens. Saw-toothed Sunflower. 
Dry soil in prairies and along roadsides and in fence-rows. In 

suitable locations it becomes very tall, Mr. Blatchley reporting 
a specimen twelve feet high. 

Flowering season, August and September. 
Jasper (Barnes); Vigo (Blatchley); Jay, Delaware, Randolph, 

and Wayne (Phinney); Gibson and Posey (Schneck); Tippecanoe 
(Cunningham); Marion (Wilson). 

H. DIVARICATUS L. Rough or Woodland Sunflower. 
A characteristic form of easy recognition found in considerable 

abundance in many counties. It is most abundant in dry, light 
woods, although often found along the banks of streams. Upper 
leaves frequently in whorls of three. 

Flowering season, July through September. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Cass (Hess

ler); Daviess (Clements); Floyd (Clapp); St. Joseph (Barnes); 
Clark (Baird and Taylor); Ifranklin (Meyncke); Noble (Van Gor
der); Vermillion (Wright); Lake; Vigo (Blatchley); Steuben 
(Bradner). 

H. HOLLIS Lam. Hairy Sunflower. 
Found in dry, sandy or sterile soil in various parts of the State. 

Easily recognized by the pubescence of the leaves, although ex
tremely variable in our area. The character and amount of the 
pubescence varies in the individual plant in different stages of its 
growth. 

Flowers August and September. 
Harrison and Jasper (Barnes); Vigo (Blatchley); Gibson and 

Posey (Schneck); Tippecanoe (Cunningham); Vermillion. 



988 REPORT OF STATE GEOLOGIST. 

H. DOBONICOIDES Lam. Oblong-leaved Sunflower. 
An abundant form in several parts of the State. Indicative 

of dry soil. 
Flo"rering season, August and September. 
Jefferson (Barnes); }Ionroe (Blatchley); Clark (Baird and Tay

lor); Jay, Delaware, Randolph, and Wayne (Phinney); Gibson and 
Posey (Schneck); Putnam Cl}facDougal). 

H. DECAPETALUS L. Thin-leaved or Wild Sunflower. 
One of the most abundant and widely distributed species of 

the genus. It is found along streams or in damp woods, reach
ing its greatest profusion and largest size in black loam sOils. 
Usually as indicative of rich soil as of moisture. 

Flowers from July through September. 
:Monroe (Blatchley); Daviess (Clements); Clark (Baird and Tay

lor); Jay, Delaware, Randolph, and Wayne (Phinney); l!'ranklin 
(:Meyncke); Gibson and Posey (Schneck); Jefferson (J. M. Coul
ter); Noble (Van Gorder); Tippecanoe (Cunningham); Kosciusko 
(Coulter); Hamilton (Wilson); CarrolL 

, 
H. TRACHELIlFOLlUS :Mill. 

Found in dry soil along fence-rows or roadsides. Definitely re
ported from but few counties, though probably of general oc
currence. 

Flowering season August and September. 
Jefferson (Barnes); Tippecanoe (Skinner); Vigo (Blatchley); 

Carroll. 

H. STRUMOSUS L. Pale-leaved Wood Sunflower. 
Reported from but few counties, but abundant where found in 

dry, coarse soil. In Tippecanoe found most ablmdantly on road
sides and in dry woods. 

Flowering season July until October. 
Jay, Delawal'e, Randolph, and Wayne (Phinney); Tippecanoe 

(Wright); Hamilton and Marion (Wilson); Carroll. 

H. HIRSUTUS Raf. Stiff-haired Sunflower. 
Well distributed throughout the State, especially in southern 

and central parts. Not reported north of Tippecanoo County. In 
dry soiiLs, chiefly in woods or at their border. The densely hirsute 
stem furnishes a means of ready recognition. 

Flowering seasQn, July to October. 
Harrison (Barnes); Vigo (Blatchley); Daviess (Clements); Jay, 

Delaware, Randolph, and Wayne (Phinney);' Gibson and Posery 
(S~hnAck): rrinne~ll:noe ((;nnnin!!hflm): .Tll.RnPlr_ 
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H. LlETIFLORUS Peril. Showy Sunflower. 
A widely distributed and common form. Indicative of dry 

soil, and usually found in prairies or open barrens. Found also in 
thickets and the border of woods, but in much less profusion in 
such localities. 

]lowering season July through September. 
Jefferson and Jasper (Barnes); Monroe and Vigo (Blatchley); 

Fayette (Hessler); Clark (Baird and Taylor); Dearborn (Collins); 
Jay, Delaware, Randolph, and Wayne (Phinney); Gibson and 
POBey (Schneck); Tippecanoc (Cunningham); Steuben (Bradner); 
Jasper. 

H. TOlllENTOSUS Michx. Woolly Sunflower. 
Reported from twO' counties in different parts of the State. 

The species is eastern in it..'\ mass distribution, but has heen 1'€'

ported from Illinois. The species is admitted upon rather scant 
specimens which scem to justify the reference. 

Collected in flower on the fifteenth of August. 

Clark (Baird and Taylor); Steuben (Bradner). 


H. TUBEROSUS L. Jerusalem Artichoke. Earth Apple. 
This species occurs in the southern part of the state in con

siderable abundance in moist, alluvial soils. Less common north
ward. Extel!-sively grown in some places for its edible tubers. 

Flowers in September and October. 
Vigo (Blatchley); ]'ranklin (Meyncke); Gibson and Posey 

(Schneck); Cass (Coulter); Hamilton and Marion (Wilson); Steu
ben (Bradner). 

VERBESINA L. 

V. HEI.IANTlIOIDES Michx. 
More ahundant in the northern than in the southern counties, 

though found in fair abuudance in all parts of the State. Found 
in dry soil on prairies or in thicketEl. 

Flowers in June and July. 
Kosciusko (Conlter); Tippecanoe (Wright); Franklin 

(Meyncke); Gibson and Posey (Schneck); Jay, Delaware, Ran
dolph, and Wayue (Phinney); Jefferson (J. M. Coulter); Vigo 
(Blatchley); Marion. 
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V ..... LTERNIFOLIA (L.) Britton. 

(ilctinwmeris squarros(J Nutt.) 


Distributed throughout the State occurring in low, moist, rich 
soils preferring slightly shaded locations. In our region the stem 
is always decidedly winged, furnishing an easy means of recog
nition. Much more abundant than the preceding. In some locali
ties the dominant form over large areas. 

Flowers in August and September. 
Tippecanoe and Montgomery (Cunningham); Kosciusko (Coul

ter); Jefferson (Barnes); Union and Putnam (MacDougal); Gib
son and Posey (Schneck); Jay, Delaware, Randolph, and Wayne 
(Phinney); Franklin (Meyncke); Monroe and Vigo (Blatchley); 
Fayette (Hessler). 

COREOPSIS L. 

0. PALMATA Nutt. Stiff Tickseed. 
Confined to the northern part of the State, where it occurs 

rather abundantly in dry, sandy soil. Not reported south of Cass 
County. 

Flowers in June and July. 

Cass (Hessler); St. Joseph and Laporte (Barnes); Lake (Hill). 


O. 	LA.NOEOLATA L. Lance·leaved Tickseed. 
Found in dry, sandy soil usually on ridges or knolls in a few 

counties. Never abundant. 
: . 	 Flowers as early as May, and collected as late as AugU8t. 

Vigo (Blatchley); Lake; Marion; Steuben (Bradner). 

O. AUBIOULATA. L. Lobed Tickseed. 
Found chiefly in the southern part of the State in damp woods 

or along streams. ,Definitely reported from only two counties, but 
found in moot of the river counties. 

Flowering specimens collected in May. 

Clark (Baird and Taylor); Steuben (Bradner). 


O. TRlPTEBI8 L. Tall Tickseed.. 
Of wider distribution and greater ahundance than any other 

species' of the genua. It occurs moot frequently in damp woods 
and thickets. It also grows along railways and roadsides in which 
situation it occasionally reaches a height of ten feet. In denser 
shades it is a much shorter, bushier form. 

Flowers from July to October. 
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Tippecanoe (Cunningham); Cass (Hessler); Jay, Delaware, 
Randolph, and Wayne (Phinney); Jefferson (Barnes); Gibson and 
Posey (Schneck); Noble (Van Gorder); Clark (Baird and Taylor); 
Kosciusko (Coulter); Franklin (Meyncke); Vigo (Blatchley); 
Hamilton and Marion (Wilson); Steuben (Bradner). 

EIDENS L. 

B. LlEVIS (L.) B. S. P.Larger Bur-marigold. 
(B. chrysanthemoides Mich.) 

In swamps or low, wet alluvial soils. Widely distributed 
thrGugh the State, and abundant in the stations in which it 
occurs. 

Flowers frOID August until in November . 
•Tefferson (Barnes); Vigo (Blatchley); Putnam (MacDougal); 

Gibson and Posey (Schneck); Jay, Delaware, Randolph, and 
Wayne (Phinney); Noble (Van Gorder); Clark (Baird and Tay
lor); Franklin (Meyncke); Marion (Moffatt). 

B. CERNUA L. Smaller Bur-marigold. 
Common in wet soils and shallow ditches throughout the State. 
FlGwers from July until late in October. 
Vigo (Blatchley); Fayette (Hessler); Clark (Baird and Taylor); 

Jay, Delaware, Randolph, and Wayne (Phinney); FrankliIl 
(Meyncke); Tippecanoe (Cunningham); Knox (Spillman); Hamil
ton and Marion (Wilson); Steub€n (Bradner); Jefferson. 

B. CONNATA MuhI. Swamp Beggar-ticks. 
Very abundant in marshes and wet soils, sometimes occupying 

almost exclusively tracts of acres in low, wet bottom lands. 
Flowers in August and continues its season until October. 
Jefferson (J. M. Coulter); Monroe and Vigo (Blatchley); 

Fayette (Hessler); Daviess (Clements); Clark (Baird and Taylor); 
Jay, Delaware, Randolph, and Wayne (Phinney); Franklin 
(Meyncke); Gibson and Posey (Schneck); Noble (Van Gorder); 
Hamilton and Marion (Wilson); Steuben (Bradner). 

B. DISCOIDEA (T. and G.) Britton. 
(Oweopsis diaooidea T. and G.) 

Found in Indiana only in the cypress swamps, and there of eK' 
ceptional occurrence. 


Flowering specimens collected July 28th. 

Gibson. 
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B. FRONDOSA L. Common Beggar-ticks. 
In moist soil, and a very annoying weed, in waste fields and in 

fence corners of cultivated field". Wherever it obtains a foothold 
. it multiplies rapidly, oftcn oocupying almost exclusively large 
areas. 

Flowers from July through September. 
Jefferson (J. M. Coulter); Monroe and Vigo (Blatchley); 

Fayette (Hessler); Clark (Baird and Taylor); Ja.y, Delaware, Ran
dolph, and Wayne (Phinney); Daviess (Clements); Franklin 
(Meyncke); Gibson and Posey (Schneck) ; Noble (Van Gorder): 
Tippecanoe (Cunningham); Kosciusko (Coulter); Knox (Spill
man); Hamilton and Marion (Wilson); Steuben (Bradner). 

B. BIPINNATA L. Spanish Needles. 
Abundant in almost every situation. Often a troublesome weed 

in cultivated fields. With us it rea.ches its fullest development 
in size and numbers in moist soiL 

Flowering from July through September. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Fayette 

(Hessler); Clark (Baird and 'l'aylor); Jay, Delaware, Randolph, 
and Wayne (Phinney); Franklin (Meyncke); Gibson and Posey 
(Schneck); Noble (Van Gorder); Putnam (MacDougal); Tippe
canoe (Cunningham); Knox (Spillman); Hamilton and Marion 
(Wilson). 

B. TRICHOSPERMA (Michx.) Britton. Tall Tickseed Sunflower. 
(Coreopsis tricho8perma Michx.) 

In swamps and wet lowlands throughout the State. Nowhere 
especially abundant. 

Flowering season, August and September. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Monroe 

(Blatchley); JeffeI"Son (Barnes); Jay, Delaware, Randolph, and 
Wayne (Phinney); Clark (Baird and Taylor); Franklin 
(Meyncke); Round Lake (Deam); Lake and Porter (Hill); Hamil
ton and Marion (Wilson); Steuben (Bradner). . 

B. TRICHOSPERMA TENWLOBA (Gray) Britton. 
(Coreopsis triehosperma tenuiloba Gr.) 

The prevailing form in the dune region of the southern shore 
of Lake Michigan. 


Flowering season, same as preceding. 

Lake and Porter (Hill). 
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B. ARISTOSA (Michx.) Britton. Western Tickseed Sunflower. 
(Coreopsis aristo8a Michx.) 

Not uncommon in wet soils in many counties of the State. 
Somewhat more abundant in the northern part of its range. 

Flowers in August and September. 
Gibson and Posey (Schneck); Noble (Van Gorder); Montgom

ery (Hussey); FayeUe (Hessler); Knox (Spillman); Tippecanoe 
(Coulter); Hamilton and Marion (Wilson); Steuben (Bradner). 

B. BEOKII Torrey. Water Marigold. 
First reported as occurring in the State by Mr. W. W. Chip

man. The following year an additional· station was detected by 
Mr. C. C. Deam. Where the plant occurs at all, it is found in 
considerable abundance. It will probably be found to have ad
ditional stations especially in thB region of the smaller lakes. 

Inowers in August and September. 
Kosciusko (Ohipman); Round Lal,e (Deam); Steuben 

(Bradner); Marshall (Hessler). 

HYMENOPAPPUS L'Her. 

H. CAROLINENSI8 (Lam.) Porter. 
(H. scabiosaJUS L'Her.) 

'l'he only record in the Stat€ is the following: "Dry, sandy 
hillsides; rare. Taken only on the hillside northeast of the 
Seventh Street bridge across Lost Oreek, May 31, 1890." This is 
one of a number of forms added to the State flora by Prof. W. S. 
Blatchley, who has lost no opportunity to increa.se the knowledge 
of the natural history of the State. 

Vigo (Blatchley). 

HELENIUM L. 

H. AUTUMBALE L. Sneezeweed. 
In swamps and low, wet grounds throughout the State. Abun

dant wherever found. 
]'lowering season, August to October. 
Jefferson (Barnes); Monroe and Vigo (Blatchley); Fayette 

(Hessler); Daviess (Clement,,); Clark (Baird and Taylor); Jay, 
Delaware, Randolph, and Wayne (Phinney); Franklin (Meyncke); 
Gibson and Posey (Schneck); Noble (Van Gorder); Tippecanoe 
(Cunningham); Putnam (MacDougal); Hamilton and Marion 
(Wilonn) 

http:increa.se
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H. NUDIFLORUM Nutt. 
Less widely distributed and much less frequent than the pre

ceding. It is usually found in moist places, but thrives well in 
dry soil if rich. It is confined to the central and southern 
counties. · 

Flowering begins in June and continues until the frosts. 
- Vigo (Blatchley); Monroe (Dudley); Jay, Delaware;Randolph, 
and Wayne (Phinney); Gibson and Posey (Schneck); Marion and 
J e:fferson. 

DYSODIA Cav. 

D. PAPPOSA (Vent.) A. S. Hitchcock. Fetid Marigold. Yellow Dog
fennel. 

(D. chrysanthemoides Lag.) 
Widely distributed and abundant throughout the State. Many 

roadsides are for miles covered with this species. In this situation 
it prefers the gravelly soils. Where there is more moisture it af
fects sandy banks. It is in many places apparently replacing the 
common dog fennel, Anthemis Ootv,la. Characterized by its 
strong, unpleasant odor. 

Flowers from July through October. 
Knox (Spillman); Kosciusko and Tippecanoe (Coulter); Ca,ss 

(Hessler); Harrison, J cnnings, and Johnson (Barnes); Putnam 
and Union (MacDougal); Jay, Delaware, Randolph, and Wayne 
(Phinney); Clark (Baird and Taylor); Franklin (Meyncke); Ma
rion; Jefferson; Monroe and Vigo (Blatchley); Fayette (Hessler); 
Hamilton (Wilson). 

ACHILLEA L. 

A. MILLEFOLIUM L. Yarrow. 
Common throughout the State, being found in greatest abun

dance along roadsides, and in old fields and meadows. It does 
well by the side of a road in hard dry soil, and dust-laden air, and 
thrives equally in moist soil at the edge of a pond or small lake. 

Commencing to flower in June, it continues until the heaviest 
frosts. 

J e:fferson (Barnes); Monroe and Vigo (Blatchley); Fayette 
(Hessler); Daviess (Clements); Clark (Baird and Taylor); Jay, 
Delaware, Randolph, and Wayne (Phinney); Dearborn (Collins); 
Franklin (Meyncke); Gibson and Posey (Schneck); Noble (Van 
Gorder); Putnam (MacDougal); Tippecanoe (Cunningham); Kos
ciusko (Coulter); Vermillion (Wright); Knox (Spillman); De
catur and Shelby (Ballard); Hamilton and Marion (Wilson); Steu
ben (Bradner). 
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.A.NTHEMIS L. 

A. CoTULA L. Common Dog-fennel. Mayweed. 
Very abundant, and very annoying, in almost every part o[ the 

State. In dry soil along roadsides or in waste pl~ces. Easily rec
ognized by its finely dissected leaves and disagreeable odorr. 

Flowers continuously from June until the heavy frosts. 
Monroe and Vigo, (Blatchley); Fayette (Hessler); Clark (BaJi.rd 

and Taylor); DearbO\L'll (Collins); Jay, Delaware, Randolph and 
Wayne (Phinney); Franklin (Meyncke); Gibson and Posey 
(Schneck); Jefferson (J. M. Coulter); Noble (Van Gorder); Put
nam (MacDougal); Tippecanoe (Cunningham); Vermillioo 
(Wright); Kosciusko (Coulter); Hamilton and Marion (Wilson); 
Steuben (Bradner). 

A. ARVENSIS L. 
Adventive from Europe. Seemingly established in a few lo

calities. 
Flowers July to September. 
Monroe (Blatchley); Clark (Baird and Taylor). 

CHRYS.A.NTHEMUM L. 

C. LEUCANTHEMUM L. Ox-eyed Daisy. Margarite. White Daisy. 
A troublesome weed in some of the southern counties, but he

coming· much less common in the northern part of the State. 
Found in dry soils in waste places, also invading pastures and 
meadows. Very difficult to eradicate when it has obtained a foot
hold. Spread in some instances because of the use of the flmver 
in decoration, large patches having been noted as springing up at 
the place where the wilted flowers were thrown. A very hand
some form. 

Flowers from May through October. 
Daviess (Clements); Jefferson (Barnes); Jay, Delaware, Ran

dolph, and Wayne (Phinney); Noble (Van Gorder); Clark (Baird 
and Taylm-); Franklin (Meyncke); Dearborn (Collins); Putnam 
(MacDougal); Kosciusko (Chipman); Hamilton (Wilson); Floyd 
and Monroe; Marion (Moffatt). 

