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STATE OF INDIANA; \ 
OFFICE OF STATE GEOLOGIST, lNDIANAPOus, January 20, 1883. J 

HoN. ALBERT G. PORTER, G&uernor of Indiana: 

Herewith, I have the honor to submit to Your Excellency the Twelfth Annual 

Report of· the State Geologist, being for the year 1882, as provided by law, con

taining the labors of my~~elf and assistants in !he field, study and cabinet, with 

detailed surveys of several of the most important counties of the State, and with 

Paleontological and Archreological, etc., studies, illustrated by figures and descrip

tions by some of the leading Scientists of America. With high esteem, 

I remain your obedient servant, 

.JOHN COLLETT, 

State Geologist . 

STATE OF INDIANA, } 
· ExECUTIVE DEPARTMENT. 

Filed with the Governor, January 26, 1883. Examined and transmitted to the 

Secretary of State, to be preserved in his office and published, according to law, 

under the direction of the Commissioners of Public Printing. 

FRANK H. BLACKLEDGE, 

Private Secretary. 

Filed in my office January 26, 1883. 
W. R. MYERS, 

Secretary of State. 



ORGANIZATION AND WORK. 

In presenting this, his Second (and the Twelfth General) 
Annual- Report, the State Geologist takes pleasure in calling 
the attention of the citizens not only of our own State, but of 
the whole civilized world, to the vast and varied resources of 
the great Commonwealth of' Indiana-resources, many of which 
have been, until quite recently, unsuspected by those even at 
whose very feet t.hey lay, and the presence and usefulness ot 
which have in so many instances been made known first by 
the work of this Department. 

The State Geologist is pleased to annOllllCe that the efforts 
of' his assistants and himself have done much to bring about 
greater knowledge of, and added demand for, the coals of our 
State. The same may be said of the development of th9 stone 
interests of the State, for it is largely and directly due to the 
work of this Department that the Indiana building stones have 
become within the past few years as widely and as favorably 
kno,,-n as they are; known not only locally, but sought after 
eagerly Cl'om all parts of the Union for building purposes; and 
to-day the visitor to Louisville and Cincinnati, Washington and 
Bufialo, New York and Chicago, St. Louis and New Orleans, 
and in other prominent cities, may see this beautiful Indiana 
stone in the finest and most costly public and private buildings. 
Th~ advantages accruing to the State in securing new fields of 
industry and large returns of' money from abroad to be re
invested in our midst are self-evident. 

The excellent quality of our Indiana Cements is becoming 
better appreciated, and the market is widening, and the demand 
extending. The Department will take act,ive steps in spread
ing a wider knowledge of the merits of these cements, which 
are in reality second to none in the country. 
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In successful civilization there is, perhaps,no greater factor in 
rapid development than good and easy means of communica
tion. The ancient Romans, in their palmiest days, thoroughly 
appreciated this fact, and as their invincible arms swept over 
the whole known worl they bound their conquests together 
by great civilizing ban ....!.excellent roads-which sprea!I like 
a gigantic network of ar ries from the great heart of civiliza
tion, Rome itself, vitalI g and building up, and keeping de
pendent upon that gre center, the whole enormous body pol
itic-roads so excellent that to-day, centuries after that power 
has declined, they s as the best and most lasting proofs of 
her marvelous ener . nd foresight. The head and assistants 
of this Department ha e been enabled to point out, in many 
instances, large unde eloped and entirely unsuspected beds of 
fine gravel, and fortUbately, too, in places where it was most 
n.eeded, and Wh~' ch J'~ now being used, and are bringing in a 
noble return ~ r labor bestowed upon them, in the im-
provement of e . s . and the building of new roads-thus 
rendering market more accessible, farm property more valu
able, and consequen iy produce and labor more profitable. 

The amount of w,ork done in the State Museum has been ar
duous and h~tisfactory. Under the able management of 
Mr. George ~ne, office assistant, the difficult task of 
cleaning, arranging, identifying, classifying and labeling the 
thousands of ladditional specimens procured by donations, field 
work and se, has been accurately, tastefully and faith
fully. perform 

Additional ro having become imperatively necessary, more 
cases have been laced in the Museum, and the archreology, 
paleontology and mineral resources of the State are grandly 
illustrated. In the Silurian, Devonian and Sub-CarbQniferous 
formations, the Musenm is particularly rich, and the State can 
point with pride to one of the best collections in the worltl of 
the organic remains of these ages. 

The value of this public collection to the student and sciEm
tist can not be' estimat'ed, and the silent work it is doing in 
educating the people is evidenced in the interest and enthusi- , 
asm displayed by the thousands of visitors from all parts of the 
State and Nation, and the constant inquiries and communica
tions which the Department is receiving relative to,this part of 
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its work. The display of coals, clays, building stones and other 
economic products of the State are constantly bringing them 
into more prominent notice, thus securing large pecuniary reo 
turns to the Coinmonwealth. 

The total number ·of specimens in the State Museum at the 
time of last year's report was 44,424. Additions made during 
the year give at present a grand maximum of over 100,000 
specimens, valued by distinguished experts-Professor Hall, 
.State Geologist of New York, and others-at more than One 
Hundred Thousand Dollars. 

Detailed surveys, by counties, have been made as follows: 

Marion county-By R. T. Brown, M. D., 
.Jay county-By Rev. D. S. McCaslin, 
Randolph county-A. J. Phinney, M. D., 
Decatur county-By Moses N. Elrod, M. D., 

Whose reports, prepared with their characteristic faithfulnesl:l 
and labor, are herewith appended: 

Paleontological work and descriptions are continued in this 
Report by the great captaids and leaders of scientific thought 
of the age. • 

James Hall, the distinguished Paleontologist and State Geol
ogist of New York, has, with his grand devotion to science, 
reviewed the balance of the figures of' the Van Cleve fossils and 
contributed other figures and descriptions appertaining to the 
geology of' Indiana. 

Prof'. Leo Lesquereux, the cluss-mate and pupil of the fore
most men of' science of'the age, has, at great personal sacrifice, 
given his views upon Paleozoic Botany, with figures and draw
ings referring to and illustrating nearly all the fossil botany 
of the Indiana coal measures. This contribution covers the 
elementary principles of Paleozoic Botany, which can only be 
found in detached portions elsewhere. This valuable work of 
Prof. Lesquereux's will prove not only a grand contribution to 
the science and flora of the Paleozoic ages in Indiana, but a 
noble addition to the scientific literature and knowledge of the 
whole world. 

The Rev. Dr. Curtis has given the r~sqlts. of years of careful 
. researcli in the microscopic study of the animalculre which have 
their habitat in the potable waters of Indianapolis and vicinity. 
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By these figures. everyone can see the forms of the animals 
which it delights his soul to swallow. These drawings have 
been submitted for criticism to the best experts in diatomacean 
forms, and' are pronounced by them to be good, while the ac
companying descriptions and nomenclature are fully up with 
advanced knowledge in natural history. 

The State Geologist himself has hnd general supervision of 
the entire work of the Department. He has been in constant 
communication with all of his assistants; has made reconnois
ances to·the counties in the" southwestern, northwestern, and 
some of the eastern parts of the State, and has more carefully 
made detailed examinations of Newton and parts of Jasper 
counties. 

His time has been more largely occupied in interviews, daily, 
hourly, continuously, with from ten to twenty persons daily, so 
that his office· time has been almost entirely so occupied. In 
addition, his correspondence has amounted to 1,200 or 1,500 
letters written during the year, some of which required the 
greatest care and study, involving as they did information upon 
which depended the expenditure of large sums of money. Be
sides this, the usual routine ·of office work had to be attended 
to, and thiH was necessarily performed outside of office hours, 
and at night, by him. 

It has been suggested by previous State Geologists that mOre 
important than any detailed surveys, of greater value than or
dinary paleontological examinations to the people generally, was 
the grand fact that the State of Indiana kept freely open at its 
Capitol an office where, without money and without price, its 
citizens, non-residents and foreigners could always have access 
to reliable information relating to the natural, mineral and 
other resources of the State. This fact; it is believed, has in
the past done much to further the interests of the State in the 
development of its great natural advantages, and like results 
may be looked for in the future. 

By careful fon'sight on the part of the State Geologist the 
last Report was produced at a very low cost-less than $1 a 
cop)'. In other States such reports have cost from $2 to $15; 
averaging $4.80 a copy. The Department is proud of this 
Report; and the high favor and unqualified commendation it 
has received from scientists, not only at home and in our sister 
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States, but also in Canada, England, Germany, Australia and 
other foreign countries, are sufficient evidences of its value. 
The demand for it has been sufficient to require a far larger 
number than the law limited the issue to. These reports, as 
well as those issued previously by thisD(>partment, embodying 
the careful and efficient work of my talented predecessors, are 
in great demand among scientists all over the world, and are 

.already regarded as valuable geological works, and have now 
become rare and desirable. . 

They are not alone contributions to the sc'ience of the age, 
but enable the students and teachers of the State to gain access 
to valuable scientific knowledge at a nominal cost, while the 
library of a scientist will often cost from $10,000 to $20,000. 
It is believed that the State should continue this course until 
not only her geology is accessible to her sons and danghters, 
but adhering to her duty to humanity and the advancement of 
knowledge and civilization, such reports shall also embody the 
botany, conchology and each branch of the vertebrate life of' 
the State. 

A comparison of the cost of surveys in Indiana with those 
of other States will show that the work has been performed 
here at a minimum. The Ohio Geological and Paleonto
logical reports cost $3.47 a copy. The Indiana Report of 
1881, the most expensive yet produced, cost eighty cents per 
copy, while Illinois Paleontology cost about $3.00 per copy. 
Indiana, at the last session of the Legislature, appropriated 
$5,000 annually for geological surveys. Georgia approprifl,tes 
$10,000 annually; New York $25,000, and Pennsylvania, 
$50,000. 

It may be well to remark, that Dr. C. A. vVhite, the U. S. 
Paleontologist, connected with the Smithsonian Institute, is 
now preparing figures and descriptions of' the Coal Measure 
fossil animals of' the State, Prof. E. D. Oope,. of Philadel
phia, the distinguished .Comparative Anatomist, is preparitlg 
figures and exhaustive descriptions of the Pleistocene fossils off' 
Indiana, including' the mastodon, elephant, megalonyx, the 
great beaver, the great deer, and other giant animals: 

Prof. Newberry, of Columbia College, New York, who has 
attained such eminence in his studies of Dynamical Geology, 
has promised to furnish a review, illuminated by his wide ex-
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perience, of the great forces which have molded the surface of 
the vaHey of the continent and done so much in enriching the 
!\oils of Indiana. 

How much of these can be added to this Report can not now 
be fully indicated. 

NOTE.-It was found on completing this .Report, that the papers:by Professors 
Lesquereux, Cope, Newberry and Dr. 'Vhite, would make the volume too large-be
yond the appropriation for printing. Hence, these papers are:reserved for future 

. use, and will appear in next Annual Report. 



FINANCIAL ST A TE~ENT 

OF 

RECEIPTS AND EXPENDITURES. 

By an Act of the Legislature of the State of Indiana, ap
proved April 14, 1881, the Department of Geology and Natural 
History was established, and the sum -of five thousand dollars 
annually was appropriated for two years. Pursuant to this Act 
the Department was organized April 26, 1881, by the appoint
ment and qualification of John Collett as State Geologist. 

The following statements, which were submitted to, and 
vouchers filed with, the Governor on the dates specified, show 
the receipts and expenditures of the Department to the close
of the fiscal year, October 31, 1882: 

1881. 

DEPARTMENT OF GEOLOGY AND NATURAL HISTORY,} 
October 31, 1881. 

Salary of State Geologist, (April 28 to October :n, 1881 . 
May 31. Voucher No. I-Postage and Express . 
.May 31. Voucher No. 2-J. Fitzpatrick ... . 
June 18. Voucher No.3-B. W. Osborn ... . 
June 22. Voucher No. 4-M. N .. Elrod .... . 
July 1. Voucher No. 5-Carlon·&Hollenbeck. 
JUly 2. Voucher Nos. 6, 7 and 8-Dr. C. A. White, writings arid 

drawings for report, 1881. . . . . . . . . 

$920 O() 
2500 
4 00 
3 00 

10 OC} 

13 5(} 

July 10. Voucher No. 9-Ansil Moffatt ...... . 
July 28. Voucher No. 1000000Piof. Jas. Hall, descriptiolls. 
Aug. 4. Voucher No. II-A. J. Phinney, field work. 
Sept. 8. Voucher No. 12-Adams Express, plates. 
Sept. 20. Voucher No. 13-c-M. N. -Elrod, field work 

Total ................. ' .. 

319 O(} 

9 40 
7500 
30 00 
4 25-

10000 

. $1,013 15-
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Amount of appropriation, April, 1881 . $5,000 00 

Balance for future expenses. . 

Respectfully submitted, 

JOHN COLLETT, 

State Geolo.gist. 

STATE OF INDL.\NA, } 
IhpARTMENT OF GEOLOGY AND NATURAL HISTORY, 

INDIANPOLIS, IND., October 31, 1882. 

1'0 IIis Excellency, ALBERT G. PORTEIt, 

Governor oj Indiana: 

SIR-In pursuance of a requirement of the Act of the Gen
eral Assembly of Indiana, establishing the Department of 
Geology and Natural History, I have the honor to submit the 
following "detailed statement, accompanied with the proper 
vouchers" (1'."0:<. 14 to 74, inclusive,) of and for all moneys ex-
pended during the fiscal year ending October 31, 1882: . 

]SSI. 

Oct. 2S. Voucher No. 14-J. T. Duty, for one lot 10Rsils .. 
Oct. 2S. Voucher No. I5-It T. Brown, for field work, geo

logical survey of Fountain county. . . . . . . 
Oct. 2S. Voucher No. 16-G. K. Greene, for expenses to Shel

by county, and geological specimens. . . ... 
Nov. 9. Voucher No. 17-E. Emmons, for drawings of fossils 

for Geological Report. . . . . . . . . • . . . 
Nov.II. . Voucher NIIl. IS-I,. Howard, for cleaning 54 yards 

carpet for office. . . . . . . .'. . . . . . . . 
Nov.2S. Voucher No. I9-R T. Brown, for writing Geolog

ical Report, etc., in Fountain county. 
Nov. 30. Salary of State Geologist . . . . . . , . . , .. 

Oct. 15. Voucher No. 20-Geo. K. Greene, for Shelby county, 
expenses at 'Valdron ...•.•....... 

Nov. 29. Voucher No. 21-Neab,& Keyser, for repairing sink 
and gaspipe . . . . . . . . • . . • . . • • . 

Dec. 7. Voucher No. 22-J. A. Weakley, for repairing and 
blacking two stoves and one sheet zink. . • • . 

Dec. S. Voncher No. 23 -Prof. James Hall, for electrotype 
cuts ........ , .........•... 

$2700 

]25 00 

517 

46 00 

6 50 

125 00 
150 00 

---- $48467 

11 70 

3 75 

7 50 

2 SO 



1881. 
Dec. 10. 

Dec. 31. 

1882. 

EXPENDITURES. 

Voucher Np; 24-Daniel A. Bassett, one lot of cri
noids . 

Salary of State Ge~logi8t for December. 

Jan. 6. Voucher No. 25-Fred. Stein, for set of fresh water 

$90 eo 
150 00 

and land sheIlR and classified beetles. 100 00 
Jan. 31 Salary State Geologist for January. 150 0.0. 

Feb. 13. Voucher No. 26-Geo. K. Greene, for expenses to 
Hartsville and return 
Niagara fos8il~ 
per diem, three days . .' . 

Feb. 24; Voucher No. 27-G. M. Levett, for' arranging the 
Stein collection of beetles. 

Mch. 10.. Voucher No. 28-Geo. K. Greene, for work in State 
Museum, arranging specimens. 

Mch. 10.. Salary State Geologist for February. 

Mch. 14. Voucher No. 29-Maude Teal fossils. 
Mch. 20.. Voucher No. 30-Wm. B. Burford, for envelopes, 

letter heads, etc 
Apr. 4. Vouchcr No.31-Geo. K. Greene, for cabinet full 

specimens and fossils, etc. -. 
Apr. 5. Voucher No. 32-John Collett, expenses, surveying 

Shelhy county. 
Apr. 6. Voucher No. 33-John Collett, office expenses 
Apr. 6. Voucher No. 34-Geo. K. Greene, for work in Mu-

8('um . 
Apr. 7. Salary of State Geologist for March. 

Apr. 11. Voucher No. 35-L. Lesquereux for repairing plates 
of descriptions, and drawings. 

Apr. 22. Voucher' No. 36-A. N. Taylor, for :1 gross paper 
boxes. 

Apr. 26. Voucher No. 37-Nea~ & Keyser, for mending gas 
pipe 

Apr. 29. Voucher No. 38-George K. Greene, for work in 
Museum 

May 1. Salary of State Geologist for. April. 

May 7. VOll"cher No. 4o.-B. W. Osborn, for clerical 
May, 5. Voucher No. 41-C. Gehring, for office fixturell . 
June 1. Voucher No. 42-J. M. & I. R. R. Co., for freight, etc. 
June 1. Voucher No. 43-George K. Greene, for work in 

11 15 
6 0.0. 
7 50. 

20. 0.0. 

75 0.0 
150. 0.0. 

3 0.0 

30 20. 

200 00 

70. 75 
53 97 

45 0.0. 
150. 00. 

50 0.0 

3 0.0 

75 

37 50. 
150. 0.0 

1500 
5 0.0. 
5 38 

Museum and expenses to New Albany and return, 
and for crinoids. 

June 1. Salary of State Geologistfor May. 
43 00. 

150 00 

13 

$265'75 

250 09 

552 92 

241 25 

218 88 
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1882. 
June 1. Voucher No. 44-James Hall, for description and 

figures of St. Louis fossils. . . . . . . . . . . $100 00 
June 28. 
July 1. 

Voucher No. 45-John Collett, for office expenses. 22 25 
Voucher No. 46-George K. Greene, for work in 

July 1. 

July 1. 

Museum. . . . . . . . . . . • 62 50 
Salary of State Geologist for June. . . . . . " 150 00 

JUly 14. 

July 14. 
July 19. 

'Aug. 1. 

Aug. 1. 

Aug. 1. 
Aug. 1. 

Aug. 1. 
Aug. 9. 
Aug. 14. 
Sept. 9. 

Sept. 9. 

Sept. 11. 

Sept. 16. 

Voucher No. 47-R. E. Robinson, for expenses of 
Prof. Hall, Occcidental Hotel, and R. R. fare . . 

Voucher No. 48-Chas. S. Hensley, for Stone Age 
relics . . . . . . . . . . . . . . . . .. . 

Voucher No. 49-A. N. Taylor, for boxes .... . 
Voucher No. 50-W. B. Burford, for electrotype .. 
Voucher No. 51-John Collett, for traveling ex-

penses, express and postage to date. . . . . . . 
Voucher No. 52-George K. Greene, for work, travel

ing expenses and specimens for Museum . 
Voucher No. 53-C. Gehring, for .extra work ... 
Salary of State Geologist for July . . . . . . . . 

Voucher No. 54-Jas. A.Wildman, for postage stamps 
Voucher No. 55-Ed. L. Rich, for embalm sturgeon 
Voucher No. 56-Wm. B. Burford, for printing, etc. 
Voucher No. 57-D. S. McCaslin, for field work, 

survey and report on Jay county. . . . . . . . 
Voucher No. 58-George K. Greene, for work iu 

Museum, expenses to Logansport, and books. . 
Voucher No. 59-A. J. Phinney, for services and 

report on Randolph county . . . . . . . . . . 
Voucher No. 60-John Collett, for traveling ex

penses to Iroquoise, Kankakee and Montreal meet-
ing .................... . 

Sept. 16. Voucher No. 61-Hollenbeck and American Expl'ellS 
Co., for rubber stencil and expressage. . . . . . 

Salary of State Geologist for August. . . . . . . . . . . . 

Sept. 9. Voucher No. 62-Ed. D. Cope, for work on Pleisto-
cene fossils • 

Sept. 5. ,Voucher No. 63--Henry A. Ward, for cast of fos
sils, etc, . 

Sept. 19. Voucher No. 64-R. L. Polk & Co.; for" Indiana' 
Gazetteer" ,. .. 

Sept. 20. Voucher No. 65-Chas. E. Beecher, for work, fos-
sil list, etc. . . . . . . . . . • . . • . . . • 

Sept. 30. Voucher No. 66-John Collett, for expenses to New
ton and Jasper counties, and express packages and 
relics _ 

25 00 

6 00 
5 00 

26 95 

5495 

70 85 
5 00 

150 00 

.20 00 
75 

13 38 

5000 

99 90 

100 00 

134 10 

3 80 
15000 

50 00 

50 00 

500 

5000 

3805 
... Oct. 3. Voucher No. 67-G. K. Greene, for work in Museum, 

express charges, etc . 
Salary of State Geologist .lor September 

6150 
150 00 

34376 

671 93 

406 O~ 
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1882. 
Oct. 3. 

Oct. 7. 

Voucher No. 6S-8amuel Morrison, for map con. 
' taining Indian names, boundary, etc. . . . .. $12 00 

Voucher No. 69-Jame8 A. Wildman, for postage 
stamps . . . . . . . . . . . . . . . . . .. 10 00 

Oct. 10. 

Oct. 21. 

Voucher No. 70-Adams Expr~ss Co., for express 
package. . . . . . . . . . . . . . . . . " 2 75 

. Voucher No. 71-L. I.,esquereux, for drawing plates, 

Oct. 22. 
etc ................... " 197 ~ 

Voucher No. 72-8amuel Monison, for making out-
line survey maps of Indiana, and correcting 
Marion county map . . . . . . . • . . . . . 

Oct. 31. Voucher No. 73-John Collett, for expenses to Cin
cinnati with Greene's specimens crinoids; expenses 
to Newton, White, Cass, and Carroll connties. . 

Oct. 31. Voucher No. 74-Geo. K. Greene, for work in Mu
seum and expenses Cass, Carroll and White 
counties ...........•. 

Oct. 31. Salary of State Gtologist for Oct{)ber. . . . . . 

21 00 

83 40 

96 05 
150 00 

---- 572 20 

Total for current year . . . . 
A.mount on hand October 31, 1881 
A.ppropriation April 14, ]881 

$4,51030 

Total ........ . 

Amount on hand unexpended to cancel bills and expenses 
already incurred, and for fut'ure expenses . . . . 

Respectfully submitted, 

$3,486 85 
5,000 00 
----

$3,976 55 
~-

8,486 85 

.JOHN COLLETT, 

Appropriation, April 1881 
Appropriation, April 1882 

RECAPITULATION. 

Expenditure for fiscal year ending October 31, 1881. 
Expenditure for fiscal year ending October 31, 1882. 

Amount unexpended October 31, 1882 . . 
Amount expended since October 31, 1882 . 

Balance on hand February, 1883. . 

. 

State Geologist. 

. $5,000 00 
5,000 00 
--$10,000 00 

. $1,513.15 
4,510 30 

6,023 45 
-----

$3,976 65 
2,597 52 

----
$1,37903 

r'" 
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Contr~cts for labor and other expenses will completely ex
haust the balance of this appropriation by the end of the de-

. partmental year, during the coming April, 1883. Hence, if 
this Department is continued, as it. ought to be, permanently, as 
a fountain of information to citizens and business men, and 
others wishing to locate in the State, it is indispensible that ap
propriati~ns be made for the ensuing two years, i. e.: 

From April 14, 1883, to April 14, 1884 ........................ $5,000 
From Apri114, 1884, to April 14, 1885... ....... ............... 5,0.00 

Proposals have been made to t.he St.ate Geologist offering to 
sell three collections of prehistoric relics (which in money, labor 
and time expended, represent a value of more than $11,000,) to 
the State Museum for a nominal sum, and some collections of 
fossils which embrace over fifty years' labor and several thou
sand dollars in money, provided they can be sold to the State 
Museum, where they can be permanently preserved. 

If these offers are not embraced, and these collections are 
scattered abroad, it would be impossible to replace them at less 
than four times the proposed price. 

For this purpose it is advisable, proper and desirable that 
appropriations of $2,000 per annum, for two years, should be 

d . I rna e, z. ei 
For the year 1883 ................................................... $2,000 
]'or the year 1884 .. ' .............................. ; .... ~............. 2,000-

It is important ·that legislators should understand distinctly that by 
the Act of 1881~ establishing this Department, every cent of appro
priation unexpended must be turned into the State' rI'reasury; so that 
after April 14, 1883, there will not be a smgle dollar left on hand to 
prosecute the work of the Department, to care for and preserve the 
Museum,' (worth, as stated before, over $100,000) or to guard the. 
;Economic Geological interests oJ the Statio 



GENERAL ECONOMIC GEOLOGY ... 

Indiana has been bounteously endoweu by nature. In other 
regions rich in ore, coal and stone, the soil is usua]]y thin and 
unproductive, or vice versa fertil~ lands are not rich in mineral 
treasure; but here in Indiana, a bountiful and inexhaustible 
supply ot mineral wealth is overlaid by the richest of soils; and 
with cheap and abundant food, cheap homes, cheap wood and 
coal for fuel, and good clays, sands, and the finest of building 
material, she offers to the farmers, laborers, mechanics and 
manufacturers a share of her abundant blessings, resources 
richer and more useful to humanity than gold or 8ilver or pre

cious stones. 

BUILDING STONE. 

The rocks of the State contribute largely to her wealth, for 
they contain some of the finest building stone in the country, 
and the supply, comparatively undeveloped yet, is practically 
inexhaustible. The excellent qualities, durability and beauty 
of these Indiana stones are just beginning to be recognized for 
building purposes throughout the country, and the quarrying 
interests promise to become an important feature in the pro
ducts of the State, in the near future. This stone is being ex
tensively'used in some of the most expensive and imposing build
ings throughout the country, and the demand is increasing as 
it becomes better known. During the year 1880, the capital 
invested in the operation of quarries was $613,500, and the 

. output of material was 8,413,827 cubic feet, worth $633,7/iJ, or 
about $20,000 more than the total capital employed. To efiect 
this result required the labor of 1,788 ilien and 545 horses, and 
tke.use of 1a steam cha.nnellers in quarrying; 107 derricks and 

". 
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cranes in hoisting; 14 saw mills and 42 gangs of saws (3 per mill), 
in dressing; while 5,727,225 ,Gubic yards of space were exca
vated, in doing which $2,300 worth of powder and dynamite 
was used. 

As to the geographical division of the quarrying interest, 
south-eastern Indiana supplies a large quantity of stone for 
foundations and rubble masonry, from the bluffs along the Ohio 
river, and extending through Wayne, Union, Fayette, Frank
lin, Dearborn, Ohio and Switzerland, west to Olark county; . 
besides being foun'd to some extent in the counties adjoining 
these to the west, which are included in the Lower Silurian geo-
logical range. ' 

The clo::l~-grained, compact, magnesian limestones are large
ly quarried in the counties bordering the above on the west, 
forming a belt extending northward from the Ohio to the Wa
bash river in Oarroll, Oass, Miami, Wabash and Huntington, 
and to some extent in the counties north and west of these. 
This stone, which belongs to the Upper Silurian age, lies in even 
beds, having a thickness of from a few inches to two or mor'e 
feet, and is especially adapted to work in foundations, piers, 
abutments, and massive range work where great strength is re
quired. The thinner strata of this stone furnish, at a low cost, 
excellent slabs, flags and curbstones, etc., since it comes from 
the quarries with bed and top ready dressed by nature. The 
economy in its nse is apparent. 

A very popular stone among engineers and bridge builders is 
the North Verno)1 blue limestone, a good sample of which, as 
a bridge building material, may be seen in the new bridge of 
the O. & 1. Air Line across Broad Ripple, north of Indianapolis: 
This stone is quarried extensively in Jennings and .Jefferson 
counties. 

Quantities of blue and buff Oolitic stone of superior quality for 
building purposes,are quarried in Monroe county. These strata 
are from six to'twenty feet thick, from whence one firm alone, 
Messrs. Dunn & Dunn, has been shipping their entire output to 
Chicago and Joliet, Ill. It is there sawed into thin slabs, 
matched and polished, and finds a large and growing demand 
for mantels, table-tops, pilasters, wainscots, and interior orna
ments and decorations where handsome neutral tints are re
quired. 
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From Warren county on the north to the Ohio river, in a 
widening range, the valuable limestones of the Keokuk group, 

, the sandstones of the Chester, and Oolitic limestones of the in
termediate St. Louis group, are quarried; while the basal con
glomerate sandrock, found in a wide belt from Warren county 
to the Ohio, contains an unlimited supply of strong, :fire, water, 
and frost proof st~ne, very.suitable for piers, foundations, etc. 

But by far the most beautiful and valuable stone for archi
tectural purposes is the Oolitic limestone of Lawrence, Monroe, 
Owen, Crawford, Harrison and Washington counties. The 
supply is simply inexhaustible, as it lies in massive strata of 
from tweaty to seventy feet thick, over an area of more than 
fifty square miles. 

These strata are homogeneous, equally strong in vertical, di
agonal or horizobtalsections. The stone comes from the quarry 
so soft as to be readily worked by saw, chisel or planing ma
chine, while on exposure it hardens to a strength of from 
10,000 to 12,000 pounds to the square inch-a strength amply 
sufficient to sustain the weight of the largest structure in the 
world. In use it presents a handsome, cream~ brown appear
ance, grddually whitening with age. It is of almost unprece
dented purity, containing an average of 96.8 per cent. of car
bonate of lime, a purity rarely, i.f ever, surpassed, and scarcely 
~qualed, in the world. Hence its advantage over the magne
sian limestl)nes, as it is not affected by decay in an atmosphere 
charged with the gases of burning stone coal. In natural out
crop it presents bold perp~ndicular faces to the elements, show
ing every scratch and mark, unaffected after the exposure of 
thousands of years, as no other stone or rock does. 

It is quarried by steam channelers, which carve it .out in 
prisms six by ten, fifty or one hundred feet long, putting to 
shame the boasted prodigies of Egyptian story and effort. It 
is then rapidly sawed into blocks and dimension forms, and 
steam planers carve, mold and smooth it like clay or wood, and 
more accurately than mallet and chisel. It is now fit to be 
carved and polished into the freest kind of sculptured and orna
mental work. 

Ready for the mason or sculptor, it is alive and resonant, 
answering with a clear metallic ring each touch or blow. This . . . .. 
resonance IS an excellent test of the perfect unity of its parti.-
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cles, and as a result it is highly elastic, bending under pressure 
and rebounding to place when relieved from it. This elasticity 
enables Indiana Oolitic limestone to adapt itself without cleav
age or disintegration to Oul' changeable climate, where material 
will be frequently subject to a change of from 20° to 60° af 
temperature in a few hours;, as in large vuildings, the out
side will be subject to a temperl4ture of 25° below zero i~ 

winter, or 120° above it in summer, while the inside will remain 
at 60° or 70°-differences of 50 to 80° in the extremeties of the 
same stone-with their accompanying effects ill expansion or 
contraction. The strains of heat and frost will tear down build
ings and sides of mountains, with their great expansive forces, 
and even steel and iron wir! give way before them. Here, 
then, is presented to the builder and architect a new and won
drous element in an "elastic stone," a poten\ quality which, 
united with its othersterling,excellencies of strength and beauty, 
makes Indiana Oolitic limestone the best in the world for exposed 
work in buildings in localities subject to great climatic changes. 
It has been and is now being used in many of the finest public 
structures in the country-the new $2,000,000 court house at 
Indianapolis, the new Indiana State House, the postoffice, lll1d 
many churches in that city; the custom house at Louisville; 
the city hall and the water-tables of Lincoln park in Chicago, 
mallY fi,ne structures in St. Louis, the Cotton Exchange ill New 
Orleans, and many pnblic and private buildings in New York 
and Philadelphia, and the exposed parts of tbe new State House 
of Illinois. 

The sandstones of Indiana occur in a broad belt fi'om the Illi
nois line, in Warren county, south and southeast through the 
counties of Fountain, Vermillion, Montgomery, Parke, Put
nam, Olay, Owen, Greene, Martin, Pike, Dubois, Orange, Perry, 
Crawford and Harrison, to the Ohio river. 'fhis is the con
glomerate sand-rock, forming the base of the coal measm'es, 
and the same as the sandstones so famous in Scotch and English 
architecture; and, althoogh irregular in color aud physical 
characteristies to some extent, presents a great bed of building 
material, frost, fire and water proof, and of practical value for 
permanence and solidity. In these beds, in Warren, Orange, 
Lawrence, Crawford and Harrison counties, are found extensive 
and valuable bands of grit stones, of' great utility for griud-
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stones, as well as quarries of the" Hindoostan" whetstones, so 
favorably known in all the markets of the civilized world. 

The sandstones of the coal measures proper, while not fully 
up to the above, are yet extensively used for foundations, piers, 
and hammered masonry. In the Sub-Carboniferous formation, 
the sandstones of the Chester and Knobstone groups are well 
developed, easily accessible, and merit the local favor and rep
utation they sustain. 

During the year 1882, there were quarried in Indiana nearly 
1,000,000 cubic yards of sandstone. 

COAL. 

The Indiana coal fields are embraced in an area of about· 
7,000 square miles, and are entered from all directions by rail
roads, thus insuring a steady and inexhaustible supply of the 
best fuel at a low price. There are in all twelve seams at vary
ing depths, from the surface to three hundred feet below, aver
aging a depth of eighty feet. Five of these seams are almost 
constantly workable wherever met, varying from one-half to 
eleven teet, and averaging four feet in thickness. Tbe small 
seams are worked for local use by "stripping." 

These coals range in quality from" fair" to "superior." The 
"block coal," pre-eminent as a metallurgic agent, is found in 
an area of about 600 square miles. Remarkably free from 
sulphur and phosphorus, it is rich in carbon, and admirably 
adapted to the manufacture of "Bessemer" steel, and for re
fining, as well as for rolling mill and locomotive use. It burns 
'free, without caking, to a minimum of white ash, and with' a 
ruddy flame. 

Mr. J. J. Turner, Superintendent of the Indianapolis & Vin
cennes Railroad, made for some weeks a careful test of the 
compal'ative merits of Indiana coal (from Greene county) and 
the celebrated Pittsburgh coal, with especial reference to loco
motive purposes" with the following results: 

Pittsburgh. 

Wheels hauled one mile per ton coal............... .97 
Gallons of water evaporated per ton coal.......... .53 
Average temperature during test .................... 39° 
Total consumption........................................ .40 

Indiana. 
.99 
.52 

39.9° 
.35 
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The enormous amount of power stored up in coal is thus set 
forth by Prof. Rogers: "The dynamic value of one pound of 
good steam coal is equivalent to the work of one man for one 
day, and three tons are equal to twenty years' hard work of 300 
days to the year. The usual estimate of a four-foot seam is 
that it will yield one ton of good coal for every square yard, 
or about 5,000 tons per acre. Each square mile will then con
tain 3,200,000 tons, which, in the total capacity for theproduc
tion of power, are equal to the ·lab"r of over 1,000,000 able
bodied men for twenty years." • Of course t:p.is contemplates that period in the future when 
inventive genius shall develop processes by which the full power 
of coal shall be economized, now so wasted in smoke and imper
fect combustion. 

During the past year the coal mines of Indiana employed 
5,000 men, to whom were paid wages amounting to over $1,-
500,000. In the mines was invested a capital of $2,500,000. 
while the product was 1,500,000 tons of coal, worth at the 
mines $2,500,000, a sum equal to the capital invested. 

From a small beginning in a region where wood fuel was so
abundant as to be a drawback, the excellent quality of our coal 
has promoted Indiana to the place of sixth in the coal-producing 
States of the Union, with a gain of 231 per cent. in the past 
decade, or over 23 per cent. per annum, while the future prom
ises still larger outputs and triumphs. 

How much influence the State Geological Department has 
had in producing the above results may be inferred from the 
fact that since 1870, when the first full report of the coals" 
of Indiana was made by my predecessor, Mr. E. T. Cox, the 
business has increased about 250 per cent. 

GLASS SAND. 

Extensive beds of sand and friable sandstone occur in the 
counties of Madison, Parke, Clark and Harrison. It. is or
ocean-washed purity, frequently white as snow, and so pure as 
to cause the plate-glass of our State to rival, and in some re
spects to excel, the best European products. With fair encour
agement Indiana can supply the nation with glass cheaper and 
better than foreign manufacturers, and can at the same time 
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give employment to thousands of skilled and unskilled laborers, 
hnd bring additional capital within her borders. 

GltAYEL. 

This is so bountifully present over nearly an the State that it 
is as common as air and as lwprized. Other countries mak~ 
costly highways 'yith broken stone; here nature presents the 
best of granite, imported during the great "Ice age," ready 
prepared for use. This is the best possible material, and in the 
future, with ordinary enterprise, our State will have the best 
roads in the world, with the consequent ble~sings of comfort, 
enjoyment and profit. During the year the sale of grav~l in 
the State amounted to about 200,000 cubic yards, but probably. 
ten times that amount was used without cost. 