C. PARTHENIUM (L.) Pers. Common Feverfew. 
Confined to the southern counties where it is found sparingly 

in waste places adjoining old dwellings. It seems able to main
tain itself, but does not spl'ead to any extent. 

Flowers in June and July. 
Gibson and Posey (Schneck); Clark (Baird and Taylor). 
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TANACETUML. 

T. VULGARE L. Ta.nsy. 
Established in almost every part of the State, and becoming 

more and more common. Chiefly along roadways or near aban
doned gardens. 

Flowers from .July through September. 
Fayette (Hessler); Steuoon (Bradner); Daviess (Clements); 

Clark (Baird and Taylor); .Jay, Delaware, Rando'lph, and Wayne 
(Phinney); Franklin (:Meyncke); Gibson and Posey (Schneck); 
Jefferson (J. M. Coulter); Noble (Van Gorder); 'l'ippecanoe (Cun
ningham); Putnam (MacDougal); Hamilton and Marion (Wils{)n). 

ARTEMISIA L. 

A. CAUDATA Michx. Tall or Wild Wormwood. 
CQnfined to sandy soil in the northern part of the State. A 

character plant of the upper beach stretches ill Lake and Porter 
counties. Only one report of its occurrence inland, in which 
case the station is on the sandy beach of an extinct lake. 

Flowers from July until October. 

Fulton and Cass (Hessler); Lake (HHl); Porter (Cowles). 


A. 	CANADENSIS Michx. Canada Wormwood. 
. Found associated with the preceding upon the upper beach of 
the shores of Lake Michigan. 

:Flowering season as in the preceding. 

JJl1ke (Hill); Porter (Cowles). 


A. ABSINTHIUM L. Common Wormwood. 
Very occasionally established in waste places and barely main

taining itself from year to year. 
Flowers .July to Odober. 
Gibson and Posey (Schneck); Fayette (Hessler); Steuben 

(Bradner). 

A. ABROTANUK L. 
On the bank of the Ohio River, where it seems to have become 

firmly established. 

Collected in flower the 8th of August . 

•Tpfl'pl'R(m r.T M n(mlt.pr) 

http:n(mlt.pr
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A. ANNUA L. 
In the southwestern counties, where it is quite abundant in dry 

waste places. 

Flowering July and August. 

Gibson. 


A. BffiNNIB WiJId. 
A coarse weed with a disagreeable odor somewhat common in 

dry, sandy soil in the southern part of the State, less so in the 
northern counties. 

Flowers in August and September . 
•Tefferson (J. M. Coulter); Gibson and Posey (Schneck); Jay, 

Delaware, Randolph, and Wayne (Phinney); Noble (Van Gorder); 
Clark (Baird and 'l'aylor); Franklin (Meyncke); Fa.yette (Hessler). 

ERECHTITES Raf. 

E. 	affiRACIFOLIA. (L.) Raf. Fire Weed. 
Borders of woods and thickets, especially abundant where the 

soil has been burned over. It is found in rich, rather moist, soils. 
Flowers from .Tuly thmugh September. 
Tippecanoe (Cunningham); Jefferson (Barnes); Putnam (Mac

Dougal); Gibson and Posey (Schneck); Jay, Delaware, Randolph, 
and Wayne (Phinney); Noble (Van Gorder); Franklin (Meyncke); 
Dearborn (CollinE»; Cedar Lake (Deam); :Fayette (Hessler); Steu
ben (Bradner); Montgomery (Coulter). 

MESADENIA Raf. 

M. RENIFORMIS (Muhl.) Raf. Greatlndian Plantain. 
(Oacalia reniformill MubI.) 

Found in rich, ruDist soils. Confined so far as reports go, to the 
southern counties of the State. 

Flowering searon July through September. 
Jefferson (J. M. Coulter); Clark (Baird and Taylor}; Monroe 

and Vigo (Blatchley); Putnam (MacDougal); Fayette (Hessler); 
Hamilton (Wilson); Marion (Moffatt). 
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M. ATRIPLICIFOLIA (L.) Raf. Pale Indian Plantain. 
(Cacalia atriplWifolia L.) 

In woods and on shaded hillsides in many counties of the State, 
but nowhere especially abundant. 

Flowers from July through September. 
Tippecanoe (Cunningham); Daviess (Olements); Jefferson 

(Barnes); Cass and Fayette (Hessler); Putnam (:MacDougal); Gib
son and Posey (Schneck); Jay, Delaware, Randolph and Wayne 
(Phinney); Franklin (Meyncke); Vigo (BlatcMey); Steuben 
(Bradner); Monroe; Lake (Hill). 

M. TUBER08A Nutt. 
Confined to the northern counties of the State, where it occurs 

sparingly in marshes and wet places. Its range is doubtless much 
larger than indicated by the reports. 

Flowering season, June to August. 
Tippecanoe (Cunningham); Cass (Hessler); Laporte (Barnes); 

Lake and St. Joseph. 

SYNOSMA. Rd. 

S. SUAVEOLENB (L.) Ra,f. Sweet-seented Indian Plantaln. 
(Cacalia Il'Uavoolem L.) 

In moist woods or along streams, not extending farther north 
than Tippecanoe County. 

Flowers in August and September. 
Tippecanoe (Ounningham); Gibson and Posey (Schneck); Jay, 

Delaware, Randolph, and Wayne (Phinney); Wabash (Jenkins); 
Porter and Marion. 

SENECIO L. 

S. OBOVATUB Muhl. Round-leaf Squaw Weed. 
(S. aureus obovatm T. and G.) 

In moist soils and on banks of streams. Not especially com
mon, but found in all parts of the State. 

Flowers from April through June. 
Jay, Delaware, Randolph, and Wayne (Phinney); Noble (Van 

Gorder); Clark (Baird and Taylor); Franklin (Meyncke); Putnam 
(MacDougal). 
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S. AURETlS L. Golden Ragwort. Swamp Squaw Weed. 
One of the most common of our early composites. Found in 

marshes, on banks of streams and in damp ravines. Of wide dis
tribution and quite common. 

Flowers in April, continuing until July. 
Tippecanoe (Cunningham); Daviess (Clements); Jefferson and 

Olark (Barnes); Monroe (Blatchley); Putnam (MacDougal); Gib
son and Posey (Schneck); Jay, Delaware, Randolph, and Wayne 
(Phinney); Noble (Van Gorder); Franklin (Meyncke); Knox 
(Spillman); Fayette; Hamilton (Wilson); Steuben (Bradner). 

S. PALUSTRIS (L.) Hook.. Pale Ragwort. 
In swamps and wet places in a few counties, chiefly southern 

and western. The species has evidently entered the flora from 
the west. 

Flowers in June and July. 

Clay and Putnam (MacDougal). 


S. LOBATUS Pers. Butterweed. 
The first record of this species was made by Mr. Blatchley, 

whose special studies of the composites have added much to our 
knowledge of the family in the State. Found growing at margin 
of ponds. 

Collected in flmver May 21st. 

Vigo (Blatchley); Knox (Spillman). 


ARCTIUM L. 

A. LAPPA L. Burdock. 
Widely distributed and very abundant in all parts of the State. 

It is very common in abandoned fields and dooryards, and is diffi
cult to exter.min.ate. 

Flowers from July through the frosts. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Daviess (Cle

ments); Putnam (MacDougal); Gibson and Posey (Schneck); Jay, 
Delaware, Randolph, and Wayne (Phinney); Noble (Van Gorder); 
Jefferson (J. M. Coulter); Clark (Baird and Taylor); Franklin 
(Meyncke); Dearborn (Collins); Decatur and Shelby (Ballard); 
Fayette (Hessler); Hamilton and Marion (Wilson); Steuben 
(Bradner). 
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CARDUUS L. 

O. LANCEOLATUS L. Oommon Thistle. 
(Onicu8 lanceolatus WiJId.) 

The most abundant and widely distributed form of the genus. 
Occurs everywhere, but especially abundant in waste or aban
doned lands and along roadsides. 

Flowering season, July until frosts. 
Tippecanoe (Cunningham); Jefferson (Barnes); Putnam (~fac

Dougal); Gibson and Posey (Schneck); Jay, Delaware, Randolph, 
and Wayne (Phinney); Noble (Van Gorder); Clark (Baird and 
Taylor); Franklin (Meyncke); Dearborn (Collins); Daviess (Cle
ments); Decatur and Shelby (Banard); :Fayette (He"sl'er); Hamil
ton and Marion (Wilson); Steuben (Bradner). 

U. 	ALTISSIMUS L. Tall or Roadside Thistle. 
(Cnieua aUiIlsimus Willd.) 

Widely distributed throughout the State, occurring in loca
tions similar to the preceding species. It is som€'What more abun
dant in. the northeiI'n 'counties of the State. 

Flowers in August and Scptember. 
'l'ippecanoe (Cunningham); Kosciusko (Coulter); Daviess (Cle

ments); Vigo (Blatchley); Gibson and Posey (Schneck); Jay, Del
aware, Randolph, and Wayne (Phinney); Jefferson (J. M. Coul
ter); Clark (Baird and Taylor); Franklin (Meyncke); Fayette 
(Hessler); Hamilton (Wilson); Steuben (Bradner); Mari<Yn 
(Moffatt). 

O. 	DISCOLOR (Muhl.) Nutt. Field Thistle. 
(Onicu8 alti&imus discolor Gray.) 

In similar situations, though less common and less widely dis
tributed. 

Flowers from August until November. 
Elkhart· (Barnes); Vigo (Blatchley); Putnam (}(acDougal); 

Gibson and Posey (Schneck); Daviess (Clements); Fayette (Hess
ler); Steuben (Bradner). 

O. 	VIRGINIANUS L. 
(Cnieua Virginianm Pursh.) 

In dry, shaded localities in the eastern counties of the State. 
Evidently has entered the flora from the east. 


Flowers in ~lay continuing through September . 

•Tav. De]s.wlI,l'e. Rllnflolnh. Il.nn \VIl,vnp {Phlnn£>u\ 
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C. PITCHERI,(Torr.) Porter. 
(Onieus Pitcheri Torrey.) 

Found only in the sandy soils in the northern counties. One 
of the prominent members of the upper beach flora. Not re
ported inland. 

Flowers July and August. 
Lake (Hill); Porter (Cowles). 

C. UNDULATUS Nutt. 	 Wavy-leaved Thistle. 
(Onicus undulatus Gray.) 

In northern part of State on plains and prairies. 
Flowers from June until September. 
Lake (Hill). 

C. ODORATUS (Muhl.) Porter. Pasture Thistle. 
(Oniem pumilm Torrey.) 

Occurring sparingly in fields in a few counties. 
Flowers in August and September. 
Dearborn (Collins); Lake (Hill); Marion (Wilson). 

C. 	SPINOSISSIMU8 Walt. Yellow Thistle. 
(Onicus lwrridulm Pursh.) 

Reported from a single station by Dr. MacDougal and speci
men in DePauw herbarium. Evidently a migrant. No additional 
record since original collection. 

Putnam (MacDougal). 

C. MUTICU8 (Michx.) Pers. Swamp Thistle~ 
(Onicus muticm Pursh.) 

In swamps and wet soils in many counties of the State. Much 
more abundant in northern than in southern oounties. 

Flowers in August and September. 
Tippecanoe (Cunningham); Kosciusko (Coulter); Noble (Van 

Gorder); Jay, Delaware, Randolph, and Wayne (Phinney); Vigo 
(Blatchley); Lagrange (Barnes); Cedar Lake (Deam); Knox 
(Spillman); Hamilton and Marion (Wilson); Steuben (Bradner). 

C. 	ARVENSIS (L.) Robs. Canada Thistle. 
(Onieus arvensis Hoff.) 

Found in fields and waste places in many parts of the State. 
It is usually found in dry soil and not only maintains itself but 
spreads rapidly. More abundant north. Easily recognized by its 
small. compad head. 
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Flowers from June througb September. 
Oa.ss (Hessler); Putnam (MacDougaJ.); Jay, Delaware, Ran

dolph, and Wayne (Phinney); Noble (Van Gorder); Clrurk (Baird 
and Taylor); Kosciusko (Coulter); Jeffexson; Lake, Wabash and 
Mrurion (l3latchley); Carroll; Hamilton (Wilson); Steuben 
(Bradner). 

ONOPORDON L. 

o. ACA.NTHIUM L. Scotcq Thistle. 
Established in a few localities along railroads but not spread

ing. Herbarium specimens from but few counties. Thus far 
confined to central. and southern parts of the State. 

Flowers in August and September. 
Clark (Baird and Taylor); Jefferson (J. M. Coulter); Marion 

(Hessler). 

OBNTAUR:iA L. 

C. CYANUS L. Corn Flower. 
Found escaped from gardens and established in a few counties 

in the southern part of the State. 
Flowers in July and September. 
Clark (Baird and Taylor); Gibson and Posey (Schneck); Mon

roe; Steuben (Bradner); Fayette (Hessler). 



INDEX AND GLOSSARY TO DRAGONFLIES OF 
INDIANA. 

abbreviations . . . . . 
abbreviatus • • . • . . 
abdomen, pl. IV, fig. 1. 
abdominal appendages, pl. IV, fig. 1, and pls. V, VI and VII. 
abdominal segments, pl. IV, fig. 1. 
accessory genital organs, pl. VII, figs. 18, 19, 20 and 21 • • • • . • . • • 
aequabilis . . . • • • • • . • .• . • . . • . . . . • . • • • • . • • , 
Aeschna, 303; clepsydra, 304, 305; constricta, 234, 241, 304, 305; cyanea, 234; 

Page. 
243 
294 

236 
252 

verticalis • • • • • • . . . . . • . . . . • . . . . . • . • . . 364, 305 
Aeschnidre. • • • • • • . • • • • 247 
Aeschninre • • • • • • • • • • • • • • 248 
Agrionidre • • • • • • • • • • . • • • •• . • . 247 
Agrioninre • • • • • • . . • • • . • 247 
albifrons . • • • • . • • • • • • • • • . . • . . • • • 323 
americana • 
amnicola. 
Amphiagrion, 267; saucium, 267; discolor 

. 240, 253, 254, 255 
294 
267 

anal angle, the angle between the anal and posterior margins of the wing. 
anal margin, the edge of the wing posterior to tha origin of the postcosta, 

in direction almost at right angles to the long axis of the wing. 
Anax, 305; junius, 235, 240, 305, 306; longipes • 
angustipennis 
Anisoptera . • • • • • • • 
annulata •••.•••.. 
Anomalagrion, 280 ; hastatum 
anteclypeus, pl. IV, figs. 3 and 4. 
antecubital, pls. I, II and III. 
antenna, pl. IV, figs. 1 and 3. 

306 
253 
.247 
309 
280 

antennatum • . • • • • • • • • • . . • • • • • • . • • • • . . 269, 274, 275 
antenodal cells, pl. I. 
anterior lamina, pl. VII, figs. 18, 19, 20 and 21. 
antilope • • • • • • • • . • • • • • • • • . • . • . . • • • • • • • • 302 
apical spine, ventral, on 8, pl. IV, fig. 7. 
apicalis (Argia) • . • . • . • . • • • . • . . . . • . .••••.•• 262, 264 
apicalis ( Calopteryx) . . • • . • . . • • . • • • . . . • • • • • • . • 253 
appendages, see abdominal appendages. 
arculus, pls. I, II and III. 
Argia, 260; apicalis, 262, 264; fontium, 263; fumipennis, 262; putrida, 261, 

262, 263, 264; sedula, 262, 263; tibialis, 262, 263; violacea, 236, 262, 261, 326 

(1003) 
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aspersum ....•. , •••••••. , .• , • , • , ... 
assimilatum . • . . • • . . . . . • . . . . • . . . • . . . 

Page . 
. 269, 271, 272 

322 

auricle, a tubercle on the side of the second abdominal segment. 
auripennis • • , • • , • . • . . . . . . • . • • . . • . 235, 329 
authors . . . . . • . . • . • • . . . . . . . 238 

basal postcostal vein, pl. I. 
basalis ( Hetaerina) . . • 
basalis ( Libellula) • . • . . . 
Basiaesehna, 301 ; janala. . . 
basilar space, pis. I, II and III. 
bella. . ....•••... 
Boyeria, 300; quadriguttata, 300 ; vinosa . 
brevis . . • 
brevistylus . • • 

254 
329 
301 

327 
300 
294 
282 

Calopteryginre. . . . . . . . . . . . . • . . . . . . . . . . . . . • 247 
Oalopteryx, 251 ; aequabilis, 252; angustipennis, 253; apical·is, 253 ; dimidiata, 

252; elegans, 253; maculata. . . • ; • • . . . . • • . 241, 251, 252, 253, 265 

carina, a keel-like ridge. 
carunculatum . . . . • . • . . . • . • . . . . . • • . • . • . . . 269, 270 
carolina • • • • . . . . . . • • • • . . . . • • . . • 316 
Oelithemis, 318; elisa, 318, 319; eponina, 318, 320; (asciata. • . • . • 320 
ci·vile. • . . • • • . • . • . , • • . • • • . • . • • • 269, 270, 271 
classification . . . . . . . . . . . . . . . . . . . . . . . . . 234 
clepsydra . . . . . . . . . . • . . • • • • • . . . . . . . • • . • . 304, 305 

clypeus, pl. IV, figs. 3, 4 and 5. 
collecting and pre~erving . 239 
conditum • . 265 
c<Jngener • . • • • • • . . 256 
constricta . • . • . • • • • . 234, 241, 304, 305 
Oordulegasler, 299; erroneus, 299; obliquus . . 235, 299, 300 
Cordulegasterinre. . • . . . . . . . 248 
Co rdulinre . . . . . . . . . . . . 249 
corruplum . . . . . • • • • • • • • • • . • . • • • • • • • . • • • 321, 324 

costa, pls. I, II and III. 
coxa, pl. IV, figs. 2 and 6. 
crassus • . • • • • • • • • • • • • • . • • • • • • . . . . • 288, 290 

crossed, with cross veins. 
cyanea ( Aeschna) . . • • • • • • . . • . • • • • . • • . • • • • • . • 234 
cyanea (Libellula). • • • • • • . . . . . • . • • • • . • • . • • • • • 330 
cynosura • • . • • • • • • • • . . • . . . . . • . . . • • • . • • . 310, 311 

deplan«ta • • • • • • • 331 
descriptus • • • • • • • 293 
Didymops, 307 ; transversa 307 
dilatatus • 286 
dimidiata • • • • • . • • 252 
discolor • • • • • • • • • 267 
disjunctus • • , • • • • • • • • • • • • , • • • • • • • • • • • • • • 258, 269 
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Page. 
divagans . · 269,272~/ 
domitia,•• · •. 235,317 
doobledayi • •. 268,269 
DromoglYlTlphus. 296; SpinosUII,'296; $poliatu8 • • • . • . • • • • . . . •• 297 

ebrium.. • . • • • • • • • • • •••••••.••••• , 269 
elegans • • • • • • •• • • • • • • • • • '. • . • • • • •• 263 
elisa. • • • • • • • .-. • • • • • • . • • • • • • • • . • • • . '.' 318, 319 
E'1Illllagma, 267; a'lltennatum, 269, 274, 275; asper8um, 269,271,272; caruncu· 

latum, 269, 270; civile, 269, 270, 271; divaga'll8, 269, 270, 273; double-dayi, 
268,269; ebrium, 269; euula.'II8, 269,274; fiacheri. 274; geminatum, 269, 
272, 273, 280; hageni, 269, 270, 272; pi8cinarium, 269, 273; poUutum, 
269,272,276: aignatum, 269, 275, 276,277,280: traviatum • ••••• 269, 271 

endophytic oviposition. . . .'. . . . . . 236 
JiJpiaeachna, 302; heros, 24l, 302; multiciflcta • 303 
JiJpicordulia, 310; princeps. . . • • . • • • 310 
epistoma, same a.s cIypeus. 
tp01lina.. • • • • • • . • • • • . • '.. • • • • . • • • • • • . • • • 318, 320 
trrO'llt'U8. ' • • • • • • • 299 
Erythromma, 264; C01Iditum • • • • . • • • • • • • • ' • . • • • • •• 265 
eurinus • • . • • • • • • • . . . • • • • • • • • • • • • • • • • .. 256 
exilis. • • • • • • . . • • . • • • • • .'. . . . • • • • • • • • • • 284, 293 
exophytic oviposition . • • • • • . • . • • . . . • • . . . . . • •• 236 
exsulana • • • • • • • • • • • • • • • • • • • • • • • • • • • • 269, 274 
external genital orgll.ns, see accessory genital organs. 
external hamular branch, pI. VII, figs. 18, 19, 20 and 21. 
externU8 • • • • • • • • • • • • • • • • • .. • .. . . .•. 288,289 
txusta ••••••••••••••••• • . . . • • • • • . . 327, 331 
exuvia .•...•... . . • • . • • • . • • . .. 235 
eye, pI. IV, figs. 3, 4 a.nd 5. 

faaciata • • • • • • 320 
femur, pI. IV, fig. 2. 
filosa • • • • • . • 313 
first lateral suture, pl. IV, fig. 6. 
(i3cheri. • • • • • • • • . • • • 274 
jla'/Je8cem .••••••••••••••••• ' •••••••••• 237,315 

~~. -
f01lti um •••••.• .•••••••••••••••••.••• 263 
forcipata. . • . • • .. ••••..••.••••.•.••••.• 207 
f(Yf'cipalm. . . • • • • • • • • 258, 259 
fraternua. • • • • • • • • • • • . • • . • • • • • • • • • • • • 288, 28\), 290 
free, without cross veins. 
frigida • • • .'. • • • • • • • • • • • • • • • • • • • • • • • • •• 320 
frons, pI. IV, figs. 3 and 5. 
frontal vesicle, same as vertex. 
fumipennia. • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 262 
furcifer • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 292 
furcUlata. ,.,.......................... 241, 302 

http:orgll.ns
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geminatum •••••••••••••••• 
gena, pl. IV, figs. 3 and 4. 
genital lobe, pl. VII, figs. 18, 19, 20 and 21. 
genital valve, pl. IV, fig. 7 
geographical range. 
geological range . 

Page. 
• 269, 272, 273, 280 

236 
237 
237 

georgina • • • • • • 307 
glacialis • • • • • • 3!0 
Gomphaeschna, 301 ; antilope, 302; furcillata • • . • • • • . • • • • • • 241, 302 
Gomphime . • . . . . . • . . • . • . . . . . . . . . . . . . . . . 248 
Gomphus, 283; abbreviatus, 294; amnicola, 294; brevis, 294; crassus, 288, 290; 

descriptus, 293 ; dilatatus, 286 ; exilis, 284, 293 ; extemus, 28S, 289 ; 
fluvialis, 294; fratemus, 288, 289, 290; furcifer, 292; graslinellus, 290 ; 
lividus, 292; minutus, 292; nolatus, 294, 295; pallidus, 291; pilipes, 291 ; 
plagiatus, 294, 295; quad•icolor, 288; segregans, 296; sordidus, 292,293; 
spicatus, 292, 307; spiniceps, 284, 295; umbratus, 292; vastus, 287, 288; 
ventricosus, 287 ; villosipes 291 

graslinellus. • • • • • • • • • . • • • • • . • • . • • . • . • 290 

hageni • • • • • • • • • . • • . • . • • • • • • • • • • • • • • 269, 270, 272 
Hagenius, 282 ; brevistylus • • . • • . • . . . . • . • • . • • • • • • • 282 
hamata. . • • • • • . • • • • • • • • . . • ••••••••••.• 257, 258 
hamule, pl. VII, figs. 18, 19, 20 and 21. 
hastatum • • • . • • • • • . • • • • • . • • • • • • . . . . . • • 280 
head, pl. IV, figs. 1, 3, 4 and 5. 
heros • . • . . • • • • . . • • • • . • . . . • • • • • • • • • • • • 241, 302 
Hetaerina, 253; americana, 240, 253, 254, 255; ba.~alis, 254; scelerata, 255; 

tricolor • . • • . • • • • . • • • • • . • • • • • • • • . . • . . 255 
humeral suture, pl. IV, fig. 6. 
hymenaea • • • • • • • • • • • • • • • • • • • • • • 315 

illinoiensis • 
imago .•. 
ineesta • .• 
inequalis • • 
intacta • •• 
internal hamular branch, pl. VII, figs. 18, 19, 20 and 21. 
internal triangle, pis. II and III. 
irene • • . • • . • • . . • . •••.• 

• 241, 297, 307, 308, 309 
235 
330 
260 
321 

265 
Ischnura, 277; kellicotti, 277, 279; verticalis . 236, 240, 267, 277, 278, 279 

janata. 
junius. 

kellicotti • • • 

labium, pl. IV, fig. 4. 

301 
. 235, 240, 305' 306 

• ••.••••...••..•••••.•.• 277, 279 

labrum, pl. IV, figs. 3, 4 and 5. 
lacerata • . • • • • . • • • • . . • • • . • • • • • • • • . • • • • . 315, 316 
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larva, see nymph •. • • • • • ::l1J4 
lateral suture, pl. IV, fig. 6. 
lateralis. • • • • • • • • • 311 
leg, pL IV, fig!. 1 and 2. 
LelJteIJ, 	255; cfm9ll1ier, 256; d~unctU8, 258, 259; eurinus, 256; forcipata, 257 ; 

f(ffcipatus, 258, 259; hamata, 257, 258; inequali8, 260; rectangularis, 259 ; 
uncatus, 257; unguiculatus, 257; vigila'J; • • • . . • • • . • • 209, 260, 326 

LeuC(ffhinia, 320; frigida, 320 j glacialis, 320; intacta, 321; proxima. • • •• 320 
Libellula, 327 j auripennis, 235, 329; basalis, 329; cganea, 330; depla'll(ua, 331 ; 

e'J;Usta, 327, 331; incesta,330; lydia, 330; luctu08a, 329 j pulchella, 236, 
237, 240, 332, 33S; quadrimaculata, 241! 331; quadrupta, 330; semifasciata, 
332; vibram • 330 

Libell ulidre • 248 
Libellulinre • 249 
liberQ. • • • 314 
life history • 234 
linearis ., • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 313, 314 
limdus. • • • 292 
localities.. • 243 
lfmgipennis • • 326 
If.mgipes. • • 306 
lower sector of the triangle, pIs. I, II and III. 
luctuo811 • • • • • • . • • • • • • • • • • • 329 
lydia (Libellula) • • • • • • • • • • • • • • • 330 
lydia (Ptathemis) • • • • • • • • • • • • • • • • • • • • • • • • 235, 244, 333 

Maeromia, 307; annutata, 309; g_gina, 307; illinoiensis, 241,297,307,308, 
309; pacifica, 309; taeniolata • • • • • 397, 308, 309 

macutata. • • • . • • • .'. • • • • • • • . • • • • • • 241,251, 252, 253, 265 
mandible, pI. IV, figs. 3 and 4. 
maxilla, pl. IV, fig. 4. 
median sector, pIe. I, II and III. 
median space, pIs. II a.nd IlL 
median vein, pIe. I, II a.nd IlL 
membramde, pI. IV, fig. 1. 
mesepimeron, pl. IV, fig. 6. 
mesepisternum, pl. IV, fig. 6. 
mesinfraepisternum, pI. IV, fig. 6. 
Mesothemia. 325 j 8W!.plicicollis. . • . . • • • • . • . • • • • • 235, 236, 325 
mesothorax, pI. IV, fig. 6. 
meta.sternum, pl. IV, fig. 6. 
metathorax, pl. IV, fig. 6. 
metepimeron, pl. IV, fig. 6. 
metepisternum, pI. IV, fig. 6. 
metinfraepisternum, pI. IV, fig. 6. 
mid·dorsal carina, pl. IV, fig. 6. 
minusoo.lum ... 325 
minu/us •• 292 
muUiei'llcta • 303 
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Page. 
NcmfWthemiB, 327; bella. • ' • . • • • • . • • • • • • • • • • • • •• 3117 
nasus, same as postclypeus. 
Nehalmnia, 265; irene, 265; posita • • • • • • • . • • • • • • .'. 236, 240, 266 
Neurooord'Ulia, 312; ob80leta • • • • . • . • . • • • • . • • .312 
nodal sector, pIs. I, II and III. 
nodus, pIs. I, II and III. 
MtatWl. • • • • • • • • • • . • • • • • • • • • • . • . . • • • • • 294, 295 
nymph, pI. IV, :6.gs. 9 and 10 • . . . • • • . . . . . . . . . . 234 

obliqUWl • • • • • • • • • • • • • • • . . • • • . • • • • • • . 235, 299, 300 
ob8CUrua • 283 
obsoleta • • • . . • • 312 
obtrmum. • • . • • • 323 
occiput, pI. IV, :6.g. 3. 
ocellus, pI. IV, :6.g. 8. 
Odonata, 233; cl8.llllification of. 234 
Dnusta. • • • • • . • .". • • 316 
OphiogomphWl, 298; rupinsulensis . 298 
oviposition 236 
ovipositor. . • . • . . • . 236 

Pa.ehydiplax, 326; WngipenMII 326 
pacijioo • • • • • • • • • • 309 
pallidus. • • • • • • • • . 291 
Fhmaia, 314; jla'l!e8Cim8, 237, 315; hymenaoo . 315 
Peri/bemis, 317; domitia, 235,317; I_a. • 317 
pilipu. • • • • • • • • • • • . . • • . • 291 
piseinarium. • • • • • • • . . • . • . . • . • • • . • • • . • • • • 269, 278 
piagiatWl. • • • • • • • . • • . • • . • . • • • • • • • • • • • • . 294, 295 
Piathemis, 333; lydia, 235, 244, 333; trimae'Ulata. • • • • • . . . . . .. 333 
pollu/um • • • • • • • • • • • • . 269, 272, 276 
posita . • • • • . • • • • • . . • • • • • • . . . • • • • • • . 236, 240, 266 
postclypeus, pI. IV. figs. 3 and 4. 
postcosta, pis. I, II and III. 
postcubital, pIs. I, II and III. 
poettriangu lar cells, pIs. II and III. 

preserving and collecting. . . . • 239 

princeps. • • • • • • • • • • • • 310 

principal sector, pIs. I, II and III. 

Progomphus, 283; obscurua. 283 

pronotum, pl. IV. fig. 6. 

propleuron, pi. IV, fig. 6. 

prothorax, pI. IV, fig. 6. 

proxima • •••.•••• 320 

proinose ..•..........•.••. 285 

pterostigma, pIs. I, II and III, and fig. 8, pl. IV 233 

p'Ulchella • • 236,237,240,332,333 

putrida ••••.•••••••••••..• • • • . 261, 262, 263, 264 
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Page. 
quadricolor. • • • • 288 
qua.driguttata.. • • • 300 
quadrilateral, pI. I. 
quadrimaeulata • • • • • • • • • • • • • • • • • • • • • • • • • • . 241, S"31 
qua.drupla • • • • • • • • . • • • • • • • • • • • • • • • • • • • •• 330 

rear of head, pl. IV, fig. 4. 

rectangularis. • • • • • • 259 

rhinarium, same as anteclypeu8. 

rubicundulum. . . . . . . . • . 235, 236, 322, 323 


. • . •• 298 

Baueium. • • • • • • • • • 267 
sceleral4. • • • • • . . • • 255 
second lateral suture, pI. IV, fig. 6. 
sectors of the arculus, pIs. II and III. 
sedula ..•••••••• '. • . • • • . • • .". • • • . • • • • • 262, 263 
segrega'IUI • • • • •• ••••••••••••••••••••••• 296 
semiaquea. • • • • • • • • • • • • • • • • • • . • • • • • . • • • .310, 811 
aemicinetum . • • . 324 
semifasciata • • • • • . • • • 332 
sex, dietinguiPhing. . . . • • 24lJ 
short sector, pIs. I. II and III. 
signatum . • • . . . • • • • • 269, 275, 276, 277, 280 
simplicicollia . • • • . • . . . . • . • . • • • • • • • • • • • • 235, 236, 825 
SomatocnWra, 812; filosa, 313 j libera, 314; linearia, 313, 814; tenebro8a. • 312.314 
80rdidus • • 292, 293 
8picatus • • 292, 307 
spinicepil • • 284, 295 
spinigera • . a11 
spi'llOSU8 • • 296 
spoliatus . • 297 
subcosts, pIs. I, II and III. 
submedian vein, pIs. I, II and III. 
8ubnodal sector, pIs. I, II and III. 
supplementary sector, pI. Ill. 
supratriangular space, pIa. II and III. 
Bympetrum, 321 j albifrons. 323; a8similatum, 322; corruptum, 321, 324; 

minuscuium, 325 j obtrusum, 328 j rubicundulum, 235, 236. 822, 323 j 
8emici'llctum, 324 j vici'llum . • . • • • • • . • • . • • • • • 321, 323, 324 

Tacnopf,ffI'!lx, 281; tnoreyi .• 
I4eniolata • ••••••• 
tarsal claws, pl. IV. fig. 2
tarsus, pI. IV, fig. 2. 
tenebro3a ••••••••• • • • • • • • 1112. 314 
tenera • 317 
t~llerl\l • . • • • • • • • • • • • • • • • • • • • . • . • • • . • . • 236 
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Page. 
Tetragoneuria, 310; cyno8ura, 310, 311; lateralis, 311 i 3emiaquea, 310, 311 i 

apinigera • • • • • • • • • • • • • • • • • • • • • • • • • •• 311 
thorax, pI. IV, figs. 1 and 6. 
thQreyi. • • • • • • 241, 281 
tibia, pI. IV, fig. 2. 
tibialis. • . . . . . 262, 263 
Tramea, 315; carolina, 316; lacerata, 315, 316; O1IU8ta •••••••• •• 316 
tran8'llllrsa • • • • • . • • • • • • • • • • • • • • . • • • • • , • •• 307 
tramatum • • . • . . ••• , • • • • • • • • • • • • • • • . • •• 269,271 
triangle, pIs. II and III. 
tricolor • • • • • • • • 255 
trimaculata •. . • • • 333 
trochanter, pI. IV, fig. 2. 
tubercled, eye, pl. IV, 6g. 6. 

ultranodal sector, pI. I. 
umbratm ., 292 
uncatus ••.• , ••• 257 
unguicttlatu8 . • • • • • 267 
upper sector of the triangle, pIe. I, II and III. 

vas-deferens. '. • • • • • . . • . • • . • • • • • • • • • • • • • •• 236 
'Vastus • • • • • • • . . • • • • . • . • • • , • , • , • • • • • • • 287, 288 
1)tlntnc08U8. • • • • • • • , • • , • • • • • • • • • • • • • • • • •• 287 
vertex, pI. IV, figs. 1, 3 and 5. 
vertwali8 (Aeaehna) •• • • • • • • • • • • . • • • • • • . • • • • • 304, 865 
verticaliB (Ischnura) . • • . • • • • • • • • • • . • . 236, 240, 267, 277, 278, 279 
vesicle of the male accessory genital orgo,nll, pI. VII, figs. 18, 19, 20 o,lld 21 • 236 
vesicle, frontal, same as vertex. . 
vibram . . • • • . • • • • • • • . • • • • . • • • • • • • • • . •• 330 
vicinum . . • ••••••••••••••••••••••••• 321,323,324 
vigila:IJ. • • • • • • • • • • • • • • • • • , . • • • • • • • • • 259, 260, 326 
vilioaipes. • • • • • •• 291 
vino8a. • •• ••••••••••.••••••.••••••••• 300 
violacea • •• .;.................... 236, 262, 268, 326 
vulva. . •. •••••••.••• 236 
vulv~lamiDa, pI. VII, figs. 16 and 17 .•••..••••.••••. , 236 

wing, pIs. I, II and III, and figs. 1 and 8, pI. IV. 

writings on dragonflies. • • • • • • • • . • • 238 


Zygoptero, •... 247 
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231, I. 18, for Dean read Deam. 

244, 1. 11 from bottom, for int6MJal betwelm which read interval bettl1U1l, which. 

249, I. 4, for 8Uppleflletllta$9 read suppleflletlltary. 

259, 1. 13, for front wing free read front wings frlllJ. 

253, 1. 2, for 1887 read 1889 j I. 13, for Massachusett read MassachWlett8. 

256,1.20, for (eurinus Gr., read (eurinos Gr., 

257, I. 5, for primrose read pruinosej I. 17, for 27, h. w. read 27; h. w.; 1.1 from bot


tom, for /laymlmts read segments. 
258, I. II, for el al read et al.; 1. 11, for aften read often j 1. 21, for primrose read 

pruinosej I. 2 from bottom, for male read malea. ' 
259, 1.1, for notidblg read noticeably; 1. 10, for VIII read VII j 1. 16, for posterioril, 

, read posteriorly j I. 6 from bottom, for distinguish read distinguishes. 
260, 18. 6 and 26, for primrose read pruinose. 
261,1.1, for agrionines read Agrioni'l/£/l j 1.14 from bottom, for primrose read pruinOUj 

1. 7 from bottom, for llUtures black read sutures, black. 
262, 1. 18, for IWipositing read depositing j 1. 5 from bottom, for sutures blaek read 

lluiurf8, block. 
264, 1. 13 from bottom, for Dean read Deam. 
270,1.14 from bottom, omit, after Illinois and add, after (Adams), next line. 
273, l. 11, for 2,1Itry relld 2, all excepting 1Ieryj 1. 16 from bottom, for Fram read 

Franta. 
274,1.17, for ab01I6 Me read above on Me; 1. 19, add, after 9; line 21>, add, after 10. 
276, 1. 21 from bottom, for 86 read 86. 
278, 1. 2, omit 7; 1. 11 from bottom, for 1Iertel read 1!eriex. 