LIM}] AND CEMENT. 

These necessaries of life are so abundant in the State as to 
escape attention. The whole northern, central drift regions 
and eastern and middle parts are underlaid with good lime
stone, suitable for calcining. The very best quality of lime is 
produced from these rocks, and in quantities not only sufficient 

. for. home consumption, but for an extensive trade in exporta
tion also. To-day it is only used for mechanical purposes, but 
its full value will be appreciated when, in the near future, it 
becomes more generally used in agriculture for fertilizi.ng pur
poses. The lime of' the Upper Wabash, Central and Southern 
Indiana is unrivaled; the Delphi and Huntington and Utica 
limes are of very superior quality. 

Cement that meets all the requirements of the market is pre
pared from the riative beds of Clark county, and is df fine 
quality; while large beds still undeveloped exist in Harrison 
county, waiting to reward him who will turn his attention to 
and bestow his labor upon them. From the lacustral clays and 
chalks of St. Joseph county is made, at South Bend, a fine 
"Portland cement," which is not rivaled even by the best 
European brands. During the year 1882 there was produced 
in the State 836,628 bushels of lime and 82,938 bushels of 
cement. 
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CLAYS AND KAOLIN. 

Brick clay is as common as water throughout the State. 
Owing to the presence of iron', the clays of Delphi, Carroll . 
county, offer a product of' extra beauty, smooth and ruddy, and 
with colors 80 fixed that buildings which have stood for twenty 
or twenty-five years present the same cheerful, bright appear
ance as those erected last year. Our builders would do well to 
consider the color an,d quality of this material, permanently 
painted by nature. 

The kaolin mines of Owen and Lawrence counties have1ately 
opened a new and prosperous field of labor. The product of 
these mines is used by the "Encaustic Tiler Works" at Indian
apolis, where are being produced tiles of rare beauty and ex
cellence, rich in design, perfect in form,equally vitrified, and un-

. rivaled by the best factories of England and ]'rance, over whose 
products they take precedence in the great public buildings in 
eastern cities. Large beds of kaolin, still undeveloped, invite 
exploration and examination in Harrison county. The discov
ery of these kaolifJ. beds has' already resulted in the importation 
of large amounts of capital, and numbers of foreign skilled 
workmen. 

Underlying all our coal seams are great beds of excellent fire 
clay. Good fire brick are made in Clay and Vermillion coun- . 
ties, and the raw material is abuudant in the southwestern 
regions. When the coming man builds, not for to-day, but 1'01' 

all time, he will require permanent fire-proof edifices, and will 
then avoid disastrous conflagrations by cheaply furnishing from 
this clay, window and door frames, roofs, cornices, etc., and 
ornamental brackets of terra cotta ware. The supply is suffi
cient to furnish the world, apd when common sense prevails, 
the clays of Indiana will be richer than the mines of Colorado 
and the golden sand of California. During 1882, 2,769 tons of' 
fire clay were produced. 

GAS. 

In Harrison and other counties considerable areas present 
from the deep bores a flow of gas distilled by the internal heat 
of the earth from the bituminous beds of the Devonian age. 
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This flow has been utilized for concentrating brine, and is of 
great economic value for driving engines, burning lime, crock
ery, etc., as well as for illuminating and culinary purposes. It 
invites and deserves attention. 

SOIL. 

The soil of Indiana is composed of materials from all the 
geological horizolls. It contains the elements of all, spread as 
a broad alluvial plain along the ancient glacial bed. Being. 
deep, it holds like r. sponge the excess of winter and spring 
moisture to alleviate with dews, or water by springs, the sur
rounding country, avoiding excessive drouth. Posey county 
has shown to the State Board of Agriculture 180 bushels of corn 
to the acre, while Vermillion county comes to the front with 
64.78 bushels of wheat and 110 bushels of oats to the acre. 
Other regions are equally rich, showing results in grains and 
grasses which rival these. Such crops are not accidents, but 
are the legitimate and natural results of a superior soil and its 
mineral constituents. When we consider that a soil composed 
of the decomposition of local rocks only is lean and soon needs 
manure, we can appreciate the effects of the deposition of the 
glacial drift over Indiana in the almost fabulous fertility of its 
soil as instanced by the above examples. 



UNITED STATES SURVEYS AND GROWTH OF T1MBER. 

Wh(m first visited by the white race, at least eight-tenths of 
the area now known as the State of Indiana was covered with 
a heavy growth of timber, a part of the great "forest prim
eval" of the wonderfully wooded Mississippi Valley. In course 
of time, as the land came into possession of the whites and 
was first suneyed, it was found that the easiest way of mark
ing corners and subdivisions of land, as well as the lines of 

. separation, was by blazing or carving well-known marks or 
8cores upon the neighboring trees. 

'I.'he State was originally subdivided into ranges as follow8: 
Two principal meridian lines were established, running north 

and south fro})} a fixed natural point, the first on the eastern 
boundary, north from the mouth of' the Great Miami river; the 
.second north from a point on the Ohio river go 29' west from 
Washiugton. These were intersected at right angles by base 
lines, the prineipal one for Indiana running west through the 
counties of Clark, ,-Vashingtoll, Orange, Dubois, Pike, Gibson 
and Knox. The country was then divided, by liiles parallel to 
the Meridian and base lines, into Townships six miles 8quare, 
which were subdivided by lines, run by deputy surveyors, into 
Sections of one mile square, or 640 acre8; and these were sub
divided into quarter sectiops of 160 acres. Such divisions were 
established by plain marks on trees in the forests, or by posts 
and mounds in the trl::eles8 districts. Ranges are divisions six 
miles wide, counting east or west from the principal meridians. 
Townships are numbered north or south frem the base line. 

The map herewith presented gi ves the exact date and author 
of each one of these subdivisions, and as it is not accessible-in 
any known published work, it is here given, not only for the 
purpose of confirming and making fixed the corners and land-
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marks of farms, thus avoiding law suits and neighborhood dif
ficulties, but also for the scientific and economic purpose 
of enabling the public to know, by observation of sur
veyors and others, the age of trees and the growth of timber. 
Although it. is a generally accepted fact that trees register their 
growth by annniar markings, yet a system of inspection should 
be inaf6gurated by the ninety-two County S,urveyors of the 
State, and other observers, which will establish .the actual facts 
relating to the growth of dift'ereut kinds of trees, 'and to show 
that each ring represents the annual growth of the trees, as, is 
well known, or the contrary, as some suppose. ' 

In this period, when so much earnest attention is given to 
forestry and the growth of timber, measurements made by the 
same observers will exactly determine the amount of growth of 
different species of trees on different kinds of soil, and faith
fully tell by the records of ,the past and 'present what kinds of 
trees to plant, or the contrary, and on what soils profitable re
turns may be expected. 

To the County Surveyor, to whom probably such a map has 
not heretofore been accessible, it is believed it will prove of 
great value; and in fixing the landmarks of farms it will be 
of priceless worth, since, by the rIngs of growth the original 
Surveyors' marks may be identified, and hence the true 
bOllndaries established; from which te~ts may be made even 
of surrounding districts outside of the counties where found, 
and from these againladjoining lines may be corrected, 

Appended l,l.re the instructions issued by the Surveyor Gen
(lral, at Columbus, Ohio,* which were in force and governed 
the Surveyors in that 'State, in Central Indiana, and it is be
lieved controlled the origmal surveys also in Northern and 
Sourthern Indiana, as well as the State of Illinois. 

The sample map included in the instructions to Deputy Sur
veyors by the Surveyor General is also added, giving an ocular 
(lxhibit of the mode in which maps were prepared; the whole 
giving information which it is believed is not accessible else
where to surveyors of Indiana and other States. 

'" These instrnctions are an exact copy of the original documentH used, and 
which governed the surveys of John Collett, Stephen S, Collett and Josephus Col. 
lett, and other Surveyors of Central Indiana, as atte8t~d thereon by the certificate 
()f Josephus Collett, in 1818 to 1823. 
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GENERAL INSTRUCTIONS OF THE SURVEYOR GEN
ERAL TO DEPUTY SURVEYORS. 

You will provide a good compass of Rittenhouse's construc
'tion, having a nonius (vernier) division and moveable sights; 
and a two-pole chain of fifty links which must be adjusted by 
the standard' chain in the office of the Surveyor General, and it 
will be of importance that both it and the compass be frequently 
examined in the field, in order to determine and rectify any 
errors and irregularities which may arise from the use of them. 

Whenever your course may be obstructed by insuperable ob
stacles, such as ponds, swamps, rivers, creeks, precipices, .etc., 
you will take the necessary ofisets, or work by a traverse or 
trigonometry, in order to ascertaiil the distance on any line 
which is not actually run. 

The courses of alluavigable rivers which may bound or pass 
through yonI' district, must be accurately surveyed and their 
width taken at those points where they may be iutersected by 
the township or scetional li~lcs, and the distance on any course 
of the meanders, at which you Illay intersect those points. 
There must be eorners' eMablished at all those points, and their 
distance from the sectional or township corners noted. You 
will likewise 1I0tice all streaIllS of watm·.whieh fall into those 
ri\Ters, with tlleir width at the mouth, and the cour,ses whence 
they appear to come, all islands with those points on the me
anders which may be opposite the upper and lower parts of the 
islands, and all rapids, falls or cascades. 

All township or sectional Jines whieh you may survey are to 
be marked in the following manner, viz.: All those trees which 
your line cuts, must have two notches made on eaeh side of the 
tree, where the line cuts; but no spot or blaze is to be made 
on them, and all, or most of the trees on each side of the line 
and near it, must be marked with two spots or blazes, diago
nally or quartering toward the line. 

Posts must be erected at the distance of every mile and half 
mile from where t~c township or sectional line commenced 
(except a tree may be so situated as to supply the place of a 
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post). All mile posts must have us many notches cut on them 
as they are miles distant from where the town or sectional line 
commenced; but t.he t.own corner posts or t.rees shall be not~hed 
with six notches on each Hide. The half mile posts are to be 
without any marks. The places of the post.s are to be perpetu
ated in the following manlier, viz.: At each p~st the courses 
shall be taken, and the distallce measured to two or more ad
jacent trees in opposite directions, as nearly as may be, which 
trees, called bearing trees, shall be blazed on the side next the 
post, and one notch made with an axe in the blaze. 

Alid in case any corner should fall in a prairie, or other 
place where there may be no bearing trees within a eonvenient 
distance, you will, as the mark of such corner, raise around the 
post a mound of earth or pile of stones not less than two and 
one-half feet high, and two and one-half feet diameter at the 
base; and there shall be cut with a marking iron on a bearing 
tree, or some other tree within and near each corner of a sec
tion, the number Qf the sectioll, and over it the letter T with 
the number of the township, and above this the letter R with 
the Dumber of the range; adding to the number of the town
ship the letter N or S, as it may be North or South of the base 
line; and to the number of the range, the letter E or 'Vas the / 
range may be East 01' West of the meridian. But for the quar-
ter scction corner yon are to put put no numbers; they lIrc to be 
distinguised l,y. this mark: "t S." 

For the manner of numbering at the 
section corners, see example in the 
margin: 

R.9 E. !t.9 E. 
T.5N. T.5 N. 

26 2.'; 

Yon will be careful to note in your field book the courses and 
distances of all lines which you shall have run, the names and 
estimated diameters of all corners or bearing trees, and those 
trees which fall in your line, called station or line trees, notched 
as aforesaid, together with the courses and distances of the 
bearing trees from their respective corn~rs, with the letters and 
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numbers marked on them as aforesaid ; also, all rivers, creeks,' 
springs and smaller streams of water, with their width and the 
course they run in crossing the -lines· of your survey, !and 
whether navigable. rapid or otherwise; also, the face of the 
country, whether level, hilly or mountainous; the kinds of tim
ber and undergrowth with which the land may be covered, and 
the quality of the soil; all swamps, ponds, stone-quarries, coal 
beds, peat o.r turf ground, uncommon, natural or artificial pro
ductions, such as remains of ancient fortifications, mounds, 
precipices, caves, etc.; all rapids, cascades, or falls of water, 
minerals, ores, fossils, etc.; the true situa,tion of all mines, salt 
licks, salt springs, and mill seats, which may come to your 
knowledge, are particularly to be regarded and noticed in your 
field book. 

In all measurements the level or horizontal length is to be 
taken, and not that which arises from measuring over the sur
face of the ground, when it happens to be uneven and hilly. 
For this purpose the chainmen, in ascending or descending 
hills, must alternately let down one end of the chain to the 
grond and rise the other to a level, as nearly as may be, from 
the end of which a plumb should be let fall to ascertain the 
spot for setting the tally-t'od or stick, and where the Jand is 
very steep, it will be necessary to shorten the chain by doubling 
the links together so as to obtain the true horizontal measure. 

Though the lines be measured by a chain of two perches, you 
are, notwithstanding, to keep your reckoning in ehaius of four 
perches, of one hundred links, and all your entries in the field 
book, and all your plans and calcuiations accordingly in chains 
an.d links. 

As the principal source of error in surveying is in the meas
urement by the chain, you will be careful to attend to your 
chainmen, that they carry the chain horizontally, and to pre
vent their losing n tally-rod you must be provided with a set 
of them, pointed with iron or steel, and to allow none other to 
be used but the precise number which you shall have selected 
for the purpose. ' . . 

You will also, frequently, while in the field, attend to the 
correction of your chain. For this purpose you should be pro
vided with some measure taken from the standard chain in the 
office of the Surveyor General. 
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All lines (whether randolll or true) are to be noted in your 
field book: at the time of rUllning, and are to be kept in the 
order in which the work is executed; also, you must be careful 
to note the variation of the random lines from the corners or 
posts which they are intended to strike. 

All courses of whatever lines llll1St be taken with the sights 
of your compass set to the variation, and estimated according 
to the true meridian. For which purpose the variation of the 
needle at the place where you survey, must be taken or previ
ously known, and your compass regulated to it before you com
mence running the lines. 

No lines, of whatever description, are to be run, or marks of 
any kind, made by any person but yourself or one who may be 
under the immediate direction of yourself or some deputy sur
veyor duly authorized from this office. 

In your field boole the courses and distances must be placed in 
the margin, on the left, and your remarks and notes made on 
the right. The· best form for the field book is that of a sheet 
of foolscap paper folded into sixteen pages. 

The following is a specimen of the most approved manner of 
taking field notes: 

NORTH. 

0"8. Lk.~. 
20 ao 
37 10 
40 00 

53 75 
65 81 
80 00 

EAST. 

Oks. Lies. 
12 59 
19 50 
40 00 
55 00 
60 75 
74 09 
79 86 

Between Sections 35 and 36, T. 4 N., R. 9 East, first Meridian. 

A wliite oak, 20 inches diameter. 
A stream, ao links wide, conrse S. E. 
Set half mile post, from which a B. oak, 18 inches diameter, bears S. 

29, E. 17 links dist., and a W. oak, 24 inches diameter, Ix,ars N. 15, 
W. 23 links dist. 

A spring, course East. 
A sugar .tree, 12 inche~ diameter. 
!'let post corner to Secs. 25, 26, 35, 36, from which a sugar tree, 15 inches 

diameter, bears N. 42, W. 9 links, and a poplar, 30 inches diameter, 
bears S. 19, W. 12 links. First half mile hilly, second rate j last 
half-level, first-rate. B. oak, W. oak, hickory, sugar tne, poplar, 
walnut, etc. Undergrowth, spice, etc. 

Between 25 and 26, on random. 

A stream, 25 Iiriks wide, conrse S. 
Enter prairie. 
Set temporary t Sec. post in prairie. 
Left a prairie. 
A brook, 10 links, S. E. 
A brook, 5 linb, S.' E. 
Intersected east boundary 12 links north of post. Land level and rich. 

Timber-sugar, ash, poplar, oak, and so forth. Part prairie rich. 
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WEST. 

Chs. Lks. 
39 93 

79 86 

NORTH. 

Oks. Lks. 
15 40 
21 50 
40 00 
67 25 
69 92 
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Corrected West, between Sections 25 and ;$0. 

Set post at average distance on true line for} Sec. corner in prairie, 
}Vhere raised a mound. 

Section corner. 

Between Sections 25 and 26, T. 4 N., R. 9 E., first Meridian. 

A stream 25 links wide, course S. E. 
Entel"' prairie. 
Set half mile'post !n prairie, 'no bearing trees. 
To timbered land. 
An ash, 24 inches diameter. 
Etc" etc. 

In this manner you must enter all courses and distances in 
your field book, and the date must follow the close of each 
day's work, which field book, written with a fair hand, of each 
township separately, or a true and fair copy, together with the 
original, you will return to the office of the Surveyor General. 

The plats of each township and fraction&l part of a township 
must be neatly and accurately protracted on dU1'able paper, with 
an inch of margin on each side, by a scale of two inches to a 
mile or forty chains to an inch, and must be in such measure 
and proportion, in every line and part, as actually was deter
mined by measurement in the field. The scale by which the 
lines are laid down, with the true and magnetic meridian raised 
on the end thereof, are to be placed on the southeast corner of 
the plat. 

The following certificate must be inscribed on your plat and 
signed by you: 

Pursuant to a contract with and instructions from ............... , 
Surveyor General of the United States, bearing date ........ ; day 
of .. ; ............ , I have admeasured, laid out and surveyed the 
above described township (or fractional towIJ-ship) and do hereby 
certify that it had such marks al)d bounds, both natural and 
artificial as are represented on said plat, and described in the 
field notes made thereof, and returned with the plat into the 
Surveyor Ge.neral's office. 

Oertified this ......... day of.. ............ . 
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INSTRUCTIONS FOR SUBDIVIDING TOWNSHIPS • 

. Each side of a section must be made one mile in measure by 
the chain, and quarter section corners are to be established at 
every half mile, except in closing a section. If the measure ot 
the closing line should vary from eighty chains, or one mile, you 
are, in that case, to place the quarter section corner equi-distant, 
or at average distance from the corners of the -section. But in 
running out the sectional lines on the north or west side of the 
townsJiip, you will establish your quarter section corners at the 
distance of forty chains from the last section corper, in order 
that the excess or deficiency of the township as to complete 
sections may fall on'the north and west sides (according to the 
provisions of the Act of Congress of the 10th of May, 1800,) 
which balance or remainder you will carefully measure out to 
the township boundary, and put down in your field notes, in 
order to calculate the remaining or fractlOnal quarter sections 
on the north and west sides of the township. Also in running 
to the northern and western boundaries, unless your sectional 
lines fall in with the corners established thereon for the corners 
of sections in adjacent townships, you must set a post and take 
bearing trees at the points of intersection of your lines with the 
town boundaries, and take the distance of your corners from 
the corners of the sections of the adjacent townships ai:ld note 
that, and the side on which. it varies, in chains or links, or both. 

Th.e sections must be ~ade to close by ruuniI~g random lines 
from one to another, (except on the north and west ranges of 
sections,) and the true lines between them are to be established 
by means of ofi"Elets from the random. 

In fractional townships on rivers it will be necessary to vary 
from the foregoing rules, and the lines must be continued from 
the rectilineal boup.daries of the townships which may be par
allel to the river, perpendicularly to those boundaries till they 
intercept the river. 1'he section must be made complete on 
the sides of the townships bounded by straight 1ines, and all 
excess or defecit of measure must be thrown into the fractional 
I'ections on the river. 

The 'measure of the lines from the last section corners should 
be made very exact. 

3-GEOL. 
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Begin at 0, corner of sections 35 and 36, and 

run a true north course forty chains, and es
tablish the quarter section corner between sec
tions 35 and 36; continue forty chains further 
on the north line and establish the corner of 
sections 25, 26, 35 and 36. From this corner 
run a random line east for the corner of 25 
and 36 on the east boundary without blazing, 
and at the distance of ev.ery twenty chains on 
this line, set up a stake or make some other 
mark on the random line. If you strike the 
corner at M on the range line exactly, you hav.e 
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orilyto ,blaze back and el'ltablish the quarter section corner at 
the average distance betwe,en the corner on the range line at M 
and corner of sections 25, 26, 35 and .36. But if your randoll). 
line falls north or south of the corner on the range line, you 
must note the deviation in your field book, and return on the 
true' course, blazing your line and observing to, correct it by 
means of offsets trom the marks made on the random line. 
,From the corner of section 25, 26, 35 and 36, run due north 
one mile (setting the quarter section post as before at forty 
chains), and establish the corner of section 23,24, 25 and 26. 
Then run a random line as before for the correspondin'g corner 
at L, on the range line, and correct back on true line. In this 
manner proceed with the eastern tier of sections until you ar
rive at the corner of sections 1,2,11 and 12. From this corner 
run, as before, a due north course, between sections 1 and 2, 
forty chains, and establish ebe quarter section corner; continue 
north to the town boundary, noting the distance at which you 
intersect it. If you intersect the town boundary at the .comer 
established for sections 35 and 36 of the township north of you, 
you have only to make the proper marks for (and within) sec
tions 1 and 2, denoting their numbers with the number of the 
township and range. But if you intersect the town boundary 
east or west of the corner of sections 35 and 36 of the town 
adjacent, you must establish your corner for sections 1 and 2, 
at such points of' intersection, making the proper marks as 
above, anq noting carefully in your field book this distance of 
interseetion from the corner of 35 and 36, and whether east or 
west of it. 

Return south, and from the corner on the south boundary of 
sections 34 and 35 at P, run north on the second tier of sections" 
closing on the section corners previously established by random 
lines as before, and closing to the north boundary in same 
manner. 

In this manner proceed until you arrive at the last section 
corner toward the western boundary, from which corners you 
are to run out true lines due west, and establish the quarter 
section corners at forty chains, carrying out into the last tier of 
quarter sections (as on the north boundary) whatever excess or 
deficiency there may be in the measure of the township, in the 
same manner as directed in closing to the north boundary, 
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taking • care to establish corners at the intersection of the 
western hound~j.y, and to note the distance you inay intersect 
north or soutll of the .. CQrnel' established for sections in the: 
township adjacent. 

Great care must be taken that the north and south lines be 
run according to the true- meridian, as required by law, and the 
east and west lines at right angles to them as far as is practic
able in closing. But, if on running a due east and west lin.e, 
you find the post you are ruuning for lies very much to the 
north or f'!outh of the line, you are then to mistrust the measure 
by the chain, and, if possible, the lines on which the posts are 
established must be re-measured. Also in running the north 
and south lines, if you find by the measurement of the closing 
line, that there is a uniform convergency or divergency of 
those lines, you may then reasonably mistrust the accuracy of 
the direction of your lines by the needle. , In such case, it will 
be well to endeavor to run parallel to the meridian I,tdjaeent on 
which the sections close, in order that they may contain a just 
or legal quantity, viz.: 640 acres, or one mile square. 

You will take care that your posts be well driven into the 
ground, and that there be one or two sight trees marked between 
every cornel'. 

Any considerable departure from these instructions will be 
considered as a forfeiture of the conditions of the cont~act, or 
any claim for payment; and loose, inaccurate or precipitate 
work will not be admitted, either aA l'eApectA surveys in the field, 
or their retnrnA on paper. 



ARCH..E.OLOGY. 

Our earliest predecessors, the Mound Builders, are gone. 
Obeying the immutable natural laws of selection and the sur
vival of the fittest, driven off by a m,ore vigorous foeman race, 
they have passed &way, leaving behind them no story or tra
dition to give a clue 'as to what mauner of men they were. 

The Mound Builders were immediately followed by a race of 
fishermen, solely riparian in their habits, anu who procured 
their principal food from the rivers, while they cultivated a few 
domesticated plants. 

Finally carne a savage race of nomads with the wanuering 
habits, the cruel mode of warfare, the custorp of scalping, the 
habit of making sepulchral mounds, so characteristic of the 
wild men of Scytbia, and which may be traced along the whole 
line of march from ancient Scythia to the heart of America. 
With this race no extensive earth works were made, no large 
monumental remains exist of their erection. Averse to labor, 
the males were addicted only to war anu the chase, leaving to 
their women the ordinary toils of agriculture and horne. But 
the red man, too, is passing awn -. Only the barbarities of the 
worst of his race are remember d, while every generous act of 
hospitality and kindness, every noble deed of heroism in de
fense of people and country, ev 11 the eloquent pleas of their 
orat?rs for existence, are forgott n, and but few can recall the 
expressive names given by them to their villages, streams and 
localities. 

The map here presented gives the Indian names to the rivers, 
creeks, etc., of Indiana, and it epresents a heavy expenditure 
of money and time. The late Da iel Hough, of Wayne county, 
80 favorably known throughout he State, and who so earnestly 
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.enlisted his sympathy and labor in rescuing these facts as a 
palimpsest of the past, merits the credit, and deserves the high
~st honor for this labor of love . 

. The Indian names are given in Italics, and the common 
names in Roman letters. 

The family of Daniel Hough, deceased, have permitted the 
puMication ot this map by the Geological Survey, as their con
tribution to the Archreology of Indiana, and the hearty thanks 
-of the State Geologist are hereby rendered. The family still 
retain the copyright. 

This map is a beginning. It may possibly have a few faults. 
It is hoped that our friends throughout the 'State will make 
additions and corrections to the State Geologist, giving in par
ticular, the meanings of the names, with the name of the tribe 
from whose language they are drawn-whether Miami, Pottoe 

wattomie, Shawnee, or Delaware, etc. 
In addition to the foregoing map, so carefully prepared by 

Daniel Hough, the State Geologist is indebted to the Hon. H. 
W.Beckwith, of Danville, Ill., for the following additional list 
-of Indian names for the streams and lakes of Indiana, w~th 
notes on the relations of the different tribes, nations and 
languages prevalent in Indiana, as also the meaning of the 
Indian names. 

Mr. Beckwith is enabled to furnish this valuable and impor
tant addition to our knowledge of the early history of the 
native races, by reason of years of labor spent in preparing his 
interesting work on the aboriginal history of Illinois, Indiana 
and the great Northwest.' Not only years of time, but large 
sums of money have been by him expended for rare and costly 
books, as well as in visiting and studying the great central 
libraries ,of our country. 

The State Geologist acknowledges, with liveliest gratitude to 
Mr. Beckwith,.this valuable contribution to American knowl
.edge. 
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INDIAN NAMES OF WATER COURSES IN THE STATE 
OF INDIANA. 

BY H. W. BECKWITH, ESQ., DANVILLE, ILLINOIS. 

THE MAUMEE.-By the Shawnees was called" Ot-ta-wa-se-poie," 
that is Ottawa river; reason, Ottawa Indians had villages upon 
its banks. The W yandots called it "Cagh-a-ren-du-teie," "River 
of-the-Standing-Rock," because of a prominent rock that stood 
in,'or near, the stream in the vicinity of Maumee Rapids. Vide 
John Johnson's Account of Indian Tribes, etc., published in 
vol. 1, "Archreologia Americana." 

, THE ST. MARy'S.-By the Shawnees was called the" Co-koth-e
ke-se-poie," that is, Kettle river. Reason not given. Same au
thority. 

THE WABASH.-From two Algonquin words "Wau~ba,'~ 
(White) and" Wa-bish," (Water). "Wau-bish," i. e., White river. 
Iroquois name, "Qui-a-agh-te-na," Freneh name "Ouabach," 
though that is truly the name of its south-eastern branch (the 
present White river.) Vide, map of Lewis Evans, published in 
1755. 

THE MrssIssINEwA.-From the two Algonquin words "missi" 
and" as-sin," [with termination ewa given to indicate inanimate 
objects, or for the purpose of euphony,] signifymg the" River 
of Much (or Great) Stones," as your Geological Report amply 
confirms. Vide, your Geology of Miami County. 

TrpPEcANoE.-Says Rev. Isaac McCoy, Baptist Missionary 
among Wabash Tribes, "the Indian pronunciation is' Ke-tap-e
ton.' It does not embrace the word canoe as ,many suppose. 
With slight variations in the difFerent dialects spoken iilthat 
region, the name for 'canoe' is 'chee-man.''' McCoy does not 
give meaning of "Ke-tap-e-ton," -the root of the word how
ever, is "Ke-non-ge," or "Ke-no-zha," mea~ing the long-billed t 

or walled-eyed pik~, that is Pike or Pike-fish river. Vide, 
serial Algonquin Vocabularies and Flint's Geography of Wes
tern States, published in 1828. 
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RED- WOOD CREEK.-" Mus-qua-rne-tig-se-pe," from the com·, 
pounding of the two Ojibeway Algonquin words, "Mus-qua," 
[Red], and" Me-tig," [Tree, or Wood], literally Red-wood Tree 
river. Vide, Prof. Keating, in Long's Expedition though Indi
ana and Illinois, in 1823. 

PINE CREEK.-In the same dialect, [for it must be borne in 
mind that when the whites first came in direct contact with the 
natives of Western Indiana, the entire country west of the 
Wabash and north of Pine creek (which stream was then the 
north boundary of the territory of the Kickapoos), was occu
pied by the Pottowattomies, who were one of the three tribes 
composing the great Ojibeway, or Chippewa confederacy, and 
who ga.ve their names to the streams, and in many instances it 
is only these that are left to us. Hence, we often look to the 
Ojibeway, instead of the Miami Algonquin dialect, for the root 
and signification of names. One of the most difficult problems 
the Ethnologist encounters in deciphering aboriginal names, is 
to first determine the dialect. Is it Shawnee? Miami? Illinois? 

, . or Ojibeway? All Algie, or Algonquin, yet each having itg 
pecnliar, and in many instances, radical difterences. And it is 
here that our friend, Judge Hough, was often at fault. Again, 
white men with no scientific attainments, and who gave Indian 
names, and their rendering, are the poorest and least reliable 
sources of' authority, as I have often found], is "Puck-gwun
nash-ga-muck-se-pe," literally the " \Vhite-Pine-rrree-of-the
Bark-Peeling-Kind." Vide, Prof. James' Vocabulary. 

W ILDcAT.--Wildcat is "Pish-e-wa." It so happens that in the 
Shawnee, Ojibeway and Miami dialects this is the common 
word for the same animal, the wildcat. "Pish-e-wa" was also the 
Indian name of the last great chief of the Miamis, Godfroy 
Richardville, whose late village, and where he died, was upon 
the "Mississenewa," near Peru. 

KANKAKEE.-" The-a-ki-ki," from the two words, "the-ak" 
(wolf) and" a-ki" (land), literally, "Wolf-land river," from the 
fact that many years since a band of Indians of the Mohegan 
tribe, who called themselves Wolves, being driven'from their 
ancient home by the Iroquois, took refuge on its banks. Vide, 
Father Charlevoix's Narrative Journal, containing his voyage 
down the Kankakee river in 1721. (It was from some of these 
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Mohegans, at whose village a few miles southwest of South 
Bend, he recruited his forces for his expedition down the Kan

kakee, Illinois and Mississippi riv.ers.) 

IROQUOIS.-SO called prior to the year 1700, because of a.de
feat of a war party ot Iroquois upon its banks by the Illinois 
Indians, the only instance in which the Iroquois were ever de
feated in their exterminating wars upon the Illinois .. By the 
Kickapoos it was called" Mock-a-bel-la," a French-Canadian cor
ruption of a compound word, the root of which is "mo-qua" 
(bear). Again, the Commissioners of Indiana and Illinois ap
pointed to run the boundary line between the two States, in 
their report in 1821, give it the name of "Pick-a-rnink" river. 
At this period the Pottowattomies had exclusive possession of 
the entire country dr'dined by this stream. Knowing this, 
and allowing for carelessness of average writers in Indian 
names, the signification is easily attained. "Ah-mik" is the 
Pottowattomie for beaver, while" pah-ka-mik" is the name of a 
full-grown beaver; hence" Pick-a-mik," or, 1I10re properly," PaA
ka-inick"-Beaver riv.er. There is a tributary of the Iroquois 
called Beaver creek, to which I remember to have heard old 
settlers prefix the word" little," and it is natural that the In
dians should have called the Iroquois the Full-Grown-Beaver 

river. 
BEAVER LAKE.-In t!J.is connection we have a very sure foot

ing for the aboriginal name of the once beautiful Beaver lake, 
now growing corn as abundantly as it originally produced the 
beaver. "Sag-a-yi-gan" (a lake) and "uh-nick-yug," (the "yug" 
added to the" uh-nick" being the plural number of beaver.) 
"Sag-a-yi-gan-uh-nick-yug" the lake of the beavers. 

WHITE RIVER.-By the Delawares, who for many years lived 
in the part of Indiana drained by White river, this stream was 
called the" Ope-co-mee-cah." Vide their own statement of th~ir 
country and its boundary at a treaty which is copied in Hil-
dreth's Pioneer History. 

VERMILLION.-By the Miamis called" Pi-auk-e-shaw." The 
word" Pi-auk-e-shaw" was descriptive of a red earth, known 
under the provincial name of red-keel, produced 'by the burn
ing of the shale overlaying the outcrop, of coal, the latter ig-
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niting from the autumnal fires. This chalk, or calcined shale" 
is found 1n great abundance along the streams, and the Indians 
used it as paint. The signification is preserved in the Frenc,h 
word, Vermillion, synonymous with the English word, Ver
million. The name" Pi-nuk-e-shaw" is recorded in documents of 
the French when in possession of this country, more than a 
century and a half ago. A band of the Miami tribe, who oc
cupied the country along the waters of the Vermillion, were 
called "Pi-auk-e-shaw8" for that reason. In time they were 
called the upper" Pi-auk-e-shaws," 01' Vermillions, to distin
guish them, from members of the same sub-tribe, occupying 
both sides of the Wabash, near Vincennes. The river gave 
the name to this tribe of "Pi-auk-e-shaws"-not they their 
name to the stream~the same as the Eel river gave its name to 
another tribe of Miamis who lived upon its waters. 

On your map I have lengthened out with.a pencil mark the 
Vermillion river, to give it the prominence which it historically 
deserves. It was the boundary for many years between 'posses
sions of different tribes, and during a period of its ownership 
by France, the Vermillion was a part of the boundary between 
Canada and Louisiana. 

EEL RIvER.-In the OJibeway dialect is "Ke~na-be-gwinn

maig," (the "maig" being the plural,) a free translation of 
which is Snake-fish river. I have left off the" Se-pe," or term 
for water course. 

THE OHIo.-This name can not be improved npon. It was 
given by the Iroquois, sub-tribes of Southern New York, living 
on the Allegheny branch, who called it "O-i-o," meaning "beau
tiful"-a name perpetuated in the French, "La Belle." This 
nation used the Ohio as a means of transit in their conquests 
over the Shawnees, Chickasaws, and other tribes. There is 
another name by which this river was called, not generally 
known, and which is of' vastly more hiEltorical importance, and 
only recently brought to light in the translation of Father 

. Gravier's manuscript letter of a voyage made by him down the 
Mississippi, in the year 1700. 'With his attention directed 
et;!pecially to the subject, and for the purpose of clearing l1P 
the confusioil produced by other writers with reference to the 
Ohio and its tributaries, he distinctly observes that the Oh~(}"by 
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both the Allianies and Illinois, was called the river of the "A
Kan-Sea," because the A-Kan-Seas formerly dwe~t upon it. 
This fact ought to be preserved. The earliest Fr~nch explor~rs 

, found the A-Kan-Seas lower down the. Mississippi, near the 
mouth of. the Arkansas. They were the most skilled O,fa11 
aboriginals in weaving and painting cloth, making glazed pot
tery, and erecting mounds for tbeir sun or fire worship. ,All 
these facts will probably form a basis of better theories as 'to 
the ancient earthworks on the Ohio, below and above Marietta. 
I would.suggest that the Ohio of the Ir0quois and A-Kan-Sea of 
the Miamis would be a better duplicate of names fDr the Ohio 
river than the Eagle rjver of the Delawares, or Turkey river 
of the Shawnees, who were latter day Saints upon its borders~ 
neither of whom were in Ohio until long after the stream had 
become known to the French as well as English colonists. 

• 
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OUTLINE GEOLOGY OF INDIANA. 

The outline getllogical map of the State, printed herewith, is 
upon so small a scale that it must be regarded as merely a 
rough sketch. It shows, however, with reasonable accuracy, 
the surface exposures of the rocks of the several geological 
formations. An extended description of eacD of the general 
strata with a section illustrating the same might have been ad
vantageously added to the present Report,' but circumstances 
permit of only the following brief '3tatement, embracing a list 
of the counties in which the several strata are found. 

LOWER SILURIAN. 

The rocks of the Lower Silurian age, known as the Hudson 
river or Cincinnati group, are found in the southeastern division 
of the State, extending also throughout large areas in Ohio and 
Kentucky. They are well exposed in the bluffs of the Ohio 
river, extending west to the mouth of Fourteen-mile creek, in 
Clark county, and form the surface rocks in the counties of 
Wayne, Union, Fayette, Franklin, Dearborn, Ohio and Switz
erland. In several of the adjoining counties to the west are 
exposures of lower Silurian in ravines and deep cuts, as on t4e 
extreme east side of Clark, Jefierson, Decatur, Rush, and in 
the southeastern part of' Randolph counties. The rocks of this 
formation are filled with well-preserved fossils, and in decompo
sition form a rich and highly productive soil. 