280, 1. S, for has read ha1le; 1. 14, for makes read marks. 
284,1.2. change. to , after Selys; 1. 16, for or read of; I. 25, omit. after &lg8. 
285, 1. 1, omit • alter &ly8; 1. 8 and 11, for VII read VI; 1. 6 from bottom, for 

meso-thorax read mesoihorax. 
289, 1. 6, add , after May 5. 
292, after 1.17, add G. LIVIDUS &lys, Mon. Gomph., p. 150, 1858 (male only). 
295,1. 12, add • after 89. 
297, between 1. 12 and 1. 13, add Ab. male 45, female 47; h. w. male 36, female 38. 
301, 1. 12, add • after 8yn; 1. 4 from bottom, add • after p. 
302, 1. 6 from bottom, for 185 read 285. 
805, I. 13 from bottom, add . after h. 
308, 1. 5 from bottom, for Osborn read Osburn. 
819, 1. 19, for deep read dark. 
321, 1. 2, for Dip/ex read Diplax j 1. 14 from bottom, for I!gmpiedgo read I!gmpiedzo. 
322, 1. 11, for Bubieundlilum read rubUmndulum'. 
323, 1. 13, for r~",ndula read rubieunlulum. 
325,1. 19 frOID bottom, for becomes read:become. 
32&, 1. 15, add Gr., after diplax. 
329, 1. 7 from bottom, for aurem L, read aur/lUS L., 
330, L 5, for L incesta read L. ineeBta; 1.7 from bottom, add • after 1775. 
333, 1. 7 and 8, enclose puichella is ( ). 

http:274,1.17
http:270,1.14
http:256,1.20
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Page. 
Amnioola cincinnatiensis . 416 
AncuJ()8a C()8tata . 435 

pnerosa •• 436 
trilineata • 436 

Ancylus tardus 413 
Angitrema armigera . 430 

TerrUC()8a 430 
Anodonta dehiscens 533 

edentula • 529 
footiana .• 535 
grandis. 531 
imbecillis . 527 
saJmonia • 534 
subcylindricea . 580 
suborbiculata 532 
wardiana • 528 

Bulinus hypnorum. 410 
Bythinella obtusa • • 414 

Ca.mpeloma decisum . 422 
integrum 425 
ponderoanm • 420 
rufum .• 423 
Bubsolidum 421 

CORBICULIDlE • 437 

Ferussll.cia subcylindrica. • • • • • . • • . . • . • . . • . • . • •• 401 

Goniobasis cubiooideB. 432 
depygis. . . 432 
infantula • • 434 
interlineata • 434 
intersita. . 433 
livescens • • 433 
pulchella . . 434 
semicarinata.. • 485 

GyrauluB de:llectuB . 412 
parvuB • • • • 413 
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~BLICIDlE. • 


HelicodiscUB lii~eatuB. • 

Helisoma bicarinata • 


trivolis. • 

Isthmia milium • 

ovata. 


LmACIDlE. • 


Limax campestris • 

flavu8 •• 


LIMN1EIDlE • • • • 


Lni:NOPHILA • • • 

Lymnophysa caperata 

desidiosa 

humilis • 

palustris 

reflexa • 


Lioplax subcarinata • 

Lithasia obovata • • 

Leucochila armifere. • 


contraota •• 

corticaria. • 

fallax •• '. 


Ma.crocyclis concan•. 
Margaritana complanata • 

confragosa 
deltoidre • 
marginate. 
rugosa .. 
monodonta '
hildrethiane. • 

Menetus excavatus • 
Mesodon albolabris 

clausus. 

elevatus 

exoletus 

mitchellianus 

mutilineatus • 

pennsy lvanicus 

profundus •• 

thyroideus • • 


Mollusca of Indiana • 
catalogue of, illustrated 
economic uses of. • 
enemies of •••• 
fresh water bivalves 
general character of 

Pagll. 
879 
382 
411 
411 

400 
400 

371 
371 
372 
406 
401) 
407 
407 
408 
406 
401 
419 
431 
397 
398 
399 
397 

871 
522 
520 
519 
521 
524 
526 
527 
412 
389 
382 
392 
393 
391 
396 
391 
39& 
394 
337 
337 
354 
848 
342 
338 



INDEX. 1015 

habits of land . 
habits of fresh water univalves 
literature of. , . • • 
nomenclature adopted 

Patula alternata . 
perspecta 
80litaria 
striatella 

PHILOMYCIDJE • 

Physa ancillaria 
gyrina .. 
heterostropha 

Pisidium abditum • 
rotundatum . " 
virgiuianum 

Planorbella campauulata . 

Pleurocera canaliculatum 


elevatum • , 

moniliferum , 

8ubulare , , 

undulatum • 


Pomatiopsis lapidaria 
PULMONATA LIMNOPHILA, 

Pupilla pentodou 

RISSOIDlE. , , 

SELENITIDJE •• 

Somatogyru8 integer , 
isogonus,. , . 

/i!phaerium partumeium 
rhomboideum. , 
solidulum •• 
stamiuium •• 
striatinum .. 
sulcatum . ; 
tranBversum • 

STENOGYRIDJE ••• 

Stenotrema hirsutum , 
monodou . , , 
stenotremum , . 

ST:REPOMATIDJE • , • 

Strobila labyrinthica , 
Suooinea avara', • 

ohliqua. 
ovalis, • 

SUCCINIDJE , 

Page. 
389 
341 
858 
356 

880 
881 
879 
881 
877 
409 
408 
409 
442 
448 
442 
410 
428 
42t" 
428 
429 
427 
416 
405 
896 

• • ~. • s • • • • 414 

871 
415 
415 
440 
440 
489 
440 
489 
488 
441 
401 

" 383 
384 
383 
426 
882 
402 
402 
401 
401 
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Tebennophorus carolinensis. • 
dorsalis •.• 

Tridopsis appressa • 
fallax •• 
intleota. 
obstricta 
palliata. 
tridentata • 

UNIONIDAi: • 

Unio alatuB • 
capax. 
circulus .. .. 
clavus .• 
coccineus • 
cooperianuB . 
cornutus • 
crsssidens . 
cylindric us 
cyphyus •. 
donaciformis 
ebenuB • 
elatus .. 
elegans • 
ellipsis. 
fabalis • 
foliatuB. 
fragosus •• 
gibbosu8 •. 
gla.ns ..• 
gracilis •. 
graniferu8 • 
iris .•.. 
irroratu8 . 
lachrymosu8. • 
loovissimus • 
ligamentinus 
lineolatus • 
luteolus ••• '. 
metanevrus . 
multiradiatus . 
multiplicatuB • 
obliquus .. 
orbiculatull 
parvu8 •• 
perplexu8. 
peraonatus 
phaseolua. 
plicatul! •. 
pressua ' 

Page. 
377 

379 

386 

888 

387 

386 

385 

387 


443 

461 

482 

493 

506 

500 

485 

466 

509 

468 . 

496 

472 

503 

461 

471 

495 

453 

410 

490 

450 

514 

464 

488 

456 

485 

489 

462 

483 

469 

478 

467 

479 

448 

501 

492 

512 

475 

474 

454 

446 

459 
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Page. 
pustulatus •• 486
pustulo8u8 .• 487, 
rectus .• 451 
retu61lB •• 494
rubiginoBus • 505 
BpatulatuB •• 451} 
solidus • 504 
Bubovatu8, 481 
Bubr08tratus , 457 
sulcatus., • 476 
tennui88imu8 463 
teres , 

" 
452 

tetralasmus , 011 
triangularis • 473 
trigon us , •• 504 
tllberculatu8. 465 
IlndlllatuB. 445 
varicosus , 499 
ventric08lls 480 
verrucosu8. 41H 

Vallonia pulchella, 395 
Valvata tricarinata 417 
VALVATID.E, 417 
VIV1PARID.E, .' 417 
Vivipara contectoides 418 

intertexa . 419 
8ubpurpurea. 418 

Z(\nites arboreus • 375 
fllliginosu8 373 
flllvlls 376 
friabilis. 373 
inomatlls. 371> 
intemus. • 377 
intertexus. 374
ligerus .. 374
limatulu8. 376 



INDEX TO FLOWERING PLANTS AND FERNS OF 
INDIANA. 

(Families in capitals; genera and common names in Roman; synonyms in Italics.) 

Abutilon •• 
Acacia, False . • 
Acalypha •••• 
ACANTHACEJE 
Acer ..... 
ACERACEJE. 
Acerates • 
Achillia 
Achroanthes • 
Acknawledgments • • • • •• 
Acnida. 
Acorns • 
Actrea 
Actinomeris 
Acuan •. 
Adam and Eve . • • • • • • 
Adder's-mouth, White 
Adder's-tongue . . . 
Adder's-tongue, Green 
Adder's-tongue, White 
Adder's·tongue, Yellow • • • • . • • .. 
Adelia •.•...•.•••..•••• 
Adiantum ••••••••••••• 
Adicea • • • • • • • • • • 
Adlumia • • • • • • . • 
Adopogon ....••• • • . · · 
JEsculus. • • 
Afzelia .••.•.••••••. · 
Agastache . . • • . . • • ••. 
Agave . . • . . • • . • • • • 
Agrimonia • • • • . • • . • • • • •••• 
Agrimony, Small-flowered . • • • • • • . • • 
Agrimony, Soft ••••..•.•••• 
Agropyron . • •••••••.••• 
Agrostemma • • • • . • • • • •••. 
Agrostis .•••••••••••• 
Ague-weed .•.••.••.••••• 
Ailanthus • • • • • ••••••• 
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Page, 
836 
804 
820 
933 
828 
828 
884 
994 
695 
594 
732 
670 
747 
990 
795 
697 
695 
609 
6Q5 
682 
681 
876 
613 
718 
762 
950 
829 
926 
903 
688 
788 
788 
788 
647 
735 
636 
878 
817 
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AIZOACE£ .....••.... 
Alder, Hoary . . . . . . . . . . . 
Alder, Smooth . . . . . • • • . . . 
Alder, Speckled . . . . . . • • . . . 
Aletris . . . • . . . . · • · · · · · 
Alexanders, Heart-leaved ..... . 
Alfalfa ..••• 

Page. 
734 
708 
708 
708 
683 
862 
800 

Alisma. . . . . . . . 624 
ALISMACE£ . . . . 624 
Alliona . . • . . . . . 733 
Allium. . . . . . . . 679 
Allspice, Wild . . . • . . . • . . . . . . . • 760 
Alnus. . . 708 
Alopecurus . . • . . • • • . . . . . . • . . . 635 
Alsine . . . . . . . . . • . . . . . . . . . . 738 
Alum-root . . • • • . . • . . . . . • . . . . . . . . . . . .... 776, 814 
Amaranth, Prostrate . 732 
Amaranth, Spring . . . 731 
Amaranth, White . . . 732 
AMARANTHACE£. . 731 
Amarant~us . . . . . 731 
AMARYLLIDACE£ 688 
Ambrosia . . . . . 956 
AMBROSIACE£ . 956 
Amelanchier . . . . 791 
Ammannia . . . . • · 847 
Ammannia, Long-leaved 847 
Ammophila. 638 
Alliorpha . 803 
Ampelanus 884 
Ampelopsis 833 
..d.mpelapsis • 8M 
Amphicarprea • 812 
Amsonia . . 880 
AN ACARDIACE£ 824 
Anagalis . . 873 
Anaphalis . . 980 
Andropogon . 625 
Anemone . . 749 
Anemone, Canada 750 
Anemone, Carolina . . 7 49 
Anemone, Long-fruited. 749 
Anemone, Tall. . 750 
Anemone, Wild 750 
.Anemcmel/a • . 751 
Andromeda . . 868 
Angelica . . . 857 
Angelica, Purple·stemmed 857 
Angelica Tree . . . 855 
ANGIOSPERM£ 618 
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Anglepod, Large·leaved 

Anogra •••• 

ANONAC&E. " 

Antennaria . 
 " 
Antennaria ••• 
Anthemis . 
Anthoxanthum 
Antirrhinllm •• 
Anychia .. 
Apliylloo • •• 
Apios •.. , 
Aplectrum. , 
APOCYN ACEA':, . 
Apocynum" . 
Apple of Peru, 
Aquilegia. 
Arabia . , 
ARACEA': 
Aralia .. 
Aralia .. 
ARALIACEA': 
Arbor Vilre . . 
Arctium ... 
Arctostaphylos 
Arethusa . 
Arenaria • ~ 

Armaria • 
Argemone 
AriErema . 
Aristida , 
Aristida, Sea· beach 
Aristolochia. . . . 
AR1STOLOCHIACEA': 
Aronia ..•.•• 
Arrhenatherllm • • • 
Arrow-grass, Marsh . 
Arrow·grass, Seaside. 
Arrowhead, Broad-leaved. 
Arrowhead, GrMs-leaved • 
Arrow-wood. • • • • • • 
Arrow-wood, Downy·leaved • 
Arrow-wood, 80ft· leaved 
Artemisia •• 
Aruncus 
Arundinaria 
Asarum ... 
ASCLEPIADACEA': • 
Asclepias • 
Ascyrum . 
Ash, Blaok 

Page. 

885 

852 

745 

979 

980 

995 

632 

919 

741 

930 

813 

697 

880 

880 

914 

747 

771 

669 

851j 

856 

856 

617 

999 

869 

693 

741 

741 

761 

669 

632 

633 

720 

720 

791 

639 

623 

628 

624 

625 

941 

941 

941 

996 

781 

f49 

720 

881 

881 

837 

876 
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Page. 
Ash, Blue ~ • . . • 876 
Ash, Green . • . . 875 
Ash, Hoop or Black 876 
Ash, Prickly 816 
Ash, Red . . 875 
Ash, Water 876 
Ash, White 875 
A~~a • m 
Asparagus 683 
Aspen, American 701 
Aspen, Great-toothed. 701 
Aspidium . 611 
Asplenium 612 
Asprella. . . \. 649 
Aster. . . 970 
Aster . • • • • • • • • : • • • • • • • • . •• • • • . _ • . _ _ _ 978, 979 
Aster, Amethyst. • . 973 
Aster, Aromatic _ . _ . . 973 
Aster, A.rrow-Ieaved . _ . 972 
Aster, Azure or Sky-blue. 971 
Aster, Bushy •. _ . . 974 
Aster, Calico •. _ . . . 976 
Aliter, Common Blue Wood. 971 
Aster, Crooked-stemmed 973 
Aster, Dense-flowered 976 
Aster, Double-bristled .' 979 
Aster, Drummond's 972 
Aster, Flat-topped. _ 978 
Aster, Frost-weed . . 975 
Aster, Hairy Golden. 963 
Aster, Large-leaved 971 
Aster, Late Purple. . 972 
Aster, Long.leaved _ 974 
Aster, Narrow-leaved White-topped. 970 
Aster, New York . . . 974 
Aster, Panicled White 975 
Aster, Purple-stemmed • • ' 973 
Aster, Rush. _ 974 
Asl;er, Small White 976 
Aster, Smooth. _ 973 
Aster, Starved. . . '. • 976 
Aster, Still-leaved . 979 
Aster, Tall White. 978 
Aster, Upland White. 974 
Aster, Wavy-leaved 972 
Aster, White Heath 975 
Aster, White Wood 970 • 
Aster, Willow _ • • 975 
Astragalus . . . • 805 
Avens, Large-leaved. 787 
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Page. 
A vens, Purple • 786 
A vens, Rough • 787 
Aven8, Spring. 786 
Avens, Water. 786 
A vens, White . 787 
Avens, Yellow. 787 
Azolla 613 
Azo11a, Carolina. • • 613 

Ba.11oon Vine 830 
Balm, Bee. 908 
Balm, Field. 909 
Balm, Garden. 909 
Balsam Apple, Wild. 94~ 
BALSAMACEJE .. 8S1 
Baneberry, Red . 747 
Baneberry, White 747 
Baptisia...• 798 
Barbarea .••• 765 
Barberry, Cammon. 758 
Barley, Meadow. 648 
Barley, Wild . . . 648 
Bartonia .. 879 
Ba.rtonia, Yellow. 879 
Basil-weed.• 91HI 
Basil, Wild. • . 909 
Basswood . . . 834 
Basswood, White 834 
Batrachium .• 756 
Beach Flora. • • 568 
Beaked·rush, White 656 
Bean, Pink Wild. • 814 
Bean, Small Wild • 814 
Bean, Trailing Wild . 814 
Bean Trefoil 880 
Bean Vine ••. 8IS 
Bean, Wild .. 813 
Bearberry, Red 869 
Beard-grass, Broom 625 
Beard·grass, Forked 626 
Bea.rd-tongue, Hairy . 920 
Beard·tongue, Smooth 921 
Bedstraw, Hairy. . 938 
Bedstraw, Ma reh. • 939 
Bedstraw, Northern. 939 
Bedstraw, Shining. . " 940 
Bedstraw, Small . . 939 
Bedstra.w, Sweet-scented. 939 
Beech 708 
~h, Blue. .. .. , 705 
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Beech, Water 
Beech.drops . 
Beeah.drops, False . 
Beech·fem, Broad 
Beech.fern, Long . 
Bee-tree •...•• 
Beggar-ticks, Common 
Bpggar-ticks, Swamp. 
Belamoonda • • 
Bellflower 
Bellflower, Tall • 
Bellflower, Marsh 
Bellfiower, Panicled 
Bellwort, Large-flowered 
Bellwort, Perfoliate 
Bent-graas, Brown • 
Bent-graea, Tall . . 
-Bent-grass, Upland 
Benzoin ...•. 
Berberis " . 
BERBERIDACE~E 

Bergamot, Wild . 

Betula .... 

BETULACE.£ 

Bibliography 

Bicuculla. 

Bidens ... 

Bignonia .. 

BIGNONIACE£ 

Bindweed, Black 

Birch, American White 

Birch, Black . 

Birch, Canoe • 

Birch, Cherry 

Birch, Low . 

Birch, Paper 

Birch, Red . 

Birch, River 

Birch, Sweet 

Bishop's Cap 

Bitter-nut. • 

Bittersweet . 

Bittersweet, Shrubby or Climbing 

Blackberry, High Bush 

Blackberry Lily. 

Blackberry, Low ..•• 

Black.eyed Susan . . . 

Bladder.nut, American. 

Bladderwort,- Flat.leaved . 

Bladderwort, Greater. • • 


, . 


Page. 
705 

931 

868 

611 

611 

834 

992 

991 

689 

946 

947 

947 

947 

679 

678' 
687 

637 

637 

760 

758 

758 

908 

706 

705 

6\!7 
7ii2 
99] 
931 

981 

727 

706 

707 

707 

707 

707 

707 

707 

707 

707 

777 

6tl9 
917 

827 

783 

689 

784 

984 

827 

930 

930 




INDEX. 1025 

Page. 
Bladderwort, Horned. 929 
Bladderwort, Humped 930 
Bladderwort, Purple • '. 930 

. Bladderwort, Reversed 929 
Blazing Star. . • • • • • 677 
Blazing Star, Cylindric. 962 
Blazing Star, Scaly 962 
Blephilia' 908 
Blite, Stra..:vberry 730 
Blitum . . 730 
Blood-leaf •• • 733 
Bloodroot. . • • 761 
BIue bells _ • . . • • • • . . • . • • • • • • • • • • • '. • • • . . 891, 895 
Blueberry, Canada. 870 
Blueberry, Dwarf . • 870 
Blueberry, Low . . . 870 
Blueberry, Mountain 870 
Blueberry, Sugar . • 870 
Blueberry, Tall . . • 869 
Blue Curls ••.••••••••..•.•.••...•••..•. 900,904 
Blue-eyed Grass. . . • 690 
Blue-eyed Grass, Stout. 689 
Blue.eyed Mary. 921 
Blue-hearls . 926 
Bluets . . 936 
Blueweed . • 898 
Boehm,eria 718 
Boltonia 970 
Boltonia, Aster-like 870 
Boneset •.•. 961 
Boneset, Bastard 960 
Boneset, Climbing . 962 
Boneset, False. . 962 
Boneset, Purple 959 
Boneset, Upland. 960 
BORAG£NACElE • 893 
Botr,chinm . 609 
Bouncing Bet 737 
Boundaries . 555 
Bontelona. 640 
Bowmau's Root 781 
Box Elder 829 
Brachychreta 970 
Brachyelytrum 635 
Brake 613 
Brasenia 742 
Brassica 765 
Bra8llica. 765 
Brauneria. 985 
Broad·leaved Water-leaf •• 893 
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Page.
Bromus _....... 647 
Broom-rape. • . • • . • 931 
Broom-rape, One-flowered. . .' • 980 
Brunella. • • _ 904 
Buchnera • • • 926 
Buckeye, Fetid 830 
Buckeye, Ohio. 830 
Buckeye, Sweet 830 
Buckeye, Yellow. 830 
Buckthorn, CaroIinll,. • 831 
Buckthorn, Lance-leaved. 831 
Buckwheat • • • • . . . 722 
Buckwhell,t, Climbing False. 727 
Buckwheat, Hedge. _ • 727 
Buffalo-berry, Canadian 847 
Bugbane, False 753 
Bug·seed • • • • • . 730 
Bugle-weed • • • • • 912 
Bulrush, Dark-green. 654 
Bulrush, Great. • 654 
Bulrush, Leafy . 655 
Bulrush, :Reddish 655 
Bulrush, River 654 
Bunch-berry. . • 863 
Bunch-flower 678 
Bur-cucumber, One-seeded. • 946 
Burdock _ . _ 99S 
Bur-head, Upright. • 624 
Bur-grass. . • . . . 631 
Bur-Marigold, Larger 991 
Bur.Marigold, SmaUe~ • 991 
Burnet, Great. . . • • 1 788 
Burning Bush • . • • _ • • . • • • • . • • • • • • • • • • . . • • 826, 827 
Bur.reed, Branciliing • 619 
Bur·reed, Small 619 
BU1'l!a. • • 770 
Burseed. • 894 
Bur-thistle 957 
Burweed • M7 
Burweed, Hedgehog 958 
Bush·clover • 810 
Bush-clover, Creepin, 809 
Bush·clover, Hairy. • 810 
Bush-clover, Narrow-leaved. 811 
Bush-clover, Round-headed. 810 
Buah·clover, Slender. • 810 
Bush·clover, Trailing . '. ' 809 
Bush.clover, Wand-like • • 810 
Bush· cranberry, High 941 
Bush Honeysllckle _ . , 944 
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Page. 
Butter and Eggs. • • . . • • . . . . • • . . • . • • • • • • • . . . 919 
Butter Print. . . . • . • • . . . . . . • • . . . • • . . . . . . . . 836 
Butter Weed . • . • . • • • • . • • . . • . . • • • • • • . . . .. 975, 999 
Buttercup, Bristly ..•.. , . . • . . • • • . • . . • . . 755 
Buttercup, Bulbous • . . • . . . . . • • . . . • • 755 
Buttercup, Creeping , • • • . . • • • . • . . • • . • • • • . 756 

' Buttercup, Early . • • • • • • • . . • • • • • . 756 
Buttercup, Macoun's . . . • . . • • . • . . • . • • • . . . 755 
Buttercup, Marsh . • . . . . • . . • • • • • • • . • . . 756 
Buttercup, Meadow . . . . . • . • . • . • • • . • • . . . . • . 755 
Buttercup, Pursh's ..••.••. : • • • • • • . • • . 753 
Buttercup, Swamp. . . . • • • • , • • • . . • . . • . • • . • 756 
Buttercup, Tall . • • . . . • . . • . . • • . • . 755 
Butterfly-weed • • . • • • • . . • . . • • • • • . • . . . . • 881 
Butternut. • • • . • • • . . . • • • • •. • • . . • • • . . • . . 698 
Butterweed • . • • • • . • • • • • • • • • • • • • • • . . • • • 999 
Button-bush. • • . • • . • . • • • • • • • • • • • . • • . . 937 
Button-weed, Rough . . • . • • • • • • • • • . • • • • • • . . . 937 
Button-wood, Smooth • • • • . • • • • • • • • • • . • • • • . 937 

Cabomba • • • • • • . • • • • • • . • • . • • • • • . • • . . . . . 742 
Cacalia . • • • • • • • • • • • • • • • • • • • • • • • • • • • • . 997, 998 
CACTACE.£ • • • • • • • • • • • • . . • • • • • • • • • • . . . • 846 
C.£SALPINACE.£ . • • • • • • • • • • • • . . . • • • . . • • . . 796 
Cakile . . . • • • • • • • . • • • . . . . . • • • • • • . 764 
Cala~agrostis . • • . • • • . • . . . . . • • • • . • • • . 637 
Oalamagrostis • • • • • • • • • • • • • • • • • • • • • • 638 
Calamintha . • . . . • . • • • • • • • • . • • . • 909 
Calamovilfa. . • • . . • • . . • . . . . . • • • • • 638 
Calamus-root . . . : . • • . . . • • . 670 
Calla. . . . • . • . • . . • . . . • . . . . . . . • • . 670 
CALLITRICHACE.£ . • . • • • . • . . • • • • • • . • • • • . . 823 
Callitriche • • • . . . . . • . • • • • • • • • • 823 
Calopogon • • • • • • • • • • • • • • • • • • • • • • • • • 696 
Caltha . . . • • • . . . . . • . • • . . • . . • • • . . • • 746 
Oamassia • • • • • • • • • • • • • • • • • • • • • 682 
Camelina . . . . • . . • . . . • • • • • . • . 770 
Campanula • • . • • . • • . . . . . • • • . • • • . • • 946 
CAMP ANULACE.£. . . • . . . . . . . . • . 946 
Campion, Corn • . • . • • • . . • . . . . • . . • • • • • • . • • . 735 
Campion, Starry. . . • • • • • . • . . . • • • • • . • . 735 

ampion, White . . • •. • • • • • . • • . • • . • • • . . . • . . • 736, 737 
eamptosorus . . . . . • • • . . • . • • . . . . . . . . . . . . . . 612 
Canary-grass . . . . . • • . . . • • • • • • • • . • • • • • • . • • 632, 763 
Canary-grass, Reed . . • • • • . . . • . . . . • • • • . • • • • 632 
Cancer-root, Yellow . . . • . . . • • . • . . • . • • • . • • . 930 
Cannabis . . . . . . • • • •• • • • • . • • • • • . . . 717 
Capnoides ·. . • • . . • • . • • • . . • • . • • • • • • . • • • . 763 
CAPPARIDACE.£ . . . . • • • . . . • • • . • • . • • • • 773 
CAPRIFOLIACE.£ . . • • . . . . • . . • • . • • • • . • . • . 940 
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Caprio! a 
Oapsella. 
Caraway 
Cardamine 

639 
770 
862 
768 

Cardinal Flower . : 948 

Cardiospermum 
Carduus. 

830 
1000 

Carex .. 657 

Carpet weed 
Carpinus 
Carrion-flower . 

734 
705 
686 

Carrot, Wild. 
Carum 

856 
862 

Carvies . 862 

Oarya. 
CARYOPHYLLACEJE 

698 
735 

Cassandra • 868 

Cassia. 796 

Castalia. 743 

Catalpa. 
Castanea 

932 
708 

Castilleja . 
Catbriar. 

928 
687 

Catchfly, Night-flowering. 
Catchfly, Royal 
Catchfly, Sleepy . 
Catch-weed 
Cat-gut. 
Catmint. 
Catnip 

~ . ' 
Catnip, Giant 
Cat-tail, Broad-leaved 
Cat-tail, Narrow-leaved. 
Caulophyllum. 
Ceanothus. 

737 
736 
737 
938 :1 

804 

J 903 
903 
903 
618 
619 
758 
832 

Cebatha. 759 

Cedar, Red 
Cedar, White 
Celandine. 

618 
617 
762 

CELASTRACE.lE . 826 

Celastrus . 827 

Celtis. 715 

Cenchrus . 631 

Centaurea. 1002 ,, 

Centunculus . 874 

Cephalanthus 
Cerastium. 

937 
739 

CERATOPHYLLACE.lE. 743 

Ceratophy 11 um. 
Cercis. 

743 
796 
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Chrerophyllum. • • . • 860 

Chain-fern, Virginia. . 612 
Chair-maker's Rush 654 
Chamrecyparis . 617 
Chamredaphne • 86S 
Chamrelirium . 677 
Chamrenerion • 850 
Charlock 765 
Cheat. .. . 647 
Cheeses' .. . 835 
Cheilanthes . 613 
Chelidonium 762 
Chelone .. " 920 
CHENOPODIACEA:.. 728 
Chenopodium . 728 

" Cherry, Choke. 795 
Cherry, Dwarf. 794 
Cherry, Rum . 795 
Cherry, Sand . 794 
Cherl'J. Wild Black 795 
Cherry, Wild Red • 794 
Chervil, Spreading. 860 
Chess .• 647 
Chess, Upright. 647 
Chess, Wild . 647 
Chess, Wood .. 647 
Chestnut .•. 708 
Ohestnut, Horse . 829 
Chickweed, Common . 738 
Chickweed, Field. • 740 
Chickweed, Forked. . 741 
Chickweed, Great . . 738 
Chickweed, Larger Mouse-ear. 739 
Chickweed, Long.leaved • 739 
Chickweed, Long·stalked • 739 
Chickweed, Mouse·ear • . 739 
Chickweed, Nodding. . • 740 
Chickweed, Slender Forked . 742 
Chicory .•• 949 
Chimaphila. • • • 867 
Chinquapin. , . . 709 

• Chinquapin, Water. 	 743 
Choke.berry, Black. 791 
Choke· berry, Red • 791 
CHORIPETAL.iE , 697 
Christmas-green, Trailing. 615 
Chrysanthemum. 995 
Chrysopogon. . • 626 
Cbrysopsis•••• 963 
CICHORIACELE 949 

http:CHORIPETAL.iE
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Cichorium. 949 
Cicuta .. .' . 862 
Cimcifuga. 747 
Cinna. ' 63S.. 
Cinquefoil, Hoary. 785 
Cinquefoil, Rough. 786 
Cinquefoil, Shrubby. 780 
Cinquefoil, Tall . 784 
Circres 853 
GiBBUS. • • • 833 
CISTACE-,E. 841 
Cladium •• 657 
Clammy-weed. 773 
Claytonia .. 734 
Clear Weed .. 718 
Cleavers .•• 938 
Cleavers, Small 939 
GMt Phlox. . 891 
Clematis • • • 751 
Clematis, Sim's 752: 
Clematis, Wild 751 
Cleome. • • • 773 
Clift·brake, Purple-atemmed 613 
Climate. • • . 558 
Clinopodium. • . . 909 
Clover, Alsike . 802 
Clover, Buffalo 801 
Clover, Hop. • 801 
Clover, Low Hop 801 
Clover, Rabbit-foot 801 
Clover, Running Buffalo. 801 
Clover. Stone _ . . . 801 
Clover, Sweet . . • . 800 
Clover, Violet Prairie 804 
Clover, White. . • • 802 
Clover, Wild Prairie. 803 
Clover, Yellow . . 801 
Club·moss, Bog . • 614 
Club·mosB, Shining 614 
Club-rush, Water • 653 
Club·rush, Weak· stemmed 653
Cnieus • . 1000 
OQCC'ltlm. • • • • 759 
Cocklebur. 957 
Cocklebur, Spiny 957 
Coffee·nut. . . . 798 
Coffee Tree, Kentucky • • 798 
Cohosh, Black ..••. 747 
Cohosh, Blue . • • • . • 758 
Colic-root • • . . • • • . • • • • • • • • . • • •• • • • • : . • • 688, 962 
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ColJinsia .•• 
Collinsonia . . 

Colt's Foot. . '. 

Columbine, European 

Columbine, Wild, . • 

Columbo, American 

Comandra 

Comarum •.• 


. Comfrey ..•• 
Comfrey, Wild 
Commelina .. 
COMMELINACE..E • 
Compass-plant. 
COMPOSIT..E ..•. 
Comptonia•••••. 
Cone-ilower, Gray-headed • 
Cone· flower, Meadow ..•• 
Cone· flower, Orange ..• 
Cone-flower, Pale Purple. 
Cone· flower, Purple • • , 
Cone·flower, Show 
Cone flower, Small· flowered • 
Cone· flower, Sweet. 
Cone.flower, Tall. 
Conioselinum 
Conium .. 
Conobea... 
Conopholis , 
Contact Poisons 
Convallaria 
CONY ALLARIACE..E. 
CONVOLVULACE~E 