UPPER SILURIAN. 

Strata of the Upper Silurian formation form the general sur
face "rocks of the counties immediately west and northwest of' 
those in the lower Silurian, including Adams, Wells, Hunting-
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ton, Wabash, Miami, part of Jasper, White, Cass, part of Car
roll, Jay, Blackford, Grant, part of Howard, Delaware, Madison, 
the eastern parts of Tipton and Hamilton, Randolph, Henry, 
Hancock, Rush, Shelby, Decatur, the eastern part of' Marion, 
Bartholomew, Jennings, Jefferson, and the eastern parts of 
Scott and Clark counties. The upper Silurian strata also ex
tend north and northwest from these counties to the northern 
boundary of the St.ate, at many points being locally capped 
by uneroded areas of Devonian age, but the Silurian is so 
deeply covered with bowlder d~ift as to be rarely seen, and its 
,presence is more known by test bores than by outcrops in the 
drift district. 

Soils derived from the disintegration of rocks of this age 
are, as a rule, cold, heavy clays, which, when drained, produce 
good crops of wheat and the grasses. 

DEVONIAN. 

The Devonian rocks are exposed in a narrow band, com
mencing on the south at the Ohio river in Clark and Floyd 
counties, and extend thence north and west through the coun
ties of Scott, Jackson, Bartholomew, J'ohnson, Marion, Boone, 
Clinton and Carroll, with local exposures in Tippecanoe, Cass, 
White and Jasper, Miami, Wabash, parts of Shelby, Jennings, 
Jefferson and Jackson. ]'rom fossils collected in the drift area 
to the north and west, and from test bores, it is known that De
vonian rocks have been more or less eroded, but once covered 
much of the northern third of the State, and at many points 
they are still in place .. 

SUB-CARBONIFEROUS OR MOUNTAll'i LIMESTONE. 

Rocks of the Sub-Carboniferous series form the surface strata. 
in a wide belt west of the Devonian and east of the coal meas
ures, and these, for the most part, constitute the rockyexpo
sures of the counties of Harrison, Crawford, Orange, Washing
ton, Lawrence, Brown, Monroe, Owen, Morgan, Putnam, Hen
dricks, Montgomery, Tippecanoe and Benton, with parts of 
Perry, Floyd and Jackson. The eastern line of this b.elt is 
composed of shales and sandstones of the Knobstone group, 
while adjoining on the west are the great cavernous limestones 
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of the State, so well exhibited in the southern counties, but 
which thin out to a few feet at the north. The soil of this dis
trict is remarkable for its growth of cereals and grasses. 

COAL MEASURES. 

The rocks of the coal measures are found in the counties of 
Posey, Vanderburgh, Warrick and Spencer, the western parts 
of Perry and Crawford, in Gibson, Pike, Dubois, Knox, Daviess, 
Martin, Sullivan, Greene and Clay, the western part of Owen, 
an9- in Vigo, Parke, Vermillion, Fountain and Warren, with a 
projection in a narrow band of' coal measure rocks (Conglom
erate sandstone), underlaid by thin beds of Keokuk limestone 
and Knobstone shales of the Sub-Oarboniferous group, extend
ing from the northern part of Warren county, in a northeasterly 
direction across Benton and terminating near Rensselaer, in 
Jasper county, where the Conglomerate is massive. It is proba
ble that this projection is not continuous, but interrupted at 
intervals. 

It is apparent, therefore, that the lower Silurian, being the 
oldest rocks brought to the surface, underlie all the more recent 
rocks which in succession have been deposited upon or about 
it during the dift'erent ages of the earth's existence. A shaft 
or bore put down in the western part of Gibson,county would 
pierce in sllccession all the geological formations of the State, 
and would show the approximate depth of each to be as fol
lows: 

General Section. 

Coal nleasures.................................................... 725. feet. 
Sub-Carboniferous........................ ...... ............... 680 " 
Devonian....... .. .... ........ .......... ...... ......... ...... ...... 200 " 
Silurian ........... !' ••••••••••••••••••••••••••••••••••••••••••••••• 3,000 " 

TotaL ........................................................ 4,605 " 
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Newton was one of the last counties organized in the State. 
Situated in the midst of the great northwestern prairie district 
of Indiana,.it long formed a part of Jasper county, and it was 
not until 1860 that it was organized separately. It is bounded 
on the north by Lake, on the east by Jasper, south by Benton 
county, and on the west by part of the eastern boundary of the 
State of Illinois. 

Kentland, the county seat, is situated on the Logansport and 
Peoria Division ot:" the P., C. & St. L. R. R., and is about one 
hundred miles northwest of Indianapolis, five miles from the 
Illinois line, and two miles from the southern boundary of the 
county. The only other towns of any size are Goodland, in 
the southeastern corner, and Morocco, I1ear the center of the 
county. 

Newton county contains 400 square miles, of which the num
ber of acres subject to taxation is 252,079, with an additional. 
area of wet and swamp lands, in part beionging to the State. 
and not taxed, of about 2,000 acres, making a total of 254,079 
acres. 

The whole of this area was originally about 66 per cent. 
prairie, and at that time the number of acres in good timber 
was about 60,000; to which may be added about 25,000 acres 
of brush and small timber. 

The Kankakee river flows from east to south of west along 
the whole of the northern boundary, forming the dividing line 
between it and Lake county. Throughout its whole course it 
is sluggish and tortuous. The Iroquois river flows across the 
county in a nearly west direction, through the southern half, 
while Curtis creek flows in a general southeasterly direction 
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near the east "Central part,joining the Iroquois in Jasper county, 
and Beaver creek (the former outlet of Beaver lake) runs south 
and west through the central parts into the State of Illinois. 

rfhese were originally strong streams of water, with a full 
flow, generally yellowish in color, from the decay of vegeta
ble matter· on its banks and from the iron in the marshes and 
swamps, while from the present constant source of supply of 
water they are not addicted to extreme very low stages or to 
sudden overflows. Their waters being of gentle current and 
muddy bottoms, are well adapted for the homes of non-migra
tory fishes, especially of the lake type; hence the Kankakee, 
Iroquois, and other streams are the delight of fishermen, who 
are rewarded with the best and brightest of the finny race. 

Beaver lake, near the central part of the county, was for
merly drained in a south and west direction by Beaver creek. 
Its original area was about 25,000 acres, having a depth of 
from two to six feet, averaging about three and a half feet. It 
was drained by the State ditch from its northern extremity 
into the Kankakee river, and now the area covered with water 
is less than 1,000 acres. Of this original lake bed, 2,500 acres 
are at present in cultivation, while the balance is being rapidly 
drained and prepared for tillage. 

Little lake, in the southwestern, and Mud. lake, in the north
western corner of Colfax township, are smaller bodies of water, 
lying south and east of Beaver lake. 

SURFACE CONFIGURATION. 

The general aspect of ,the county is a great plain, being a~ 
elevat~d plateau. well up toward the summit of the glacial 
drift. 

Since, and during that epoch in geological history, the sur-
face has been molded by sluiceways from melting ice and the 
waters of the present actual streams, formerly in greater vol
ume. This has resulted in the formation of wide' valleys, 
through which all the streams flow, with intervening ridges of 
from. fifty to eighty feet above the valley centers. . 
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The ridge dividing the waters which ·flow into the Iroquo\s 
from those of the Wabash system, is close to the southern 
boundary of the county. A.nother important ridge, not qu~t~ 
sowell defined, divides the Iroquois from the Kankakee. 

These ridges aflord ample facilities for the drainage of the 
northern and central districts; which will be treated further on, 
under the head of "Economic Geology." 

In the northern third of the county, the soil is largely com
posed of loose sand; hence, while it is not so well adapted to 
ordinary agricultural purposes, yet for special crops, with man
ures, it has been found productive and profitable. 

This 1ast district is palpably lacustral in its characteristics. 
Sloughs, swamps and marshy thoroughfares indicate the old 
beds of lakes, while the sandy divides between them show the 
ancient shore lines. But, significant of that time of many lakes, 
the whole region is traversed by sandy ridges on the northeast
ern shore of such lakes, having an invariable trend from north
west to southeast, with sloping sides to the southwest, and 
abrupt banks to the northeast. Heretofore it has been sup
posed that these were simply the shore lines of such bodies at 
difl'erent stages of water, 

The foregoing circumstances, however, added to a careful ex
amination of the fact that these saud ridges are not laminated 
as by a deposit by water, show that their origin is due to other 
causes. 

The prevailing summer and autumnal winds at that time, as 
at present, were from the southwest. It is well known that 
loose. sand is rapidly and powerfully drifted before a strong 
wind, as is seen at the "Hoosier Slide" and adjoining regions at 
Michigan City, as well as in the donnes or sandy lands of 
France. Hence, in the direction from which the winds came, 
'the slope of these sand ridges faces toward the southwest, and 
their abrupt bank: is opp·osite to it, or toward the nortlieast. 

A.t occasional points, where an uninterrupted wind impinged 
against these ridges, or where the grass and brush had beenre
moved by Indian encampments, or by the passage of herds of 
buffalo, a break would occur upon the surface; the loose sand 
would be subjected to the action of the winds, and portion~. of 
such ridges would be blown away, to be built up in the shape 
of 'new ridges, or mounds and hillocks, leaving behind cu.p-
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shaped basins or hollows, at the place of removal. Instances 
of such. action may be seen all along the eastern and southeast
ern ridges surrounding Beaver lake. These knolls and sharp 
conical mounds naturally attracted the attention of our mound 
builder predecessors, and are sometimes mistaken for their own 
handiwork. 

On the divide between the Kankakee and the Iroquois are 
ridges, knolls and areas, underlaid by good beds ot' gravel, 
which had scarcely been noticed until the time of my visit. 
This matter, of considerable practical value, wHl be noticed 
under the head of "Economic Geology.'~ 

RE~NT Gl1~OLOG Y. 

The surface of the county is so deeply covered with soil, sand 
and loam, which had their origin in causes still in action, s,!ch 
as lake, river and pond deposits, that but little study is afforded 
of the greater modifying causes of the glacial and ancient 
lacustral epochs. The presence of the great ice drift is attested 
by the bowlders, gravels, and imported rocks from the distant 
North, as seen in the ditches and hmsides of this region, as well 
as occasionally in the open prairies. The deep wells through
out the county pierce the great bowlder drift or clays of the 
"Ice age," and there is i<mnd a constant bed of this material 
covering the underlying rocks to a depth of' from 60 to 150 feet 
or more. This would indicate that powerful denuding currents 
swept from east to west over the county, cutting out deep, wide 
valleys in the rocky beds below, and removing remarkable 
amounts of stony material. 

Following upon this came the great northern ice flow, which 
filled up these valleys, and deposited its immense burden of clay, 
bowlders and gravels upon the surface to the depths mentioned 
above. 

The phenomena of these ancient erosions and denudations 
and the replacement of the surface of the county are indicated 
by the following sections of bores and deep wells: 
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Section in Alex. J. Kent' 8 Well. 

Section 22, township 27 north, range 9 west, one mile north
east of Kentland, bored 1869 and t 870. 

Soil, black ....................................... ·· .. · .. · .. · .. · 
Gray clay, bowlder~ ...................................... .. 
Bowlder, blue clay ......................................... . 

. The s'amtl, with partings of sand and fine gravel.. 
Blac\<: slate, with bitumiuous partings .............. . 
Devonian limestone ........................................ . 
Upper Silurian limestone ............................... .. 

2 ft. 
10 
70 

100 
70 
20 
48 

06 in. 
00 
00 
00 
00 
00 
00 

Total. ...... : .............................................. 320 ft. 06 in. 

Section in Kentland We.ll, Public Square. 

Section 21, township 27 north, ran~ 9 west. 

\ SoiL............................................................. 2 ft. 00 in. 
Blue glacial clay .. ; ......................................... 148 00 
Black slate.................................................... 73 00 
Devonian limestone........................................ 25 00 
Upper Silurian limest<ime ................................. 120 00 

TotaL ..................................................... 368 ft. 00 in. 

Water flowed at 300 feet. 

Section at Kent's TVarehouse, Kentland. 

Section 21, township 27 north, range 1-) west. 

Soil. .............................. ·.·· .... ··· .... · .......... · .. ·· 
Blue bowlder clay ......................................... . 
Black slate ................................................... . 

2 ft. 00 in. 
80 00 
80 00 

Total. ...................................... ,# .............. 162 ft. 00 in. 

No water. 

Section at Kent's Farm, Two J'Iiles Southwest of Kentland. 

Section 29, township 27 north, range 9 west. 

Blue clay .... :.: ............................................. .. 50 ft. 00 in. 
Hard limestone ........................................... : .. 00 00 

Total. ........................... · ........ ···· .... · ........ · 50 ft. 00 in. 
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Section at Kent's Farm, Four Miles "Northeast of Kentland. 

Section 18, township 27 north, range 8 west. 

Blne clay ..................................................... . 
Water, in limestone ............................. · ... · .... .. 

50, ft. 0,0, in. 
S 0,0, 

Total........................... .......................... 53 ft. 0,0, in. 

Section at Besicker's. 

Section 14, towIiship 28 north, range 10, west, 8 miles north
west of Kentland, l~ rililes east of State line. 

80il................................... ............... ............ 3 ft. 0,0, in. 
Yellow clay......... ..................... ...... ............... 6 0,0, 
Blue glacial clay ............................................. 156 0,0, 

Gravel and sand .............. :... ........ ................... 6 0,0, 

Total ...................................................... 171 ft. 0,0, in. 

Section at Mark Petersen's Farm, Eight Miles Northwest of 
Kentland. 

Section 11, township 28 north, range 10, west, half a mile east 
of State line. 

80i1. ............................ · .... ··· .. ···· .. ··· .. · .. · .. · .. · .. 
Yellow clay ........................ ~ ........................ .. 
Blue bo,vlder clay ........................... .' ........... , .. . 
Fine gravel. ................................. · .. ·· ...... · .. · .. · 
Sand ........................................... ····· .... ·· .... ·· 

2 ft. 
f) 

15.4 
6 
2 

0,0, in. 
0,0, 

90, 
0,0, 
0,0, 

Total. ..................................................... 170, ft. 0,0, in. 

Section at P. Strickler'S, Ten Miles West-northwest oj Kentland, 
Half a Mile West of State Line. 

80il . . .... . ....... . . .... .. .... .. .. .... . ........ . ... . . .. .. . . .. .. .. 3 ft. 0,0, in. 
Yellow clay .................................. ; ....... · ...... ,· 4 0,0, 
Yellow sand ......... · ........... :: .......... : .. : .. : ....... '··:· 1 QQ. 
Blue bowlder clay .... ;..................................... 117 0,0, 

Black slate ................................................... 25 0,0, 
Limestone, Devonian ..... ; ...... ;·;........................ 35 0,0, 
Limestone, Siluri~n ................................ :........ 10, 0,0, 

TotaL................. ...... ...... ...... .................. 195 ft. 0,0, in. 
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Section on Same Farm. 

Soil. ........................................................... . 3 ft. 00 in~ 

Blue clay .......................... ·· ...... ·· ...... · ...... '· .. .. 
Water, in black slate ... : .. : .............................. . 

122 00 
1 00' 

Total.................................... ...... ...... ...... 126 ft. 00 in., 

Other wells in the adjoining regions of Illinois give slate and 
limestone at 110 to 125 feet, showing the deep erosion of the 
ancient Valley of the Iroquois from northeast to west-southwest" 
and invites drainage in that direction. 

Section at W. C. Russell's. 

Section 14, township, 28 north, range 10 west, 8 miles north-. 
west of Kentland. ~ 

Soil and drift................................. ...... ......... 125 ft. 00 in~ 
Black slate ......................................... ··· .. · .. ··· 10 00 

Total:................... .......... ...... ............ ...... 135 ft. 00 in. 

Section at J. V. Speck's. 

Section 13, township 27 north, range 10 west, 5 miles north
west of Kentland. 

Four wells, 55 to 86 feet in blue clay; wood and 
plant remains, with brown swamp muck at bot-
tom ............ ·· .... ··· ................ · .. ·· .. ··· .......... ·· 

Sand and gravel .................................... ···· .. · .. 

Total. ................ · ......... · .. · .... ·· .. ··· ...... · .. · .. 

80 ft. 00 in. 
6 00 

86 ft. 00 in. 

Did not go down to slate or stone. 
This would indicate the ancient or early river bed south of 

Speck's and north of Kentland. 
In the Iroquois valley ma~ wells have ?een bored cl?se 

along the stream; all of these, so close to the r~ver that the, hIgh 
water backs up to them, flow the year round. All are charged 
with iron and some with burning gas. 
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Average Section in Wells, Four Miles 'North oj Kentland . . 
Soil ............................. :.............................. . . 2 ft .. 00

1 

in.. 
Quick sand ................................................ 12 to 15 00 J 

Blue clay ................................................. !.... 30 00 
Hard-pan gravel ......................... ~... ............... 5 00' 
Blue sand ......... : ................................. ;.......... 4 00) 

Total..................... ........................... ...... 56 ft. 00 in. 

This average section indicates a great thickening of fluviatile 
deposits, a:nd suggests the possibility that the channel of the 
Iroquois is being filled up. 

Section at Isaac Eastburn's. 

Section 23, township 27 north, range 10 west, 4 miles west of 
Kentland at State Line. 

Black soil .................................................... .. 3 ft.. 00 in. 
Yellow clay ................................................... . 6 00 
Blue glacial clay .......................................... .. 25 00 

. Blue glacial clay with partings of sand ............. . 46 00 
'Gravel and fine sand ..................................... .. 3 00 

Total. .................................................... . 83 ft. 00 iri. 

The foregoing wells were bored by David McKenzie, to 
whom the Survey is indebted for the statements here given. :; 

Section-Average oj Twelve Wells Bored by Hyer Brothers in and 
near Kentland. 

Soil. ............................. ~ .............................. . 
Yellow clay .................................................. . 
Blue glacial clay ............................................. . 
Sand, sharp ..................... .... ·f .. • ...... .............. . 

'\, 

Total. .................................................. ;; .. 

2 ft. 0,0 in. 
10 .00 
45 00 

2 00 

59 ft.-OO hi. 

Water rises to within eighteen or twenty feet of the surface. 

• 
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Section in .Drake's Well. 

Section 25, township 27 north, range 9 west. 

SoiL ............................. ·: ........................ , .... . 1 ft. 00 in. 

Yellow clay ....... , ........................................... . 
Blue glacial clay ........................... ·.··· ........... . 
Gravel and sand ................................. · .......... ·· 

12 0.0 
20 00 

2 00 

Total. .................. ' .................................. . 35 ft. 00 in. 

Artesian flow. 

Section at Ed. Brush's, Three Miles Southwest of Kentland. 

80i1. .................................. · .... ··· ...... · .... ·· .... .. 2 ft. 00 in .. 

Yellow clay ................................... ·· .. : .... · .... ·· 
8and and gravel. ................... : .......... ···· .. ········ 
Blue clay .............................. ·· .... · .. · .. ··· .. ····· .. 
Hardpan gravel. .............................. : ...... ·· .... · 
Limestone ... ~ .................... ·· .. · .. ······ .. ····· .. · .... · . 

7 00 
4 00 

68 00 
4 00 
1 00 

TotaL ......................... ····· ...... ·· .... ·· ........ · 86 ft. 00 in~ 

In this bore, artesian water rises to level of the ground. 

Section at Ezra Jones', near Brook, Eleven Miles Northeast of 
Kentland. 

SoiL ........................................................... ;. 2 ft. 00 in. 
Yellow clay and sand .................................... .. 
Blue glacial clay .............................. ·· .......... ·· 
8and ............................. ···· .. · .... ·· .... ·· .. ·· ...... .. 

10 00 
45 00 
1 06 

Rock bottom ................ ~ ............................... . 00 00 

TotaL........ ..................... ...... ...... ...... ...... 58 ft. 06 in~ 

Section in Gas Well, Francis Lowe's, One-Quarter Mile South
west of Kentland. 

80il. ......................... · ........ ··· ...... · .... ·· .... ·· .. ··· 2 ft. 
10 Yellow clay .................................................. .. 

Blue clay .................................... · .... ·· .... ·...... 45 
Quicksand ................... ~ ................................ 12 
Black slate bottom ............................... ; .. ··· .. ·· 00 

00 in. 
00 
00 
00 
00 

TotaL................. .... .................... ...... ...... 69 ft. 00 in~ 

I 
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Burning gas was discharged with violent periodic bursts, 
throwing sand and water thirty feet in the air. When gas was 
dischargiug, the tube trembled with agitation, and the outer 
tube became electrified, giving shocks. . 

'. Anot~ergas well in the town con~inued t?: d,isc~~{~e. ~or 
twelve years. .. 

From these boi'(js it is evident that the. ancient valley of the 
Iroquois river existed one to two miles sou~h of its present bed, 
and had a depth below the surface from 150 to 200 feet, deepen
ing to the west. It is also known by a bore near the south line 
of Iroquois county, Illinois, that one of these ancient east-west 
valleys 'had a depth of 500 feet through soil al1d bowlder drift 
to its rocky bed. 

These indications seem to show that a new bed for the Iro
quoi,s, opened one or two miles south of the present channel, 
and produced across the line to some watercourse 100 to 150 
feet lower than the present surface of that valley, would cut 

\ for itself a deep channel through the clay sub-stratum, drain 
this and adjoining regions to the east, and benefit the citizens 
of this section of country, and the State of Indiana, to the ex
'tent of millions of dollars. 

At the thriving village of Morocco, Lowden & McCorcle have 
-established an extensive creamery for the manufacture of but
ter and the shipment of that product and milk to the Chicago 
markets: A, good supply of fresh water was necessary, hence 
a bore for a well was being put down, but unfinished, when vis
ited. 

Section in W1ll at lIforocco. 

Yellow clay .......................... ~ ...................... .. 14 ft. 00 in. 
'Blue ·clay .............................. ~ ...................... . 113 00 
Niagara limestone to bottom .... , ...................... . 9 00 

TotaL................. ...... ...... ........................ 136 ft. 00 in . 

. " 
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PALEOZOIC G~OLOGY. 

As before mentioned, nearly the whole surface of this county 
is deeply covered with glacial drift impenetrable to the geolo
gist's ,eye. It is known from the geology of the adjoining re; 
gions to the north, and from deep bores, that the northern part 
of the county is underlaid with Niagara limestone of the Up
per Silurian age; that the Valley of the Iroquois is underlaid 
by Genessee shale (or black slate) of the Devonian age. Infer
entially, the southern portion of the county should be underlaid 
by rocks of the Upper Devonian Groups, or of the Sub-Carbon
iferous age . 

. But three and a half miles southeast of Kentland the rocky 
oeds come to the surface, or nearly approach it, over an. area of . 
more than 100 acres .. At one of these exposures the bedding is. 
r;tearly horizontal-at the other, in close proximity, the rocks 
were in nearly a v~rtical position, with a north-south trend,. 
showing either serious dislocations or deposition under cir
cumstances which gave origin to the most pronounced false:. 
bedding . 
. At the latter station the stone was a slightly crystalline,. 
1?1uish-gray limestone, with great nodules of cone-in-cone one to 
two feet in diameter, indicating pressure of superimposed ma
terial while it was in a plastic condition . 

. At the time of my first visit, accompanied by Assistant 
George K. Greene, after ammlt careful and thorough search, 
not a single fossil, or fru-gment of a fossil, was found which 
could determine the age of these rocks. 

On a subsequent visit, Mr. Greene was able to find, at one of 
these-MeKee's Quarry (Sec. 25, T. 27 N., R. 9 W.)-some slabs~ 
containing the following fossils: 

'Tetradium jibratum ..... . 1 ....................................... ~ •••• Safford_ 
Zygospira modesta .................................................... Say. 
Streptorhyncus ............ ............................................. Sp.? 
Leperditia .............................................................. Sp.? 
Ptilodictya ..... : ........................................ ................ Sp.? 
.Orthoceras ......................... ,' ................................ .... Sp.? 

. Fragments of stems of Glyptocrinu8. 
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These fossils indicate. that tl;te rocks ,are Silurian, and proba
bly of Lower Silurian age.' 'The mass'is too large to admit 
'of explanation' by its 'trausportafioI1 'during the Ice period; 
while the uniform, undisturbed condition of the strata of this 
and adjoining s.tates will not allow the presumption of up
heaval and such dislocation of strata as would account for these 
phenomena . 

.1;\.s shown by the bores reported, it is surrounded to the north 
and west, and at levels 150 to 200 feet lower than this point,' by 
later Devonian shales and limestones; on the south and east, 
;still at a lower level, are the rocks of the Keokuk Group of 
the still later Carboniferous age. 

'I'his quarry is a mystery. Its investigation invites and will 
reward the future geologist, who may be enriched with better 
light than is now available. At present the only explanation 
which can be here giv-en is that once the ,Silurian rocks of this 
and adjoining regions may have been built up to a thickness of 
'200 or 300 feet more than they are at present, and that eroding 
forces at the close of the Silurian age removed all the upper 
beds of t~at age to a depth of 200 or 300 feet, leaving this 
small area an immovable island in the surging waters, and 
afterwards the later Devonian and Carboniferous beds were 
:deposited around and against the sides of this monumental 
'island. More light and research is needed and invited. 

Near Goodland, eight miles east of Kentland, the following 
exposures occur upon Cherry creek, which show the occurrence 
of the Keokuk and Knobstone shales of the Sub-Carbonifer
;ous, and the black slate of the Devonian rocks.' . 

Section on Blake Wilson's Farm, Grant Township. 

Section 25, township 27 north, range 8 west. 

Buft' and light-colored limestone (Keokuk), con
taining Geodes, fragments of Crinoid stem~ 
and Bryozoans ........................................... . 12 ft. 00 in. 

Knob shale with Discina newberryi and Lingula 
~patula ...... " ............ ~ .................... .' ",' .......... . 5 00 

.! ,,~' '.. . ·.Total. ....... : .............. , .... ', ............. '.. ............ 17 ft. 00 hi. 

• 
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Section on William Foster's Farm. 

Southwest one-half of section 25; township 27 north, range 
8 west. 

Elue clay and shaly limestone (Keokuk group), 
containing Geodes, geodized shells and Crinoid 
stems ...... : ................................................ .. 4 ft. 00 in. 

Ferruginous sandstone, containing vermiform ju-
coidsand Taonurus ...... Sp.? .......................... . 6 00 

Total. .................................................... . 10 ,ft. 00 in. 

AHCH...-EOLOGY. 

Stone implements of the Prehistoric age are often found scat
tered over this county, more especially those used for the taking 
of fish. While the sand-hillocks and knolls of the northern 
part of the county are often mistaken for works of the Mound 
Builders, it is true that many such elevations have been capped 
by the homes and tumuli of that race. The elevated sandy 
ridge east of the southern purt of Beaver lake, huilt up hy the 
winds to a height of seventy or eighty feet, which gives a wide 
outlook toward the rising sun and a grand view of the lake in 
its ancient dimensions, was extensively occupied by the Mound 
Builders. . 

Several clusters are reported, one of which contained seven 
mounds from two to twelve feet in height, and from twenty to 
eighty feet in diameter. Partially explored, two of' these gave 
up bones, pottery and implements of our extinct predecessors. 

ECONOMIC GEOLOGY . 

SOIL. 

'fhe soil of the southern half of the county is a rich, black 
pond alluvium or mold, V'Rried by areas of loamy >loil. It has 
been enriched and manured by the decomposition of plants for 
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thousands of years, and is fully equal to the richest and best 
lands of the world. No manures are used or required. Since the 
first settlement, these farms, instead of deteriorating, have in
creased in productive power, and will continue for years to 
,grow richer aud better as the c<)untry is improved. The old
est fields of the county were seen bearing full crops of corn, 
oats, and other cereals, while it is even better ltdapted to the 
growth of grazing and meadow grasses. 

The citizens are generally prosperous, as indicated by com-
fortable residences and improved farms. . 

The northern areas, as before mentioned, are sand .ridges, 
sandy loams, with intermediate alluvial lake basins. These 
need special treatment, and are being cultivated by immigrants 
from Chicago and the East with astonishing success. 

DRAINAGE. 

To enable the farmer to reap full returns from the rich soil 
above mentioned, drainage is a necessity. The alternate ridges 
and valleys of this county afford a certain mode of effectually 
bringing these soils to the highest state of cultivation by the 
facilities they offer. I 

A plan devised by a competent engineer-running open 
ditches from the soutbern part of the county to the Iroquois, 
or from the northern ridges to the. neighboring streams, located 
upon each north-south section line, and cut down to the .under
lying clays, will, by their pronounced fall, continually tleepen 
and clear their own way. These will afford ample facilities for 
the use of tiles on adjoining lands, make improved roads pos
sible along their banks, and bless the people of the county 
with bountiful returns of health, wealth, and their concomi
tants-intelligence and morality . 

. Bores in deep wells show that the ancient valley of the Iro
quois, a short distance south of its present course, was in early 
ages deeply eroded, and when a new course is reopened through 
this channel, as in the future it may and will be, it will offer 
ample facilities. for the drainage of all the center of this and 
the southern parts- of Jasper county. 
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RAILROA)) FAOILI1'IES. 
:1)1" j 

The Logap.sport & Peoria branch of tpe .P., C.&, St. L. ,Rail~ 
}load gives f'acilities for the shipment of produce !1nd theim, 
portation of coal and ()ther necessary commodities through the, 
southern half, while the Chicago & Indianapolis Air Lin~ 
trl1,vet'ses the northeastern part of the, county. 

The Goodland & Chicago Railroad, now inp/iocess of con-, 
strnction, passes thrQugh the eastern parts, and another line is 
projected by way of Kentland, north, through the center of th(} 
county. The proposed Continental Railroad passes in an east
west course along the Iroquois Valley. These roads will af, 
ford abundant facilities for external ~ommerce. 

ROADS. 

In time of wet weather the roads of this county are simply 
abominable, and deny the citizens the proper enjoyment of 
civilization, the fruits of labor and social life. 

With the system of open ditches before mentioned, a possi. 
ble road bed is attainable. The stone of McKee's quarry, when 
properly broken, will afFord abundant material of excellent 
quality for "metaling" the highways of' the southern part of 
the county. 

Throughout the region nOl,th of Kentland, the common exeUie 
for the impassible roads was the lack of material with which to 
improve them. Upon examining the knolls and dividing ridges 
north of the Iroquois, beds of gravel from six to twelve feet in 
thickness were found, near to and south of Morocco,at Ken
nedy'S and A. Doty's., Jj'our miles southeast of Morocco, in 
Sec. 31, T. 29 N., R. 8 W., there is a gravel hill having an area 
of ten acres, indicating a good supply, as also on the land of G; 
W.Oarmichael. This gravel is the detritus of the bowlder drift, 
and of such quality as to offer the best possible material for 
constructing turnpikes and other good roads. ' 

Other beds exist along the whole course of this ridge, and 
tQe supply is sufficient toafI'ord good roads, passable at any 
season of the year in every pa'rt of the county: It seems strange 
that this bounty of nature, this grand source of comfort has 
hitherto been so constantly overlooked. 
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CLAYS. 

Clays, for brick and tile, .of good quality, are found in all parts 
where heavy growths of timber have existed, and in some of 
the island groves; they invite use by the prudent builder and 
farmer. 

CEREALS AND GRASSES. 

On rolling lands, or. those partially ditched, the crops of corn, 
wheat and oats were excellent, showing heavy and profitable 
yields. Sorghum is cultivated and does well, while the culti
vation of flax-seed could be made profitable. 

'1'he black lands, in a state of nature,were covere~ with a 
luxuriant growth of wild grass, and when subdued they readily 
-set to tame grasses, including blue grass. 

I FRUITS. 

The more elevated sll·ndy hills and ridges are well suited to 
the growth of fruits. Grapevines and the small fruits are es
pecially productive and profitable, and meet a ready market in 
the city of' Chicago. 

GARDEN VEGETABLES. 

These grow luxuriantly in the warm, rich soils of this county, 
with profit to the farmer and joy to the housewife. '1'he re
muneration in their cultivation invites the devotion of larger 
areas to this purpose. 

GARDEN SEEDS. 

Several farms in the northern parts are devoted to the raising 
of garden seeds for the great dealers in Michigan, New England 
and the Eastern seaboard. The choicest grades of' seeds, raised 
on Indian~ soil, are bettered (?) arid largely improved (?) by 
shipment from hence to the great dealers, who return them with 
flashy show-bills, well-engraved envelopes and doubled prices! 

The garden seeds produced here are equal if not superlOr to 
those raised elsewhere, and return a handsome profit, or 200 
to 300 per cent. upon the labor bestowed. ' .... , 

• I 



" 
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FISH AND GAME. 

The streams of this county are filled with the most delicious 
of lake fish, while the woods and swamps, in season, are 
crowded with game. l!'ishingand hunting stations abound 
along' the Kankakee and adjoining waters, and trips to these 
regions afford. rest, pleasure and healthful exercise to many. of 
our own citizens as well as people from the neighboring cities 
and States. 

THANKS. 

Thanks are due, and hereby returned, to Captain Conner, Dr. 
B. C. McCain, W. W. Pfrim~er, Master Willie Drake, Geo. 
G. Jenkins and the citizens generally for hospitality, guidance 
and useful and advantageous assistance . 

_ .... 



GEOLOGICAL SURVEY OF JASPER COUNTY. 

J asp~r couuty is bounded on the north by Lake and Porter 
counties, on the east by Pulaski and White, on the south by 
White and Benton, and on the west by Newton county. 

Organized in 1837, it was named in honor of Sergeant Jas
per, the gallant defender of Fort Moultrie during the revolu
tion, and then contained 975 square miles. This area was re
duced to about 500 square miles by the separate organization of 
Newton county from its territory, in 1860. It now contains 
853,206 acres taxed, of which originally about 50 per cent. was 
prairie, 10 per cent. good timber land, and 40 per cent. brush 
and small timber. 

Rensselaer, the county seat, is situated on the lroquois river, 
.a little south of the centraI'part of the county, 106 miles north
west of Indianapolis, and 72 miles southeast of Chicago, on the 
C. & 1. Air Line. This is a thriving and growing town. 

The only other town of any size in the county is Remington, 
situated near the extreme southern part, on the Logansport & 

Peoria Branch of the P., C. & St. L. R. R. 
The Iroquois river rises near the east-central part of the 

county, in' Newton township, within two miles northeast of 
Rensselaer; flows northwest,. northeast, east, southeast, in a 
lengthened curve, to a point one and a half miles east of Rens
selaer, where it is joined by the Pickamink river, and flows in 

. a general west-sout.hwest direction into Newton county, being 
joined successively by "Big Slough" and Carpenter's creeks 
from the south, and Curtiss' creek from the north. With its 
affiuents, it drains over three-fourths of the county. 

The Kankakee river forms· the northern boundary, having a 
general western trend. The stream is sluggish and tortuous, 
and is lined with a growth of timber. 

5-BED!.. 
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The southwestern part of this county is a' gently rolling prai
rie, of black, loamy soil. In the northern and northeastern 
portions, the soil is sandy, 'with oak openings and slashy prai
ries, interspersed with sandy knolls and ridges, and is much in 
a wild state of nature, scarcely di8turbed by the hand of man. 

The whole county is underlaid by beds of bowlder drift, 
which vary in depth from twenty feet in the valley of the Iro
quois, to nearly two hundred feet at some of'the higher ridges. 

RECENT GEOLOGY. 

The surface of this county is from eighty to one hundred and 
fifty feet below the tip-top level of the adjacent beds of bowl
der drift, and presents a nearly level plateau, from whence
streams flow east, west, north and south; and, as is general 
with such water sheds' where there is no marked incline in one
direction, it is level, and swamps occnr. 

The phenomenon of the Great Ice age has eroded and re-. 
moyed from the entire area of the county from fifty to two hun
dred feet of rock, carrying away the finer and softer clays and 
soluble material, and cO\"ering much of the surface with sands. 