Convolvulus. 
Ooptie . , • 
Coral-berry 
Corallorhiza . 
Coral·root, Crested. 
Coral.root, Early. • 
Coral-root, Large 
Coral,root, Small-flowered 
Cord·grass, Fresh·water • 
Coreopsis • • . . . • • • 
Oureopsia. • . , • • • • • • • • • • • • • • • • • • • • • • 
~~~. 
CORNACE..E. . • • 

Corn Cockle. . . . . 

Cornel, Low or Dwarf. 

Cornel, Panicled • 

Cornel, Silky 

Cornflower.. • . 
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921 

913 

720 

748 

747 

879 

719 

786 

898 

894 

672 

672 

982 

968 

700 

985 

984 

984 

985· 

985 

984 

983 

984 

985 

867 

861 

922 

981 

579 

684 

688 

885 

886 

746 

943 

695 

696 

695 

696 

696 

639 

990 


• • 991, 992, 998 

~ 
863 

.731ii 

863 

865 

864 . 


1002 
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Corn Salad . • • • • 

Corn Salad, Gbosefoot 

Cornua. • • • . 

GIYT'!/dalis. • . " 
Corydalis, Golden 
Corydalis, Pale. . 
Corydalis, Pink • 
Corylus. • . . . 
Cotton-grall8, Sheathed • 
Cotton-grall8, Slender. 
Cotton-gralll!, Tall 
Cottonwood . 
Couch-grus • • . 
Cowbane • • • • 
Cowbane, Spotted. . 
Cow Parsnip. . 
Cowslip, Marsh. . 
Cow-weed. • . . . 
Cow-Wheat, Narrow-leaved. 
Crab Apple, 'Amerjcan or Wild 
Crab Apple, Narrow-leaved. • 
Crab Apple, Southern.. • • . 
Crab-grass . • • • . • • • • • • • • • • • • • • • • • • • • . 
Crab-grass, Small 
Cracca.. . • • • • 
Cranberry, Large . 
Cranberry, Small. . 
Cranberry. tree . . • 
Crane's Bill, Carolina. . . • 
Crane's Bill. • . . 
CRASSULACE...E . • . 
Crataegus. • . • • • • 
Cress, Blunt-leaved Yellow. 
Cress, Bulbous. . .'. 
Cres~, Hairy Bitter. • 
Cresp, Hispid Yellow. 
Cress, Lake .. " .. . .. '. 
Cress, Marsh. • • . • 
Cress, Meadow Bitter. 
Cress, Mouse·ear. . • 
Cress, Purple.. . . • 
Cress, Spreading Yellow 
Cress, Spring. . 
Cress, Wall _ 
Cress, Water. . 
Cress, Yellow . 
Cress, Yellow Water. 
Crotalaria. . . . 
Croton.. . . . . 
Crowfoot, Cursed 
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945 

945 

863 

763 

768 

763 

768 

706 

655· 

655 

655 

702 

647 

857 

862 

857 

746 

738 

929 

791 

790 

790 


• • • 627, 640 

627 

804 

871 

870 

941 

815 

814 

774 

792 

766 

768 

768 

767 

767 

766 

768 

771 

768 

766 

768 

771 

767 

765 

766 

799 

'819 

754 
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Crowfoot, Ditch • . . . 754 
Crowfoot, Hooked • • • 755 
Crowfoot, Kidney leaved . 754 
Crowfoot, Rock ... 754 
Crowfoot, Still' White Water 756 
Crowfoot, Yel10w Water 753 
CRUCIFERJE 763 
Oryptotrenia _ 862 
Cubelium 845 
Cuckoo-flower . 768 
Cucumber-root, Indian. 685 
Cucumber Tree 744 
CUCURBITACE1E 946 
Cod-weed, Low - . 980 
Cod-weed, Purpliah 980 
CuI ver's-root 925 
Conila • · . · 911. 
Owpllea • 848· . 
Cophea, Clammy 848 
Cop·plant 981 
Corrant, Indian . 943 
Currant, Red 779 
Corranl, Wild Black. 778 
Coseuta .• · . 887 
CUSCUTACE1E . 887 
Custard Apple 745 
Cot-grase, Rice 631 
Oynodon •• 639 
Cynoglossum 894 
CYPERACEJE 649 
Cyperos. - . 649 
Cyperus, Awned . 650 
Cyperu8, Globose 651 
CyperoB, Low • • 649 
Cyperue, Red-rooted 650 
Cyperue, !Illender . 651 
Cyperus, Straw-colored. 650 
CyperoB, Yellow _ 649 
Cypress. · .. 617 
Cypress, Bald. 617 
Cypress Vine 885 
Cypripedium 690· . 
Cyslopteris .. 610 
Cystopteris, Bulblet 610 
Dactylis · . - . . 643 
Dactyloctenium . ' .. 640 
Daisy, Micbaelmas. 975 
Daisy, Ox-eyed 995 
Daisy, White. 995 
Dandelion 950 
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Dandelion, Dwarf • . 900 
Danthonia 639 
Dasystoma 926 
Datura. 917 
Daucue. 856 
Dayfiower, Creeping 672 
Dayfiower, Slender. 673 
DayHower, Virginia 673 
Day Lily. . 679· Day Lily, Yellow 679 
Deer-grass 848 
Decodon 847 
Delphinium. 748 
Dentaria . 769 
Deringia • 862 
Deschampsia 638 
Desmanlliu.s 795 
Desmodium 866 
Dewberry . 784 
Dianthera. 933 
Diarrhena. 643 
Dicentra 762 
Dicksonia 61& 
DICOTYLEDONES • 697 
Diervilla • 944 
Diodia . 937 
Dioscorea. 688· -
DIOSCOREACE.tE 688 
Diospyros . 874 
DIPSACACE}E 945 
Dipsaeus . 945 
Direa. 846 
Ditch-moss . 625 
Dock, Bitter 722 
Dock, Bloody or Red-veined. 722 
Dock, Clustered or Smaller Green. 722 
Dock, Curled ... 721 
Dock, Golden. . 722 
Dock, Great Water 721 
Dock, Prairie . · . 982 
Dock, Swamp. 721· 
Dock, Tall or Peach-leaved. 721 
Dodder, Button-bush. . 888 
Dodder, Common • . . . 888 
Dodder, Compaet 888 
Dodder, Field - . . .. 887 
Dodder, Glomerate. . . . . . . . 889 
Dodder, Smart-weed • . . . . - 887 
Dodeeatheon .. . . . 874 

0'111Deellinlleria • . ... . . . . .. 

http:DIOSCOREACE.tE


INDEX. 

Dogbane, Spreading • • • • • . . '. • • • • • • • • • • . • 
Dogberry. • . • • • • • • • • • • • . • • • • • • • • . . 
Dog-fennel, Common • . . •• ••• • • • • • • • • • • . 
Dog-fennel, Yellow • 
Dogwood ..••• _ 
Dogwood, Flowering. 
Dogwood, Red-osier • 
Dogwood, Round.leaved 
Doorweed .•..••• 
Draba • • • • . . ••• _ •• 
Dragonhead, False • . • • • • • _ . • . . . 
Dragon·root _ • • . . • . • • • • • • . • 
Drainage ...• _ 
Dropseed, Northern • • • • • • • 
Dropseed, Sand . . , . . • . . . 
Drosera ..•••..•• 
DROSERACE..E . • • • • • • 
DRUPACE£ .•...•••• 
Dryopteris . . • • • • • . • • 
Duck·weed, Greater . • 
Duck·weed, Ivy-leaved. • . . 
Duck-weed, Lesser, • • • _ . 
Duck-weed, Star . • • • • . 
Dulichium .•.•••••• 
Dune flora •. 
Dntchman's Breeches . . • . . 
Dysodia .• 

Earth Apple 
Eatonia 
EBENACEE _ 
Echi'TlaCea • • • 
EchinQC1/stis • . 
Echinodorus • • • • 
Echinosperm-um •• . 
Echium .•...••• 
Eclipta •.•••. 
EeI-gras8 • • • • . . , • 
EL..EAGNACE..E •••• 
ELATINACE£ .•.•...••.••• 
Elatine, ... 
Elder, Common . . 
Elder, Poison •.• 
Elder, Red-berried. 
Elecampane. • 
Eleocharis. . . 
.l£lephantopu8 • 
Elephant'a.foot 
Elephant's Trunk 
Eleusine •••• 
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880 

791 

995 

994 

863 

864 

865 

864 

726 

770 

904 

669 

556 

636 

636 

774 

774 

794 

611 

671 

671 

671 

671 

651 

569 

762 

994 


989 

642 

874 

985' 

946 

624 

894 

898 

983 

625 

847 

840 

840 

940 

825 

940 

981 

651 

959 

959 

933 

640 
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Ele~ •• 
Elevation. 
EUiBia •• 
Elm, American or White • 

Elm. Cork or Rock. • 

Elm, Hickory. • . • 

Elm, Slippery or Red 

Elm, Winged 

Elodea . 

Elodes •• , 

Elymus, .. 

Enchanter's Nightshade 

Enchanter's Nightshade, Smaller 

Enslmia , 
Epigrea, , 

EpiIobium 

.EpiWbium , 

.EpipheflU8 , 


, 	 EQUISETACEJE 
Equisetum . , 
Equisetum, Variegated . 
Era groatis. • 
Erechtites, . 
ERICACEJE 
Ericaulon, 
Erigenia 
Erigeron . 
Erigeron • 
ERIOCAULACEJE 

Eriophorum , 

ErirYphurum 
Erodium • 
Eryngium. 
Erysimum 
Erythronium 
Eulophul!, . 
Euonymus , 
Eupatorium, 
Euphol"bia , 
Euphorbia, Showy. 
EUPHORBIACEJE , " 

Enthania . , , , 
Evening Primrose, Common 
Evening Primrose, Prairie 
Everlasting, Common .' . . 
Everlastin~, Pearly •. 
Everlasting, Plantain.-leaved 

F.lGACEJE . 

Fagopyrum , 
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640 
556 
898 
714 
714 
714 
715 
715 
625 
840 
648 
853 
858 
884 
868 
850 
850 
981 
614 
614 
614 
641 
997 
868 
672 
863 
977 
97'8 
672 
655 
655 
815 
859 
778 
681 
860 
826 
959 
821 
822 
819 
969 
851 
852 
980 
980 
979 

708 
722 
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Fagus. . . 708 
Falca.ta • • 812 
False Aloe 6SS 
False Foxglove, Downy . . 926 
False Foxglove, Oa.k-Iea.ved • 926 
False Foxglove, Western. 926 
Fa.lse Garlic, Yellow. • 680 
False Mallow, Yellow 836 
False Oat, Marsh •• 688 
Fame-flower • . 784 
Feathl'rfoil • • 871 
Fern, Brittle. • 610 

Fern, Christmas 611 

Fern, Cinnamon • 610 

Fern, Clayton's. . 610 

Fern, Goldie's. 611 

Fern, Hay-scented 610 

Fern, Maiden-hair. 6]3 

Fern, Ne\v York _ 611 

Fern, Ostrich.. . • 610 

Fern, Royal. • • 609 

Fern, SeDllitive . _ 610 

Fern, Sweet . . . 700 

Fescue-gr8l!8, Nodding 646 

Fescue-grass, Sheep's . 646 

Fescue-grass, Slender. .646 

Fescue-grass, Tall 646 

Festuca. • . • . . 646 

Fever-bush . . • • 826 

Feverfew, American 982 

Feverfew, Common. • 995 

Fever-wort . 942 

Fimbristylis. • • • 653 

Fimbrislylis;. • • . 658 

Fimbristylis, Marsh 653 

Finger-grass . 627 

Finger-grass, Slender • 627 

Fire-Pink . . . . • • • • • • . • • • • • • . • • • • . • . . • . . 736, 850 

Fire-weed • . • . . • • . • . • • • • • • • • • . • • • . • . . • • 850,997 

Five-finger . • . • 785 

Five finger, Marsh . 786 

Flag, Larger Blue. 689 

Flax .....• 816 

Flax, False , " • . 770 

Flax, Grooved Yellow 816 

Flax, Ridged Yellow 816 

Flax, Wild Yellow. • 816 

Fleabane, Daisy . • • 977 

Fleabane, Philadelphia 977 

FleabllJle, Slender Daisy 978 
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Fleabane, Spicy • 

Floerkea . 

Fog-fruit , 

Forestieria • 
Forests . 
Forgei-me.not. • 
Forget-me-not, Smaller. 
Foxglove .•.•••• 
Foxglove, Fern-leaved • 
Foxglove, Mullen 
Foxtail, Marsh . 
Foxtail, Meadow 
Foxtail, Yellow • 
Foxtail.grass • • 
Foxtail-grass, Green. • 
Fragaria 
Frasera .. 
Fraxinus . 
Frost-weed 
Fumaria . 
Fumitory, Climbing 
Fumitory, Hedge 

Galactia . 
Galeopsis . 
Galium .• 
GAMOPETALLE 
Garlic, Field • • 
Garlic, Meadow • 

" 
Garlic, Wild 
Gaultheria . • 
Gaura ..•. 
Gaura, Scarlet 
Gay,luS8l1Cia. • 
GemmtDgia •. 
Gentian, Closed 
Gentian, Downy • '. . 
Gentian, Fringed 
Gentian, Smaller Fringed. 
Gentian, Soapwort . 
Gentian, Stilf • . • 
Gentian, Yellowish 
Gentiana ..•.• 
GENTIANACJ:LE . . 
GERANIACE..E .• 
Geranium ...... 
Geranium, Feather. 
Geranium, Wild. 
Gerardia 
Gerardia •••• 

.l:'age. 

979 

823 

899 

876 

672 

896 

896 

920 

926 

926 

636 

636 

630 

630 

630 

784 

879 

875 

841 

763 

762 

763 


813 

905 

938 

866 

680 

680 

680 

869 

852 

852 

869 

689 

878 

878 

877 

878 

878 

878 

879 

877 

877 

814 

814 

729 

814 

927 

926 
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Gerardia, Auricled 928 

Gerardia, Large Purple. 927 

Gerardia, Rough Purple 927 

Gerardia, Slender • • • 927 

Gerardia, Small·Howered • 927 

Geum ..•.•..• 786 

Gillenia • •••••• 781 

GiII.over-the·ground • 904 

Ginger, Wild . 720 

Gillileng •..• 856 

Ginseng, Dwarf 856 

Glecoma .. 904 

Gleditsia •• 797 

Globe-flower '. 937 

Glyuria •• 645 

Gnaphalillm 980 

Goat's-beard. 781 

Goat's·beard, Virginia. 950 

Goat's-ooard, Yellow. • 950 

Goat'a-rue. • • • • • • 804 

Golden Rod, Blue·stemmed . 964 

Golden Rod, Bog. . • • • 965 

Golden Rod, Broad-leaved 964 

Golden Rod, Bushy _ . 969 

Golden Rod, Canada. - . 968 

Golden Rod, Cut-leaved - 967 

Golden Rod, Downy Ragged 964 

Golden Rod, Elm-leaved . 966 

Golden Rod, False. . 970 

Golden Rod, Field. • 968 

Golden Rod, Fragrant 969 

Golden Rod, Late • • 967 

Golden Rod, Ohio. • 969 

Golden Rod, Ragged. 963 

Golden Rod, Rock. 967 

Golden Rod, Rough.leaved • 966 

Golden Rod, Sharp·toothed . 967 

Golden Rod, Showy . • • • 965 

Golden Rod, Slender Showy 965 

Golden Rod, Spreading. . • 966 

Golden Rod, Stiff or Hard-leaved • 9611 

Golden Rod, Swamp. • • • • 966 

Golden Rod, Western Rough .' 968 

Golden Rod, White. • . . . 964 

Golden Rod, Wmow~leaved. 965 

Golden Rod, Wreath. • . - 964 

Golden Rod, Wrinkle-leaved 966 

Gold-thread. 746 

G/)'/l(/loli'U3 " 885 

Goodyera •. 694 
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GOOIIeberry, Millllouri • 
Gooseberry, Northern , . 
Gooeeberry, I'Ipiny . 
Gooseberry, Wild . 
Gooeefoot, City • • 
Goosefoot, Common 
Goosefoot, Maple-leaTed • 
Goosefoot, White. 
Goose-tansy. • 
GRAMINEJE. 
Grape, Chicken 
Grape, FOll:. • 

Grape. Frost. • 
Grape, Hyacinth. 
Grape, Plum •• 
Grape, Riverside. 
Grape, Sand. 
Grape, Small • . 
Grape, Sugar • • 
Grape, Summer • 
Grape, Sweet-scented • 
Grape.fern, Ternate • 
Grape-fern, Virginia. 
Grl\ss, Barnyard . 
Gr&ll8, Bermuda. 
Gr&ll8, Blue·joint. 
Grass, Bog·reed . 
Grass, Cateh.lly . 
Grass, Egyptian . 
Grass, Hungarian 
Grass, Indian . 
Grass, Johnson • 
Grass, Orchard . 
Grasp, Porcupine. 
Grasp, Poverty. . 
Grass, Reed Meadow . 

Grass, Salt·marsh Cockspur • 

Grass, Slender Yellow· eyed .•••••.•..•••..•••..•• 

Grass, White • _ • 

GradS, Witch • . 

Gra~8 of Parnasaua. 

Gra~s-pink _ . • . 

Gratiola . . . . • . . 

GreBi Willow Herb. 

Greek Valerian • _ 

Green Arrow-ar~m. 


Greenbrier . . • • 

Greenbrier, Glaucous-leaved 

Greenbrier, Hiapid. • • • 

Greenbrier, Lance-leaTed •• , 
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Greenbrier, Long-stalked. • 687 
Green Dragon . 669 
Grindelia. • • • • • 963 
Gromwell •..• _ • 896 
Gromwell, American. 896 
Gromwell, Corn . . . 896 
Gromwell, Shaggy False 897 
Gromwell, Soft-hairy False. 3li7 
GROSBULARUOE.£ . . • 778 
Ground Oherry, Out-leaved. 914 
Ground Cherry, Low Hairy. 914 
Ground Oherry, Prairie. • • 916 
Ground Oherry, Tall Hairy. 914 
Ground Ivy. • • • • • . . 904 
Ground-nut .••..••.•..••.•... _ ..•.••• 813,856,863 
Ground Pine 614 
Ground Pink • • • 891 
Ground Vine • • . 943 
Gum, Blaek or Sour 866 
Gum-plant, Broad-leaved. 963 
Gymnocladu8 ... 798 
GYMNOSPERM.£ 615 
Gyr08tachys. 694 

Hahenaria • 6!II 
Hackberry. . 715 
Hackberry, Southern. 716 
Hair-grass. _ . . • . 637 
Hair-grass, Oommon . ~38 

Hair-grass, Long-awned 635 
Hair-grass, Tufted. • • 638 
Haleltia. . • • • • • • 875 
HALORAGIDAOE.£ . 854 
E;AMAMELIDAOE.£ • 779 
Hamamelis. . • • . 779 
Harebell . . . . . . 946 
Harhinger.of-Spring • 863 
Hardhack. • • • • . 781 
Haw, Black • • • • • • • . • . . . • • • • . • . • • • . • • • • . 793, 942 
Haw, Pear • • • . • • . 793 
Haw, Red. . • • • • • • 793 
Haw, Summer or Yellow. 794 
Hawkweed, Canadian • • 953 
Hawkweed, Hairy. • • . 954 
Hawkweed, Long-bearded. 954 
Hawkweed, Panicled. 954 
Hawkweed, Rough. . . . . 954 
Hazel-nut. . . 706 
Heal-all. . . • . • • • . . . . . . • • • • • • • • • . . . : . . . 904, 919 
Healing Herb. . . . • • . • • . . . • . . • . • • . . • . . • - .. 898 
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Hedeoma. . • • • • • • • • • • • • • . • • • • • . • • . • • • •• 909 
Hedge Bindweed. • • . . • . • • • • • • • • • • • . • • • • • • •• 886 
Hedge·hog Grass. • • • • • • • • • • . • . • . . • • • . . . • . . 611, 649 
Hedge Hyssop, Clammy 922: 
Hedge Hyssop, Viscid • 92S 
Hedge NettIe . . . • • 906 
Bedge NettIe, Common. 906 
Hedge NettIe, Hyssop . 90S 
Hedge NettIe, Light-green 907 