A narrow extension of rocks, of the Sub-Carboniferous and 
Carboniferous ages, by way of Hemington, reaches up in 3. 

north-northeasterly direction, to a point near to and southeast 
of Rensselaer, and an isolated bed of the conglomerate sand
stone here exists. These strata may assist in explaining tho 
presence of the large amounts of sand which prevail. Tho 
actual surface has been largely modified by the sifting, sorting 
processes of floods of water and sluice ways from melting gla
ciers; and .as the ice receded to the north, these s\uice wayst 
being no longer fed or obstructed, left numerous lakes to occupy 
their ancient channels. AA in Newton {lollnty, these later lakes 
are now marked by swamps and ponds. 'fhe winds have built 
up, on their north<;last and ea8t shores, ridges of saud and trav
eling knolls of the same, with gentle slopes facing the direct.ion 
of the prevailing winds, from southwest, and abrupt banks to 
the northeast and east. On the C. & 1. Air Line R. R., between 
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Rensselaer and the Kankakee river, some of these ridges aud 
knolls are cut through, giving good opportunities for sectional 
-observation. They.are so obscurely laminated as to' prove con
.elusively that they were not, in such cases, deposited by lacus
tral or fluviatile waters, but, on the contrary, 'were heaped. up 
~nd shaped by the action of the southwestern winds. N ear the 
.center of the county, the line of the ancient ridge which' for
mf\rly separated the east-west flow of' the Kankakee from the 
Iroquois, will aflord good gravel and other material fur road 
making. This im'ites attention and exploration . 
. It has been stated in the" Geology of N C)vtOll County" (to 

which reterence is here made), that during the term of the east
west trelld of the earliest ice flow, and which preceded the 
north-south flow, the valley of the Iroquois, a short distance 
south of its present bed, had been excavated to a depth of 150 
to 2uO feet below its pt'esent water level in that county. Al
though no definite information fi'om deep bores was attainable, 
the probability is manifest that this ancient channel, now filled 
.so deeply with bowlder clays, extends across Jasper cot\nty to 
neal' its eastel'll boundat'Y, in a course north, 80° east, and when 
the time comes, as it "may and will," when these large areas 
.are to be impro.ved and made productive, the combined efforts 
.(If the two counties, supplemented by the consent of their II1i
nois neighbors, by'opening up a new course for the Iroquois 
through this old channel, as more fully commented upon in the 
repOl't on Newton county, will eflcctually drain an immense 
area of wet land to a depth of twenty or thirty feet, and enrich 
citizens of' this couney and the State of Indiana to the extent 

. .of millions of dollars. 
The northern part of Jasper and Newton counties may be 

wonderfully benefited, their productions and the health, w'ealth 
and physical VigOl' of the people increased, by the straighten
ing and deepening of the channel. of the Kankakee river, as 
shown by the late able report of Professor John L. Campbell, 
Engineer of the Kankakee improvement. The cost of such 
jmprovement is insignificant compared with the immense bene
fits to be derived. After such an outlet is opened, the crop of 
a single year o\'er this immense area would doubly repay the 
whole expense, while in the near future a te.eming population, 
with healthful homes, school houses and clmrchos-the muni-
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ments of freedom and the Republic-will rise like magic trom 
the reedy swamps, now inhabited by the water fowl and fish. 
In the longer future these dreary stretches and impassable fens 
w.ill not only reward their owners with produce and wealth, but 
will annually repay the State and municipal authorities, at the 
ordinary rate of taxation, the entire cost. 

I Broad acres and wealth alone can not bring the full enjoy
ments of life and labor. Wet lands, impassible roads, are fol
lowed by weakened vitality, diminished energy; the contrary 
produce health, and physical and mental vigor. These again 
are followed by enterprise and morality. Hence every rule of 
reason invites energetic and successful action looking toward 
the drainage of these landR. 

PALEOZOIC GEOLOGY. 

t 
The rocky exposures of the county show the presence of th& 

Sub-Carboniferous, Devonian and Silurian ages. Some frag
ments of black slate, and even coal, are met with in wells 
through the bowlder clay, suggesting that once outliers of the 
Carboniferous age extended over this region some distance to 
the north and northeast of Rensselaer, since principally re
moved by erosion and glacial action. 

A connected section, collected from isolated localities, is 
given: 

Connected Section oj Jasper County. 

Soil and loam ............................................. .. 2to 5 ft. 
Bowlder drift ............................................. .. 20 to 200 
Conglomerate sand rock ............................... . o to 40 
Keokuk limestone and shale ......................... .. o to 10 
" Waverly," or Knob sandstone .................... .. o to 15 
Louisville-Delphi black slate (Genessee shale) ... . o to 62 
Devonian limestone ..................................... .. 25 to 2 
Silurian limestone (exposed) ......................... .. 8 
Silurian limestone (porous with cavities filled 

with petroleum and gas-in bores) ............. .. 855 
----

Tota1. .................................................. . 1,197 ft. 
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The highest rocks of the county occur at Pier~e's quarry, on 
J. C. Van Rensselaer's farm, about three and a half miles south
east of Rensselaer-section 33, townshi.p 29 north, range 6 west. 
This is a coarse grit, the conglomerate sandstone of the coal 
measures. This bed shows a depth in sight of eight feet, and 
is an excellent quality of sandstone for foundations, piers and 
heavy masonry, and is to 11 considerable degree fire as well as 
weather proof. Fossils-mostly indistinct-of Ferns, Calamites, 
Sternbergii, Fucoids, etc., were found here in considerable abund
ance. The top of the bed is planished and striated by glacill-l 
action, and shows clearly the erosive force which took place 
over all this section during the Great Ice age. Strife show the 
direction to have been from north to. south from 12° to 15° 
east. 

The rock exhibits the phenomenon so common in the con
glomerate sandstone-false bedding, with faces sloping to the 
south-southwest, indicating the great depth of the coal measure 
sea, and the source.of tidal wa·ves ill that direction. The coarse 
grains of sand and worn specimens of plants, indicate the vio
lence of the currents and waves that beat upon this ancient 
shore line. 

Section at Alter's Quarry, Northwest of Remington. 

Chester, or conglomerate, sandstone............................ 6 ft. 
Limestone with partings, buff colored, Keokuk group... 8 

Total ............................................................... 14 ft.' 

List of Fossils found at Alter's Quarry. 

RADIATA. 

Zaphrentis dalii .................................. .. Edwards & Haime. 
Lophophyllum proliferum ........................ Edwards & Haime. 

ECHINODERMATA. 

Actinocrin'Us lowei ................................. . Hall. 
'Dichocrinus simplex .. ............................. Shumard. 
Platycrinus bonoensis ................... i ....... , •• White. 
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BRAcnwrODA. 

Slreptorhynchus crenistriatus ....... ~ ............. Philiips. 
Rhynchol1clla mutata ...... ........................ Hall. 
Strophomena, rhomboidalis ........................ "\V ahlen berg. 

: Chonetes fischeri .................. .................. Norwood & Pratten. 
Chonetes planwnbonum .................. ~ ..... .. Meek & Worthen. 
Spirfier rostellatus ......... ........................ Hall. 
Spirifer keokuk ...... . ' ...........•................... Hull. 
c' . ;1'. S.? opl1"!J er. ..... p. .. ................................ ;. 
AthYl'is lam.ellosa ....................... ............ Leveille. 
Athyris ...... Sp. ? ......... ' ....................... .. 
Orthis m.ichelinia ....... ............................ Hall. 

/ 

:At Jordan's Grove, OIl Carpenter's creek, occurs an exposuro 
of irregularly beddetl argi'llaceolls sat~dstone, which belongs, 
stratigraphically, to the lower division of the ';Waverly," or 
Knob sandstone. It was formerly quarried for local use in 
foundations. 

:A short distallce fnrther north, still on Carpenter's creek, is 
a bluff 'exposing the Gcnessee shale, or slate, to a depth of 
about twenty-three feet. This underlies the" \Vavcrly" Knob 
stone, and has probably been eroded by the bowlder dt'ift at 
least thirty feet. It is slightly glazed with petroleum, and some 
years since a bore was put down for oil, the slate being found 
to extend forty feet below the sud'ace, giA'illg a total depth of 
sixty-three feet. , 

A thin bed of limestone at Allen's quarry, about font- miles 
west, on a branch of Carpenter's creek, gave a good quality of 
stOlle, which seems to weather well in several houses and barns 
which havc been built of it, but no fossils are present to deter
mine its hoi-izon. 

:At Hensselaer the ll'oquois flows over a bed of cherty lime
stone, forrping through the town a sel'ies of rapids for several 
hundred yards. :At the town the rock is unnt for Imming into 
lime, but is used considerably for road-making. Lower uown 

, it is purer, and. considerable lime is burned for local use. 
A short distance abo\-e, at the dam, thin beds of limestone 

of the Devonian arc 8een in the low bl1nks~ Hnd Uppet· Silurian 
in the bed of the river at low stages of water. 
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Thesc bcds are the only rocky exposures to be seeu along 
the Iroquois in this county. The point at the dam seems to ba 
un anticlinal axis from which the strata dip in a northeast and 
80utheast direction. 

L~t of Fossils Pound.p,t Rensselaer, near the Old Mill Dam South 
Side of the Iroquois River. 

RADIATA. 

Fm.!osites epidermatus ............................ ·· Rominger. 
Favosites emmonsi .................................. Rominger. 
Fa vosites limitaris ............................. · ... .. Rom i nger. 
Favosites hemispherieus ............................ Yandell & Shumard. 
Favosites tuberosus ................................ .. Rominger. 
Cyathophyllum rugosum ........................... :Edwards & Hahne. 
Aeervulari(t davidsoni .............................. Hall. 
Cystiphyllum vesieulosum .......................... Edwards & Haime. 
Cystiphyllum suleatum ........ ..................... Billings. 
Syringopora perelegans ........................... · .Billings. 
Syringopora tubiporoides ......................... .. Yandell & Shumard. 
Stromatopora pllstulifera ........................... Winchell. 
Stromatopora nodulosa ............................. Nicholson. 

BRACHIOPODA. 

Atrypa retieularis ...................... ··· .. · .. · .. · .. Linneus. 
Pentamerus ......... Sp.? .......................... · 

GASTEROPODA. 

Eu,omphalus deeewi.. ..................... · .. · .... · .Billings. 
Loxonema ceres .... ' ....................... · .. ·· .... ... 11al1. 

CEPHALOPODA. 
, 

Orthoeeras ......... Sp.? .............................. (In bed of river.) 
Gomphoeeras ...... Sp.? .............................. (In bed of river.) 

A few hundred feet below the dam, opposite the residence of 
Mr. Scott, is an exposure 50x5 feet, showing very distinctly the 
powerful action of the glaeiera, the whole surface being plan-. 
ished and striated in a remarkable way, the lines of the strire 
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giving a direction from north to· nearly south. The markings 
evidently extend for some distance under the south bank of the 
stream. 

Just below the mill, in town, on the opposite side of the 
river, and at a level at least twenty feet lower than this, similar 
distinct markings are to be seen over a c<lnsiderable area. 

At Porter's, one and a quarter miles lower down, where 
good lime is burned from quarries in the bed of the river, and 
on the banks, the rocks of the Silurian age are exposed, as will 
be seen from the following: 

List of Fossils found at Porter's Quarry, one and one-fourth miles 
West of Rensselaer, on the South Side of the Iroquois River. 

NIAGARA GROUP, UPPER SILURIAN. 

RADIATA. 

Lyellia amerieana ...................................... Edwards & Haime. 
Halysites eatenulatus ................................ . Linneus. 
Favosites niagarensis ................................. Hall. 
Favosiles favosufl ..................................... .. Hall. 
It'a1:osites forbesi (var. oecidentalis) .... ............ Hall. 
Jitromatopora concentrica ............................. Owen. 

BRACHIOPODA. 

Pentamerus galeatus ................................. . Dalman. 
Pentamerus nysius ........................... ......... Hall. 
Pentamerus oblongus ................................. Sowerby. 
Pentamerus knighti ................................... Sowerby. 

I 

GASTEROPODA. 

Platyostoma niagarensis ........... .................. Hall. 
Strophostylus cyelostomus ........................... . Hall. 

CEPHALOPODA. 

Orthoceras cre~escens .................................. Hall. 

CRUSTACEA. 

Calymene niagarensis ................................ . Hall. 
Illmnus ioxus ................ ............................ Hall. 
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The remains of the ancient giant animals of Indiana have 
been found in: this county, while the bones of the buft'alo, beaver 
and· bear are common; the remalns,partially decomposed, of 
the mastodon were found at one place, and at another those of 
a mammoth (or elephant). These, in gathering' the tall grasses 
from the swamps, had mired and left their bones in a preserv-
ing bed of peat. • 

The remains of the Mound Building race are not plentiful 
in this county. Spears, arrow-heads, axes and scrapers have 
been found, some of the former made of a glossy chert, of the 
peculiar form seen only in Tennessee, the latter of highly pol
isheu stone. About four miles northeast of the county seat, on 
the east side of the river, is a mound, the only authentic relic 
of the race, about ten feet high, forty feet in diameter and it 
contained ashes, bones and shells. 

ECONOMIC GEOLOGY. 

SOIL. 

It will be seen from the foregoing that Jasper county con
tains a considerable body of highly productive lands. All the 
cereals and the grasses grow well in the loamy soil in the 
southwestern parts, and in other localities where drainage 
exists. The wild grasses of this county feed herds of cattle, 
and extensive grazing is carried on with great success . 

• 
FRUITS. 

Apples, peaches, pears, and all of the staple fruits succeed 
well in localities protected by the presence of adjacent ponds 
and lakelets, and the porous nature of the sandy soil. Small 
fruits, plums, grapes, strawberries, blackberries, raspberries, 
and cranberries grow in great profusion, and are, so to speak, 
to the "manor" born, and aft'ord berries of deliciolls flavor. 
This is the native home of the cranberry; and many of the 
ponds, swamps and water thoroughfares a:re perfectly adapted 
to the cultivation of this delicious fruit. The nature of the 
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plant requires that at certain seasous of the year the plantation 
beds must be overflowed, anq at a late season the water must 
be drawn 'off by sluiceways. After the wild vegetation has 
been subdued, adjoining sand ridges and knolls furnish mao 
terial and facilities for cheaply bedding and covering the roots 
of the young plants with sanet free from foreign material. 

Experiments in Laporte and other counties show that tho 
cranberry, properly cultivated, may be grown successfully with 
hp·ge profit. It has been noted in the former Geological Re
po~t of 1&73 that large plats of cranberries grow wild in Elk
hart, Lagrange, Laporte and Warren counties. In the latter 
county the" Cranberry Pond" (page 229, Report of 1873) con
tained two classes of plants and berries-the" long-vine," bear
ing oblong, and the "short-vine," bearing sphere-shaped ber
ries. In this locality the maximum crop of a favorable year, 
without any care or attention, would yield not less than 70 
bushels to. the acre, ranging thence, in a dry season, do\vn to 
10 bushels per acre. Good crops follow a "wet" JUlie, or the 
reverEe-clearly indicating the right sellson for flooding the 
beds when under cultiyation. Such grounds should, with 
proper care, yield a profit of from $50 to $300 per acro, and 
give a greater income than can be obtained by any other pro-
duction. . 

CLAY. 

Good clay for brick and tile making is common tboroughotlt 
t.he county, as indicated by the substantial brick buildillgs at 

. Rensselaer and other towns. N enr the county seat a fille grade 
of patent pressed brick and tile are man uf~tctureJ in large . . . 
quantities. 

BUILDING STONE AND LIME. 

The conglomerate sandstone at Van Rensselaer's quarry is 
admirably adapted for foundation and heavy masomy; while. 
the underlying limestones in many parts of the county furnish 
a good' quality of material for building purposes and tor burn
ing into lime. 

ROAD Mr\TERIAL •. 

The cherty limestone at Rensselaer, affords an excellent. 
quality of rock for road beds, while gravel of the best road-
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making quality, is to be found along the ridges and mounds 
dividing the eourses of the ullcient Kankakee and Iroquois 
river!'. A reliable bed of gravel of considerable extent, lies on 
Thompson's farm, section 16, township 29, range G,and ~mother 
bed, though smaller in size, exists on the opposite side of the 
creek. These gravels with the abundant limestones about the 
county seat afford umple material for good roads. 

IRON. 

In the northern part of the cOUlity extensive deposits of bog
iron ore exist. The area of deposit, as estimated by 1\11'. S. P. 
Thompson, some time since, in townships 30, 31 and 32 north, 
ranges 5, 6 and 7 west, extended over about 5,700 acres. The 
heds al'e, as a rule, from one to two and a half feet below the 
surface, and from five to six inches thick, while in some places 
they WCl'e reported to be two to two and a half feet in thick
ness. 'Vith better shipping facilities, the digging of this ore 
might ill the future become profitable. 

MEDICIN AL SPRlXGS. 

Near Rensselaer a number of mineral springs exist, the 
waters of which prove to he highly medieinaJ. Being sulphur
etted, they are of especial value in n malarial climate. An 
artesial.l well bored close to the town to a depth of over eight 
Inmdred feet, discharges a large volume of highly sulphuretted 
water, which has already gained a more than local reputation 
for its health-giving qualities. 

PETROLEUM. 

Oil is present in the limestones about Rensselaer, and most 
()f the rocks in that vicinity contain more or le!,s bitumen (des
iccated petl·oleum). 

The fluid, however, is so diffhsed and so limited in quantity 
that it can be of no possible economic value. The artesian 
well at Rensselaer was sunk for the purpose of "striking oil," 
but tHe medicinal water which it yields is of more value than 
all the petroleum which will be found throughout the county. 
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FISH AND GAME. 

Fish and game are very plentiful along the streams, and 
Jasper county is visited by large numbers of sportsmen yearly, 
who always go away well repaid for their time and expense. 
The fish are of the finest lake, as well as river varieties, while, 
in season, wild duck, geese, brant and other game birds swarm 
in the ponds and marshes and itlong the streams. . 

THANKS. 

Thanks are hereby tendered to Dr. Loughridge for assistance 
and spe.cimens; to Prof. W. De M. Hooper for donations to the 
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Report of a Geological and Topographical Survey· of Marion 
County; Indiana, 

Made Under the Direction of Prof . .rOHN COLLETT, Chief of the Department 
of Geology and Natural History. 

By RYLAND T. BROWN,. A. Mo, lrI. D., 

GEOGRAP1:ICAL AND HISTORICAL KOTES. 

Marion is the central county of Indiana. It. is bounded on 
the north by Hamilton and Boone counties, on the east by 
Shelby and Hancock, 011 the south by Johnson and Morgan, 
and on tho wost by Honrlricks. It cmnprises an area of 400 
squaro miles. Tho county was organized by an act of the 
IJegislature approved the last day of the year 1821, and the 
territory now comprising tho counties of Hamilton, Boone, 
Madison and Hancock was attachod to it for judicial purposes. 
On the first Monday in April, 1822, im election for county of
ficors was held, at which 336 votes were cast. At the first 
meeting of the County Commissioners an appropriation of 
$8,000 was made to erect a court house of brick, at least fifty 
feet sqnare, the use of which was tendered fo the State for 
the sessions of the Supreme Court and Legislature, for the pe
riod of fifty years, or until a State. House should be b11ilt. 

The territory of Marion county was originally the property 
of the Delaware tribe of Indians, and was ceded to tho United 
States by the treaty of St. Mary'S in 1818; with the stipulation 
that the land should not be sold befo1'e 1820. In that year the 
government su,rveys were made, and in the month of October 
the land was offered for sale. By the act of Congress admit-
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ting Indiana into the Union, approved April 19th, 1816, four 
sections of unsold land were donated to the State for a perma
nent capital. The Legislature of the State at its session in 
1820, appointed ten commissioners to locate this land-the 
future Capital City of the State. Five of these commissioners 
accepted the appointment, and after a careful examination of 
several points, thcy located the donation on White river at the 
mouth of Fall Creek. The selection was confirmed by the 
Legislature III January, 1821, and the prospective city was 
named 

INDIAN APor,Is, 

(A compound of English and Greek-Indiana, English for the 
State, and, Polis, Greek for city), at the suggestion of Judge 
Jeremiah Sull~van, of Jefferson county. Early in the spring of 
1820, George Pogue, John McCormick and his brother, James 
McCormick, built and inhabited cabins on what was afterwards 
selected as the government donation, and prior to the location 
of the capital in June of that year, several other pioneers had 
joined' them. Christopher Harrison, .T ames Jones and Samuel 
P. Booker were appointed Commissioners to make a plat of the 
town and survey the streets and lots. Thes,e Commissioners 
intrusted the work to Judge Harrison, who employed Alexan
der Ralston and Elias P. Fordman surveyors. Ralston has the 
credit of drafting the original plat, and to him Indianapolis is 
indebted for her wide streets and convenient diagonal avenues. 
A square mile was surveyed near the center of the donation, 
and this was divided into four equal parts by Meridian street 
running north and south, and Mark<!t street east and west. At 
the intersection of these, a circle 400 feet in diameter was laid 
oft; designed for the Governor's residence. From this circle 
broad avenues extended to the four corners of the square mile. 
and streets running towards the cardinal points divided the 
plat into squares 420 feet on each side. That portion of the 
original donation lying outside of this plat was divided into 
large outlots intended for suburban residences. The first sale 
of lots took place on the 10th of October, 1821, and was con
tinued from day to day till '314 lots were disposed of, realizing 
the sum of $35,596. 
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On the 7th of March, 1822, a postoffice was established at 
the new capital and ari eastern and southern mail route was 
opened. On the 28th day of January, 1822, George Smith and 
Nathaniel Bolton issued the first number of the" Indianapolis 
Gazette," and a year later Harvey Gregg and Douglass McGuire 
commenced the publication of the" W estern Censor." In N o~ 
vember, 1824, the archives of the State were removed from 
Corydon to Indianapolis, and it became the permanent capital 
of the State. From that date but few inland cities have ad
vanced as rapidly in population, ~Il wealth and in commercial 
and manntacturing importance. This has been generally 
attributed to its geographical situation in the middle of one of 
the most fertile plains of the great West, enjoying a climate 
equally removed from the tropical summers of the Southern 
States and from the arctic winters of' the Northern. But it is 
doubtful if these conditions have contributed more to its pros
perity than have its remarkable topographical and geological 
surroundings, which we will proceed to notice. 

TOPOGRAPHY. 

Marion county may be regarded as part of a great plain, yet 
there is but a very small part of it that is actually level. The 
county is divided by the broad valley of White river. This 
valley, in its general direction, has a bearing of about 20 de
grees east of north and west of south, and varies from one to 
four or more miles in width. On its west side it presents, in 
the greater part of its course, an abrupt blufi~ ranging from 50 
to 200 feet high. On the east side the descent from the ele
vated table land to the White river valley is generally a long, 
gentle slope. The average elevation of this plain above low 
water in the river is about 175 feet, or 860 feet above tide 
water. Occasionally, however, the elevation above the river 
exceeds 200 feet. These slight diversities of elevation give a 
pleasing variety to the landscape, where the forest is cleared 
away, that was not apparent in its primitive state. The drain'
age of this plain is effected on the east side of White rive 1" by 
Fall creek and its tributaries, Pogue's Run, Pleasant Run, Lick 
creek and Buck creek, and on the west side of the river by 
Williams creek, Eagle creek and its tributaries, and by Dollar-
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hide creek. A water shed, dividing the tributaries of the east 
and west White rivers, enters the county from the south, about 
two miles west from the southeast corner, and bearing nearly 
due north for a distance of twelvp. miles, where it makes a de
tour to the east and passes out of the county. Water sheds in 
this region are not high ridges, as in most countrie~. On the 
'Contrary, these divides nre generally marshy, nnd in time Of 
::heavy rains, are often flooded with water. It is bere that the 
:streams haye their sources, and, subdividing, they often degen
erate into sloughs, and some.times into broad swamps. These, 
however, being on the highost lands, are always> susceptible of 
drainage, when they become a superior quality of farming 
lands. 

,Vhite J .... ick, a large stream that has its rise in Boone county, 
and flowing southwardly, nearly parallel with the western line 
of Marion county, empties into White river in Morgan county. 
This accounts for the few streams flowing into \Vhite rivet' 
ft'om the west, The valley of White river is divided iuto al
luyium, or bottom land proper, and the terrace or second bot
tom. In that portion of the valley that lies north of the mouth 
of Eagle creek it consists chiefly of second bottom, while the 
first bottomlat'gely predominates in the southern portion of the 
valley. Much of this is subject to oyerflow in times of freshets. 
,Vhile these lands are exceedingly fertile mid easy of' cultiva
tion, yet a crop is never safe 011 them. 

1'0 remedy this defect, several miles of levee haye been made, 
but with only partial Sllccess. There is a geological reason 
which may conduce somewhat to this overflow, (which we will 
notice in its propel' place) but the immediate cause is the tor
tuous course of the stream. From Indianapolis to the point 
whet'e the river crosses the county line is nine miles, on a 
direct line; but following the meunders of the stream the dis
tance is about sixteen miles. This not only dimillishes the fall, 
})er mile, but the water being compelled to move in curves t'tnd 
reversed. curves, wastes its momentum, the current becomes 
sluggish, the water accumulates and ovet'flows the low banks 
.and inundates large districts of farm lands. If a llew chaunel 
-could be formed, as nearly on a straight line as practicable, the 
·current would be rapid, and as the formation is chiefly sand,' it 
would soon cut itselt deep enough to secure most of the gro.und 
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against overflow. This would cost less than to levee the pres
ent stream in its crooked courl:le, but it would require a concel·t 
of action among the land owners; and worse than that, it would. 
divide farms, leaving part on one side and the remainder 011 

the othel'. Unfortunately, White river was considered a nav
igable stream, at which the original surveys terminated on 
each side, and the fractions were numbered accordingly. '1'0 
change the bed of the stream would confuse these numbers, 
and might unsettle land titles; and yet it appears to be the 
only practical method of controlling the river in times of 
freshets. 

The glacial action which left a heavy deposit of transported 
material over the whole surface of the county, has at the same 

" time plowed out several broad valleys of' erosion which appear 
to be tributm'y to the 'Vhite River Valley. The best mal'ked 
of these, come down from the northeast between Fall Creek 
and White River. It is about a mile wide at its lower end and 
narl'O\YS to the northeast for six or seven miles, disappearing 
near the northern line of the county. The erosion has cut 
away the surface clay and, in places, filled the excavation with 
gravel and coarse sand. On the west side of the river a re
markable glacial valley begins lIear the northwest cornel' of 
Morgan county and proceeds eastward, north 20°, a few miles 
south of the north line of ~hat county, crossing 'Vhite Lick 11 

mile lIorth of Mooresville, und, entering Marion county, it 
passes between West Newton and Valley Mills, joining White 
River Valley near the mouth of Dollarhide creek. 

Another glacial valley, nearly a mile wide, extends from 
White river; at a point a little north of Glen's Valley, bearing 
northeast for a distance of about five milef'!. The margins of 
this valley are very well defined on each side, being composed 
chiefly of gravel terraces. South of this, lyiug chiefly in 
Johnson county, is another broad and deep valley of erosion. 
Between these two a uarrow ridge "rises to the height of one 
hundred feet above the level of the river. This has long been 
known by the local name _ of Poplar Hill. It is composed of 
sand and gravel resting on a solid basis of blue clay. 

• 
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" 
GEOLOGY. 

Marion county rests on three distinct geological members, 
two of them belonging to the Devonian formation and one to 
the Carboniferous; though neither of these show themselves 
conspicuously on the surface. Over these lies a deposit of drift. 
or transported material, from fifty to one hundred and fifty feet 
thick. ThIS forms the surface of' the country and moulds its 
general configuration. However, the underlying rock exerts 
Borne influence on the face of the county, notwithstanding the 
depth of its drift covering. This is most apparent along the 
line where, the Knob sandstone overlaps the Genessee shale. 
The line of strike dividing the, geological members traverses 
the county on a line from the south, bearing about 30° west of 

'north. This line, as it divides the Oorniferous limestone from 
the Genessee shale (black slate) passes between this city and 
the Hospital for the Insane. Borings in the city reach the lime
stone at a depth of from sixty to one hundred feet, it being the 
first rock, in place, encountered; but at the Hospital forty feet 
of shale was passed through before reaching the limestone. 
This gives the eastern portion of the county as resting on the 
Oorniferous limestone, and the western on the Delphi black 
slate, technically known as the Genessee shale. Under a' few 
square Inilesin the southwestern cor]J.et of the county the Knob 
sandstone (Oarboniferous) will be found covering the slate. A 
short distance north of the Johnson coupty line we observed, 
after a freshet, large pieces of slate thrown out on a sand-bar, 
indicating that the river had laid bare that rock at some point 
near by. This gives its characteristic level to the bed of White 
River in the lower half of its course through the connty. But 
a short distance west of the western line of the county, streams 
tribntary to White Lick lay bare the lower members of the Knob 
sandstone. 

There is, therefore, but little risk' in assuming that Sections 
9, 16.21 and 22, in Town 14, Range 2, are underlayed with this 
sandstone. There are indications both on Pogues' rnn and 
Pleasant ru~ that the limestone is very ileal' the bed of the 
stream, but it is not probable that stone quarries can ever be 
profitably worked in this county. The geological interest here 
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lies chiefly in the heavy deposits of transported material that 
so completely conceal the stratified rocks beneath.· 

These drift fields present problems to the geologist, much 
more difficult of solution than are those of the older rocks; 
but these great plains of the West will furnish the means of 
solving these problems, if they are ever to be solved. Else
where, these glacial agencies have cut down the hills and piled 
the eroded material in promiscuous masses in the valleys. The 
drift, therefore, is local, both in its origin and in it.s deposition; 
but the drift that covers our great western plain is foreign in' 
its character and' general in its deposition. Moreover, it is not 
a prom.iscuous deposit of clay, sand, water-worn pebbles and 
bowlders, as the. eastern geologists describe their glacial drift 
to be. True, all these are found, but not without order of ar
}'angement. Indeed, the drift of Marion county, as we have. 
studied it, has nearly as much regularity and order as we gen~ 
eraIly find in the stratified rocks; and this is but a sample of the 
deposit that is spread over the northern sections of Ohio, In
diana and Illinois. 

At the base of this formation we almost invariably find a 
heavy member of a very compact., lead colored clay, with but 
few bowlders, and these invariably composed of quart.zite 
rocks, of highly metamorphosed sandstones, or of trap rocks. 
There may ·occur, occasionally, in this member, thin deposits 
of very fine gray or yellow sand, but these are not uniform. Be
tween this clay and the underlying rock there is generally in
terposed a bed of coarse gravel or small siliceous bowlders, from 
three to six feet thick. In a few instances we have found this 
bed of gravel wanting-the clay resting firmly on the beq
rock. But this is exceptional and rarely occurs. This clay, in 
Marion county, ranges from twenty feet to more than a hun
dred' feet thick, and, with the exceptions named, is very uni
form in its character throughout. Ohemically, it is an alumina 
silicate in a very fine state of division, and mechanically mixed, 
is an exceedingly fine sand which, under the microscope, ap
pears to be fragments of nearly transparent quartz. It owes 
its color to a proto-sulphide of iron (ferrous sulphide). A 
careful analysis ~hows, also, a smaH per cent. of lime and po
tassa, and a trace of phosphoric acid. 

Above this is generally found a few feet of coarse sand or 

.. 
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fine gravel, and resting on this li~s twenty or thirty feet of a. 
true glacial drift, having the promiscuous character of the gla
cial drift described by the eastern writers on this subject. In 
and on this we have large bowlders of granite, gneiss and trap 
rocks, which are not found in situ nearer thu'n the snore of 
Lake Superior, from which region they have evidently been 
transported, as numerous scratches und grooves in exposed beds 
of rock over which these travelers have passed in their journey 
fully attest. In this same upper drift occur the gravel terraces 
that opportunely ofrer us the material for the -best of roads~ 
where no other material can be found. But the mass of this 

, ' 

upper bed is a yellow or ora,lIge-colored clay, with quite a large 
mixture of sand and a sufficient quantity of lin~e to render the-

'. water that percolates through it. hard. The !mmber and size
of the bowlders which lin on and near the surface in many 10-
'ca1itics' is amazing, considering the distance of their transpor
tation., On Section 6, ill Township 15, Hauge 3, we measured a. 
bowlder of granite, very closely resembling the Quincy, the di
mensions of which were nine feet eight inches long, five feet 
wide, and four feet of it was above ground; how much below t 
we do not know. 

A bowlder of the same character, and nearly of the same
dimensions, lies near the north west corner of section ] 5, in., 
township 16, range 4. In a fp-w localities ill this county these
bowlders are scattered so thickly as to interfere with cultiva
tion. They ma.f, howevel', be readily broken up by fire, or 
blasted into cOllvenient stones for cellar walls, house founda-, 
tions, etc. In the central and northern portions of the county~ 
the bowlders are almost invariably granitie in their chal'acter,. 

'but along the southern border they are generally gneiss or trap 
rock. 

1'he gravel terraces are generally found in a succession of 
mound-like elevations, rising from ten to fifty feet above the 
level of the surrounding plain, and are commonly found resting 
on a compact clay. They are frequently arranged in lines, 
bearing east, a little north, and west, a few degrees south. 
North of these gravel mounds we generally find a considerable 
space of level, aud often swampy lands, indicating the position 
of a mass of ice, under which a torrent of water had rushed 
with great for~e, excavating the clay below, piling up the 
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heavier gravel and sand, and carrying the lighter olay and 
finer sand to be distributed over the ~ountry. When the ice 
disappeared, the excavation would be a miniature lake, to be 
ultimately filled up with the lighter and finer material borne 
from other terraces forming still further north. 

The terrace formations, or "second bottoms," bordering the 
river on one side or the other, almost everywhere, have nearly· 
the same character and history as the gravel beds of the up
lands. They consist of deposits of gravel and coarse sand~ 
resting on the lower blue clay, into which the river has cut its 
present channel. Formerly we considered these plains, fre
quently three or four miles wide, as lake-like expansions of the 
stream which had been silted up by its sediment; but an in
spection of the material deposited shows that the water from 
which the deposit was made, was no quiet lake, but a current 
sufficiently strong to bear onward all lighter material, leaving 
only the heavier gravel and sand behind. 

But the fact that these several deposits, which can be clearly 
traced to the last act of the great ice drama, a11· rest on the 
lower blue clay, clettrly indicates the pre-existence of 'this de
posit. Moreover, the specific character of this lower member 
of our drift formation points to the conditions under which it 
'was deposited, as ""idely different from the rush and tumult of 
water l!Onsequent on a dissolving glacicr, and yet it beal'S the 
unmistakable marks of deposition from water. The material 
is, most of it, exceedingly fine and could have been deposited 
Ollly from very quiet waters, and its compactness and solidity 
attest the pressure of dee.p waters. Tha~ the glacial action, 
which has left its marks on the whole surface of onr country, 
took place subsequent to this deposit is indicated by the fact 
that the small lakes of northern Indiana are excavations ill this' 
lower blue clay, made by undermining currents, beneath a dis
solving glacier. Indeed, Lake Michigan, at its southern ex
tremity, rests on this clay and is excavated into it, to an un
known depth. Another fact in relation to this lower drift 
member, has its significance::f At the bottom of this clay is 
frequently found the remains of a c01le-bearing forest, probably 
cypress or hemlock. In this county, several wells that have 
been dug to the bottom of this clay, have exposed logs, from 
ten to fifteen inches in diameter, i'll a good state of preserva-
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vation. _ These are not broken nor crushed as they would have· 
been. under the advancing march of a mountain of ice. 

1'he problem of this lo,,-er blue clay is one that remains yet 
to be solved. Indeed, its peculiar character and relations have 
not been observed and studied, as yet, with sufficient care to 
furnish reliable data for its solution. Moreover, the problem 
is one involving many and peculiar difficulties, chiefly owing 
~o the absence of fossils of any description except the remains 
of an ancient forest, above. alluded to. This is not the place, 
nor have we the time to discuss abstract scientific theories, but· 
we may be allowed to hint that if the Age of Ice was pre
ceded by an upheaval elevating the ground about the Arctic 
circle above the line of p(lrpetual congelation, it would of 
necessity involve a corresponding depression south of that up
heaval, thus creating a great fresh-water inland sea. The 
upheaval north and the dcpression here, though it may have 
consumed years in its completion, would have caused torrents 
of ~ater, loaded with sediment, to rush in and fill up the con
stantly incroasing depression. This sediment, as the waters' 
became quiet, would be slowly precipitated. The evidence t~at. 
these waters were originally charged with sulphurous gases 
from volcanic agencies, is preserved in the sulphur now com
bined with iron, giving color to the clay. This will account 
for the absence of life in this inland sea till the sediment was 
entirely deposited; after that the increasing cold would seal it 
over with an impervious crust of ice which would cut off access. 
to the air and forbid the. existence of life. At the close of the 
Ice age, when these conditions were reversed by the sinking of 
the northern elevation and the rising of the bed of the fresh
water sea, as well as by the dissolving of the mountains of ice. 
torrents of water would rush over the southern plains to the 
Gulf of Mexico, leaving the marks of denudation on the hills 
of Kentucky, Tennessee and Alabama, tLat are now so plainly 
visible, and furnishing much of the material that now forms 
the delta of the Mississippi. 