Hedge Nettle, Rough. 90S 
Hedge Nettle, Smooth 906 
Helenium. . • 993
Helianthemam. 841 
Helianthu8 . • 986
Heliopsis • • • • I 98S 
Heliotrope, Wild. 893 
Heliotropium . . 89S 
Hellebore, American White. 678 
Hemeroeallis 679 
Hemicarpha. • • 656 
Hemlock .•.• 616 

. Hemlock, Ground 618 
Hemlock, Poison. 861 
Hemp ••••. 717 
Hemp.Nettle • . • 905 
Hempweed, Climbing. 962 
Henbit .•••. g05 
Hepatica •• '.. 750 
Hepatica, Spring. 751 
Heraeleum • . 857 
Hercules Club. 855 
Herd's-grass • 636 
Heron's Bill . 815 
Heteranthera 674 
Heuchera •• 776 
Heuchera, Rough 777 
Hexaleloltris . • . 696 
HibilKlus •.•.. 837 
Hickory, Brown. 700 
Hickory, Pig-nut •. 700 
Hickory, Shag-blll'k 699 
Hickory, Shell· bark .' 699 
Hickory, Sm&ll-fruited . 700 
Hickory, Swamp •.•• 699 
Hickory, White-heart •. 699 
Hieoria .•••.••• 698 
Hieracium .••.•.. 95S 
HIPPOCASTANACEE 829 
Hippuris ••••.•• 854 
Hoarhollnd Cut-leaved Water •• 912 



, 
INDEX. 1043 

Page. 
H oarhound, Water. • 912 
Hoarhonnd, White. 902 
Hogweed .- 785 
Hogwort •.•.• 820 
Bolcua •••••• 638 
Holly, American .. 825 
Bolly, Swamp or Meadow •• 826 
Homalocenchrus. . • 631 
Bonewort. . . • . • • 862 
Honeysuckle, Coral.. . 1144 
Honeysnckle, Glaucous. 944 
Honeysllckle, Hairy . • 948 
Honeysuckle, Smooth. • 944 
Honeysuckle, Trumpet. 944 
Hop .• _ • • . • • • • 717 
Hop· tree • • • • • • . • • • • . . . . • • • . • . . . . . . • • • . 706,817 
Hordeum. . • . . . 648 
Hornbean, American. 705 
Horned Rush 666 
Hornwort. . . 743 
Horse-balm 913 
Horae Gentian. 942 
Horse Gentian, Narrow-leaved. . 942 
Horsemint.. . • . • 907 
Horsemint, Pale. . • 908 
Horsemint, Spotted. . 908 
BOTsemint, Sweet 911 
Horse·Nettle . _ . 916 
Horse-rkdieh. . _ 767 
Horsetail, Field . 614 
Horsetail, Swamp 614 
Horse-weed. ....••.••... - . . . . . . . .. '" 956,978 
Horse-weed, Low. . 978 
Hottonia . • . 871 
Bound'~-tonglle ~94 
House-leek • • 775 
HouAtonia . • 936 
HOllstonia, Fringed .' • 936 
Houstonia, Large . 936 
Houstonia, Long.leaved 936 
Huckleberry, Black . • 869 
Huckleberry, High-bush 869 
Huckleberry, Squaw. • 870 
HudBonia. • 841 
Humulus. • • • 717 
Hydrangea • • • 777 
Hydrangea, Wild 777 
Hydrastis. • . . 745 
Hydrocotyle . . 863 
HYDROPHYLLACElE. • • . • • • 892 
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Hydrophyllum . 892 
Hydrophytes . . 061 
Hydrophytic area 562 
Hydrophytic :flora 564 
Hymenooallis. • • 688 
H yinenopaPPUB 993 
HYPERICAOE~E . 837 
Hypericum. 838 
Hypt:ricum 840 
Hypopitys • 868 
Hypoxia .• 688 
HYBBOP, Figwort Giant. 903 
Hyssop, Fragrant Giant 903 
Hyssop, Giant. 903 
Hystrix 649 

Ilex . . 825 
ILICAOU. 825 
Ilicioides . 826 
Ilysanthes . 923 
Impatiens. . 831 
Indian Bean • . 932 
Indian Bean, Larger. 932 
Indian Oup . . . • • • . • . . _ •.•••••...••.• - .. 774, 981 
Indian Hemp ,.. • 881 
Indian Paint-brush 928 
Indian Pink . 885 
Indian Pipe. • . . 867 
Indian Physic. • . • , 781 
Indian PlantaiJl, Great. 997 
Indian Plantain, Pale . 998 
Indian Plantain, Sweet-scented • 998 
Indian Poke. • 678 
Indian Turnip. 669 
Indigo, Bastard 80S 
Indigo, False _ 803 
Indigo, Blue False ' 798 
Indigo, Fragrant False • SOS 
Indigo, Wild • • • • . 799 
Innocence . . . • • • • • . • • . • • • • • • . • • • • • • • . " • 921, 936 
Internal poisons • 582 
Introduction. 554 
Inula. • . 981 
Iodanthus. • 766 
Ionactis. . 979. ' 
Ipecac, American 782 
Ipecac, Wild 822 
Ipomoea ' 885 
Ipomoea. 885 
I resine . • 783 
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IRIDACE£ .•• 689 

Iris. . , • • , • , 689 

Iris, Crested Dwarf .' 689 

Iron-weed, , •. , 

Iron-weed, Tall . . 

Iron-weed, Western 

Ironwood, 

lsanthu8 • " 

lenardia , 

Ieopyrum. 

Ivy, Climbing or Three-lel'ved 

Ivy, Poison 

Ixophorllt! , . • . 


Jack.in-the-pulpit • 

Jacob's Ladder , 

Jamestown-weed 

J eft'ersonia . . . 

Jerusalem Artiohoke . 

Jimeon, Purple·stem!lled " 

Jim80n·weed , , , , . 

Joe-Pye-Weed, , •.. 

Joe-Pye-Weed, Spotted. 

Joint-weed . • , 

Joint-weed, Coast , 

Judas· tree ...• 

JUGLANDACE£ 

Jllglans. 

JUNCACE£ 

J nncoides , 

JuncuB , '. 

June Berry 

June-grass. 

Juniper, Common 

Juniperus. 

Jussiaea.••.. 


Kentucky Blue-grass . 

King Nut .• 

Kinnikinnik. . . . 

Kneiffia .•••.• 

Knotweed, Virginia 

Knot-grass. . • • 

Knot grass, Erect. • 

Knotweed, Btl.hy . 

Knotweed, Slender, 

Koeleria , .• 

KoelIia, 

Korycarpus , 

Krauhnia •• , 
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Krigia • 
Kuhnia •. 

Kuhnistera. 

Kylliuga. . 


LABIAThj . 
La.cinaria . 
Lactuca.•. 
Lady-fern •• 
Ladies Slipper, Large Yellow. 
LadiesSlipper, Showy .•.• 
Ladies Slipper, Small White • 
Ladies Slipper, Small Yellow. 
Ladies Slipper, Stemless • • 
Ladies Teal' Thumb •••• 
Ladies Tresses, Grass-leaved. 
Ladies Tresses, Slender. . . 
L~dies Tresses, Wide·leaved. 
Lamb Lettuce • 
Lamb's Quarters. 
Lamium. 
Lapm-tea• •• 
Lappula .• 
Larch, Black 
Larix.. • 
Larkspur, Carolina. 
Larkspur, Common 
Larkspur, Dwarf. 
Larkspur, Field . 
Larkspur, Tall 
Lathyrus .•• 
LAURACEhj •• 
Lavauxia •.•• 
Lead Plant ..• 
Leaf-cup, Large-flowering 
Leaf-cup, Small.flowering 
Leather Flower 
Leather-leaf. . 
Leatherwood 
Leavenworthia 
Lachea. 
Leerlfia. •• 
Legouzia . 

Lemna .• 

LEMNACEhj ••• 

LENTIBULARIACEhj 

LeonuruB. 

Lepachys• •• 

Lepargyraea. 

Lepidium. 
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Leptamnium 931 
Leptandra. 925 
Leptilon 978 
Leptorchis 695 
LeRpedeza. R09 
Lettuce, Arrow·leaved 952 
Lettuce, Fall Blue . . 953 
Lettuce, False . . . . 953 
Lettuce, Hairy-veined Blue 953 
Lettuce, Hairy Wood ... 952 
Lettuce, Large Blue-flowered 952 
Lettuce, PriJkly . 951 
Lettuce, Wild . 952 
Leverwood • 706 
Liatris ... 962 
Ligusticum . 859 
LILACE£. 679 
Lilium ... 681 
Lily, Red .• 681 
Lily, Turk's Cap. 681 
Lily, Wood ... 681 
Lily, Yellow 681 
Lily-of. the· Valley . 684 
Lily-of-the-Valley, False . 684 
LIMN ANTHACE£. 823 
Limodorum. 696 
Lin .. . . 834 
LINACElE 816 
Linaria. 919 
Lindera. 760 
Linnrea. 943 
Linseed. 816 
Linum ... :' 816 
Liparis . 695 
Lip-fern, Hairy 613 
Lippia .... 899 
Liquidambar . 779 
Liquorice, Wild . 938 
Liriodendron . . 744 
Lithospermum. 896 
Live-forever. . 774 
Liverwort ... 751 
Liverwort. Round-leaved . 750 
Lizard's Tail 697 
Lobelia .... 948 
Lobelia, Great . 948 
Locust, Black . 804 
Locust, Honey. 797 
Locust, Swamp 798 
Locust, Water . 798 
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Locust, Yellow 
LOGAN lACE.£ 
Lolium .. 
Lonicera .... 
Loosestrife . . . 
Loosestrife, Bulb-bearing . 
Loosestrife, False . . . . 
Loosestrife, Fringed . . . 
Loosestrife, Lance-leaved . 
Loosestrife, Swamp . 
Loosestrife, Tufted . . 
Loosestrife, Whorled . 
Laphanthus . • . . 
Lopseed ...•.. 
LORANTHACE.£ 
Lotus, American . . 
Lousewort, Common 
Lousewort, Swamp . 
Lucerne .. 
Ludwigia . 
L1fdwigia . 
Lupinus . 
Lupine, Wild 
Lungwort, Smooth . 
Lungwort, True . 
Luzulia . 
Lychnis 
Lychnis. 
Lycium 
LYCOPODIACE.£ 
Lycopodium 
Lycopus .. 
Lysimachia . 
Lysimachia . 
LYTHRACE.£. 
Lythrum 

Maclura 
Macrocaly:r . 
Magnoli~ .. 
MAGNOLIACE.£. 
Maianthemum . . 
Mallow, Bladder 
Mallow, Common 
Mallow, Glade . 
Mallow, Halberd-leaved Rose . 
Mallow, High . 
Mallow, Indian . 
Mallow, Musk 
Mallow, Prickly . 
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Mallow, Rose • . 837 
Mallow, Rwamp • 837 
Mallow, Thistle . 836 
Mallow, Whorled 835 
Malus ...• 790 
Malva ...• 835 

MALVACEE 835 
Malvastrllm. • 836 
Mandrake .• 759 
Manna.grass, Blunt 645 
Manna.grasB, Floating . 646 
Manna-grll!!s, Long 645 
Manna-grass, Pale . 646 
Man·of·the-Earth . 885 
Maple, A.h.leand . 8~9 

Maple, Black Sugar 829 
Maple, Red .•.• 828 
MaplE', Silver . . . 828 
Maple, Soft or White 828 
Maple, Sugar . • . . 828 
Maple, Water or Swamp 828 
Mare's Tail. . • 854 
Margarite .... 995 
Marigold, Fetid. ." 994 
Marigold, Marsh. 746 
Marigold, Water. 993 
Marsh Bean ..• 880 
MaJ'llh Fleabane, Inland 979 
Marsh.gru8, Wild Tall •. 639 
Marrubrium. _ • • 902 
Martynia __ • _ . 933 
MARTYNIACEE. 933 
Matrimony Vine. 917 
Mat Rush... 654 
Mat-weed, Sea. 638 
May Apple. 759 
Mayflower. • . 868 

May-weed. - . 995 
Meadow-beauty 348 
Meadow-grass, Fowl 644 

Meadow-grass, Rough 644 
Meadow Parsnip, Early. 861 
Meadow Parl!nip, Hairy-jointed . 859 
Meadow Parsnip. Purple . 858 

Meadow Sweet. 781 
Medeola .•• 685 
Medicago .•• BOO 

Medick, Black. 800 
Meibomia .. 806 

Melampyrum . . . -I- 929 
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MELANTHACE£ . 
Melanthium. • . . • 
MELASTOMACE£ . 
Melica ..... 
Melilot, White. . 
Melilot. Yellow. 
Melilotu8 . 
Meli.ea. ...•. 
Melothria •.•. 
MENISPERMACE£ 
Meni'permum. . . . 
Mentha •...... 
MENYANTHACE£ 
Menyantbes. - ... 
Mercury. Three-Feeded 
Mermaid, False 
Mermaid-weed. 
Mertensia. •. 
Mesa.denia.. • . 
Mesophytes • . 
Mesophytic area. 
Micrampelis. 
Microailllis • 
Mikania • •• 
Milium •.• 

Milk·sick Weed. 

Milk Vetch, Carolina. 

Milkweed, Blunt-leaved. 

Milkweed, Common • . 

Milkweed, Four leaved. 

Milkweed, Green. 

Milkweed, Hairy. 

Milkweed, Poke . 

Milkweed, Purple 

Milkweed. Swamp . 

Milkweed, Tall . . 

Milkweed, Thin-leaved • 

Milkweed, White • . • 

Milkweed, Whorled . -

Milkwort, Loose-spiked. 

Milkwort, Marsh. • 

Milkwort, Racemed 

Milkwort, Whorled. 

Millet, Ita.lian. . 

Millet Grass, Tall 

MIMOSACE£ 
Mimulu8 .••. 

Mint, Field ... 

Mint, Ma.rsh·whorled. 

Mint, Wild" " " ... ~' 
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Mist-flower .•.. 
Mistletoe, American 
Mitcbella, 
Mitella ....• 
Mitre wort .... 
Mitrewort, False. 
Moccasin Flower. 
Mocker-nut .• 
Moebringia . . 
Mohrodendron. 
Mollugo •. 
Monarda , .• 
Moneywort . • 
Moneywort, Prairie 
Monkey-flower, Sharp-winged. 
Monkey-flower, Square-stemmed. 
MONOCOTYLEDONES 
Monotropa •.... 
MO'Tiotropa • ••••• 
MONOTROPACE.£. 
Moon-seed, Carolina • 
Moon- seed Vine . 
Moosewood .• 
MORACE£ .••• ,· 
Morning-glory •. 
Morning-glory, Ivy-leaved 
Morning-glory, Small-flowered White 
Morns .•.• 
Motherwort ..•••• 
Mountain-Mint ..•. 
Mountain-Mint, Hairy, 
Mountain-Mint, Hoary. 
Mountain-Mint, Narrow-leaved 
Mountain Rice. • • • • . • . 
Mountain Rice, White-grained 
Mouse-ear .•• 
Mouse Tail ••• 
Mulberry, Red •• 
Mulberry, White. 
Muhlenbergia •• 
Mullen, Common 
Mullen, Moth . 
Muscari •. 
Mustard, Black 
Mustard, Hedge . 
Mustard, Tansy • 
Mustard, TowH . 
Mustard, White , 
Mustard, Wild. 
Myosotis .... 
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MyosuruB ••.• 
Myrica • ••. 
MYRICACE£ 
Myriophyllum. 
Myrtle .... 
Myrtle, Barren 
Myrtle, Wild 

Nabalus••• 
NAIADACE}E 
Naiss .••. 
Nanny·berry. 
Naprea ••• 
Nasturtium. . 
N aumburgia. 
Negund(). : • 
Nelumbo •. 
Nemrrpantlies • 
Nepeta ...• 

Nep6ta ••• 

Nettie, False •. 

Nettle, Slender .. 

Nettle, Stinging or Great. 

Nettle, Texas . 

Nettle, Wood . 

New Jersey Tea 

Nicandra ... 
Nigger-head •. 

Nightshade • . 

Nightshade, Black or Garden. 

~ightshade, Melon-leaved. . 

Nightshade, Poison. 

Ninebark ••• 

Nomenclature . 

None.uch ... 

N othroscord um 

Nuphar • .•. 

Nut-grass, Low 

Nut-grass, Tall .. 

Nut·grass, Yellow . 

NYCTAGINACE£ . 

Nympbrea. .•... 

NYMPH£ACElE . 

Nyssa. ..•. 


Oak, Barren. 

Oak, Basket. 

Oak, Black. 

Oak, Black-Jack. 

Oak, Bur .... 


Page. 

752 

700 

700 

854 

880 

869 

904 


954 

620 

628 

942 

836 

766 

878 

829 

748 

826 

903 

904 

718 
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800 

680 

742 
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Oak, Chinquapin. . 713 
Oak, Iron. . . 712 
Oak, Jerusalem • 729 
Oak, Laurel . . 711 
Oak, Mossy-cup • 712 
Oak, Overcup . 712 
Oak, Peach-leaved . 711 
Oak, Pin . . 709 
Oak, Poison . 825 
Oak, Post . . 712 
Oak, Red . . 709 
Oak, Rock Chestnut 713 
Oak, Scarlet. . . 710 
Oak, Shingle. . . . 711 
Oak, Spanish . . . 710 
Oak, Swamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709, 712 
Oak, Swamp White. . 713 
Oak, Texan Red. 710 
Oak, White . • • • 711 
Oak, Willow • • • • 711 
Oak, Yellow . . • 713 
Oak, Yellow-barked • 710 
Oakesia • • • • • • • • • 679 
Oak-fern . . . • • • • • • . ,, , . • 612 
Oat Grass . • • . • • • • • • • 639 
Oat Grass, Wild . . . . . . 639 
Oats, Water . • • • • 631 
Obolaria . . • • • • . • 879 
Oenothera . . • . • • • • • 851 
Oenothera • • . • • • . • • • • . • • . . . . . • • . • . • • . • . 851, 852 
Oleacere . • • .. . 875 
Omitted Plants • • . . . . . . • . . . . . • . • • . . . • • . . • • 606 
Onagra ..•.. ·' 851 
ONAGRACEJE .. 848 
Onoclea . . .. 610 
Onopordon .. 1002 
Onesmodium . . .. 897 
OPHIOGLOSSACEJE G09 
Ophioglossum . .. 609 
Opulaster .... 780 
Opuntia ... 846 

~ 
ORCHIDACEJE .. 690 
Orchis •.••.• ...... 691 

l Orchis, Bracted . 692 l-· 

I 
Orchis, Crane-fly 696 
Orchis, Fen . . . 695 
Orchis, Fringeless Purple . 693 
Orchis, Greed Wood . 692 

J Orchis, Purple·fringed .. 693 

' 
Orchis, Ragged ....... 692 
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Orchis, Round-leaved . . 
Orchis, Showy . . • . . . 
Orchis, Tall Leafy Green • 
Orchis, White· fringed Prairie. 
Orchi•, Yellow-fringed • 
Ornithogalum . . . . . , 
OROBANCHACE£ . 
Orobanche . 
Oryzopsis .• 
Osage Orange 
Osier, Golden 
Osmorrhiza • 
Osmunda .. 
OSMUND ACE£ 
Ostrya ..... 
Oswego Tea .•. 
OXALIDACE£ 
Oxalis . • . . 
Ox-eye, Rough 
Ox-eye, Smooth 
Oxycoccus 
Oxypolis 

Panax . 
Panic-gra~s, Tall 
Panicularia . 
Panicum 
Panicum .•.. 
Panicum, Beaked 
Panicum, Diffuse 
Panicum, Forked 
Panicum, Hairy . 
Paoicum, Hispid 
Panicum, Scribner's 
Panicum, Sea·beach 
Panicum, Small-fruited 
Panicum, Spreading 
Panicum, Starved 
Panicum, V d vety 
Pansy, ... 
Pansyj Field .• 
Papaver •... 
PAPAVERACE£. 
Papaw .•.... 
PAPILIONACE£. 
Parietaria . • • 
Parnassia .. 
Parsley; Hemlock . 
Parsnip, Hemlock Water. 
Parsnip,. Wild • • . . • . 

Page. 
691 
691 
691 
692 
692 
682 
930 
931 
633 
717 
703 
8'!:i0 
609 
609 
706 
907 
815 
815 
983 
983 
870 
857 

856 
629 
645 
627 
627 
628 
630 
629 
629 
628 
629 
629 
628 
629 
629 
629 
845 
845 
761 
761 
745 
798 
719 
777 
857 
861 
858 
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Parthenium .• 

Parthenocissua 

Partridge-berry 

Parsonsia .•. 

Paspalum ... 

Pa~palurp, Ciliate-leaved. 

Paspalum, Field. . 

Paspalum, Slender .. '. 

Paspifiora .. _ ... 

PASSIFLORACE1E. . 

Passion Flower, Yellow 

Paetinaca,•. _ • 

Pea, Beach •...•• 

Pea, Downy Milk . _ . 