But apart from theories and spe'culations, this clay serves 
several practical purposes which are of great economical value. 
When exposed to the atmospheric agencies for a few years it 
undergoes important chemical changes which make it the basis 
ofa very produCtive soil. The action of frost breaks down and 
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-destroys its adhesive quality, and it becomes a fine mass of 
<lrumbling, porous earth. The action of the oxygen of the air 
<lonverts the sulphur into an acid, which, seizing on the potash 
and lime present, converts them into slowly soluble salts of 
t,hese bases which furnish important mineral. elements of fer
tility for years of cropping, needing only ol'ganic matter to 
make it available for immediate use. The fineness of the ma
terial makes it an excellent absorbent, and as such it might be 
-profitably used in cQmposting manures, retaining the amrrioni~ 
.as a sulphate. 

But the practical importance of this bed of clay is that it 
'acts as a filter, securing an inexhaustible. supply of very pure 
water in the gravel and bowlders beneath it. In a country as 
level as Marion county is, and as productive of vegetation, the 
surface water must become charged with organic matter, which 
the porous upper beds of soil, Clay and sand bu.t imperfectly 
arrest, so th~t the water furnished by superficial springs and 
;shallow wells, is seldom so free from organic matter as to make 
it fit for domestic uses. These soluble organic impurities are 
always increased in the vicinity of inhabited houses, and of 
-stables and barns in use. They are not only increased in quan
tity, but iutensified in their objectionable qualities by a large in
:crease of animal matter, from unavoidable accumulation of ex
:crementitious substances. The surface water, from rains and 
melting snows, is rapidly absorbed by the porous loam, and the 
facility with which it reaches a tile drain, three or four feet 
from the surface, suggests the possibility that it may contami
nate the water of a well evell twenty feet deep; and an analysis 
too often confirms this unpleasant suspicion. If this be true of 
<lountry places, where farm houses are far ap~rt, how shall we 
escape the contamination of our superficial wells in a city sit
uated as Indianapolis is? As yet our population is not sufli
<liently dense to greatly impair the health of the city from this 
cause; but the supply of potable water is the great sanit,ary 
problem, not only of this and other cities, but of all the country 
located on this loose, porous: drift soil. Fortunately, the solu
tion of this problem is found in the reservoir of filtered water 
held in the bed of gravel and bowlders lying below this perfect 
filter of blue clay . We may not know Low that clay came 
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there, but we can know what beneficent purpose it serves. The 
water from this source is practically free from organic matter, 
but always contains iron in sufficient quantity to be perceptible 
by the taste, and to tinge vessels red that are used to contain 
it. This is a characteristic mat'k by which this lower water can 
be distinguished wherever found. The general dip of. the un
derlying rock of this county being westward, and the blue 
clay being impervious, except by slow filtration, it follows that 
the lower water will rise to the level of its outlet, wherever that 

, may be. The result of this is, that where natural fissnres oc
cur in the clay the water rises, and often overflows in natural 
artesian wells, that are known by the characteristic tinge which 
the water, in time, gives to everything it comes in contact with. 
,These springs are constant in the quantity, quality and temper
atnre of' the water discharged. There are a number of these 
springs in Marion county, several of which are quite noted. As 
specimens of this class, we may name the Minnewa SpI'iug, 
one and one-half miles northeast of the village of Lawrence, 
and the Fair-gl'ound Spring, on the farm of John Brown, half 
a mile northwest of that village. These rise perpendicularly 
through the blue clay to the surface, where it is one hundred 
and eighty feet above the water in \Vhite river, at Indianapolis. 
A noted spring of this character breaks through the blue clay, 
at the foot of the river hill, on the farm of the late Demas 
McFarland, about a mile southwest of Maywood. But, perhaps, 
the largest of these springs in the county is on the farm of 
Fielding Beeler, 011 the Vincennes railroad, two miles f.'om this 
city. It forms a wet prairie, 01' marsh, of several acres, from 
which, by ditching, a large stream of water is made to flow. , 
These al'e generally, but impl'operly, known as Sulphur Springs. 

This lower fountain has been reached by tube wells in a num
ber of places in this city, and its immediate viciuity, which not 
only tests the quality of this water and its abundant supply, but 
gi ves us an opportunity to stud y the arrangement and relation 
of the difFerent membel's of the drift formation in this county. 
We subjoin a few sections obtained from these borings: 
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1.'-':'At Butler Unitersity, lrvington. 
" ! 

Above Indianapolis 119 feet. 

Tello,Y clay and loam ....................................... ;.;.; .... ·· 18 ft. 
,BIlle clay .............................................................. · .. - 18 
Quicksand (water) ............................................ :...... 4 
Blue clay ............................................ ,.................. 60 
Coarse gravel (\vater).... .... ....... .................. ....... ......... 8 

Total. ............................................................ 108 ft. 

Here the water rose to the quicksand, forty fect from the 
surface. 

2.-0n the Carter Farm. 

Section 14, range 3, township 16. 

Loam and yellow clay, with occasional bowlders........... 20 ft. 
t5and ('vater)............................ .. ......... ......... ........... 2 
Blue clay, with gravel below (water).......................... 60 

Total. ..................................... :........................ 82 ft. 

Wator rises within twenty feet of the surface .. This well is
about ninety feet above low water in\Vhito river, opposite this 
point. 

3.-Well at Brightwood. 

Eighty-three feet above Union Depot. 

Loam and yello,v clay ............................................ .. 
Sand ('yater) .......................................................... . 
Blue clay ............................................................. . 
Fine sand (water) ................................................. .. 
Bille clay ............................................................. .. 
Coarse gravel ........................................................ . 

22 ft. 
() ... 

36 
3 

40 
4 

Total. .............................................................. 107 ft. 

"'\Vater rising within twenty-five feet of surf:,-'.ce. 
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4:- Well in G-arfield Park, City. 

Loam and yellow clay, ,with occasional bowlders ........ .. 
Sand (water) ........................................................ .. 
Blue clay .............................................................. .. 
Gravel (water) ...................................................... .. 

Total. ........................................... ·.···· .. ·· ........ . 

'Water rises within eight feet of surface. 

5.- Well in UniverSity' Park, City. 

Loam ..................................... · .. · ...... · .... · ........ · .... .. 
Gravel to water ........... , ....................................... ··· 
Gravel below water ................................................ · 
Blue clay ...................................................... · .... · .. · 
Coarse grave1. .......... ; ............................................ · 

Total ....................................................... · .... .. 

Water rising withiu twenty feet of surface. 

18 ft. 
2 

60 
2 

, 82 ft. 

3 ft. 
17 
20 
25 

2 

67 ft. 

6.- Well at the Junction of St. Clair and Alabama Streets. 

Loam and clay ............ : ...................................... ·.... 4 ft. 
Gravel to water............... ...... ...... ............... ...... ...... 16 
Gravel below water................................................. 18 
Blue clay..... ......................................................... 19 
Quicksand (water).................. ............... .................. 4 
'Blue clay .................................................. · ... ····· .. ·· 14 
Ooarse gravel......................................................... 2 

Total........... ......... ............... ..................... ...... 77 ft. 

Water rising within twenty-four feet of surface. 

7.- Well in Circle Park, City. 

Gravel and sand (upper water)................... ............... 61 ft. 
Blne clay........................................................ ........ 9 
Flint conglomerate.................................................. 2 
Coarse gravel (lower water).......................... ............ 16 

TotaL... ...... .............. ...... . ..... ...... ...... ...... ......... 88 ft. 
N OTE.-This" Flint conglomerate" consisted of Siliceous peb

bles, or fragments of chert, cemented with lime. 
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8.- Well at the Postoffice. 

Gravel to the upper water ........................................ . 
Gravel in water ..................................................... .. 
Blue clay ............................................................. .. 
Lower gravel (water) ............................................. .. 

Total. .. : ...................... "' ................................... . 

93 

21 ft. 
35 

8 
13 

77 ft. 

For these well sections we are indebted to Mr. R R. Rouse, of 
this city, who is engaged in the business of making tubed wells. 

We took the following section of an exposed bluff on Fall 
creek, at the mill-dam, half a mile above Millersville: 

Boil and subsoil. ..................................................... . 
Yellow clay ............................... , .......................... .. 
Sand parting ........................................................ .. 
Yellow clay, ~treak:ed with blue ................................ . 
Pale yellow clay .. : .................................................. . 
Compact dark blue clay to the water line .................. .. 

Total. ............................................................ .. 

4 ft. 
S 
1 

10 
16 

8 

44 ft. 

How far the blue clay extends below the hed of the creek we 
have no means of knowing, as no borings have been made in the 
vicinity, and the creek no where in this county cuts through 
the clay to the rock in place. 

Several fine exposures of this lower clay occur in the bluffs 
on the western side of White river, between Broad Ripple and 
Indianapolis, which afford an excellent opportunity for study
ing the character of this formation. The lines of deposition are, 
in places, well niarked, but the entire absence of fossils is the 
most noticeable feature; for the material is well calculated to pre
serve organic remains. At one point in section 15, townshi p 16, 
range 3, sixty feet of this clay is exposed, and yet it extends 
nnder the bed of the river indefinitely. Returning to the re
lation of tlie lower blue clay to the water supply Qf Marion 
county in general, hnd of the city of Indianapolis in particular, 
it is well to note the fact that the reservoir of water which 
this impervious bed of clay holds in place in the bowlders below 
it, has no outlet, except as it rises to the surface through fissures 
in the clay, and, therefore, can never be exhausted by natural 
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drainage. To procure it for domestic use it will be necessary 
'to carefully exclude the surface water .. To do this require~ 'a 

tube passed so tightly through the clay as to admit of no trans
mission of water around it. 

The location of Indianapolis-its constantly ilicreasing rail
road facilities, its inexhaustible supply of coal at a eonvenient 
. distance, the TIcal' vicinity of great forests of hard wood, and 
its easy access to the raw matel'ial, marks it as a great manu
factming center, at no very distant period in the future; A 
supply of water for steam 'purposes, that shall be of easy access, 
constant andulIi'ailing, is an indispensable requisite to thiseo11-
sumation; and this we have under every acre of land in Marion 
county. If the city can be supplied with river water, purified 
by filtration so as to make it potable, it is well; but the pop
ulation will always have an alternative in the easy access to 
this lower fountain by tubed wells. DefOl'e dismissing this sub
ject, it is well to say that ill the clay sections of' this county, 
which embrace all the table lands, thero are many places where 
the upper bed of water-hearing sand is from twenty-five to 
thi1·ty feet below the surface, and the clay ahove it is ha'rd and 
compact. Here a tubed well will supply water of a' fair degree 
of purity; but in an open well it is almost impossible to exclude 
surface-water when the soil becomes satnrated. It willicak in 
and pass down behind the wall llnobsenT ed. 

Marion county has no mineral wealth, but i1't its 

CIJARACTER OF SOIL 

It has the potency and pledge of inexhaustible wealth. Our 
glacial drift furnishes the material for a soil that answers every 
agricultural demaiHl. Being formed by the decomposition of 
almost every variety of rock, it holds theeleulents of' fill in 
such a state of fine division as to give it excellent absorbal1ct 

. properties, and 011able it to retain whatevet· artificial fertilizers 
may be added. In its natural state the soil of Marion cbunty, 

. generally, has but one promi nent defect; the very fine material 
of' which it is made, lying so nearly level, becomes readi-ly sat
urated with water, and having no means of exit beneath, ex
cept by slow perc'olation through the clay, the water is long 
retained. This necessitates the escape of a great part of it by 
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evaporation from the sUl'face, and this, especially in the spring, 
arrests the warming of the soil and postpones the early prepar
ation of it for the summer crop. This saturation has; also, an 
unfavorable eft'ect on the vegetable matter in the soil, excluding 
it from free contact with" the air, and thns arresting its rapid 
decomposition, and often converting it into humic acid, a chem
ical componnd really injurious to crops. In the alluvial, or" 
bottom lands, and in the terrace, or second bottom formations, 
this objection is relieved by a stratum of gravel or coarse sand" 
a few feet below the surface, which rapidly transmits the water 

, downward and relieves the saturat.ed surface soil. The same" 
eftect is produced on the clay uplands by a system of tile drain
age. Well-burnt tiles, of proper capacity to carry oft· the 
redundant water, sunk to the depth of three or four feet, in 
1.ines sixty feet apart, with a good outlet secured, will place 
~veu the most tenacious clay soil in a cond-ition very much re
sembling bottom lands. Indeed, in some respects, well-drained 
upland is to be preferred to bottom land, as it is not so liable
to injury from drouth, and it retains manures much better. 
The process of tile-draining the level clay lands of Marion 
county is progressing rapidly, and in a few years the whole 
county will present a plain of unsurpassed fertility. 

WATER-COURSES. 

White rivcr has a cOUl'se of twenty-two miles, on a direct 
line from its point of entry into the county to its place of exit, 
but following the mcandel's of the stream, the distance will be 
some ten miles gt'eater. By an act of Congress, this stream was 
decbred "navigable""to a point ten miles above the northern 
line of Marion county. "When the white man first b11ilt his 
cabin here, White river was fordable but at a few'points in the 
county, and that only for a shol't period in the autumn. But, 
with the change of the country from forests to cultivated fields, 
the rivel' and its tributaries have undergone a corresponding 
change. Without assuming that there has been any material 
decrea'Se in the rainfall, the streams have shrunk in their di
mensions till the" navigable river" of the Congress of 1819, 
has become a mere rivulet "a good portion of the year; and its 
tributaries, Fall creek and Eagle creek, from being mill 



96 REPORT OF STATE GEOLOGIST. 

streams, furnishing ample pow(lr for propelling all needed ma
chinery the year'round, are now dO low during the summer 
and fall months~ as to lose most of their value as mill streams. 
This shrinkage must be referred to several causes: First, clear
ing away the forest has greatly increased the evaporation, and 
a much larger per cent. of the rainfall now goes back into the 
atmosphere than formerly; second, the streams have. been 
cleared of driftwood and other obstruction!;l,so that the current 
is more rapid; third, ponds and marshes have been drained, so 
that these reservoirs, which form()rly discharged their stored 
waters slowly for the whole year, now empty themselves at 
once, leaving no summer supply; fourth, the tile drainage of a 
wide extent of country is operating to dry up many of the su
perficial springs that furnished a summer supply to many 
brooks and rivulet" that were feeders to the larger streams. 
These causes, operating together, give us more water in our 
winter and spring freshets, and reduce our streams correspond
ingly during the dry season. 

Though the immediate bed of the principal streams of this 
county is composed of small bowlders, water-worn pebbles and 
sand, yet, but a foot below, these will be found resting on the 
blue clay, which is nearly impervious, so that there is but little 
loss to our streams by absorption. Though the country is com
paratively level, yet the current of our streams is quite rapid. 
Counting the length of White river on a straight line through 
the county, it has a descent of nearly two feet per mile, and the 
fall of Eagle creek and Fall creek exceeds this. If it were not 
for the tortuous course of these streams they would be torrents. 
This, however, retards the cnrrent considerably, especially in 
White Fiver, south of Indianapolis. 

ARCH1EOLOGY. 

We discovered no mounds nor earth-works indicating the 
residence of a prehistoric race in the territory now comprised 
in Marion county, though flint arrow heads, stone hatchets, 
chisels, and other tools of tl~e ancient Stone age, are frequently 
f.ound in the surface soil. Tpis is especially the case in the 
southern part of the county, in the neighborhood of Glen's 
Valley. Many of these stone implements, or ornaments, are 
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made of talcose slate, a rock not found nearer to this 10ca1i~v 
than the Cumberland mountains, or the regions of ;Lake sd
peri or, and many of these are of curious form, and if of use, 
we have not been able to discover what that use was. 

The Delaware Indians had two towns in this county when 
nrst visited by the white man. The largest and most important 
of these was located on the high blufI:' west of White river, the 
town being divided by the line now separating Johnson and 
Marion counties. The inhabitants cultivated an island of some 
two hundred acres, immediately east of the town: This town 
waf! the residence of the Delaware chief, Big Fire, who walil 
known as a firm friend of Governor Harrison and the white 
pioneers of this territory. Indeed, it was a dispute about the 
right of Big Fire to sell to the General Government a strip 
of land south of a line known, in early days, as the Boun
dary, that led to the hostility of the Miami and Shawnee In
dians in 1811. It was this White river town that the Madison 
Rangers destroyed, in the fall of 1812, in revenge for the 
matlsacre of Pigeon Roost, in Scott county, perpetrated by a 
band of Shawnee warriors. This sad and unfortunate mistake 
in not discriminating between the innocent and the guilty, cost 
Governor Harrison no little trouble in convincing Big ]'ire that 
it was a mistake of the Rangers, to be attributed to their ignor
ance of the geography of the country. But few marks remain 
to identify the spot where once stood the most populowl of the 
Delaware towns. 

'l'he other India'n village was located in the great beud on 
the east side of White river, in section 20, range 4, township 17. 
The location of the village, and the chief part of its cnltivated 
,ground, is now a forest of sixty years growth, and nothing but 
the tradition of the" Old Settlers" fixes the location of the 
town. A large spring breaks out at the foot of a hill bordering 
a piece of elevated bottom land, from eighty to one hundred 
rods wide. Around this spring the wigwams were built, and 
on the bottom land the squaws cultivated the corn, beans and 
pumpkins that served as a relish to the venison of the hunter. 
N ear the river is an ancient cemetery, where the bones of' maay 
geueratious of hunters and warriors repose, except when the 
river encroaches on their resting place and exposes their re-

7-GEOL. 
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mains, which it frequently does. Last spring a freshet un
covere<l several pits. or ovens, excavated in a verv compact clay, 
near this burying ground. They were about thirty illches in' 
diameter and about the same depth. They had been burned 
till the inner surface was as hard as a brick. At the bottom of 
these pits were found coals and ashes, and around them were 
several fragments of pottery. This was probably a very old 
town. 

::-IATURAL HISTORY. 

The Botany of Marion county presents nothing peculiar. It 
was originally covered with a heavy forest of hard .wood, among 
which not a single evergreen was found. On the undulating 
uplands the prevailing species were the Sugar Maple; 'White, 
or Gray A.sh; Blue Ash; Black 'Walnut; Red Beech;; Butter~ 
nut; White Oak; Poplar, (L. Tulipifem); 'Wild Cherry, etc. 
On the flat uplands the timber consisted chiefly of Bur Oak; 
White Elm; Shellbark Hickory; White Beech; \V uteI' Ash; 
Hed, or Soft Maple, etc. The alluvial and terrace lands (first 
and second bottoms) were covered with large trees of Black 
\Vulnut; Blue Ash; Hackberry; Buckeye; Sycamore; with 
abundance of grape vines, which often ylimbed to the top of 
the tallest trees. Beneath these forests there grew a dense 
mass of shrubbery, cOllsistillg chiefly of Spicewood; Paw-paw; 
\Vaahoo; Black Haw; I .. eatherwood; Prickly Ash, etc. In 
every plaet;) where the fOl'est and shrubbery were suffieiently 
open to admit a glimpse of sunshine, the gnhmd was covered 
with nettles, matted together with pea vines. Such was the 
primitive cpndition pf this county when the "Red Man" hunted 
the deer here; but it is remembered only by a few surviving 
pioneers. .The forests have dwindled down to a few patches of 
woodland, surrounded by cultivated fields; the undergrowth 
has' entire(y disappeared, and the' nettles and pea-vines are 
botanical curiosities. A few spots have been preserved in their 
primitive wildness by those who love to remember the scenes 
of pioneer life, but even these will soon disappear. 

Marion county once abounded in wild game, and the streams 
were well stocked with fish of all the varieties usually found in 
western waters. 'rhe Black Bear, the Gray and Black Wolf, 
Bu1ialo, the Deer, Raccoon, Fox, Gray and Fox-Squirrels, etc. 
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Wild Turkeys and Pheasants were abundant, and the woods 
were vocal with the· songs of birds. It was indeed the paradise 
of hunters-but all these have disappeared; a few timid quails 
only, lead a precarious life, protected by stringent laws and the 
vigilance of farmers.' The birds of song are nearly' extermi
nated and their mellow notes superseded by the harsh .screak of 
the English sparrow. The abundance of fish, for which White 
river and its tributaries were once noted, has greatly dimin
ished, and would, perhaps, have entirely disappeared but for 
the protection of law and the watchful care of citizens who are 
personally interested in the enforcement of these laws. 

We subjoi n the following ideal section of the geology of 
Marion county, drawn from natural sections, borings and exca
vations made in various parts of the county. Beginning with 
the most recent formations, we have-

Transported Material. 

1. Alluvium, or bottomland ................... from 10 to 20 feet. 
2. Terrace formations, gravel and sand .... .from 50 to 100 feet. 
3. True bowlder clay (glacial) .................. from 40 to 110 feet. 
4. Blue sedimentary clay and sand .......... .from 20 to 120 feet. 
5. Bowlders and gravel ......................... .from 5 to 15 feet. 

Rock in Place. 

6. Knob sandstone (Carboniferous) ......................... 25. feet. 
7. Genessee Slate (Devonian) .......................... ··.·~·· ~o feet. 
S. Corniferous limestone (Devonian) ..................... , .. 50 feet. 

The Corniferous limestone has been penetrated 50 feet, but 
its entire thickness at this point is undetermined, as its eastern 
out-crop is concealed by the heavy drift deposit. Numbers 1, 2, 
6 and 7 underlie only portions of the county; the other mcm-
1)er8 are general in their distribution. 



GEOLOGY OF DECATUR COUNTY. 

By MOSb'S M. ELROD, M. D. 

Decatur county lies in the southeast central part of the State. 
Greensburg, the county seat, is forty-seven miles southeast from 
Indianapolis, and sixty-eight miles from Cincinnati, on the 
main stem of the Cincinnati, Indianapolis, St. L<4UiS & Chicago 
railway. The county is of an irregular shape, measuring 
twenty-two miles in gr~atest length north and south, and 
twenty-one miles in greatest width east and west, and has an 
area of 231,671 acres. It is bounded on the north by Rush, on 
the east by Franklin, on the south by Ripley and Jennings~ 
and 011 the west by Bartholomew and Shelby counties. 

'fhe territory of which the county is composed was purchased 
by the government from the Delaware Indians at thu treaty of 
St. Mary's, .January 15, 1819, but was not surveyed and offered 
for sale to settler8 till 1820. 'fhe first land patent i8sued from 
the bFookville, Indiana, land office for lands in Decatur county,. 
bears date of October 3, 1820, and was granted to John Shel
horn for what is still known as the Shelhorn homestead, be
tween Little and Big Flat Rock creeks, in Adams township. 

The county was organized pursuant to an act of the Legisla
ture, passed at the session of 1821-1822; prior to this time it 
formed a part of Delaware county . 

. The Cincinnati, Indianapolis, St. Louis & Chicago railway 
crosses the county from the east to the northwest; the Vernon, 
Greensburg & Rushville railroad through the central part, from 
south to north, and the west by the Columbus, Hope & Greens
burg road. The county is well supplied with good pikes; the 
county seat has six, radiating from that center. Many of the 
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township roads are graveled and in excellent repair, afford
ing splendid drives through fine farms and beautifql pasture 
lands. 

Greensburg, with a population of about 4,000 inhabitants, is 
one of the handsomest cities in the State, noted for its health
fulness, wealth, intelligence, and the literary taste of its citizens. 
Many of. its streets are thickly bordered with the most beauti
ful of all our native forest trees, the white and sugar maplet 

trees that are beautiful in blossom, beautiful in full, dark sum
mer leaf, and resplendent in russet and gold when touched by 
the icy finger of autumn. 

St. Paul,Olarksburg, Adams, Westport, Millhousen, Sardinia. 
and Milford are thriving and pretty towns' of 600 to 200 in
habitants. Kingston, New Point, McCoy, Rossburg,Mechanics
burg, Pennington, Smyrna, Waynesburg and Alert are smaller 
but enterprising villages. Nearly all the towns of the county 
are noted for their excellent public school buildings, a sure in
dex of the intelligence and morality of the people. 

TOPOGRAPHY. 

TABLE OF ALTITUDES, DECATUR COUNTY. 

Vernon, Green8burg & RushviUe Railroad, &uth of Greenwurg. 

POINTS AT WHICH THE ELEVATIONS WERE TAKEN. 

Greensburg depot, C., I., St. L. & C. R. R. . . . . . . . . 
~ Junction of C., I., St. L. & C. R., R, lind V., G. & R. R R . 

1.7 Muddy Fork of Sand Creek bridge 
I Bottom of stream 

7.2 I Horace Station . . • . . . . . . 
8.9 Lett's Corner . . . . . . . . . . 

13.14 Westport ........... . 
15.14 Sardinia Crossing . . . . . . . .. 
19.74 Brewersville bridge, Big Sand creek ... 

25.8 North Vernon at O. & M. R R. Crossing . 

..1 954.00> 
9311.00> 
908.00> 
894.00 
868.05 
891.0[) 
801.0& 
770.0[) 
695.05 
643.0& 
721.0S I 

Bottom of stream . . . . . . . . . . . 

----------------------~-----
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, , 
Vernon, Greensburg &: Rushville Railroad, North/rom Greensburg. 

s~ 
.e= ':"* PuINTS AT WHICH THE ELEVATIONS WERE TAKEN. 
~'" .~ '" 
::=1cl; 

.50 Junction of C., I., St. L. & C. R. R., with V., G. R. R. R. 
5.8 Sandusky Station. ................ . 
7.0 Clifty Creek bridge. . . . . . 

Bottom of stream . . . . . . 
8.8 Williamstown, county line . . 

11.7 Little Flat Rock Creek bridge. 
Bottom of stream . . .. . ./ . 

11.8 Milroy......... . . 
15.3 Bennetts . . . . . . . . . • 
19.0 Big Flat Rock bridge. . . . . . . . . . .' . " . . 
19.5 Rushville juuction with Cambridge branch J., M. & I. R. R 

Columbu8, Hope &: Greetuloorg Railroad . 

. 50 Junction of C., I., St. L. & C. R. R. and C., H. & G. R. R. 
10.4 Clifty Crebk bridge. . . . . . . . . . . . . • . • ., 

Bottom of .stream . .. . 
12.7 Duck Creek bridge. . . . . . .. . 

Bottom of stream . . . . . . • . . 
15.2 Hope .............. . 
26.6 Columbus, West end of Water street. 

939.00 
939;00 
934.00 
904.00 
91)4.05, 
958.(H) , 
935.00 
963.00 
982.07 
951.00 
955.()6 , 

939.00 
765.05 
720.06 
758.08 
728.08 
787.04 
629.01 

_____ i_, ________________________________________________ ~ ____ __ 

]0.0 

6.0 

3.0 
6.0 
8.0 

PointB on C., 1. St. L. &: O. R. R., in Decatur Oounty. 

I St. Paul. .... 
i Flat Rock bed. . 

Clifty Creek bed . 
Adams .... 
Greensburg . . . 
Sand Creek bed . 
McCoy's ..... 
Smith's Crossing. 
New Point .... 

864.00 
792.00 
860.00 
892.00 
954.00 
939.00 

1,039.00 
1,015.00 

993.00 
--------,--,------------------------------------'------

Othel' Points in the County. 
- -------_._- ---------------.--~---- ---"-

I Harris City, end of switch at quarry. . . . . . . . . . . . . 
Summit between Sand creek and Salt creek-old survey of Lawi ren~eburg. &: Iudianapolis Railroad, 1835 . . . . . 
SummIt of dIVIde at'Clarksburg. . . • . . . . . . . 
Top of Lower Silurian at Rossburg . . . . . . . . . 
Top of Lower Silurian below Harris City . . . . . . 
Top of Lower Silurian at Douglas Hole, Clifty creek. 

=======-':':::' ""-=-"" - '" - ---::::'=-=.''';,;:'':..:.=::cc.:.c 

854.00 

1,079.00 
1,034.00 

953.00 
834.00 
884.00 
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The summit between Sand .creek and Salt creek, on the line 
m the preliminary survey of the I~awrenceburg and Indiana
polis railroad, made in 1835, ~sgiven above, 1,079 feet, is the 
highest point yet determined in Southeastern Indiana. Mc
Coy's, on the present line of railroad, is the highest point on 
that road, l:\,nd is thirty feet higher than Pierceville, on the O. & 
).l. R. R. Through the county east of Greensburg, runs the 
divide that determines the natural drainage of the country to 
the east into White Water; and west into East White river . 

. From the dividing ridge the lands fall away to a lower level, as 
. they near the county lines; but in a much more marked degree 

.. on the southwest and west. Taking the summit above referred 
to as 1,079 feet above tide level, for comparison, Sardinia cross
ing IS seen to be· 301 feet lower; the Clifty creek bridge, on the 
C. H. & G. R. R., is 314 feet lower; St. Paul, 215 feet lower; and 
Williamstown, at the county line, 125 feet lower. N otwith
standing the great difference in the level of these points, the 
change from one to the other is so gradual as sca·rcely to be 
noticed by the casual observer, and taking the county as a 
whole it may be designated as "upland." The surface of the 
country is undulating, broken on tho creek banks by bluffs that 
are usually covered with clay and gravel. The creek beds, first 
and second bottoms, are lower than the geneml level of the 
country, and their bluffs mark the limits of the ancient river 
beds. The blufi's are usually spoken of as hi1ls, but, in the sense 
of an elevation above the general lenl, the use of the term 
hill is inapplicable. On Salt creek, Cobbs' Fork, Sand ereek. 
Clifty l'reek, and tributary branches about Newburg and Flat 
Rock, near the boundAry lines of the county, the creek bluffs 

. are much higher than in the interior. The white clay lands of 
the east and southeast part of the county are" upland fiats," 
in many places too level for efficient natural drainage. True 
hills, or rather, low elevations above the common level, are 
found in parts of .J aekson township . 

DRAINAGE. 

As indicated above, the dividing ridge of the eastern part" of 
the county determines its drainage, and the course of its creeks 
and the falling away of the general level of the country deter-
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mines their velocity. From the bridge on the C., L, St. L. & C. 
R. R, over Sand creek to Brewersville, a distance of twenty-five 
miles, the creek has a faU of 296 feet, an average of abont twelve 
feet to the mile. From Adams to the C., H. & G. R R. bridge, 
Clifty creek has a fall of 140 feet in ten miles, fourteen feet to the 
mile. The "flat lands" north of New Point are drained by 
Salt creek and its branches, that flows south; thence northeast 
through Franklin county into White Water; those south of 
New Point, by Laughery creek, that joins the Ohio below Au
rora, and the northern headwater branches of the Muscatatuck 
river. Through Sand creek and its branches, Rocky creek, 
Painter creek, Cobb's Fork, Muddy Fork, Millstone, Wyanouse, 
and others of less note, the drainage of the central and south
west part of the county is effected. Clifty creek and tributa
ries, North, South and Middle Forks l and Fall Fork, are the 
principal creeks of the west. From a study of the map it is 
seen that Decatur county is well supplied with creeks that have 
their origin within its limits, and owing to the topography of 
the country, flow to the east, south and west, and for the same 
reason is not traversed by any important stream that deserves 
the name of a river, except it be Flat Rock, that cuts through 
Adams township in the northwest corner of the county. As 
would naturally be expected, the streams of the central and 
northern part of the county have low banks that do not cut 
through the gravel and clay, but grow deeper and rocky as they 
.erOSR the county lines. The bed of Flat Rock is seen by rail
road elevations to be seventy-two feet below the level of St. 
Paul; Clifty creek, thirty-two feet below Adams, and forty-five 
feet below the bridge of C., H. & G. R. R. To the rule of the 
gradual increase of the height of the banks and bluffs of the 
creek, there is a marked exception in the case of Salt creek 
that reaches down to the Lower Siluvian shales and soft lime
,stones, cutting deep and ahru'pt gorges for its passage. 
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PAL-LEZOIC GEOLOGY. 

DIP. 

The junction of the Lower and Upper Silurian, Hudson 
River and Clinton groups, is a well-marked and easily recog
nized horizon, and advantage has been taken of this fact to de
termiue the altitude of three points in the county for compar
ison. These determinations have been made with a reasonable 
degree of accuracy, by connecting the points selected with the 
adjoining railroad elevation. Especially may those at Rossburg 
and Harris City be relied on as correct. The junction of the 
two groups at Rossburg was found to be 953 feet above the 
ocean; Harris City, 834 feet, and that at Douglas Hole, on 
Clifty creek, near Sandusky, 884 feet. The average of the alti
tude is 890 feet, which gives a difFerence of twenty-five feet 
when compared with 915 feet, the average of thirteen determi
nations made by Prof. Orton, * in Montgomery, Preble, Miami, 
Clark, Greene and Warren counties, Ohio, low water in the 
Ohio river, at Cincinnati, being assumed at 410 feet above the 
sea level. Omitting the observation at Harris City, that is evi
dently shown to be below the general level of the Cincinnati 
Lower Silurian arch, by the dip of the overlying Niagara group 
limestone, the average of the two remaining points, Rossburg 
and Douglas Hole,is 908 feet, a diflerence of seven feet less 
than that of Ohio; and I hiwe no doubt but the Douglas Hole 
should be also omitted, as not being an exposure of the top of 
the plain of the arch, but of the slope on the west side. The 
divide that runs northeast from McCoy's Station, through 
Kingston and Clarksburg, is probably the western crest of 
the Lower Silurian upheaval. This being the fact, Rossburg 
falls within the plain, and does not show any appreciable dip 
to the west of the top of the Hudson River group, from the 
vicinity of Dayton, Ohio, to the east side of Decatur county. 
On the contrary, it has a greater altitude than the average of 
those of Ohio, but not greater than the average of the six 

'" Geological Survey of Ohio. Geology, vol. 1, p. 411, eI. seq. 
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highest points. At Hollinsbe's quarry, just west of Rossburg, 
the exposed surf~tce· of the Niagara flags has a decided dip to 
the northeast, but this is probably local. 

Estimates of the dip of the Niagara group have been made 
by taking the junction of the top of the limestone with the 
calcareous Waldron shale as the horizon. Measurements show 
the base of the Waldron shale at the Olifty creek V., G. & R. 
R. R. bridge to be 20 feet above the bottom of the stream, 
which, reduced to the railroad level, is 924 feet above the 
ocean. The same process shows the shale under the St. Paul 
bridge over Flat Rock to be 819 feet; the difference in the level 
is 105 feet, the distance 8 miles due west, and the dip over 13 
feet to the mile. From the V., G. & R. R. R. bridge, mentioned 
above, to the 0., H. & G. R R. bridge over Olifty creek is 13 
miles southwest, the difference in elevation is 187 feet, and the 
dip over 14 feet to the mile. From these and other observa
tions it is probable that the greatest dip is to the southwest, at 
about 15 feet to the mile. 

CONNECTED SECTION. 

'fhe following general section shows the average thickness 
of the strata of clay, gravel and roek exposed in the county 
brought together in one ideal view. 

General Section Cit' Decatur County. 

QUARTERNARY AGE. 

l{ecent period ........................................................ . 
Drift period .......................................................... .. 

DEVOSlAN AGE. 

CORNIFEROUS GROUl) • 

. Blue crystalline, North Vernon quarry stone, wanting .. 
Gray limestone, Middle Oorniferous .......................... . 
Magnesian limestone, Lower Oorniferous .................. .. 

8 ft. 
40 

00 ft. 
6 

35 



GEOLOGY OF DECATUR COUNTY. 

UPPER SILURIAN PERIOD. 

NIAGARA GROUP. 

Oalcareous shale, Waldron fossil bed ......................... . 
Ohert, rubble and flag .... , ....................................... . 
Drab quarry stone ................................................ : .. 
J.Jower Niagara shale, flag and marL ......................... . 

CLINTON GROUP. 

101 

6 ft. 
15 
25 
10 

Oalcareous sand-rock and flag................... .......... ...... 3 ft_ 

LOWER SILURIAN PERIOD. 

HUDSON RIVER GROUP. 

JJimestone, shale and marl. ......................... . 25 ft. 

TotaL.......... ........................ ........ ....... .. .. .. ...... 173 ft. 

LOWER SILURIAN DIVISION. 

HUDSON RIVER GROUP. 

The top members of this group outcrop in the bed of Sand 
creek, from Parker's mill, . southeast of southeast, section 32y 
township 10, range 9 south, to the Jennings county line, ex
cept where covered by sand and gravel; on Painter creek, be
low the Boicourt Brothers' quarry, ~Jong the lower course of 
Rocky creek" in the bed of the North Fork of the Muscatatuck 
and Squaw creeks, near the Ripley county line, and on Salt 
creek and its branches. At no point in the county is the Hud
son River group the surface stone of the general level of the
country, but it is not buried very much below the common level 
on the boundary line east of Sand creek and on the Franklin· 
county line. It is the outcropping fringe or border on the south 
and east Qf the more elevated and central parts of the county. 
Fossils found in the gravel and sand below the Douglas Hole, 
on Clifty creek, and below the Picayune mills, at Downeyville r 
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on Little Flat Rock, show that the water at these places reaches 
down to the Lower Silurian, and that the rocks of thIs age are 
not far below the surface on the north side of the county. 