Pea, Large-flowered Sensitive. 

Pea, l\Iil k. _ • • . . . . 
Pea, Myrtle-leaved Marsh 
Pea, Partridge. 
Pea, Seaside. .. 
Pea, Sensitive . 
Pea, Veiny .• 
Pea-nut, Hog . 
Pea·nut, Wild. 
Pear. Western Prickly 
Pearlwort, Decumbent 
Pearlwort, Small· flowered • 
Pea vine . 
Pecan. . . .. 
Pedicularis 
Pel1aea. . 
Peltandr4. 
PeI)cil·flower. 
Pennyroyal • 
Pennyroyal, Bastard . 
Pennyroyal,. False . 
Pennywort ...• 
Pennywort, Marsh. 
Penstemon..•• 
Penthorum •.•. 
Pepper-and-Salt. . 
Pepper-grass, Wild. 
Peppermint . 
Pepper. root . 
Peraminm.. 
Periwinkle • 
Persicaria, Hartwright's 
Persimmon . 
Peta/ostemon. • .' .. . . 
Phacelia ...... . 
Phacelia, Loose-flowered 
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982 

8~4 
987 

848 

626 

627 

627 

626 

846 

846 

846 

858 

811 

813 

796 

818 

812 

796 

811 

796 

811 

812 

812 

846 

740 

740 

811 

698 

929 

613 

670 

805 

909 

900 

900 

879 

863 

920 

775 

863 

763 

913 

769 

694 • 

880 

723 

874 

80S 

893 

898 
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Page. 
Phalltria .. 632 
PhllBeolu8. . 813 
Phegopteris . 611 
Philotria . 625 
Phleum •.. 635 
Phlox•... 889 
Phlox, Cleft. 891 
Phlox, Downy. 890 
Phlox, Garden. 889 
Phlox, Hairy . 890 
Phlox, Mountain. 890 
Phlox, Smooth. . ' .. 890 
Phlox, Wild Blue 890 
Phlox, Yellow. 773 
Phoradendron. . 719 
Phragmites . . . 640 
PHRYMACE£ • 934 
Phryma... 934 
Phyllanthus. 819 
Physalis . . 914 
Physalodes . 914 
Physiographic features ' 556 
Physoearpm . 780 
PhYSOBtegia. . . , . 904 
Phytolacca . . . . . 733 
PHYTOLACCACE£ 733 
Pickerel-weed. 673 
Pigeon·gr8.ll8. . . 630 
Pigweed • . . . 728 
Pigweed, Rough. 7.'31 
Pigweed, Slender. 731 
Pileo,. . • 718 
Pilewort • • . • 919 
Pilot-weed • " - 982 
Pimpernel, False. . . . . . . . . . . . ....•......... 874,923 
Pimpernel, Water. 871 
Pimpernel, Yellow. 860 
Pimpinella • 860 
PINACE£ .• , , 615 
Pine, Gray . . . . 615 
Pine, Northern Scrub. 615 
Pine, Spruce. 616 
Pine, White. 615 
Pine, Yellow 616 
Pine-weed. . 840 
Pink, Ground. 891 
Pink, Hedge. • 737 
Pink, IndJan or Carolina. 877 
Pink, Moss . 891 
Pink, Wild . . • . • • . 736 
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Pinns ..••. 

Pinweed .•. 

Pinweed, Beach 

Pipevine .•.• 

Pipewort, Seven-angled. 

Pipsissewa • 

Piteher-plant • . • • 

Planera...••.•• 

PLANTAGINACE.iE 

Plantago ..•... 

Plantain, Common or Greater. 

Plantain, Downy Rattlesnake. 

Plantain, Dwarf or White 

Plantain, English . . • 

Plantain, Heart-leaved. 

Plantain, Large-bracted 

Plantain, Mud . • . . 

Plantain, Poor Robin's. 

Plantain, Robin's 

Plantain, Rugel's . 

Plantain, Slender • 

Plantain, Southern. 

Plantain, Waler , 

Plantain, White. • 

Plant Societies ' , 

Plants poisonous to stock. 

PLATANACE.iE 

Platanus, . , 

Pleurisy Root, 

Plnchea. ' .• 
 " 
Plum, Horse . 

Plum, 'Possum 

Plum, Wild Yellow or Red. 

Poa . , .•• 

Podophyllum ..• 

Pogonia... 

Pogonia, Nodding. 

Pogonia, Rose, • , 

Pogonia, Whorled. 

Poisonous Plants. " 

Pokeberry . 

Pokeweed . 

Polanisia. 

POLEMONIACE.iE 

Polemonium. . , . 

Polygala •••.. 

POLYGALACELE • 

POLYGONACELE. 

Polygonatum 

Polvllonella. , •• 
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841 

841 

720 

672 

867 

774 

715 

934 
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694 

985 

935 

985 

985 

674 

953 

977 

934 

986 

985 
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979 

560 

586 

780 

780 

881 

979 

794 

874 

794 

644 

759 

698 

693 

693 

693 

578 

783 

781 

773 

8S9 

891 

818 

818 

720 

684 

728 
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Polygon11m 
Polymnia •. 
POLYPODIACE-'E 
Polypodillm • 
Polypody. Common 
Polypody, Gray . 
Polytreoia. • 
POMACE-'E ••. 
Pond Lily ••• 
Pond Lily, Arrow-leaved. • 
Pond Lily, Large Yellow •. 
Pondweed, Common Floating. 
Pondweed, Eelgrass . . . 
Pondweed, Fennel-leaved. 
Pondweed, Large-leaved 
Pondweed, Long-leaved 
Pondweed, Shinin, . 
Pondweed, Small . . • 
Pondweed, Spotted. . • 
Pond weed, White·@temmed • 
Pontederia • . . . . - • 
PONTEDERlACE-'E - • 
Poor-man'8 Weather GlaM 
Poplar, Great-toothed .• 
Poplar, Swamp or DOWDy 
Poplar, White or Silver-leaf 
Poplar, Yellow ..••. 
Poppy, Opium or Garden .• 
Poppy, Prickly • . . . • • 
Poppy, Yellow or Celandine 
Populus .• 
Porteranthus . . • • 
Portulaca ••••.• 
PORTULACAC.&E . 
Potamogeton 
Potentilla • 
Potentilla • • 
Poterium .• 
Prena:ntMs. • 
Prickly Potato. .~ ~ 

Pride-of-Ohio • • 
Prince's Feather. 
Primrose, Three-lobed 
PRIMULACE-'E 
Privet ••• 
Proserpinaca 
Prunella 
Prunus ••. 
Psorale&. .• 
Pl!Oralea, Large-stipuled 

P...e. 
722 
981 
610 
613 
613 
613 
858 
790 
743 
743 
742 
620 
621 
622 
620 
620 
621 
622 
620 
621 
673 
673 
873 
701 
701 
701 
744 
761 
761 
761 
701 
781 
735 
734 
620 
784 
786 
788 
9M 
916 
874 
725 
852 
871 
876 
854 
904 
794 
802 
802 
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Pale. 
Ptelea .•...• 817 
PTERIDOPHYTA 609 
Ptem••.•.. 618 
Puccoon, Hairy . . 896 
Puoooon, Hoary. . 897 
PUOOOOD, Narrow-leaved 897 
Puccoon, Yellow. 745 
Purslane .••• 735 
Purslane, Water. 848 
Putty-root. . • • 697 
Pycnanthemum . 910 
Pyrola .' .•.• 866 
PYROLACE.E . 866 
Pgrm ••••••••. " •••••• • •.••••.••. 790,791. 

Quack-grass. 647 
Quamasia .. 682 
Quamoclit . 885 
Queen·of-the-Prairie . 787 
Quercus 709 

Ragweed 956 
Ragweed, Great 956 
Ragwl'ed, Lance-leaved. 966 
Ragweed. Western. 967 
Ragworl, Golden 999 
Ragwort, Pale _ . . 999 
RANUNCULACE.E 746 
Ranunculu8. • • 763 
Banunc-ulus • • • 756 
Rl!.spberry, Black 782 
Raspberry, Dwarf 783 
Raspberry, Wild Red 7R2 
Ratibida • • . . • . 985 
Rattle Box • . . . • . • • . • . . . . . . • • • . . . . . . . • • 799, &75 
Rattlesnake Grass. 645 
Rattlesnake-master • • . . 859 
Rattlesnake Root • • • . . 955 
Rattlesnake Root, Corymbed 955 
Rattlesnake-weed 963 
:Red-bud . • . • . 796 
Red Gum. • • . . 779 
Red Root, Smaller 832 
Red.top ••• 636 
Red-top, Fabe . 644 
Bed.top, Tall . 640 
Reed. • . . • 640 
Reed·grallSes. • 638 
Reed·grass, Wood. . 636 
Reforestration. • . 674 
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RHAMNACE..E. 
Rhamnua •••• 
Rhedll ••••. 
Rheumatism Root . 
Rhus ••• 
Ribee •.. 
Rib.grass . 
Ribwort .. 
Rich Weed 
Rice, Wild 
Robinia. .. 
Rock Cress, Hairy . 
Rock Cress, Lyre-leaved 
Rock CresB, Purple • • 
Rock Cress, Smooth • 
Rock CreSs, Spreading • 
Rock Crees, Toothed • 
Rook Cress, Virginia • 
Rocket, False . 
Kooket, Purple 
Rocket, Yellow 
Roripa .•• 
Rosa .•.•• 
ROSA()E..E .. 
Rose, Climbing 
Rose, Northeastern. 
Rose, Pasture • 
Rose, Prairie . . • 
Rose, Prickly . . • 
Rose, Smooth or Meadow . 
Rose, Swamp . • 
Rosemary, Wild •••.. 
Rose-Pink •••.•.. 
Rosin·weed, Entire-leaved 
Rollin-weed, Whorled 
Rotala ••. 
RUBIACE..E 
Rubus ••• 
Rndbeckia • 
Rue, Early Meadow 
Rue, Purplish Meadow. 
Rue, Tall Meadow. . 
Rue Anemone. • • . 
Rue Anemone, False . 
Ruellia ••••. 
Ruellia, Hairy • 
Ruellia, Smooth • 
Rumex .•• 
RU8h, Baltic 
Rush. Bol!" • 

Page. 

831 

831 

848 

758 

824 

778 

935 

935 

718 

631 

804 

772 

771 

773 

772 

772 

771 

771 

766 

766 

765 

766 

789 

780 

789 

790 

789 

789 

789 

789 

789 

868 

877 

982 

982 

847 

936 

782 

983 

767 

757 

767 

751 

746 

938 

983 

9sa 

720 

674 

1'.'7.1 
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Rush, Common . . 674 
Rush, Forked. • • 676 
Rush, Grass·leaved 676 
Rush, Knotted 676 
Rush, Scirpus-like • 676 
Rush,' Sharp-fruited 676 
Rush, Slender • 675 
Rush, Soft •... 674 
Rush, Yard. _ .. 675 
Rush-grass, Rough 636 
Rush-grass, Sheathed 636 
RUTACEJE •.•. 8UI 
Rye, Wild .... 648 
Rye, Slender Wild . 648 
Rye-grass .. 647 
Rynchospora 656 

Sabbatia .•. 877 
Sabbatia, Narrow-leaved 

'\' 
877 

St. Andrew's Cross. . . 837 
St. John's-wort, Bushy .• 8118 
St. John's-wort, Common. 839 
St. John's-wort, Creeping. 838 
St. John's-wort, Dwarf. 839 
St. John's-wort, Great .. 838 
St. John's-wort, Marsh . . 840 
St. John's-wort, Shrubby. 838 
St. John's-wort, Spotted or Corymbed 839 
Sage, Lyre-leaved .. 907 
Sagina .... . ~ 740 
Sagittaria. • • 624 
SALICACEJE . 701! . 
Salix .. 702 
Salsola •..•• 730 
Salvia ..... 907 
SALVINIACEJE 613 
8amolus .. 871 
Sambucus ..• 940 
Sand Bur .•. 916 
Sand-reed, Sea. 638 
Sandweed ••• 741 
Sandwort, Blunt-leaved. 741 
Sandwort, Thyme·leaved . 741 
"Sang" ... 856 
Sanguinaria. • . ; . 761 
Sanguisorba. . . 788 
Sanicle, Hairy .• 776 
Sanicula ..... 859 
SANTALACEJE .. 719 
SAPINDACEJE .. 830 
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Saponaria. 
&ponaria . 
Sarrothra. 
Sarrllcenia. _ 

SARRACENIACE£ .. 

Sal saparilla, Bristly • . 

Sars&parilla, Wild or Virginian. 

Sarsaparilla, Wild. 

Sassafras . 

8aS8afras, Common. 

Satureia .. 

SAURURACE£ .. 

Saurnrus . 

Sa.vory .•• - • 

Savory, Summer. 

Saxifraga. 

SAXIFRAGACE£ 

Haxifr8.ll'e, Early. 

Saxifrage. Swamp . 

Scarlet Painted-cup. 

Scheuchzeria 

SCHEUCHZERIACE£ 

Scirpus. • • 

Scleria •••••.. 

Scorpion-grass; Spring 

Scouring·rush, Common 

Scouring-rush, Smooth. 

Scouring·ruBh, Stout. 

Scrophularia 

8CROPHULARIACE£ . 

Scl1telleria 

Sea-Rocket, American 

&edge, Awl-fruited. 
 • I' 

Sedge, Bent . • • 

Sedge, Bladder. . • 

Spdge, Rattle • . 

Sedge, Bristle-leaved . 

Sedge, Bristly. 

Sedge, Broad·leaved 

Sedge, Broad-winged. 

Sedge, Brown. 

Sedge, Bllr-reed .• 

Sedge, Carey's. •. 

Sedge, Downy Green. 

Sedge. Drooping Wood . 

Sedge, Field. . 

Sedge, Foxtail • 

Sedge, Frank's. 

Sedge, Fringed. 

Sedge, Gray . 
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738 

840 

774 

774 

856 

855 

855 

760 

760 

909 

697 

697 

909 

909 

775 

775 

776 

775 

928 

623 

623 

653 

657 

895 

614 

614 

614 

919 

918 

900 

764 

666 

663 

61)7 

658 

664 

659 

664 

669 

660 

667 

664 

661 

661 

662 

666 

fl59 

660 

662 




Sedge, Handsome 

Sedge, Hay .• 

Sedge, Hirsute. • 

Sedge, Hop .•. 

Sedge,'Lesser Prickly. 

Sedge, Long-stalked . 

Sedge, Lo',1Ie flowered. 

Sedge, Meadow • . 

Sedge, Muskingum .• 

Sedge, Necklace •.• 

Sedge, Plantain-leaved. 

Sedge, Porcupine. . 

Sedge, Pubescent. 

Sedge, Raven's-foot. 

Sedge, River-bank . 

Sedge, Slender. . . 

Sedge, Soft Fox 

Sedge, Soft· leaved . 

Sedge, Stella-te . 

Sedge, Straw •. 

Sedge, Twisted. 


; Sedie, Tussock. 
Sedge, White Bear. 
Sedge, Woods. 
Sedgf', Woolly. 
Sedum .•. 
Selaginella • • 
Selaginella, Oreeping. 
Selll gi nella, Rock 
SELAGINELLAOElE . 
Self·heal •. _ . 
Senecio 
Senna., American. 
Senna, Coffee 
Senna, Low. 
Senna, Wild .•. 
Sensitive-plant, Wild. 
Seriocarpu8 . 
Service Berry 
Setaria .. 

Seymeria • .• 

Shad-bush.. 

Sheep-berry. 

Sheep-l'orrel . 

Shell· bark, Big 

Shepherdia. . • 

Shepherd's Purse. 

Shield-fern, Mar.h . 

Shin-leaL • 

Shoestrings . • • • • 
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666 
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664 
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6110 

774 

615 

615 

615 
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904 

998 

797 

797 
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797 

796 

970 

791 

630 

926 

792 

942 

815 

699 

847 

770 

611 

867 

803 
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Page. 
Shooting Star . 874 
Sickle-pod. 772 
8iCY08••••• 946 
Sida ••••• .. 836 
Side-saddle Flower. 774 
Si.glin,ia • 640 
Silene•.• 735 
Silkweed • 883 
Silphium. 981 
SIMARUBAOEJE , 817 
Sinapis •.• 765 
Sisymbrium. • 764 
Siaymbri'Um , • i . 771 
Sisyrinchium.• 6S9 
8ium ....• 861 
Skullcap, Downy. 901 
Skullcap, Hairy. • 901 
Skullcap, Heart·leayed • 901 
Skullcap, Mad·dog . 901) 
Skullcap, Marsh. ' 902 
Skullcap, Showy . .' . 901 
Skullcap, Small • , . 902 
Skullcap, Veined 902 
Skunk Oabbage 670 
Slippery Elm 715 
Sloe " • • • • , . 942 
Small Can~ , , , . 649 
Small Bindweed. • . 887 
Smartweed _ . _ 725 
Smartweed, Dock-leaved • • 723 
Smartweed, Mild •• • " • .724 
Smartweed, Slender Pink . 723 
Smartweed, Swamp . . .. ". 723 
Smartweed, Wa.ter • • • • • . • • • • • • . ••• , ••••.••• 722,726 
SMILACEJE 686 
Smilacina . . • . 683 
Smilax . • _ • • 686 
Smilax, Upright. 686 
Snake-head . _ • 920 
Snake-mouth • • , 693 
Snakeroot, Black. _ • . • • • . • • , . , . • , i, • • • • • • •• 747,859 
Snakeroot, Button . , . • ' 869 
Snakeroot, Large Button. 963 
Snakeroot, Prairie • 962 
Snakeroot, Seneca. 819 
Snakeroot, Virginia 720 
Snakeroot, White • 961 
Snap-dragon, Great 9UI 
Sneezeweed 993 
Snowberry • • . ., ~4S 
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'snowdrop Tree 
Page. ... . . 875 

Soils ..... ... . . . . !)59 
BOLANACE£ .. .. . . 914 
Solanum •.• .. 916 
Solea ••• 845 .. 
Solidago .... I I I I 963 
Solidago • •• ... I I I I I I .. 969 
Solomon's Seal, Hairy .. 684 
Solomon's Seal, Smooth .. 684 
Salomon's Seal, Star-flowered 683 
Sonchus . . . ... 951 
Sophia ....... 771 
Sorghum ...... 626 
Sorrel, Field or Sheep .. 720 
Sow Thistle . . • . • 961 
Sow Thistle, Spiny . . 951 
Spanish Needles . . .. 992 
SPARGANI.A.CE£ 619 
Sparganium . • .. 619 
Spartina •.•.• .. . . 639 
Spathyema ..•.• .. -670 
Spear-grass, Low. •• I' • 644 
Spearmint •.•• .... 912 
Spearmint, Water Plantain .•..••. . 764 
Spearwort, Low • . • • • , . • • .. 753 
8peotdatio. • • • . • • • • ... 947 
·Speedwell, Common •. 924 
Speedwell, Corn . . .. 925 
Speedwell, Garden . .. . .. 925 
Speedwell, Purslane 925 
Speedwell, Skullcap .... 924 
Speedwell, Thyme-leaved . 924 
Speedwell, Water . . . 923 
Spergula •...... ... 741 
Spermacoce . . . . . • ... 937 
SPERMATOPHYTA .. .. 615 
Spice Bush .. 760 
Spider-flower .. .. . . . .. 773 
Spiderwort .. ... 673 
Spigelia .... ... . . . .. 877 
Spikenard ... .. 855 
Spikenard, Wild . .. 683 
Spike rush, Beaked. . . . . 653 
Spike-rush, Bright Green . .. 652 

.... Spike-rush, Creeping . . . . 652 
Spike-rush, Knotted . . . 651 
Spike-rush, Needle. . . . ... 652 
Spike-rush, Quadrangular 651 
Spike-rush, Slender .. ...... I I I I I I 653 
Spirrea ..•...... .. . . . .. . .. 781 
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Page. 
Bpirrea. • • . • • • • • • • • . . .•••••• '.' •••.••• • 781·787 
Bpirantlles. • • ., 694 
Spirodela .•••.•.. 671 
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