In .lithological structure it is made up of buff, drab, blue or 
greenish shale or marl, intercalated with a few strata of semi
<lrystalline limestone, that seldom or never exceed six inches in 
thickness. In proportion, the limestone exceeds the shale and 
marl combined, but on account of frequent vertical fissures is 
of very little or no economic value. Where exposed, the marl 
and soft shales weather to sticky, unctuous clay, leaving the 
bands of limestone unsupported, that drop of their own weight, 
and hence undermine the overhanging cliff of the Niagara 
Group. 

UPPER SILURIAN DIVISION. 

CLINTON GROUP. 

At the baso of the 'Niagara Group, and underlying the Lower 
Niagara shale, marl or flags, at all the outcrops seen in the 
county where the Upper and Lower Silurian form a junction, 
there is found a bed of calcareous sand-rock, Ot' shale, ranging 
in thi.ckness from six inches to three feet. Where reduced to 
:1 si.ngle stratum of a few inches ill thickness, as is frequently 
the case, to the unaided eye it has more the appearance of hard 
blu'e sandstone, slightly weathered on the outside to an ochrey 
color, than a limestone. Tested with mineral acids, the resi
due, from five to ten per cent. of the whole mass, is found to 
be silex. Examined with the microscope, the sand grains are 
found to be worn and irregular in outline, unlike quartz crys
tals. Where the beds are thicker and more shaley, as at P~r
ker's mill, below Harris City, the formation has a much greater 
proportion of sand, and the co.1or varies to yellow or drab 
throughout the whole'stratum. 

NIAGARA GROUP. 

Underlying the building stone of this group are frequently 
!Seen thin strata of shale, flag, and thicker beds of marl that I 
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have designated as the Lower Niagara shale, to distinguish it 
from the Upper or Waldron shale. The intercalated flags of 
the lower shale are of the same general appearance, bedding 
and structure, as the overlying beds of Niagara stone. The 
8hale is found in thin strata of thinner laminre. The marl, 
where seen in place or recently exposed, is blue; where weath
-cred, it breaks down into a very friable, fine clay that, dry, much 
resembles an ash pile. These shales and marls, and, in fact, 
all the shales of the county, whether Lower or Upper Silurian, 
are generally called, by the quarrymen and others, soapstone; 
but as the latter term has been applied by mineralogists to a 
very different stone, its use to indicate shale should be dropped; 
and the same objection applies to the term slate. The Lower 
Niagara shale is seen in the outcrops on Salt creek and its 
tributaries, and on Sand creek. These beds are not exposed on 
Clifty creek or Flat Rock, except, perhaps, in the Lowe quarry 
at St. Paul. 

The true Niagara building stone is not alone of interest as 
forming nearly the whole of the imrface rock immediately un
derlying the clay and gravel of the east half of the county, 
but on account of itR vast importance from an economic 
point. The quarry stone is exposed in the banks of Salt creek 
and branches, north fork of the Muscatatuck, Squaw creek, and 
Sand creek and all its tributaries, in the bed of Clifty creek 
and in the banks and bluff's of Fiat Rock and Little Flat Hock 
creek. The best exposures of the main central beds al'e found 
on Sand creek, Cobb's Fork, Painter creek, and Rocky branch, 
embraced within a triangle formed by drawing a line from 
Greensburg to Millhousen; and from Greensburg to West
port. At the quarry of the Greensburg Limestone Com
pany, HarriR City, twenty-four feet nine inches of clear mer
chantable stone is taken out, and about the same extent of 
good stone is exposed at the quarry of Z. Boicourt on Sand 
creek, nearW estport. The main central beds are free from 
the overlying chert !tnd rubble of the west side of the county. 
The quarries of the east part of the county are opened at 
the base, and those of' the west part at the top of the forma
tion. The quarries of ]'ugit,· Salt creek, Marion and Sand 
creek townships, are covered only by earth and gravel; those of 
Adams, Clay and Clinton townships, except in the bend~ of the 



110 REPORT OF STATE GEOLOGIST. 

creek bottoms, by the base of' the Corniferous group; the 
thickness of the overlying Corniferous varies from a few inches 
to more than thirty feet. Prof. Collett, in his report on Shelby 
county, 1881, makes the thickness of the Niagara limest,one in 
Mr. Lowe's St. Paul quarry, twenty-nine feet ten inches, and 
my measurement just below the railroad bridge over Flat Rock, 
one mile below Mr. Lowe's, gives a thickness of twenty-seven 
feet. In these two sections the top beds are respectively four
teen and fifteen feet of chert and rubble. 

l have estimated the thickness of the Niagara limestone at 
forty feet; twenty-five feet of thisis clear quarry stone. It is pro
bable that the total thickness of the group grows less to the 
northeast, ncar the top of the Lower Silurian Arch, and that 
the thinnin£- out is at the expense of the top, cherty member. 

In physical appearance, the Niagara limestone has been de
scribed as of a light blue, or. light gray, drab and bufi~ or drab 
and gray color. The best quarry stone is of a uniform drab, 
or light blue. The drab colored stone weathers to a buff, and 
exposed specimens of more than two inches in thickness, when 
broken across, show a drab center. In chemical composition 
it is a magnesian limestone, in which the precentage of car
bonate of lime exceeds the carbonate of magnesia. With the 
above is mixed a small per cent. of alumina, but not in propor
tion to detract from its value in making a strong" hot" quick
lime, and about five per cent. of insoluble silicates. Miner
alogically it is a dolomite, semi-crystalline in structure. The 
stratification is massive, the bedding even, thin to medium 
heavy, and at a few places very heavy. The middle beds are 
usually homogeneous, the top beds mixed with nodules, and 
bands of chert. In the stone south of Greensburg, about 
twelve feet a,bove the Lower iagara shale, is found a very per
sistent bed of stone, rangin from two to three feet in thick
ness, that has, scattered thro gh it or aggregated in the horizon
tal seams, a 'few nodules of c ert, but not in sufficient quantity 
to impair its value for bridge building; an the other ledges are 
free from flint. The thickes beds of massive stone are found 
on Clifty creek, and at St. Pa i; the thinnest beds on Little Flat 
Rock, and the head waters of Clifty. Heavy beds are found at 
aU points, but not in such lar e proportion to the whole number 
of strata. Where exposed a d weathered, the outcrop presents 
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a rough perpendicular wall of "cliff rock," without any accum
nlation of fallen fragments, at the foot. The beholder is im
pressed with the idea, and truly, that the rains and frosts of 
many winters have doue but litthi to destroy these foundations 

of the everlasting hills. 
The Upper Niagara shale bed, is the caloareous day, shale 

. and thin strata of limestone overlying the quarry stone, and 
closing the Niagara period and group. The greater per cent. 
of the mass is carbonate of lime. In Shelby county, they are 
known as the 'Valdron beds. In my report on Bartholomew 
county, I generally called this formation Calcareous shale, 
which is approprIate so far as chemical composition is con
cerned, but the presence of' another calcareolUl shale at the 
base of the Niagara group in this county, not seen in Shelby 
and Bartholomew, necessitate's the use of a more specific term. 
Following the rule of priority, Waldron being the pluce where 
the Upper Niagam bed fossils were first found and studied, I 
shall refer to it by the name of Waldron shale. In general it is 
made up of thin laminm of shale, frequently erroneously oalled 
slate, with bands of limestone neal' bottom; and where oon
stantly wet, the shale is replaced by clay. Where exposed to 
atmospheric influenees it weathers to a bufr or ochrey-colored 
friable clay, scarcely distinguishable from the surrounding yel
low clay; where protected, the color is uniformly a drab or blue, 
with oocasional streaks of green. The W uldroll shale is not 
uniformly found at aU the places where both the Niagara and 
Cornifel'ous groups outcrop. It was seen onl'y on Clifty creek 
and Flat Rock, in the west and northwest parts of the county. 
In thickness, it ranges from teu iuohes to six feet. At certain 
places the upper shale is highly fossiliferous, as at St. Paul, and 
at Hartsville, less than one mile west of' the Deoatur county 
line; ut some points 110 fossils could be found, and very few at 
others. 
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DEVONIAN AGE. 

CORNIFEROUS GROUP. 

In my report on the geology of Bartholomew county, 1881,. 
for,convenience of study, and on aecount of the marked differ
ence in general appearance an<;l structure of the rocks of this 
group, they were divided into Upper, Middle and Lower Cor
niferous. The upper member, the equivalent of the North 
Vernon quarry stone, does not reach Decatur county, the near
est approach being four and one-half miles west of the countYt 
on an air line from Greensburg to Columbus. The Middle Cor
niferous was only seen in one outcrop in the southwest cornel'" 
of Clay township, on the farm of John Graham, southwest of 
southwest, section 30, township 10, range 7, where a knoll of 
highly fossiliferous, shelly, gray limestone is dposed to the 
surface, and has been quarried for ligh t work. On Bear creek~ 
just after it crosses the county line, and west of Alert, the same 
range of stone is found, and has been hauled into the county 
for macadamizing purposes. 

The Lower Corniferous, but for the overlying drift, clay and 
gravel, is the surface stone of nearly the whole west half of the 
county. The Niagara and Corniferous groups are seen, either 
singly or together, at every outcrop or exposure. It is the only 
stone seen in .J ackson towllship, except at the southeast corner. 
It is the surface stone of Clay, Adams, and the west parts of 
Washington, Clinton and Sand Creek townships, and is the 
only stone exposed in the beds of Fall Fork and Middle Fork 
creeks. It is the rock struck in sinking wells at Greensburg. 
The line on the map indicating the eastern limits of the Cor
niferous, is an average of the outcrops where it is drawn, and 
stone of this group is found to the east of it at many places~ 
especially in Washington township. 

To the unaided eye the Lower Corniferous rock has the ap
pearance of sandstone, and it is fl'equently so called by the 
quarrymen. Examined with a magnifier it is found to be made 
up of minute crystals of carbonate of lime and earthy matter. 
tested with strong acids, it is dissolved without any residue 
showing the presence of sand. The amount of earthy matter 
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. or alumina in it varies, but not sufficiently to change the gen
eral appearance of the stone. Where found in thin, even 
laminre, or beds, the earthy constituent is increased. It breaks 

• into irregular blocks, is with difficulty quarried in regular 
pieces, and when blasted, blows out or shells into small frag
ments. In structure it is not h<;>mogeneous; exposed in high 
walls and cliffs it weathers into small holes and pockets that af
ford nesting places for the wood pewee, or footholds tor colum
bine and other plants. The cliffs at a distance have the 
appearance of a hard, gray rock, covered with lichen and moss; 
struck with the hammer it crumbles to powder; partially or 
wholly protected by a damp soil, it disintegrates to a fine rotten
stone. In the vicinity of Greellsburg, the lower beds are more 
crystalline than the average specimens of the whole group, are 
coarse~ in appearance, with a greater tendency to shell and 
break into fragments with thin edges. Typical specimens of 
the last variety may be seen in the banks of the Town Fork of 
Sand creek, in Greensburg, near the cemetery, and of the aver
age stone at Milford. Chemically, it is a magnesian limestone. 
The general color is a sodden buff. 

List of Fossils found in Decatur Coanty. 

LOWER SILURIAN. 

HUDSON RIVER GROUP. 

RADIATA. 

POLYPI. 

Monticulipora approxematus ....................... Nicholson. 
Monticalipora briareus ............................ .. Nicholson . 
.Monticulipora dalii ................................... Edwards & Haime. 
Monticalipora mammillata .......................... D'Orbigny. 
Ho:nticalipora rugosa ................................ Edwards & Haime. 
Montic-alipora pulchellus ....... · ..................... Edwards & Haime. 
Monticulipora sub-pulchrllm ..................... .. Nicholson. 
Protarea ,;etusta ...................................... . Hall. 
~'treptelasma corniculum ............................ . Hall. 

s-GEOL. 
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MOLL USCA. 

BRACHIOPODA. 

Orthis biforata, var. lynx ................ ........... Eichwald. 
Ortlds occidentalis ................................... . Hall. 
Orthis sinuata ..................... , ................... Hall. 
Orthis testudinaria ............................. ; .... .. Dalman. 
Rhynchonella capax .................................. Conrad. 
Rhynclwnella ventricosa ............................. Hall. 
Strophomena altemata .............................. Conrad. 
Streptorhynchus (Strophomena) planoconvexus.Hall. 
Streptorhynchus filitextu8 ........................... . Hall. 
Zy.qospii·a modesta ................................... . Say. 

PTEROPODA. 

Tentaculites richmondensis ......................... . Miller. 

GASTEROPODA. 

Murchisonia bellicincta ............................. . Hall. 
Raphistoma (Pleurotornaria) lenticulare ......... Emmons. 
Belleroplwn bilobatus ................... , ............. Sowerby. 

LAMELLIBIU NCHIATA. 

Ambonychia costata .................................. . James. 
Ortlwdesrna rectun! ................................... H. & W. 
Modiolopsis pholadiformis ........ . , ... , ............. Hall. 

UPPEl{ SIJ~URIAN. 

CLINTON GROUP. 

BRACHIOPODA. 

Meristina intermedia ............................... .. Hall. 

NIAGARA GROUP. 

PORIFERA.. 

Astytospongia pr(£rnorsa .......................... ... Goldfuss. 
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POLYPI. 

Favosites fnrbesi var. occidentalis ................ Hall. 
Favosites niagarensis ....................... ·.· .. · ... Hall. 
Favosites favosus .............................. : ....... Hall. 
Favosites spongilla ........ ........................... Romiuger. 
Strom atopora c01wentrica ............... ............ Goldfuss. 
Strom bodes pentagonus ........................ ...... Goldfus8. 
Cyathophyllum radicula ....... .................... " . Romi u gel'. 
Eridophyllurn r?t.1osum ....... ....................... Edwal'ds & Haime. 

CRINOIDEA. 

Eucalyptocrinus crass us ............................. Hall 
Eucalyptocrinus c(£latus ...... ....................... Hall. 

BRYOZOA. 

Lichenalia concentrica ............................ .. Hall. 
Fenestella parnulipora .......................... ; .. . Hall. 

BRACHIOPODA. 

Atrypa rcticulari,~ ................................... . Linnens. 
Relzia et)ax ........................... .................. Hall. 
Anastrophia vernuili ................................. . Ha]]. 
Eichwaldia reticulatrt .............................. .. Hall. 
Orthis hybrida ........................................ Sowerby. 
Orthis elegantula ...... .............................. Dalman. 
Meristina maria .................. ..................... Hall. 
Meristina nitida, ......... .............................. Hall. 
Rhynchonella indianensis .......................... . Han. 
Rhynchonella stricklandi .......................... Sowel'by. 
Rhynchonella neglecta ......... ....................... Hall. 
Rhynchonella whitii ................................ .. Hall. 
Rhynchonella acinus ................... · .... ···.···· .Hall. 
Rhynchotreta cuneata val'. americana ...... ...... Dalman. 
Spirifera crispa ............... : .. : ............... : ... . Hall. 
Spirifera eudora ......... ~ .................... ·· .. · .. · . Hall. 
Spirifera radiata ......................... ·.· .... ...... Sowel'by. 
Strophomena rhomboidalis .......................... W ahlenberg. 
Strophomena striata .......... ........................ Hall. 
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PTEROPODA.. 

Tentaculites niagarensis ... .......................... Hall. 

GASTEROPODA. 

Platyostoma nia.qarensis ............................. Hall. 
Platyostoma plebium ................................ . llall. 
Strophostylus cyclostomus ........................... Hall. 

CEPHALOPODA. 

Gyroceras elrodi ...... .................................. White. 
Orthoceras annulatum ................... ............ Sowerby. 
Orthoceras crebescens ................................ . Hall. 
Orthoceras ............ ................................... Sp.? 

DEVONIAN AGE. 

CORNIFEROUS GROUP. 

RADIATA. 

POLYPI. 

Acervularia davidsoni ......................... ...... Edwards & Haime. 
Amplexus yandelli ................................... . Edwards & Haime. 
Blothrophyllum decorticatum ..................... .. Billings. 
C.1Istiphyllum vcsiculosum ........................... Goldfuss. 
Cyathophyllum corniculum ......................... Rominger. 
Cyathophyllum rugosum ............. ............... Edwards & IIairne. 
Favosites limitaris .......•..... : . ..................... Rominger. 
Favosites epidermatis ............................... . Rominger. 
Stromatopora tuberculata .......................... . Nicholson. 
Stromatopora nodulata ............................ .. Nicho lson. 
Zaphrentis gigantea ................................. Rafinesque. 

MOLLUSCA. 

BRACHIOPbDA. 

Atrypa reticularis .................................. .. Linneus. 
Rhynchonella tethys ................................. . Hall. 
Spirijera oweni ....................................... . Hall. 
Strophodonta demissa ................................ Hall. 
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GASTEROPODA. 

Bellerophon patulus .....•. ........................... Hall. 
Euomphalus decewi ................................. .. Billings . 
. Loxonema nexile ........................... · .. ··· .... . Phillips. 

LAMELLIBRANCHIATA. 

Conocardium trigonale .............................. Hall. 

CRUST,WEA. 

Phacops bujo .......................................... Green. 

The foregoing list is very incomplete in the number of spe
des that might be found in the county. Doubtless many of 
the more rare forms will be picked up when careful search is 
made. Messrs. George Dunn, postmaster; J o. Drake and J as. 
Davidson, of Greensburg, have some nice native specimens 
from 'the Lower Silurian. Mr. Drake has a Calymene senaria, 
Conrad, said to' have been found in the county, and I have some 

. fragment13 of a trilobite, probably an Asaphas gigas, DeKay, 
from Sand creek, near Parker's mill. A. fine specimen of an 
€ncrinite, from the Hudson riv~r group, has been found on a 
branch of Salt creek, at Rossburg. Mr. Davidson has a stone 
containing hundreds of Zygospira modesta, Say, and Mr. Dun:n 
a beautiful slab covered over with Orthis testudinaria, Dalman, 
that came from I~ittle Flat Rock, near Downeyville, washed 
from the Lower Silurian shale, exposed in a deep hole below 
the mill, southeast of southeast, section 6, township 11, range 9. 

LOOA.L GEOLOGY. 

Section at Wm. M. Hamilton's Quarry, Fugit Township. 

Southeast of section 4, township 12 north, range 11 east. 

Rubble and covered space, Niagara group .......... 00 ft. 
Cherty limestone ................................ .'........... 00 
Flag ............................................................ 00 
Flag ............................................................ 00 
()hert ........................................................... 00 

00 in. 
4 
4 
4 
2 
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Limestone and chert ....................................... 00 ft. 4 in. 
Dimension stone............................................ 00 6 
Dimension stone ................................ :........... 1 00 
Flag ............................................................. 00 4 
Flag ............................................................ 00 2 
Dimension stone............................................ 00 6 
Thin flag............ . . .. . . . .. . . . . . . . .... . . . . . .. . . ... . .. . .... . . 1 00 
Lower Niagara, sha]e.~............... ............ ......... 1 00 
Flag and shale ....................... ~.. .... ................. 00 00 

Total. ............................ ;........................ 6 ft. 00 in. 

This quarry, if not the most northeasterly exposure of thfr 
Niagara stone in the county, is the only quarry in that vicinity 
that has been opened. Six feet does not represent the amount 
of available stone here buried in the bluff, and the higheI' 
ledges will probably be found to contain less chert-bands and 
nodules. Much of the stone here seen, from external appear
ance, seems to be an excellent building rock. The section was 
not continued down the creek to the Clinton beds and LoweI' 
Silurian, but I was told by Mr. James Holtsey, who has paid 
attention to the geology of that region, that it was. not far 
down the creek to a point where Hudson River fossils are found. 
The overlying weathered gray bowlder clay here has consider
able thickness, judging from the height of the adjoining bluffs, 
and is covered by a growth of a better class of timber than that 
Aeen on a corresponding soil farther south. 

Section at Larkin Waters' Quarry, Fugit Township. 

N o'rtheast of section 21, township 11, range 11 east. 

Soil. .............................................................. 00 ft. 
Thin, bedded light flags, Niagara group............... 1 
Chert ............................................................ 00 
Thin. flagging......... ............. ........................... 1 
Flag~ ........... ~ ................................................. 00 
Dimension stone ............................................. 00 
Dimension stone and flag................................. 00 
Dinlensioll stone ....................... :..................... 00 
Buff'-\veathered stone....................................... 00 
Shaley marl, Lower Niagara shale...... ............... 1 

00 in. 
00 

2 
6 
3 
8 

10 
10 

2 
8 

Total....... ............. ...... . ... ..... ................... . 5 ft. 5 in. 
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This section was taken a few feet west of the Franklin county 
line. Underlying the shaley marl are beds of' hard stone, and 
down the creek a few yards was seen a buff-colored ledge, 
about eight inches thick, that probably belongs to the Clinton 
group. Underneath this ledge characteristic Lower Silurian 
fossils were seen. The marley shale weathers to a fine ashen 
powder where protected from moisture, at other places to a 
sticky clay. Considerable quanties of stone have been taken 
out, and it is quarried with facility with drills and crow-bars. 

St. lflatlrl:cc Quarry, Fu.qit Township. 

Southeast of section 31, township 11, range 11. 

Soil, thicker back in the bluff............ ............... 3 ft. 00 in. 
Flag and rubble, Niagara group ......................... 1 '10 
Dimension stone ...... : ...................................... 00 8 
Flag and chert ....................................... ,......... 00 3 
Flag ............................................................. 00 4 
Ledges with chert band in middle ..................... 00 10 
Dimension stone............................................. 1 ti 
Dimension stone ............................................. 00 7 
Dinlension stone ............................................. 00 10 
Dimension stone ...... ' ....................................... 00 8 

'rotal, ...................................................... 10 ft. 6 ill. 

But little quarrying has been done at this place, scarcely 
enough to show the true quality of the stone. The bedding is 
not quite so regular as at some other quarries but once fully 
opened up will improve. The creek, a branch of Salt creek, 
runs over the bed, and, by erosion, has left the ledges exposed 
in descending order, and, might be worked with great facility. 
The stone for the St. Maurice Catholic church was obtained 
The outcrop was not traced to the Lower Silurian that is known 
here, also that for some lighter buildings in the neighborhood. 
to come to the sufrace at a short distance southeast, in the bot
tom of the creek. 
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Section at W. Hollensbe ~ Sons' Quarry, Salt Creek Township. 

Southwest of southwest, section 8, township 10, range 11. 

Earth and gravel, bowlder clay........ ......... ......... 4 ft. 00 in. 
Rubble or flag ................................................ 00 3 
Rubble or flag ................................................ 00 4 
Rubble or flag ................................................ 00 4 
Flag .............................................................. 00 3 
Flag .............................................................. 00 6 
Dimension stone ............................................. 00 7 
Flag .............................................................. 00 3 
Dimension stone .................. :........................... 00 8 
Dimension stone, or heavy flag .......................... 00 6 
Dimension stone ............................................. 00 10' 
Dimension stone ........................................... : .. 00 4 
Block bridge stone .......................................... 00 10 
Flag ............................................................. 00 2 
Dimension t'ltone, free from chert........................ 00 9 
Dimension stone ............................................. 00 9 
Dimension...... ............... ...... ...... ...... ...... ........ 00 7 
Marley clay, Lower Niagara. shale ...................... 00 2 

Total ....................................................... 12 ft. 1 in. 

This section, like the Hamilton, \Vater's and St. Maurice 
quarries, is on a branch of Salt creek, and on account of facil
ity in working and shipping, is the most important and noted 
of any on the east side of the county. Besides what stone is 
sold in the yard to supply the local demand, large quantities 
are regularly hauled to the railroad, one mile squth, at New 
Point, and shipped to Cincinnati, Indianapolis, and other cities. 
The varions ledges are even in bedding, never tight, and free 
from vertical seams or faults. The stone is a uniform drab or 
blue, homogeneous in strncture, and easily worked with the 
hammer, where further dressing is required. The mass of the 
quarry is about twenty feet below the level of the railroad 
track at New Point, and might be connected by a switch at a.. 
small expense; however, this want is but a small drawback in 
the summer, when the roads are solid. The natural drainage 
of the quarry is very good, and but little stripping required to-
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q-each the stone. At the· time of my visit, seven workmen, 
with a full outfit of drills, crowbars, hammers, etc., were at 
work taking out stone. 

As may be seen by the section, the outcrop here is a part of 
the lower numbers of the Niagara group. The section is not 
-continued down to .include . all the Lower Niagara shale and 
thin flags that probably have a thickness of six feet. Follow
ing the creek branch to the east, a stratum of hard, buff stone 
is passed that is referred to the Clinton, and lower down, near 
Rossburg, the Lower Silurian is exposed. Below Rossburg, 
-opposite the farm of Mr. 'ropmiller, is an upper, buff-colored 
shale, and an under blue shale and limestone, both filled with 
well-preserved specimens of Hudson River (Cincinnati group) 
fossils. 

Section on the North Fork of the Muscatatuck, Salt Creek Town
ship. 

Southwest of southwest, section 26, township 10, range 10. 

'Covered space and rubble, Niagara group ............ 00 ft. 00 ·in. 
DimenSIon stone.............................................. 00 . 8 
Dimension stone.............................................. 00 4 
.Dimension stone .............................................. 00 10 
Dimension stone .............................................. 00 10 
Dimension stone or flag...... ...... ................... ..... 00 3 
_Dirnension stone ................................ '.............. 1 6 

Total ............... ,......................................... 4 ft. 4 in. 

This section was taken on the road east of' I~ayton's mill, and 
·does not represent the full thickness of the Niagara group 
stone outcropping in the bed and banks of the creek before the 
Lower Silurian shale is reached, further south. A quarry of 
twelve feet of most excellent stone can be opened in this vicinity 
that can be worked with ease and very little labor in stripping, 
,as the overlying white clay is thin and the creek banks low. 
()n the road from Layton's mill to the creek quantities of gravel 
.are seen, that from its physical appearance, and the absence .of 
the fossils so common in the Corniferous group flint, I think 
must be derived from the eroded beds of the Niagara, that long 
years ago were much thicker than they now are; the limestone 
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has been dissolved out and the more persistent chert is left in 
irregular, angular 'fragments, to tell the tale of decay that has 
been going on for ages. 

At Millhousen, Marion township, 'between the Catholic 
church and the town, are extensive outcrops of most excellent 
quarry stone, that has boen worked to supply the local demand. 
South of MillHousen, in the bed of a branch of Squaw creek, 
was seen the surface exposure of a stratum of blue limestone 
that was without a vertical seam at fault in 200 feet, level as l1 

threshing floor and clean as a polished doorstep. 

Section on Squaw Creek" Marion Township. 

Southeast of northeast, section 30, township 9" range 10 east. 

Covered space, thin clay and gravel. .................. 00 ft. 00 in. 
Niagara group limestone, in even heds from two 

to ten inches thick ....................................... 12 
Lower Niagara shale and flag........................... 6 
Place of the Clinton group, covered................... !j 

Lower Siluriall shale and limostone .................... 10 

00 in. 
00 
00 
00 

Total. ..................................................... 3'! ft. 00 in. 

Accumulations of chert were seen hel'e, and at other places 
Ileal' by, like that before deBct'ibed as occurring in Salt Creek 
towm;hip. Thesc accumulations I'cmind one of tho masses of 
ungulal' stone and gravel seell ill the St. Louis limestone re
giolls, and are probably due to the same eauses. Those in De
catur county are always on the top of the bluff, above the in
fluence,,; of any currents of water that have flo'wed in the 
vicinity in recent times. This section was taken near the 
Ripley county lin(', and ShmYA the junction of the Niagara 
period and Hudson River group. Large numbers of well
preserved crinoid stems in the limestone indicate that a careful 
search would likely result ill fillding good specimens of cncri
nites. 

In sections 2, 10, 11 and 12, township H, range 9, and section 
7, township 9, range 10, Marion township, are extensive out
cropA of Niagara group building stone in the banks of Cobb's 
Fork of Sand creek and Rocky Branch of Cobb's Fork. 

On the farm of William Magniss, section 12, some little 
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prospecting and quarrying has been done-enough to show that 
in the vicinity are inexhaustable beds of first-quality stone, 
ranging in thickness from two to eighteen and twenty-four 
inches; evenly bedded, uniform in structure, free from flint and 
easily quarried. In developing quarries on Cobb's Fork, the 
expense for stripping and drainage can be put at a minimum, 
nature having already done that part of the work. 

Railroad facilities for shipping are all that is needed to develop 
this region into one of the greatest quarries in the county, and 
this want conld be sup~lied, and will be, in the near future, at 
a comparatively small expense. In the construction of the 
coming houses that are to take the place of the present wooden 
structures, stone and brick will be the principal material. 

The quarry business in Indiana is in its infancy; builders are 
just finding out the vast storehouses of material scattered ,Over 
the country, a~d especially in Decatur county. In a few years 
at most, the banks of Cobb'~ Fork and branehes 'will be payi-ng 
dividends little dreamed of by the present owners. 

Ducrow ~. Gleason's Quarry, Sand Creek Township. 

Southwest of section 5, town 8, range l-l. 

Covered space ............................. · .... ········ .. ···· 00 ft. 
]'lag .............................................................. 00 
Flag ............................................................... 00 
Flag .... ~ ........................................................ 00 
Flag .............................................................. 00 
Flag .............................................................. 00 
Flag .............................................................. 00 
Flag .............................................................. 00 
Flag ..... · ............................. · ............................ 00 
Dimension stone ............................................. 00 
Dinlension stone ................................. ············ 00 
Dimension stone ..... : ........................................ 00 
Dinlension stone ............................................. 00 
Dimension stone............... ............... ............... 1 
Marley clay, lower Niagara shale ... ~.... ............... 1 
Flagging, thin ledges, estimated at ........ ...... ...... g 
Hard buff stone, Clinton group .......................... 00 
Lo,,:"er Silurian shale and limestone, about ......... 20 

00 ill. 
4 
3 
4 
6 
2 
2 
3 
3 
l-l 
6 
f; 
fj 

3 
2 

00 
8 

00 

Total ...................................................... 30 ft. 11 ill . 
.. 
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This section was taken on the west side of Sand creek, near 
the top of the blufi~ and does not represent the total thickness. 
of the available stone that will be exposed as the work is car
ried back from the creek. 

A.bout thirty hands are worked during the busy season. The. 
stone is handled with two derricks in the quarry, and one at 
the railroad yard, in Westport. Adjoining the quarry are the 
blacksmith shop, office and necessary sheds. The product is. 
principally flagging and curb, together with building stone, 
that is shipped to tHe neighboring cities by rail from Westport. 
The stone is hauled to Westport on walons. 

In the lower Niagara flags, below the marIey clay, a singh~ 
specimen, each, of Atrypa reticularis, Linneus, and of Orthoceras
annulatum, Sowerby, were found. Fossils are abundant in the 
Hudson River group shales that are seen below the Niagara and 
Clinton, and the same succession of buff and bl~e shale seen as. 
at Rossburg. 

Section at Boicourt Brothers' Quarry, Sand Creek Town.~hip. 

Southeast of southeast, section 32, .township 9, range 9. 

Covered space ................................................ 00 ft. 00 in_ 
Dimension and flag in the blufi', Niagara group .... 12 00 
Bridge stone with chert nodules. .... .......... ......... 3 6 
Dimensioll stone or flag .................................... 00 5 
Dimension stone or flag .................................... 00 6 
Dimension stone or flag......... ...... ......... ...... ...... 00 5 
DimenRion stone or flag; ................................... 00 5 
Dimension stone or flag ........ : ........................... 00 6 
Flag ............................................................. 00 3 
Dimension stone ............................................. 00 8 

rrota!. ..................................................... 18 ft. 7 in .. 

This quarry is on, or rather in, Painter creek, as stone is 
taken out from the bottom of the stream, and on the lands of 
Hugh H. Hindman, of Greensburg. At the time of my visit, 
the firm was running with seven employes. The product is 
handled with two derricks and wagons to the railroad at West
port. During the past season they have shipped curbing and 
flag to Columbus, Indianapolis, Greensburg, and Edinburg~ 
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Indiana. The stone is easily quarried, loose in bedding, and 
breaks have been made with drills and wedges, seventy-nve feet 
long, and eight feet wide. The strata are very free from verti
cal seams. 

About half a milo down the creek from Boicourt's, the 
Lower Silurian is seen in tho bottom of the stream. 

Section at Z. Boicourt's Quarry, Sand Creek Township. 

S;)uthwost of southeast, seetion 32, township 9, range 9. 

Soil, thin ....................................................... 00 ft. 00 in. 
I Rubble or flag, Niagara group ........................... 00 4 

Rubble or flag ................................................ 00 6 
Dimension stone ............................................. 00 8 
I)imension stone ........................................ ~ .... 00 8 
Dimension £tone ............................................. 00 10 
Dimension stone, massive................................. 1 3 
Dimension stone, irregular in bedding................ 2 00 
Dimension stone........................... ...... ...... ...... 1 8 
Dimension stone, darker blue than that above, 

and very even in texture................................ 1 9 
Dimension stone ............................................. 00 9 
Bridge stone witlot flint concretions, two or more 

heavy ledges, not worked............................... 3 00 
Dimension and tlag, not worked........................ 9 00 

Total ........................................................ 22 ft. 5 in. 

Four or five hands were at work with one derrick, black
smith shop and a full line of drills, hammers, wedges and other 
tools. The local demand for foundation stone takes a part of 
the output, but the principal product is hauled to Westport and 
shipped by rail. 
. In connection with the quarry Mr. Boicourt runs a limekiln, 

. in which the weathered top ledges are burned, making a lime 
that is in good repute with masons and plasterers. 

As this quarry is worked back into the bluff the thickness of 
the available stone will reach more than twenty-five feet. On 
the south, near by, Mr. Geo. Boicourt has done some quarry
ing, tmfficient to show that good stone can be had. Atthis 
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latter place the upper beds are a little more shelly and mixed 
with chert than the average, but this i8 probably local and 
would, in the main, disappear as the quarry is opened up. 

Across Sand creek, at the foot of the tIlill dam above these 
quarries, a persistent stone, ten inches thick, outcrops, that is 
referred to the Clinton group. Overlying the Clinton is a bed 
of marl twelve inches thick, very much resembling that seen 
at the quarry of' Larkin Waters', in Fugit township. Under 
the Clinton are found the dark-colored shales of the Hudson 
River group, Lower Silurian, filled with characteristic fossils, 
but not in a very good state of' preservation. Good specimens 
of Orth.oceras annulatum, Sowerby, O. Crebescens, Hall, and 
Atrypa reticularis, Linn., were found in the Niagara group lime
stone. 

Mr. A. Layton, northwest of northwest section, 21, township 
9, range 9, has opened a quarry In the west blufi'of Saud creek, 
two and a half miles southeast of Letts' Corner. In quality the 
stone is equal to that of the sections already given. The pro
duct is sold in the quarry to supply the home demand. 

Section at Greensburg Limestrme Company's Quarry. 

IIart'is City, Saud Cl'eek township. 

Earth, gravel and clay ................................... .. 8 ft. 00 in. 
Rough, eroded stone ...................................... . 4 2 
Dirnension stone ............................................ . 1 2 
Dimension stone .......... ; ................................. . 1 00 
Dimension stone ............................................ . 1 00 
Dimension stone ............................................ . 1 4 
Dinlension stone ................... ' ......................... . 1 G 
Diulension stone ............................................ . 1 2 
Dirnension stone ............................................ . 00 8 
Dimension stone ............................................ . 2 00 
DilIlension stone ................................ : ........... . 3 '4 
Dimension bridge stone, with small chert COllcre-

tions ......................................................... . 2 00 
Dimension bridge stone, small chert concretions ... 1 6 
Dinlension stone ............................................ . 00 10 
Dimension stone ............................................ . 1 00 
Dhnension stone ............................................ . 1 00 
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Dimension stone ............................................. 00 ft. 6 in. 
Dinlension stone ............................................. 00 4 
Dimension stone ............................................. 00 7 
Dimension stone ........................................ ' ..... 00 5 
Dimension stone............................................. 1 !l 
Dimension stone................................. ...... ...... 00 6 
Dimension stone............................................. 1 2 

Total ...................................................... 36ft. 11 in. 

Deducting from the above section eight feet of earth and four 
feet t,vo inches of rough stone, and there IS left twenty-four 
feet and nine inches of good, merchantable dimension stone. 
Some of these strata are very heavy and massive in bedding, 
equaling those of any other outcrop seen ill the county. All the 
ledges are very uniform in texture and color, and free from 
chert or flint concretions, except as indicated above. The chert_ 
in these ledges does not detract from the value of the stone for 
bridge building. The measnrements above given were fur
nished by Mr. Harris, Superintendent of the quarry. 

In order that all that is known, bearing on the value of the 
stone under discussion, may be presellted in one connected his
tory, the following is reproduced from Geological Sllrvey of 
Indiana, 1878, page 90: 

"According to General Gilmore, a cubic foot wlll weigh 
169.98 pounds; crushing strength of a cubic inch, 16,871) poullds; 
ratio of absorption, 1 to 117." 

ANAI,YSIS. 

Moisture, dried at 2120 Fah!' ..................................... . 
Insoluble sili~ates ...................................... , ........ , .... . 
Ferric oxide ........................................................... . 
Alumina ............................................................... . 
Lime (equal 74.2 per cent. of carbonate of lime) .......... ' 
Magnesia ...................................... , ....................... . 
Sulphuric acid ........................................................ . 
Carbonic acid ......................................................... . 
Chloride of alkalies ................ , .............................. ' ... 

lh· Cent. 

0.85 
5.90 
2.50 
3.70 

41.55 
4.93 
0.90 

38.07 
1.60 

Total ........................... , .......................... ~ ........ 100.00 
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This stone showed the greatest resistarwe to a crushing force 
of any of the twenty-seven specimens tested by General Gil
more, and, according to the experiments of Mr. Thomas H. 
Johnson, M. A., C. E., reported in Indiana Geology and Nat
ural History, 1881, page 34, et seq., the modulus of elasticity of 
a sawed specimen is put at 6,800,000, which is higher than that 
of any other stone tested by Mr. Johnson. " In estimating the 
crushing weight of the stones tested for the State House Com
missioners by General Q. A. Gilmore, they were all found 
greatly in excess of what is required, but it must be remem
bered that these results are for the ultimate crushing of the 
stone, while many will commence to yield to somewhat less 

I 

than half the weight required for their total destruction"-
(Cox, id.). From the above data the practical strength of 
Greensburg Limestone Company's stone may be estimated by 
taking one-half of 16,875 (say 8,000 pounds, in even numbers) 
in estimating the crushing strength of one cubic inch; this, 
multiplied by 144, gives 1,152,000 as the weight one cubic foot 
will successfully resist; or, estimated by another formula, 16,875 
pounds, multiplied by 144, and the product reduced by dividing 
by eight, instead of two, the result is 178,750 pounds as the re
sisting power of a cubic foot. It is said that the piers that 
support the dome of St. Paul, London, and St. Peters, Home, 
respectively sustain a weight of' 39,000 and 33,000 pounds to 
the square foot. From this it is seen that, tested by the Bever
est formula yet proposed for estimating the strength of stone, 
the Hal'l'is City limestone will safely resist four times the 
weight of the dome of St. Paul, and a column might be erected 
from it more than 1,050 feet high before the lowel' courses 
would be in danger of crushing-nearly twice the height of the. 
famous pyramid of Cheops. 

Harris City is a village of about ;300 inhabitants, all of whom 
derive their support from the quarry. The town is located on 
the company's premises, and has a hotel, stores, large black
smith shop, and neat residences, to which the company will 
Boon add thirty m?re; for the accommodation of their em
ployes. 

The stone yards and quarry are under the efficient superin
tendence of Mr. Harris, who has arranged and erected a splen
did system of'derricks and cranes, and the machinery necessary 
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to operate them. Over 100 b,ands were at work, but this does 
not represent the company's capacity to quarry and handle 
stone, when supplemented, as it is, by machinery, steam, a.nd 
horse power. Seven derricks and cranes were in use, and the 
machinery partly in place to operate two more cranes. The 
<lralleS in process of erection are to complete a circle of 
four, with a railroad track around the outside, and a central 
round house for the spools, where one man, with levers and 
b,'eaks, can control and operate the hoisting and lowering of 
four cranes. At present, two mules furnish the necessal'y 
motive power, but, on completion of the works, are to be re
placed by steam. Connected with· the quarry is a steam ell
gine and stone crusher, for preparing ballast, pikeing, and 

-JUaterial for concrete foundations, and a steam pump, with a 
capacity to throw 3,000 gallons of water pcr minute. The 
crusher is operated only during the leisure season, to work up 
the broken stone that accumulates on the yard. Another sea
son,' it is the intention to increase the ~apacity to furnish cut 
stone by putting in three planers. Of course, in a quarry de
void of vertical seams, a channeler is necessary to start a break. 
The company is using a hand machine that hus been impl'oyed 
by the superil1 ten dent, and, it is claimed, dollar for dollar ex
pended in operating it, will do more work than any steam 
chan neler. 

Durillg the first eight months of the year 1882, 2,500 car 
loads of stone, an average of over twelve a day, were shipped 
to tbe towns and eities of this and the four adjoining States. 
These shipments but imperfectly represent the value of the 
product of the quarry, as one car may be loaded with rubble at 
$7.50, and another with cut stone wOl'th over $50. All branches 
of the tmde, stripping, drilling, hoisting, draining, loading 
cars, cutting stone, and receiving orders by telephone, were in 
operation, altogether presenting the most active business pros-
pect seen in the county. ' 

The Lower Niagara group shale and flag underlies the seetion 
last given, and is known to the qnar"ymen as the" soapstone" 
beds. Its thickness I place at eight teet, which is a little more 
than the average, but not too high for this point. Eight feet 
added to the Harris City measurement, twenty-eight feet eleven 
inches, gives thirty-six feet eleven inches as the total thickness 

9-GEOL. 
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of the Niagara. At the south end of the company's premises, 
in the east bank of Muddy Fork, is seen an outcrop of the 
lower flags, thin and of a greenish color. About one mile 
farther dOWJi the valley, in the bed of Sand creek, at Parker's 
mill, the Clinton group and Lower Silurian are the surface 
rocks. Both formations are fossiliferous, especially the latter. 

Section at Hart 0' Bonner's Quarry, Washington Township. 

Southwest of northeast, section 23, township 10, range 9. 

Thin soil. ........................................................ 00 ft. 00 in. 
Rubble and flag, cherty in lower part...... ....... ..... 5 00 
Dinlension stone ............................................. 00 8 
Dimension stone ............................................. 00 8 
Dimension stone ............................................. 00 7 
Dirnension stone ........... : .. · ............................... 00 5 
Dimension stone ............................................. 00 6 
Dimension stone ............................................. 00 . 9 
Dimension stone ...... ~ ...................................... 00 7 
Dinlension stone ............ ;................................ 1 00 
To the bed of the creek, not measured ............... 00 00 

Total ...................................................... 10 ft. 2 in. 

Judging from the locality, about half way from the G,'eens
burg cemetery, the top of the Niagara group and the Harris 
Oity quarry, where the base of the Niagara is reached, and the 
lithological appeaml1ce of the stone, the probability is that this 
quart'y represents the top members of the formation. The out
crop showed irregularity in bedding. With more system in 
working the quarry, better results might be had. 

Section at A. Forsyth's Quarry, Greensburg, indo 

Town Fork of Sand creek. 

Covet:ed space................................................ 00 ft. 00 in. 
Corniferous limestone, lower member, bedding 

thin, irregular and shelly ............................... 10 00 
Place of the Upper Niagara, Waldroll shale ......... 00 00 
Niagara limestone, irregular in bedding, thin and 

cherty .................................................... :... 4 00 

Total ............................. , ........................ 14 ft. 00 in. 
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The Niagara limestone at this point is an outcrop of the ex
treme upper beds, apd, as is the case ei8ewhere, is found in thin 
strata, mixed with more or less flint nodules and hands. It 
is quarried for light .foundation and rubble. Just north of 
the Decatur county cemetery, Ml'. Forsyth has a limekiln, in 
which the shelly, Corniferolls stone is calcined. The stonc used 
in making lime is intermediate in chul'Ucter, between the soft 
magnesian COl'lliferous, use~ in the Eck kiln, at Adams, and 
the hard Niagara limestone used in the Scanlan kiln, at St. 
Paul, and produces a lime intermediate in character, between 
the" cool" lime of the former and the" hot" lime of the lat
ter. The product of the kiln is in repute with masons and 
plasterers, and finds a ready market. 

At the bridge west of Greensburg, where the Greensburg 
and Columbus pike crosses the Muddy Fork of Sand creek, 
there IS an outcrop of the Lower Cornifel'ous group limestone, 
simBar in character to that seen at the Forsyth quarry. The 
exposure has a thickness of about ten feet, and the top ledges 
are inter·mediate in hardness, and break into fragments with 
thin, feather edges; the lower ledges are softer, morc even in 
~edding, and break into angular blocks. This stone was for
merly burnt into lime, hut the kilns are now abandoned. 

Section on Clifty Creek, Clinton Township. 

Bt'idge of the V., G. & R. Railroad. 

Covered space ................................................ 06 ft. ·00 in. 
Lower OOl'llifel'ous limestone, one steatum.......... 1 5 
Calcareous shale, "'ItValdeon beds, Niagam group, 

weathered to a light buff clay...... .................. 3 00 
Niagara limestone, in ledges fi'om foul' inches to 

fifteen inches thick, irregular. in bedding, in 
places tight bedded ....................................... 10 00 

Covered to bottom of the creek......................... 10 00 

Total ...................................................... 24 ft. 5 in. 

The stone for the abutments of the V., G. & R. Railroad was 
qnarried feom this pl~ce, and as the quarrymen were looking 
only to getting an immediate supply of stone, the exposure 
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does not show to the best ad vantage. In the Waldron shale, 
or rather clay, fragments of Eucalyptocrinus ccelatus, Hall, and a 
few littfe brachiopods were found, sufficient to identify the 
formation as the Upper Niagara calcareous fossil bed. Just 
below the DouglaH hole, sontheast of ilOrthwest, section ]2, 
township 11, range 10, is a bold outcrop of the Niagara in the 
Clifty creek bank, that has been quarried a little to supply 
the local demand for stone. The ledges are thin and mixed 
with chert; farther back, in the 'blnft~ the chal'acter of the 
stone will doubtless improve. Fair specimens of quarry stone 
were seen in the creek bed above the Douglas hole. The out
crops at these points are about twelve feet thick. 

Section at Mrs. Catherine Hays' Quarry, Adams Township. 

Northwest of southeast, section 32, township 12, range 9. 

Rubble, Niagara group .................................... 00 ft. 00 in. 
Shelly limestone, with chert nodules................... 1 4 
Dinlension stone ............................................. 00 8 
Flag or fence base ........................................... 00 3 
Flag ............................................................. 00 2 
Flag or fence base ........................................... 00 4 

. Flag or fence base ........................................... 00 4 
Dimension stone ............................................. 00 8 
Dirnension stone ............................................. 00 8 
Dimension stone .............................................. 00 5 
Dirnension stone ............................................. 00 5 
'fo the bottom of Flat Rock............................. 2 2 

Total...... ...... .......................................... 7 ft. 3 in. 

Here the outcrop, on the first bottom of the river, is exposed 
in mounds and beds, through. and around which the river has, 
at some day, run and cut away a portion of the stone, the whole 
presenting an appearance not seen elsewhere. The quarry is 
worked to supply the home demand for foundation stone, and 
fence posts or bases. By fence bases, must be understood a tri
angular stone, about thl'ee feet long, and from three to four 
inches thick, that is sunk in the ground, and a woodeu fence 
post fastened to it with an iron stirrup, or link. This arrange-
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ment makes a fence in which all the wooden parts are above 
the ground, and protected from earth-rot. It makes a durable 
and popular fence; and~ as the farmers are using it largely, the 
demand for bases is illcreasing yearly. By this invention a new 
industry is opened up to the quarrymen. The bases are sold, 
in the quarry, at frGm twelve to fourteen cents each. The stone 
at M,'s. Hays' quarry, and that of Mr. Wesley Garrett, just be
low, on the river, is well adapted, and largely used, for making 
fence bases. 

Section at L. A. Shellhorn's Quam}, Adams Township. 

Southwest, section 5, township 11, range 9. 

Soil and covered space ..................................... 00 ft. 
Flag or fence base, Niagara group ..................... 00 
Flag or fence base........................................... 00 
Flag or fence base........................................... 00 
Flag or fence base........................................... 00 
Flag or fence base ........................................... 00 
Flag or fence uase ............................ :.............. 00 
Flag .............................................................. 00 
Flag or fence base ........................................... 00 
Flag or fence base ........................................... 00 
Flag or fence base........................................... 00 
Flag or fence base ........................................... 00 
Flag or fence base ........................................... 00 
Dimension stone .............................................. 00 
Dimcll"ion stone l not measured to bottom of creek. 3 

3 in: 
00 
4 
4 
5 
4 
3 
5 
4 
4 
3 
4 
5 
6 

00 

TotaL..................................................... 7 ft. 4 in. 

The flagging of Mr. Shellhorn's quarry is peculiarly adapted 
for making fence bases, and is extensively used for that pur
pose. A stone to work into bases, with but little waste, must 
bE! uniform in texture, so it may be broken to the required 
shape. Judging from the bases seen in the quarry, but little 
other stone is taken out~ Good dimension stone can be had if 
wantcd. If a shipping demand for bases should grow up, as 
seems probable, this quarry could furnish an unlimited supply. 
The stone here, on Little Flat Rock creek, and north, on Flat 



• 

134 REPORT OF STATE GEOLOGIST. 

Rock river, is exposeJ in the bed of the streams and bends 
where the snperincumbent stone has been el'Oded away, and 
probably belongs to midJle anJ lower Jivision of' the Niagara 
gl'OUp. 'This supposition is strengthened by the' finJing of 
Lower Silurian fossils, at the foot of' a hole near the Picayune 
Mills, that the creek has excavated, thirty feet deep, down to 
the Hudson River gl'OUp. 

The following extmct, giving an account of Mr., W. W. 
Lowe's quarry, is taken from Prof. Collett's Ueport on the 
Geology of' Shelby County, published in 1881, and is here in
.serted that persons interested in the geology of' Decatur county 
may have a full history of what is knolVu to date. 

"The quarry of W. W. Lowe & Co., a short distance nOI,th
-(last of the village of St. Panl, is in Decatur county, but ship
lllents are made from St. Paul. They employ, during the sum
mer months, fifty to eighty men, have seven derricks and a full 
complement of dl'ills and ot4er tools. The opening shows a 
limestone face of 1,200 feet. They furnish dimension stone for 
foundations, piers, steps, lintels, \lills, etc., and flags and curbs 
for sidmvalks. The chief markets al'e at Indianapolis, Cincin" 
nati, Terre Haute and Chicago, where it rivals the Joliet stone. 
TIle Jemand for flag and curb stOlle is C!xtensive, and the sup
ply inexhaustible.' The Jimension stones are very generally 
used in Ohio and Iudiana for jails. 

Section in Lowe's Quarry. 

Chert and slope, Niagara................................. 2 ft. 
Rubble, four to eight inch bed ........................... 12 
"Milk Trough" ledge.............. .................. ...... 1 
1!'lag ................... , .......................................... 00 
White dimension stone.................................... 1 
White dimension stone .................................... 00 
White dimension stcHle.:...................... ...... ...... 2 
White dimension stone......... ........................... 1 
White dimension stone .................................... 00 
White dimension stone...... ......... ..................... 1 
Flag .............................................................. 00 
Light gray dimension E>tone............... ............... 1 
Light gray dimension stone .... ; ...................... ,.. 3 

00 in. 
00 

8 
4 

00 
9 

00 
00 
11 

2 
5 
6 
4 
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Flag .............................................................. 00 ft. 7 in . 
. Dark blue limestone............ ...... ......... ......... .... 1 8 
Blue laminated-splits to :£lugs; eight feet below 

bed of river............... ...... ...... ......... ............ 1 6 

Total ........... ~ .......................................... 2D ft. 10 in. 

According to General Gilmore's experiments for the State 
House Commissioners, one cubic foot of the wllitish gray, close
grained stone, will weigh 168.09 pounds; crushing strElngth of a 
cubic inch, 16,000; ratio of absorption, 1 to 336. The follow
ing is the analysis published ill Geological Survey of Iudiana, 
1878, page 91: 

ANALYSIS. 
Pel' Omt. 

Wa(er, dried at 2120 F.............................................. 0.60 
Insoluble silicates........ ............................................. 5.10 
Ferric oxide ....................................................... ~.... 1.00 
Alunlina............................. ................... ...... ...... ...... 2.40 
Lime (eqnals carbonate of lime, 82.71) ........................ 46.42 
Magnesia................................................. ............... 3.00 
Carbonic acid.......... ...... ...... ...... ............... ...... ......... 39.78 
Sulphuric acid............ ...... ......... .................. ...... ...... '0.80 
Chlorioe of alkalies .............................. :................... 0 .. ')0 
Loss and undetermined............................................. OAO 

TotaL .............................................................. 100.00 

This analysis shows a greater pel' cent. of carbonate of lime 
than the Harris Cit.y stOlle, otherwise the two are very milCh 
alike .. The Lowe & Co. stOlle shows the lowest ratio of ab"orp
tion-that is, it will absot'b the least watel'. 

Messrs. Lowe & Co. have erected a number of neat cottages 
on their premises for the accommodation of those employed in 
the quarry, and, with blacksmith shop, office and telephone, 
presents the appearance of a smal't village. At the time of my 
visit the company wet'e getting out stone to fill an order for jail 
flagging. 

The following section is introdneeil to show the relation of 
the Niagat'u gl'OUp to the overlying. Cornifel'ous stone of the 
Devonian age, in the northeast portion of the county. 
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Section at Railroad Crossing Ov~r Flat Rock River, East St. Paul, 
Adams Township. 

Soil, Drift clf.lY and gravel.. .............................. . 00 ft. 00 in. 
Cornifel'ous limestone, lower division ................ . 2 00 
Waldron shale fossil bed, Niagara group, weath-

ered .......................................................... . 6 00 
Rubble and.flag mixed with ebert, some of the 

strata five and six incbes thick ...................... . 15 00 
Dimension stone ............................................ . 2 6 
Dimension stone ............................................ . 2 6 
Dimension stone .................. : ......................... . 2 6 
Dimension stone ............................................ . 2 00 
Dimension stone ............................................ . 3 00 

Total..................... ................................. 35 ft. I) in. 

It is an interesting question, how much lower the quarry
stone may reach on Flat Rock than is indicated by the sections 
given above. The" blue, laminated" (stone) that" splits to flags, 
eight feet below the bed of the ri ver," of Prof. Collett's section, 
in the Lowe quany, has all the characters of the Lower Niagara 
flagR and shale, and I think this will be found to be the geolog
ical horizon of this. bed. If my supposition is correct, no VC1'y 
valuable stone will be found below the" blue, laminated" stone, 
and six or eight feet lower, would I'each the Lower Silurian. 

The pl~ncipal locality for Waldl'oll shale fossils, is on Mill 
creek, east of Fl0yd's mill, and would be visited more than it 
is. by collectors if other good localities were not close by, in 
Shelby county. 

&ction at Milford Bridge, Clifty Creek, Clay Township. 

Corniferous limestone, lower division weathered 
to wedge-shaped pieces ................................ . 7 ft. 00 in. 

Calcareous, Waldron shale, fossiHferous, weath-
erell to a light-buft~ Niagara group ................ .. 1 1 

Rubble, irregular in bedding, Niagara group ...... . 00 5 
Rubble, irregular in bedding, and cherty ........... . 00 3 
Rubb.le, irregular in bedding ........................... .. 00 3 
Rubble, irl~eglliar in bedding ............................ . 00 4 
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Rubble, irregular in bedding ............................ . 
Dimension st<?ne, irregular in bedding .............. .. 
Dimension stone, irregular in bedding ............... . 
Dimension stone, irregular in bedding ............... . 
To bottom of Clifty creek ............................. · .. · 

1 ft. 
00 
1 
2 
1 

137 

3 in. 
9 
2 

00 
3 

Total ...................................................... 15 ft. 9 in. 

It is said t.hat a very snperior stone was taken from the bed 
of the creek near where the above section wus made, several 
years ago, by Pl·of. R. T. Bl'own, who exhibited the specimen 
at the Indiana State Fair, whel'e it attracted attention as the 
premium stone. If the same rule applies here that does at St. 
Paul, fifteen feet of the top members of the Niagara limestone, 
as seen above, will be found irregular in bedding and more or 
less mixed with chert, and the best stone at a lower leveL A 
few yards below the Milford bridge the lower division of the 
Corniferous limestone is exposed in un abrupt bluff', mOl'e than 
thirty feet high, and bold escarpments of the stone are the rule 
in the creek bank below the town. 

Section at C., H. 0' (;I. Railroad Bridge, Clifty Creek, Clay 
Township. 

Slope covered, estimated ...................... ··· .. · ...... 20 ft. 00 in. 
Corniferous limestone, lowpr division, weathered 

to a rotten stone of salldyappearance, fossilif-
erous......................................................... 4 00 

Coruiferol1s limestone, with calcite 1I0dules.. ....... 1 5 
Corniferol1s 1i~lestone, no fossils, heavy bedded.... 2 5 
Calcareous, Niagara group, Waldron shale, 110 fos-

sils............................................................ 3 00 
Bridge stoue, chert.y, Niagara group...... ............ 1 8 
.Bridge stone, cherty. ........ .......... .......... ..... ...... 1 6 
Bridge st.one, cherty .......................... ·.... ......... 0 10 
Bridge stone, cherty....... .................. ............... 2 00 
Bridge stone, cherty......... .... ...... ...... ......... ...... 1 10 
Niagara limestone, cherty to bed of creek........... 7 6 

Total .................... '." .............. ............... 46 ft. 2 in. 
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The Oorniferous group stone at this place presents a very 
characteristic appearance for all of the Clifty «!reek oritcrops 
and the whole of Clay township. The quanymen insisted that 
it was a .sandstone. Not a fOl:lsil Waf:! found in the shale, nor 
could anything but fragments be found in the outcrop seen in 
the ravine east of the quarry. The Niagara stone is tolerably 
even bedded, but close and difficult to get out in regular blocks. 
Like all the top members of the group ill this vicinity on Clifty 
creek, it is mOl'e or less cherty, but iS,a very good heavy stone 
for bridge aud similar work. Better stone can be found under 
the bed o'f the creek. 

Section at Mrs. Eva Ed's Lime Kiln, Adams, Clay Township .• 

Soil and cov:ered space, thin.......................... 00 ft. 
Bu:/l' magnesian limestone, lower division of the 

Coruiferous group, in ledges f'l'om four to 
fifteen inches thick, fossiliferous ................. 10 

Darker colored magne!:!ian stone, in similar 
. ledges..................................................... 4 
To bed of Clifty creek ............ ;.................... 4 
Niagara group, in the creek ........................... 00 

Total ................................................... 18 ft. 

00 in. 

00 

00 
00 
00 

00 in. 

The stol1e from this quarry is burned to lime in a "perpetual 
kiln" of 300 bushels capacity, per day, and makes a white, 
"cool" lime that finJs a very ready sale. 

The Niagam gl'OUp limestone has been quarried, some little, 
fl'Om the bed of Clifty, near the town of Adams, but not in 
qualltities to show' the quality of' the stone. 

In the northwest part of Jackson township, on Fall Fork and 
MidJle Fork creeks, there is an outcrop, in considerable force, 
of massive, heavy beJJed, magnesian stone, lower division of 
the Cornifel'ous group. In places on MidJle FOl'k, the yornif
erous is dierty, und, just west of the county line, silicious 
masses of cumls and bryozoa, a variety of "buhrstone," are 
fouud. Heavy outcrop!:! of Lower Coruif'erous were also seen 
in the bed and banks of \Vyalosing creek, due west of Wes.t
port. 
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QUARTERNARY AGE. 

DRIFT PERIOD. 

From the close of the Corniferous to the Drift period, many 
pages of the geological record are wantillg. What the condi
tion of the country embraced in Decatur county was, during 
these long ages, is mere speculation, more than that it waf! dry 
land, subject to all the vicissitudes of climate that prevail at 
this day. It is reasonable to suppose that the rains, alterna
tions of heat and cold, and other atmospheric influences, were 
slowly wearing away the roc~y face of the land and cutting 
primitive valleys, that have growrl, under more modern f'OI'COS, 
to their present proportions, and it is not presuming too much 
to say that the valley of the Great Miami and the Collett 
Glacial River valley had a pre-glacial existence. Their extent 
was greatly increased during the Dl'ift period, and is gl'adually 
incl'easing and changillg shape at this day. 

Except a little recent earth on the cl'eeks and over the low 
lands, that were swamps until (lrained, all the complex material 
of loose stonos, pebbles, gl'Uvel, sand and clay, fOllnd overlying 
the native bed rocks of' the county, is of (hift OI'igin, and be
longs to the Drift period. That the DI·ift material is not a con
fused mixture, like the dump of' a qnal'l'y, but arranged in 
some sort of order, is manifest to the most careless obsel'ver. 
Everyone who has passed over the county has noted the difter
ence in the appearance and composition of tlie white clny lands 
of'the "flat woctds," and the yellow clay and gl'Uvel soi,! on the 
west, and the varying proportions in which these latter are 
combined, and their relations the one to the other. A typical 
section of the Drift, showing the general relations, was seen 
and measured in a well, llear the county line, in the neighbor
hood of' Hartsville. These actual measllrements represent an 
ideal section of the various Jayel's of clay and gravel covsidered 
in orderly succession. 
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Section in James T. Galbraith's Well. 

Soil, mixed with very little gravel..................... 2 ft. 00 in. 
Yellow clay, with gravel and small angular bowl-

ders ........................................................... 15 00 
Black carbonaceous soil, with timber.................. 2 00 
Blue bowlder clay, mixed with gl'avel near the top, 

and very tenacious and plastic at the bottom..... 5 00 
Corniferous group limestone ...................... ~...... 4 00 

Total ............................ · .......................... 26 00 

Of cours~, it is not to be expected that every well in the 
county, that even reaches down to the bed rock, will show all 
the four stratn seen in Mr. Galbraith's well some one or more 

. may be wanting, but the order in which they occur is never 
changed; blue bowlder clay never overlies yellow clay. 

The blue bowlder clay is the most generally present of any 
member of the Drift series, and covers the bed rocks of the 
whole county, except where it has been removed by the action 
of forces that have operated since the dose of the first chapter 
iu the history of the Drift period. It is exposed in the bluff 
banks of Fall Fork, Middle Fork and Dry FOl·k creeks, where 
the overlying yellow clay and gravel are thin in the 1101'th part 
of Jackson and south part of Clay townships, and in the vicinity 
of Westport. The blue bowlder clay, weathered and altered 
in appearance by exposure· to atmospheric influences, is 'the 
surface soil of the "flat woods." The western boundary of the 
white clay lands of the" flat woods," may be roughly indicated 
by a line drawn from the east of Clarksburg, to the head of 
Cobb's Fork of Sand creek, thence south with Cobb's Fork to 
the vicinity of Westport. All of the con nty east, and SOil th of 
this boundary line is blue bowlder clay changed to a grayish 
white und less retentive of moisture. I am aware that the 
white clay of Southeastern Indiana, especially of Jefierson and 
Jennings counties has been refen'ed to another epoch than the 
Glacial, but, to my mind, the proof is satisfactory of the iden
tity of the blue clay, found under the yellow clay and gravel 
all over the county, and the surface white clay of the "flat 
woods," so far as concern Decatur county; and I come to this 
conclusion without raisfng the question as to what may be the 
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case elsewhere. In riding from Kingston to Mechanicsburg, 
with Mr. T. L. Donnell, he said: "Between here and Mechan
icsburg I will show you where you can stand with one foot on 
land as poor as Lazarus, and the other on land as good as any 
in the State." On reaching the place Indicated, the sharp line 
of juncture was marked by a low ridge of yellow clay and 
gravel, that could be traced with the eye for nearly a mile in 
each direction. This ridge rests on the so-called white clay; and the 
language of Mr. Donnell is quoted to show that this, being the 
case, is a matter of common observation. West of Westport, 
in a shallow valley, the road has cut through fifteen inches of 
yellow clay and gravel, and three or. more feet of blue clay; a 
sh0rt distance east the gravelly layer is wholly wanting. The 
blue and white clays are identical in physical make-up, except 
where gravel has been added by the same forces that covered 
it with yellow clay, and in chemical composition they are the 
same, under similar condit,ions. The bowlder clay is of much 
more frQquent occurrence in the east part of Bartholomew 
county, than is indicated by my report on that county, Indiana 
Geology and Natural History,1881. It is made up of sand, 
gravel, pebbles and clay, mixed with bowlders of northern ori
gin. In proportion to the whole mass, the clay largely exceeds 
all the othe!' materials. Where protected by the yellow clay its 
color is blue or drab, where exposed, weathered to a gmyish 
white. The difference in color is due to the action of the oxy
gen of the air on one of its constituellts, the oxide of iron. In 
the" flat woods" the top is free from gravel. In Messrs. T. U. 
Doles & Brothers' tile pit, near Smith's Crossing, "even or eight 
feet down in a soft, blue clay, is seen a little gravel, and about 
twenty per cent. of sand, not enough, however, to prevent its 
making good tile; and water-washed and worn gravel is gen
erally found in digging wells, from eight to thirty feet below 
.the surface. When covered with yellow elay, and the top has 
been disturbed, the color is a little lighter blue, and the. pro
portion of gravel increased near the line of juncture, but the 
true strata may be readily distinguished, the. one from the 
other. The consistency is very different; the blue clay, is a 
uniform, sticky, plastic, wet mass, nearly impervious to water, 
the eq ui valen t of the" tile" of the English geologist, and when 
dry a veritable" hard-pan." The yellow clay is easily exca-
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vated, wet or dl'Y, and freed fl'om moisture, is very friable. 
Bowlders are seldom fouild, and' never of large size. The only 
polished and striated stone that I have seen, found in either 
Decatur or Bartholomew counties, was taken from the blue clay 
bed of a well. Beds and lenticular masses ot' sand are not in
freqnent, and are the water-bearing strata. 

Tbe blaek soil bed is genemlly present where the bowlder clay 
and the yellow clay fOl'm a juuction. 'Jt has never been re
pOl'ted as occming in Ol' nuder the blue bowlder clay, or its 
eqllivulellt, the white clllY at' the" flat woods.'*, Mr. Frank 
Galbmith, an illtelligent observer, who has dllg' eleven wells 
in the west part of Clay towllship, reports the sllccession to 
be: soil, yellow day and gravel, black soil, frequently yvith buri
ed timber, and blue clay. Mr. Enos W oodrnff, in sinkillg 
two wells in the nOl'th pal't of Jackson township, repol'ts the 
same stmta. ML' .• James Banister, of Alert, has dng four wells 
alld found the black soil in all, and timber in a part of them. 
Buried timber is genemlly found iIi sinking wells about New
blll'g, on /5and creek, and in the viciuity of Clarksblll'g. The 
findillg of blll'ied tililber several feet below the sul'faee,' is a 
phenomenon so striking to the average mind, that inquiry de
velops the fact, in alilleighbol'lloods whet'e the yellow clay is 
not replaced by sand 01' gl'Uvel; and frequent as the finding of 
tilllber may be, it is not !lOlLl'ly so often noted as the mOl'e fre
quent ocelll'l'ellCe of the black: soil. In thiek:ness it rtwges from 
two to eight feet, most-usually about two feet. In physical ap
peal'allce it mOt'e neal'ly resembles the blue bowldel' clay, and 
\Vhel'e it has appal'ently been distul'bed, at. some time in its his
tOI'y, is mixed with gmvel. Its depth below the surface ranges 
frulll fifteen to thil,ty-six feet. 

'l'he yellow clay stratllm is a heterogeneous mixture of clay, 
sand, gravel, peubles nnd bowldel's, and forms the surf'aee soil or 
subsoil of the central and western portions of the county. It 
is u~lt ulliful'lll in eom position; the relati '-e proportion of its 
matel'ials vUl'y within a few feet. In general, the clay elements 
exceed all the others and is much less retentive of moisture 
than the blue bowlder clay, but not so pervious as native clays. 
1'lIe 'Pl'opol'tion of sand is lal'gely increased over Jackson and 
Sand Creek township, and lucally over the south part of Clay 
township, where it occasionally replaces the clay down to the 

-4 ~L.. Yl,.. n J f{ .., 
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bed rock, and when water bearing, is a quicksand. Beds and 
ridges of gravel mixed with clay are common, but beds of good 
road material are only found in the north,,;est part of Jackson 
township and in Clay, Adams and Clinton townships. A re
markable bed of gravel, is that on Big Flat Hock river. Oom
mencing just below the confluence of Little Flat Rock cl'eek 
with the river, it occupies an area one mile wide by three long, 
on the east bank of Big Flat. It lies in the fork of the streams, 
except at the lower end, where it is cut across by both the 
river and the creek. It is said that this bed of gravel, spread 
out and mixed with yellow clay, reaches into Rush county, 
and is known as a great wheat growing belt. In Decatur 
county, the bed in surface appearance and internal make up is 
identical with the Haw Patch gravel, of Bartholomew county, 
except that here it is known to rest on the bowlder clay, and oc
cupies a higher level above the neighboring streams. The top of 
the bed is fifteen feet below the general level of the country, 

" and forty-five feet above the bottom of the river. Where cut 
by the creek and river, it is bounded by bold steep blufis. An
other small bed of gravel of similar, if not identical, appear
ance is that seen between Middle Fork and Fall Fork creeks, 
near the county line. An excavation in the bank of one of 
these latter beds, shows gravel mixed with" the soil at the top 
and finer gravel below until a quicksand is reached, all ar
ranged in tolerably uniform, and neady horizontal strata, as if 
deposited under running water. At the foot of the Flat Rock 
gl'avel, great quantities of pebbles, ronnded and angular bowl
ders, with pieces of limestone derived from the Niagara and 
OOl'niferous gl'OUpS, were seen piled up ill a confused mass. 

In the sontheast quarter of section 8, township 10, range 8, 
commences an upland, "hogs-back," of gravel, that can be 
traced in a continuous ridge to the Olifty Oreek valley. North 
of the creek it is continued in gravel hills and ridges beyond 
the Shelby county line. Its total length is near four miles, and 
fades into the yellow clay at each end. Its course is a Itttle 
Jast of north. At the south end it has the wiJth and much 
the appearance of a gravel road, and was used as such in the 
early history of the county~ On each side of the ridge the soil 
is free from gravel, black and swampy. North of Clifty creek, 
on the farms of Mr. Ed. Marshal alld Mr. John P. Elliott, the 
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ridge is cut into bills or mounds. Two of these mounds were 
examined where excavations had been made for road material. 
The stratification lacks the regularity of the Haw Patch or 
Adams township beds. No two sections, even when taken 
within a few feet, will represent the same succession of strata 
and materials. The sand sometimes lies in heavy deposits, 
severa] feet thick, the strata running in curved lines and van
ishing layers at an angle of several degrees to the horizon. 
Sudden changes from saud to gravel occur, or the gravel may be 
replaced by pure sand without signs of stratification. Again, 
pockets of bowlders are found in such size and quantity as to 
spoil the gravel for use on the roads. These collections of 
bowlders are in confused piles, without stratification or other 
eyideLlce of orde/'ly arrangement. The whole mixture below 
the surface soil is free from clay, and shows the stratification 
most, if at all, where the gravel is of medium size. The laye/'s 
are thin, ranging from one to five inches, and seldom reaching 
the last figure. The largest per cent. of the materials in the 
upland beds and mix.ed with the yellow clay is metamorphic 
sand, gravel and bowlders, derived from the Huronian and 
Laurentian hills north of the great lakes; the remainder is 
made up of chert and hard fragments weathered from the Ni
agam and Corniferous limestones. Especially are the Comif
erons g-roup corals common. It is very probable that a large 
per cent. of these corals are of Canadian origin. 

The yellow clay bowlders are much more freqnently found than 
those of the blue clay; they are of' larger size, less wom and 
more angular. Representatives are found, of nearly all the 
primitive rocks; the most common are varieties of granite, 
gneiss, mica schist, greenstone, hornblende and diorite. They 
are most numerous along the west boundary line of the county,. 
where they lie 011 the surface, or but pal·tiaIly buried in the 
soil. East and south of Clay and Adams townships, large 
bowlders are raro. 

Yellow sand or moulders' sand in beds, have not been seen, but 
banks of washed sand on the creeks are common. Lenticular 
beds are found in digging wells in the yellow clay, and are fre
quently water-bearing. 

In thickness the yellow clay is heaviest in Washington, Clin
ton and Adams townships, where the average is about twellty-
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five feet; in the south part of Clay, and over the whole of J ack~ 
son townships it grows thinner, and the per cent. of gravel is 
gradually diminished u.nd the sand ipcreased. 

The soil of Decatur county is mainly of foreign origin, that 
is not due to the disintegration of the native stones and shales, 
and is largely modified by the Llue bowlder or yellow clay on 
whieh it rests. The cloi:'leof the Drift pet'iod left a barren 
waste of' dry land, that time, "the avenger of all things," 
through the influence of' climate, air, 'water and other forces, 
has brought to its present state of fertility. That plants and 
animals have been important factors in forming a soil over the 
clay beds, has been pointed out by Prof. W m. Ortoll, and es
pecially have the influences of earth-worms been studied and 
described by the late MI'. Charles Darwin. The work of the 
ant, crawfish and burrowing beetles, was supplemented and 
protected from thc wash of the rains, us soon as the clay was 
covered by vegetation, however scanty it may have been; and 
in the case of the yellow clay, this must have been very soon, 
judging from what is seen when the subsoil is now exposed, 
and plants at once take root and grow. Doubtless these insig
ni:ticant workers and the plants, brought to the surface clay and 
the soluble, chemical compounds, and left the pebbles and 
coarse sand below; hence, in time, a clay or loam soil, free from 
gravel. Taking this view of their work, the much despised 
earthworms and crawfish, as benefactors of the race, deserve 
more consideration at the hands of man, than to be l'uthlet:!sly 
murdered for fish bait. The low, black, burr oak soil of' Clay and 
Jackson townships, and to a still more limited extent of other 
towllships, was formed IInder swamps, and has been increased 
by the wash and sediment of the water that has flowed over it. 
Over the pUl'e gravel 'beds, it is probable that the soil was main-

. ly formed through the instrnmentality of plants, and the result 
is a soii of the greatest fertility, with but a slight admixture of 
clay. The white clay soil of the" flat woods," the black, burr 
oak soil, arid, in fact, all soils of the county, just in proportion 
as the clay excedes the gravel, require underdrainage; except 
on the swampy lands, the amount of the subsoil mixed with 
the surface, determines the ch'aracter and appearance of the 

tloil. 
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RECENT PERIOD. 

This period includes all the various sediments of running 
water) earth, sand and gravel, that are known as alluvial de
posits) and forming at the present day. In consequence of the 
absence of important ,,'ater courses the deposit forms but a 
moiety of the clay or earth of Decatur county, and is here re
ferred to only to complete the history. Attention is invited to 
the fact that the increased facilities for the drainage of the 
country renders the streams more liable to overflows, and COllse
quently <greater modification of existing deposits -than was 
formerly the case. 

ECONOMIC GEOLOGY. 

AGRICULTURE. 

The yellow clay soils have in them untold possibilities. I 
was shown a productive field on Little Flat Hock creek that 
had been planted to corn for fifty years, without change or rest) 
until last year. The crop reports fol' 1882 show th~Lt Decatur is 
one of the three largest corn-gl'owing counties south of Central 
Indiana, and well up in all the other farmpl'o!iucts. An ex
hausted yelJow clay soil can be readily brought back to fertil
ity) and fertilizers yield a big pl'ofit 011 the investment. The 
sub-soil contains all the chemical elements of fertility, and once 
bl'ought to the surface is within itself pl'oductive, hence this 
kind of a soil never can be wholly exhausted . 
. The white clay soil of the weathel'ed bowlder clay, is too close 

and compact to be a very certain soil in all seasons, wet or dry) 
without extensive artificial drainage. These lands have been 
occupied principally by thrifty Gel'mans, and it is astonishing 
what they already have accomplished in the way of fal'ming. 
Once thol'oughly drained, this soil produces excellent crops of 
wheat) corn and grass. 
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BUILDING STONE. 

The vast importance of the quarry interest, and its bearing 
on the present and future wealth of Decatur county, can not 
be overestimated. I have already attempted to show its mag
nitude at this day, and its potentialities for the future. No 
county in the State can compare in the amount of Niagara 
limestone exposed, the ease with which it can ue quart'ied, its 
strength and uniformity of texture. The supply is inexhaustible; 
thousands of acres of merchantable stone twenty-five feet thick, 
covered only with a thin 80il, await developmellt against the
eighteen or twenty acres that have beeu removed. The de
mand is for a11 kinds of stone for architectural use, from the
foundation to the coping, and for heavy masonry can not be 
superceded. At present the supply and demalld are equal, 
and no stone is left over in the JunIs. Ordel's that call not be 
filled with available stone, without mnch stripping, are sent to 
other firms, and the ledges ill sight disposed of tit'st. The stone 
comes from the quarl'y with the top and bed ready for use, and 
in consequence of the absenee of vertical seams or faults, can 
be had in length and width far beyond the possibilities of tralls

portation. 
LIME. 

The buff magnesian limestone of the lower division of the 
Comiferous gI'Ol1P, within the last few yeal'S, has attracted at
tention as a lime rock. Its very appeal'allce was agaiust it, and 
caused it to be passed by until tested, when it was fOlllld to 
make a beautiful white lime, that is rapidly growillg in favor 
with masons and plasterers. At Greensburg, the loeally lwrder 
portion of the bed is bUl'lled; at Adams, the softel', spongy 
stone. All the mentbers of the Uornii'el'OllS gl'OUp below tIm 
North Vel'non Htoue, make what is known as "leau," or ',I cool," 
lime. This is due to the stone containing a greater per ccut. 
of magnesia and alumina than the N iagam limestone, til at PI'O
duces a "fat," or "hot," lime, that slaeks quickly. The" cool" 
lime slacks slowly, runs smoothly uuder the tl'Owel, and does 
Bot "chip-cmck," like most of the "hot" lillie plastering. 
When used in mortar it partakes more of the character of a 
hydraulic celllent than the" hot" lime, and in time becomes 
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harder than brick. The Niagara limestone makes a first-class, 
strong lime, and for certain purposes, as purifying gas, can not 
be superceded. Decatur county has an abundance of stone, 
easy of access for the manufacturer, of either variety. 

. BRICK AND TILE. 

The weathered white clay of the" flat woods," is a first-class 
brick or tile clay. The principal tile factories that came to my 
notice were those of' Mr. Wm. M. Haniilton, at Clarksburg; 
Isaac Deilkes, Glidewell & Mat,tin, and J; T. Doles & Brothers, 
near Smith's Crossing. The Messr,8. Doles have the largest 
factory in the county. They use steam as the motive power, 
employ eight men, and have a kilu capacity of 18,000 tile: 
The c:.tpacity of the other kilns is abont 10,000 at a bnt'll. The 
product of the factories is sold in the yard. The other surface 
clays of' the county, where free from gravel, and not too calcare
ous, make the best of tile and brick. In short, the rule is to 
burn the brick near where wanted, out of the clay found in the 
vicinity. 

SAND. 

The washed river and creek sand, especially of the west 
part of the county, is in high repute with builders for all kinds 
of work. It is said that the clean white saud of Sand creek, 
east of Greensburg, has been used for making glass in the New 
Albany factory. With its inexhaustible beds of the vet'y best 
building stone, unrivaled brick clay, superior Iimerock and 
sand, Decatur county is destined in a near day to take rank as 
the stone, brick and lime " Newcastle" of the Ohio valley. 

FRUIT. 

All the orchard and small fruits are grown. The apple 
does well on the yellow clay soilJor a few yeari!; but seems to 
be short lived. This trouble might be remedied by more care 
in selecting varieties that have proved hardy, not only in this 
latitude, but on this soil. It is a well known fact to any person 
who has paid attention to botany, that certain forest trees are 
found on a peculiar soil, adapted to their growth. The sugar 
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maple does best, and is common on a limestone soil or ledge, 
the sweet gum and persimmon fi(,lUrish on the compact, imper
.ious clays; and it is reasonable to suppose that the same may 
be true of the different varieties of the apple. An apple is an 
apple, but a wild crab is not a Rome beauty. Peaches are too 
uncertain a 'crop, except for domestic use. Pears, plums and 
cherries do well. Grapes have not been tested b~ond a home 
supply; but as the nOl'thel'n fox grape, 'fitis labrusca, L., grows 
wild, luxuriantly, on the white day lands in the ,neighborhood 
of Millhousen and Westport, it is mOl'e than probable that its 
cultivated val'ieties, the Isabella, Catawba, Concord and others 
could be very successfully grown. 

WATER SUPPLY. 

In sinking wells an uncertain supply of water may be struck 
in the sand seams of any of the clays. ']'he veins found ill the 
blue clay are the strongel', but are liable to fail in seasons of 
drought. A certain supply is found a few feet below the snr
face of the stone in abont one-half the wells dug. Springs are 
not common, and driven wells infrequent. The Niagara shales 
are generally water-bearing. It is not all water which is "clear 
as a crystal" and cold that is free from poIlu tion. The greatest 
safety is in deep wells, sunk where there is no possibility of 
conJamination from sUl'face drainage, or soakage fl'om the barn 
ya"rd, or other outbuildings. Recent investigations in sanitary 
science have rendel'ed it very pl'obable, to say the least, that 
typhoid and the so-called typho-malal'ial fever have theil' origin 
in contaminated dl'inking water. This being tme, typhoid is 
essentially a preventable disease, and can be prevented by 
using only potable water for all purposes. No ,well is safe that 
does not go into, or rather below, the blue clay. 
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ARCH..;EO I~OG Y .. 

Mr. Geo. H. Dunn, postmaster, Mr .• Tos. Davidson and Prof; 
L. H. Marshall, of Greensbnrg, have paid spccial attention to 
the antiquiti~s of the county, and have made fine collections. 
Some of theil' specimens al'e very ral'e and can not be dupli
cated. Profossol' Marshall, at my requcst, has pl'epal'ed the 
following account of the Indian relics, etc.: 

The archffiology or antiquities of' Decatur county fumish the 
archffiologist 01' collcctol' of relics a pl'Olific alld vory intel'osting 
field of observation. The eal~thwoI'ks, in tIle fOl'm of mounds, 
are neithet' numerous or large, but the surface relics 01' antiqui
ties, such as stone and flint implcments, al'e abulldant. 

To locatc and describe the most importallt mounds of this 
county, time and space prevent, and no cOl'l'eet 01' adequate 
conception of the rare antiqnities, implements or emblcms, can 
be fOl'lllcd without the aid of cuts or plates, The motllHis, 
80 till' as my observation extends, al'e found chietly alollg tile 
wafel'-courses wllich flow through the county, of which Flat 
Rock and Clifty are the principal ones, evidelltly showillg tJlat 
slIch stroams were the favorite and lleCeSSal'j' places of t'OSOl,t 
of tho pee-historic people. The mounds al'C pl'il1cipally btll'inl 
mOlll1ds, as skeletons or bones are found in most of thorp, 
which crunlblo readily upon exposure to the atm08phere. Aud 
I regl'et to say, that in the excavation of some of these mounds 
by our worthy and esteel1ledfe]]ow-townsmell, Messrs. Goo, H. 
Duutl and Jas. Davidson, 'with myself, disclosed the fact that 
these mounds had been pl'eviously disturbed, by unskilled ana 
ignorant curiosity seekel's, other than ourselves, as the bones 
were uSllally fOlllld by us thrown back together in a promis
cuous mass, without observillg the sUlToundings or develop
ments made, or even preserving the few relics found therein. 
That these mounds al'e artificial, we have a~undallt alltl COIl
clusive evidellce, as a diversity of soil, stone vaults, shells, coals, 
ashes, beads, wristlets, also pottery, and fragmeuts of the same, 
have been found in them, uut untortullately, these Jast mon
tioned came into the possession of non-residents of the county. 
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From a mound on a high, plateau-like tract of land, ou the 
farm of the Shellhorn 'estate, near the junction of Little with 
Big Flat Rock, was fpund by Messrs. Dunn, Davidson and my
self, a large and remarkable sea shell (Busacon percersnm), thir
teen inches or more in length, capable of holding pl'Obably a 
half gallon of liquid. The whorl or volutions, rUllnillg the 
unusual way, to the left, two small holes, olle at each end, 
are perforated, probably serving the purpose Of carrying it, 
by means of a eOI'd, suspended from the opposite shoulder. 
This rare specimen forms a pal't of Mr. Dunn's collection. Of 
the surface relics, stone axes, chisels, pestles, fleshel's, gouges, 
flint arrows and spear points, have been found rather plenti
fully; rare slate specimens, such as pipes, emblems, medicine 
tubes, shuttles, etc., have been found, also one slate axe. All 
of which no written history has been transmitted to us, to en
lighten us as to the use of these mysterious emblems and imple
ments by the people who have long since passed away. Highly 
polished chisels, a very peeuliar gouge, sharp, concave on one 
i'lide, and convex on the other, and the most pel'fet.:t eanoe-shaped 
shuttle, with a number of other peeuliar and interesting relics, 
~onstitute a part of Decatur county antiquities. The arrow 
and spear points, embracing all the unique fOl'ms of flint, qual'tz 
and carnelian, are found throughout the county in abundance. 

The pestles, axes, fleshers, eilisels. gouges, ;tc., are pl'lncip
ally of gray-stolle, green-stone and gl'anite. The emblems al'e 
chiefly of blue or striped slate (diorite?), very highly polished. 
In the locality of New Point, I am informed, was fOlilld earth
works, evidently ollcea well-planned town Ol' vilJllge, evillcing 
a c'ivilization and intelligence far superior to the modern In
dian. Of the more modern Indian antiquities we IJave but few; 
perhaps my own cabinet will comprehend nearly all of allY im
pol'tance. 

December, 1882. 
L. II. MARSHALL. 

THANKS. 

I am under obligations, and hereby return thanks to all with 
whom I came in contact in the prosecution of my work. I am 
under especial obligations for favot'S and infonnation to Messl'S. 
Geo. H. Dunn, Jo. Davidson, Jos. Drake, S. S. Anderson, 
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civil engineer, and Prof. L. H. Marshall, of Greensburg. I am 
indebted to Mr. Anderson for railroad and other elevations, and 
to Professor Marshall for the foregoing account of the antiqui
ties of the county, which have been' kindly furnished "without 
money and without price." To Mr. T. L. Dounell, of King
ston, whose hospitality I enjoyed for three days, who kindly 
furnished the conveyance and went with me to places that 
otherwise I would have been unable to reach; to Mr. C. A. 
Hamilton and Prof. E. A. Allen, of Kingston; Mt,. T. C. Doles, 
of SJIlith's Crossing; Mr. John Shellhorn, of Adams township; 
Mr.· J eukius, druggist, of St. Paul; 'Mr. Isaac Vansickle, of 
Hartsville, and to Mr. Geo. K. Greene, of the State Geological 
ROOrilS, for identi(ying and naming the Lower Silurian and 
Clillton group fossils. 



GEOLOGY OF JAY COUNTY. 

By DA VID S. M'GASLIN. 

LOCATION AND III STORY. 

Jay county was settled in 1833, aud organized as a couuty in 
1836, taking its name from .John Jay, first Ohief Justice of the 
United States. 

Its easterubounda~ is the State of Ohio, having Randolph 
county on the south, and adjoined to the westward by Delaware 
:and Blackford counties, with Adams on the north. 

In area it comprises about four hundred square miles, or 
nearly 266,000 acres of land. 

The population in 1840 was but 3,863. The last census (1880) 
enumerates 19,281. '1'he rapid increase of the last two years 
wouid probably raise the number considerably above 20,000. 

In material development Jay county has been very much re
tarded, owillg to no llatural disadvantage, but mainly because 
of her isolation commercially. The intelligence and energy of 
the citizeus has been constantly hampered by the absence of 
facilities for transportation. 

Until within ten or twelve years they have had no connection 
with the railt'oad system of the West. 

No less than three roads had been projected and partially 
built many years ago. Some of them were lines of importance, 
bllt all were abandoned after much work in grading had been 
done. It is probable that present enterprise will take possession 
of two of the old grades, as they are well preser~ed. 

Th,'ee railroads now traverse the county. The P. C. St. L. 
(branch of the Pennsylvania Railroad), crosses the southwest cor

. ner of the county, passillg through the thriving towns of Red
key and Dunkirk. 
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The Lake Erie & Western Railroad enters the county at the 
southwest corner, going northeast to Portland, thence eastward 
across the centre of the county. 

The Gl'Und Rapids and Indiana R. R., passes through the 
county from nOl'th to south, crossing the Lake Erie and West
€I'll at. Portland. 

Portland, the flourishing county seat, is rapidly becoming 
quite a business centre, having direct communication with Ft. 
Wayne, RiclmlOnd, Toledo and Indianapolis. All branches of 
trade are well represented, and on every side energy and enter
pri:3e manifest, in the erection of large business bloeks, facto
ries, elevators, mills and mnny beautiful residences. 

One or two new railroads are now under pmjeetion, one being 
proposed, and the right of way granted, that will penetrate the 
coullty from the northwest to the southeast, entering Jay 
C0l111ty at Camden, running from Bulfi'ton to Union City. This 
will give the eOllllty a perfect net-wOl'k"of railmads, and their 
number will atone for the isolation of the past, in which of 
necessity the vast resources of this county were but partially 
dm'eloped, 

These are now opened up, and energy and enterprise are 
quickencd and stimulated on every hand, giving promise of 
fllture l1l'0sperity that will make Jay the peer of any county 
ill Illdiana, It now possesses all the elements of commercial 
progress, an intelligent, hopeful citizenship, a soil of great 
fertility, and railroad connection with the great trade centers. 

SURFACE FF.ATURE~, 

Generally speaking, Jay county is a portion of the north
westem slope of the gl'eat water-shed lying between the Ohio· 
rivel' and the great lakes, 

In surface configuration it is quite similar to the remainder 
of this great plateau region; especially is there a similarity of 
appearance with the localities eastward in Ohio, bearing the 
sallie relation to the great water-shed, 

The Ohio counties acljoilling to the east all have the gently 
rollillg and undulating surface that characterizes Jay county. 

The drainage of the county is mainly to the northwest~ 
though the high ridge traversing the southern portion of the 
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<!ounty forms a water-shed, sending a number of small streams 
southward to the Mississinewa, aud eastward to the headwaters 
of the Wabash in Ohio. The streams are all quite small, the. 

Salamonie being the largest. 
The Wabash barely touches the county at the northeast cor-

ner, flowing oil' to the northwest through Adams county. As 
a rule the streams have shallow channels, flowing with sluggi::;h 
<!urrents through level alluvial valleys. In certain localities, 
however, they hav'e excavated deep channels through barriers 
of bowlder clay, presentillg roeky bottoms flanked by bluffs 
with bold escarpment. 

The whole central part of the county is a broad plain, of very 
level alluvial land, underlaid locally with unstmtified blue 
clay, with occasional shallow deposits of sand and gravel. 
lnne sand exists locally in the clay, t~lOugh the beds are irreg
ular and not persistent. 

Through this broad plain winds the Salamonie, with a gen
€ral course from southeast to northwest, occupying the Jreo
graphical centre of the county, comprising more than half of 
its area, embracing all of Noble, Wayne and Gl'een townships, 
.and including large portions of Penn, Knox and Pike tOWll
ships. Its tributaries aee all small brooks, findillg theil' way 
fl'om the elevated rE'gions lying southward and northward. In 
Jackson, Bear Ceeek, and Wabash towllships, the stl'eams al'e 
all t6butaries to the Wabash, the theee lal'gest beillg 'Volf 
<week, Bear cl'eek and Limber Lost, 

The great central plain of the county is flanked on the south 
by an elevated ridge extending east and ,,,'est aceOilS neady the 
whole southern pal't of the county. It distinctly tmverses Mad
ison, Pike and Jeffer60n townships, geadually sloping off il1to 
a level plain in the western part of J eifel'soll towllsllip. It is 
locally known as the" Lost Mountain." It nowhere approxi
mates to abruptness in appearance, but nevertheless the out
line of highest elevation is vel'y pet'ceptible. 

The Gmnd Rapids & Indiana Railroad crosses its snmmit 
below Hudson Station, at a gl'Ude of seventy,five feet to the 
mile, and that with a vel'y deep cut into the CI'est of the ridge. 

It is a mighty mass of glacial material, apparently heaped 
up against the Niagara roeks th.at crop out in force at Ridge
ville. 
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This mOraInlC material is, on an average, more than one 
hundred feet thick, reaching in certain localities a possible 
thickness of two hundred feet. 

At New Mt. Pleasant, in Jefferson township, a well was dug 
to a depth of' 108 feet without. finding water or reaching the 
limestone. At other points eastward, deep wells have never 
passed through the clay, showing that this ridge is not caused 

, by an elevation of the limestone, but that it is a mass of un
stratified drift resting upon the Niagara rock. 

It appears to be for the most part a mass of heavy bowlder 
clay, with only local alld irregular deposits of sand. On the 
outcrop at Ridgevi.lle the elevation is 993 feet above the sea. 
Four miles north the railroad crosses the summit at an eleva
tion of 1,053 feet, or 480 feet above Lake Erie. ~ix miles north 
of this summit, in the bed of the Salamon ie, tlle limestone ap
pears at an elevation of but 882 feet above the sea, being 111 
feet below the level at Ridgeville, and 171 feet below the sum
mit of the ridge. The general dip of the limestone at both 
points is northward, and the strata are appal'ently quite equiv
alent,.thus giving the formation a descent of eleven feet to the 
mile to the north. There being no marked evidence of exten
sive erosion, we conclude that this extended elevated ridge is a 
morainic mass resting against the llol'tilern slope of the Niagara 
formation. Considering the position and arrangement of this 
ridge, the absence of gravel deposits in its mass, and its exten
sion as a ridge of clay entirely across the county, we consider 
it one of a series of terminal moraines marking the path of the 
retreating glacier. 

Eastward from Hudson Station it becomes gradually higher, 
and at a point observed in section 21, ill Madison township, we 
judged it to be over 1,100 feet above the sea, and more than 
500 feet above Lake Erie. Its surface, generally, is quite un
broken, though the southeast part of' Madison township was 
quite hilly. Over portions of Pike towuship, large bowlders 
are numerously distTibuted, most of them crystalline metamor
phic rocks. In several places large masses of Devonian lime
stones were observed full of charactel'istic fossils. 

To the northwest of the plain of the Salamonie lies another 
great barrier of bowlder clay, not so marked in its outline as the 
southern ridge, yet clearly ellough defined to exhibit a marked 
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parallelism. Its general course is from northwest to southeast, 
extending as a summit region along a line lying generally 'a lit
tle south of the line of the northern tier of townships, except 
in the western part, where the eroded valley of the Salamonie 
alters the outline of surface. . 

The elevation at no point is as great as that of Southern ridge. 
The Grand Rapids Railroad crosses it, five miles north of Port--. 
land, at an elevation of 955 feet above ocean level or 382 feet 
above Lake Erie. Localities westward in Penn township, are 
evidently somewhat higher. 

'rhe clays of this region are very thick and heavy. Where 
they have been undisturbed there is but little sand or gravel. 
The gravel beds are local deposits, lying invariably above the 
blue clay, and of later origin. 

The great underlying mass in both ridges is an unstratified 
m~~ss of blue clay, varying little in general characteristics. 

The northern ridge gl'adually slopes ofl:' toward the Wabash, 
its gentle descent giving course to a number of small streams. 
In the northern part of Jackson township exists a marshy re
gion, locally known as the" Loblolly." It is fl'om one to two 
miles wide, and is about five miles long. It extends from the 
Adams county line, in a southwest direction, ending about sec
tion 17, Jackson township. Southwest of this point is a suc
cession of ridges of sand and gravel, gradually thinning out 
toward Camden. 

Continuous with the" Loblolly" basin, a broad channel passes 
through this region of ridges, along the line of "Haines' 
Ditch," passing southward into Blackford county, through the 
broad;low prairie lyi ng northwest of Camden, comprising por
tions of several sectiol1s. 

The northwest part of Penn township is high and rolling, as 
is observed in the region of' Balbec, in section 15. 

From this general survey, the whole surface configuration of 
Jay county is outlined by t.he deposition of glacial detritus 
formilJg n moraine in the southern part, and a similar, but 
smaller one in the northern part. The southern one has been 
subject to no rearrangement of its material, but the northern 
one has been altered by a subsequent lllodific:ation in past glacial 
times, in which the later floods reassorted much of its mass, 
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covering.the clays in places with deposits of sand and gmvel, 
an arrangement not observed anywhere 011 the Southern 
ridge. 

GEOLoGY OF THE DRIFT. 

The surface features as just described indicate the character
istic phenomena of the Glacial and Fluviatile epochs. Their 
exhibition is very striking. The arrangemellt of the clays and 
gravel beds furnish favorable opportunity for the study of the 
dynamics of the Great Ice age. 

The causes of the Glacial epoch have been dis.cussed fully 
and ably in many preceding reports. But a few words for the 
better understanding of what follows by those who have not 
studied tbis subject. 

Thp Glacial epoch is a part of the recent period of Geologi
cal history. It came on gmdually at the close of the Tertiai'Y, 
a mighty glacier forming in northern 'latitudes, and as its mass 
accumulated extended its foot southward, until it terminated 
finally in the latitude of Cincinnati, its average southern 
limit being about the 39th parallel of latitude. Various causes 
are assigned for the formation of such an ice mass. The pl'O
bability is, that a numbel' of agencies were conjoined in this 
great work, the most active being the gradual elevation of 
the region lying northward. Elevation occasions lowel'ed tem
perature. The evidence for such elevation in this period is 

convincing. 
Deep channel,:, cut in glacial latitudes show such elevation, 

the depression at the close of the Glacial epoch causing them 
to fill up with glacial material. The f'ltt'iations on the 1;ul'face 
of the rocks in many places show that the great ice mass 
moved southwal'd with such great volume and depth that it 
was unhindered in its comse by ineq.ualities of surface. 

Its weight alld motion are the elements giving it great power. 
Such a mass passing 'over a rock surface would act as a great 
plane, tearing up masses of rock, taking them into its own muss, 
would transfer them to other localities, where its dissolution 
would deposit them. Our bowlders are all the-se fragmental 
rocks, none of them being native. Softel' material would be 
ground finer, and in the aetion of water would distrihnte itself 
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in sand bars and gravel beds. The melting of the glacier sup
plies another agent that acted powerfully in the distribution 
and arrangement of' the drift, namely, great volumes of run
ning water. These sluice-like torrents reassorted and modified 
many deposits of the glacial detritus, commingling often sand 
anll alluvium preparing the way for future fertility. 

In Jay county, the various results of the Glacial period may 

be satisfactorily studied. 
The heavy deposits of' unstratitied blne clay, its wide belts 

strewn with bowlders, its ancient channels noW filled up, sand 
and alluvium, all fllmish data illustrative of its dynamics. 

The whole ridge pr.eviollsly described, known as "Lost 
Moulltain," is a portion of a vast terminal moraine. It is one 
of a series of such moraines marking the path of the retreat-

ing glacier. 
The receding glacier as its dissolution went on probably made 

pet'iodical advances. Each new terminus would make a new 
moraine. These successive accumulations of detritus would 
He as ridges parallel with the southern limit of' the glacier. 
The parallelism of these morainic ridges has been observed in 
the survey of the western counties of Ohio. They mark peri
odical resting places of the retreating glacier. 

This gl'eat ridge is composed entirely of' a heavy mass of 
unstratified bowlder clay. There are no deposits of gravel 

in it. 
The ridge forming the water-shed in the northern part of the 

county is simi lar in character, and the clays show the same ar
rallgement. Wells have been snuk to a depth of 130 feet, as in 
section 13, Penn township; in section 32, Jackson township, 
80 feet, and at the County Farm, 95 feet. N one of these wells 
passed through the clay. All these points are on a line follow
ing the summit approximately. Being nearfy centrally located 
on the water-shed, they all pass through the same heavy clay, 
and they maJ'k a low mOl'aillic ridge quite parallel with the 
great mOJ'aine of "Lost Mountain." Between them lies the 
bl'oad plain of the Salamonie and its tributaries. It is a de
pression which fluviatile ,vaters did not fill up, though cur
rents of shallow water must have flowed oyer it in ancient 
times, pat,tially filling up the great trough between the two 
morainic masses. It is covered deeply and in wide extent with 
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alluvial and fluviatile deposits, with local shallow deposits of 
fine sand and gl'avel, as seen south of Portland, and, again, in 
section 5, Noble townl?hip, and other points. 

The filling up of this valley makes the outline of the moraines 
less distinct. The city of Portland stands upon a deposit of 
alluvium, passing through which the blue clay is met locally, 
but generally the limestone occurs at varying depths. 

Over ~ large portion of Greene and Knox townships this 
condition prevails. Locally there are patches of white cold 
clay, probably of sedimentary origin. 

Thus the character of the valley now occupied by the Sala
monie shows that it was not formed by the excavation of the 
bowlder clay, but that it originally existed as a valley between 
two great masses of morainic material, and has been partially 
filled by fluviatile and lacustrine deposits. In the whole plain 
of the Salamonie there are no evidences of swift currents, but 
only of gently flowing streams, leaving shoals of fine sand 
and shallow gl'avel beds. 

The absence of bowlders from the valley of the Salamonie 
throughout the eastern and central part of the county also 
suggests that this plane does not result from erosion, for where 
that occurs the eroded channel is left with its bed thickly strewn 
with bowldct's. The absence of these sustains the view that 
the Salamouie has simply chosen its course tht'Ough a basin be
tween two momines, which gl"aduully has been filled with fluvi
atile and organic deposits. These deposits are notable over 
portions of Noble and Wayne townships. 

It is concluded, therefore, that the two heavy clay deposits 
of the county are two succeeding moraines, and that the pres
ent surface configuration of Jay county is outlined by them, 
though later influences have modified them, introducing new 
conditions. 

These modifications came fl'om surfa(:e and mass changes in 
the moraine itself. The matter composing it naturally solidi
fied, its own weight promoting density, thus lowel·ing its 
height; and, besides, the action of slll'face water would also 
assist in leveling down its summit. Under these influences the 
outline of a mOl'aille would be modified, and in course of time 
it would assume the flattened, plateau-like appearance of the 
"Lost Mountain." \ 
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But the most marked changes in morainic material came 
with the period of greatest recession, when the dissolution of 
the ice was most rapid, and, consequently, the volume of water 
greatest and deepest. This produced a great inland fresh
water sea of mighty extent. There is' evidence that the ele
vated water-shed of Ohio and Indiana was at least partially 
under water during this period. (Vide Ohio Survey, Vol. II, 
p. 47.) This time preceded the establishment of the present 
system of drainage for the lake region, the waters in that time 
finding outlets toward the Ohio and Mississippi. The abound
ing waters found passage-ways through the accumulated ridges 
of detritus and over the barriers of rock, making sluice-ways 
that are still distinctly outlined, though many are partially 
filled up with alluvial deposits. 

These superfluous floods are found to have cut their way 
over summits ranging from 350 to 400 feet above Lake Erie. 
Newberry mentions five of these ancient channels passing over 
the present water:sheds, at an average elevation above Lake 
Erie of about 350 feet. The nearest one of these channels to 
Indiana is the one passing over the St. Mary'S summit, at an 
elevation of 367 feet above the Lake. It connects the valleys 
of the Maumee and. the Miami. As this same water-shed ex
tended westward into Indiana, the same conditions were un
doubtedly continued, and we may expect to find ancient chan
nels in our Indiana summit region. The higher elevation of 
"Lost Mountain" did not oiler as easy a passage-way as the 
lower moraine northward. 

The summit between the Mississinewa and the Salamonie is 
nearly 100 feet higher, on an average, than that between the 
Salamonie and the Wabash, the latter being 383 feet, and the 
former 480. The receding waters in their decline, constantly 
close the lowest outlet. Their effect is naturally seen on the low
est ridges. The higher ridge shows no such results, being in
tact and unassorted. 

The northern morainic ridge, on the contrary, was cut asunder 
by the superfluous waters of the Fluviatile epoch, and much 
of its mass reassorted and modified. 

The ancient river entered the county from the northeast, 
coming in at section four, of Bear Creek township, passing in 

ll-GEOL. • 
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• 
a southwest direction, traversing the region known as the 
"Loblolly," then following the line of "Haines' Ditch," passing 
out of the county through the prairie northwest of Camden. 
It probably finds its continuation through Blackford county, 
with a deflection in its course to the southward. Such a chan
nel is crossed by the railroad four miles southeast of Hartford 
City. It has been traced southward across Delaware, into 
Henry county, thence probably into the great valley of" The 
Collett Glacial river." 

This channel is one of very marked features, being in places 
so distinctly an ancient river bed, that it is known to the in
habitants as the "Lost River." The deposit of alluvium is 
very deep. The part of this channel known as the" Loblolly" 
is simply a portion of the old bed that was deeper than the 
rest, and was not so much filled up. A succession of small 
lakes, very narrow and deep, extend throughout its whole 
length. They are simply portions of the old bed that are grad
ually filling up with organic matter. Some of them are said 
to have sandy bottoms, with a shore of mucky material. The 
water has little or no current, moving sluggishly toward the 
Wabash. 

The divide of the waters in this ancient channel is in a shal
low pond in section 19, Jackson township. From this point 
"Haines' Ditch" follows the bed of the old stream, being raised 
above the ancient bed by alluvial deposits. The ditch has a 
gentle fall to the Salamonie, winding through this valley as a 
mere rill, where formerly poured a floou at times two or three 
miles wide, and perhaps two or three hundred feet deep. 

Evidently the waters moved at times with the current of a 
rushing torrent. This deep channel passes through the barrier 
of blue clay, striking it in the western part of Jackson town
ship, throwing up masses of sand and gravel into ridges that· 
rise to a height of eighty feet above the present surface of the 
valley, as at" Tusey's Knob," section 24, of Penn township, 
and the ridges of similar appearance in the adjacent sections 
25 apd 26. These ridges stand directly in the line of the chan
nel with their axes at right angles with its current. The first 
of these ridges are steep and abrupt. The succeeding ones to 
tbe southwest are gradually lower, and thin out towards Cam-
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den, where the gravel and sand are found in deposits from six 
to ten feet thick, lying on the blue clay. All these deposits of 
sand and gravel have the usual" flow and plunge" structure, 
showing in their arrangement the action of water currents 
flowing at varying rates and depths. 

In the higher ridges, as was observed in " Tusey's Knob," the 
stratification of the material is oblique and irregular; alternat
ing layers of fine sand, and coarse gravel. These ridges are 
genuine "hog backs." The sides of "Tusey's Knob" are 
steep, and the summit is very p.arrow, coming up in places to n. 
very sharp peak, from the top of which is a beautiful view, 
taking in at a glance the outline of this ancient valley. 

North of this series of sand ridges undisturbed morainic ma
terial lies as a mighty barrier, having been penetrated to a 
great depth. In section 13, Penn township, a well was dug to 
a depth of 130 feet. South of this channel the general shore 
line is a barrier of unstratified bowlder clay, wells eighty and 
ninety feet deep not reaching the bottom. Previous to the 
Fluviatile epoch, this morainic mass was continuous through
out the northwest part of the county. The sand ridges are the 
product of its reassortment. They exhibit the action of strong 
currents of water dashing over bars and shoals. The channel 
northeastward was deeper, and its flood striking this clay bar
rier excavated an outlet, reassorting the material, and mingling 
new ingredients, threw it up into the sand bars and shoals 
that now constitute the sand ridges and the gravel deposits in 
the vicinity of Camden. All the other gravel deposits of the 
county had this origin; but the beds elsewhere, as a rule, are 
much thinner in comparison, few of them exhibiting the as
sorting influence of deep and rapid currents. 

The gravel found in the vicinity of West Liberty, section 13, 
Jackson township, is one of the broad sand bars of the south
ern shore of this ancient river. The shallow lateral deposits 
apparently alternate from side to side throughout the" Lob
lolly" region. They all rest upon beds of blue clay. 

The conclusion is then made that the ancient inland sea had 
at this point an outlet identical and synchronous with those 
crossing the Summit region in Ohio. The earlier floods may 
have submerged much of this region, but their recession would 
gradually confine their volume to more specific limits, produc-
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ing the broad outlets, with strong currents, reassorting the 
drift and depqsiting it in the ridges that are characteristic of 
this Summit region. 

These ridges have a general parallelism of outline with the 
more recent shore lines of Lake Erie; namely, the lake ridges 
found in Western Ohio, the highest one extending into Indiana 
to Fort Wayne, where the waters of Lake Erie at that period 
had an outlet through the Valley of the Wabash. '1'he" sand 
ridges" are older than the" lake ridges," the channels produc
ing them being closed before the outlining of these ridges. 
Upon this distinction Professor Newberry says: "Careful ob
servation will show that this belt of saud and gravel hills has 
little in common with the lake ridges, being composed of differ
ent materials, holding a higher level, and being far less contin
uous and uniform in altitude." (Vol. I, Ohio Survey, p. 43.) 

Many inquiries in various parts 'of the county elicited no dis
covery of the so-caned "Forest Beds," traces of which are 
found in many localities southward. 

The deposits of drift, both glacial 'and fluviatile, both the 
clays and the gravel, abound in fossils, many of them some
what weathered. The most abundant are Devonian species; 
many fragments of limestone from the formations of that age 
being full of corals and shells. These are abundant in the gravel. 
The summit of "Tusey's Knob" is thickly strewn with them. 

In the blue clays, and only in the blue clay, are frequently 
found fossils belonging to the Hudson river rocks of the Lower 
Silurian. .A number of species have been identified. In a piece 
of shale found in the clay in section 16, Wayne township, rest
ing on a large granite bowlder, was found a Lower Silurian 
Lamellibranch .Ambonychia costata. Trilobites are frequently 
found in the bowlder clay, and' all of Lower Silurian species, 
being calymene blumenbachi, curled up, just as found in the 
Lower Silurian shales at Richmond and Madison. It is not 
known that Lower Silurian fossils have been before found in 
the drift of Northern Indiana. Their presence here would 
indicate the existence of Lower Silurian formations to the 
northward or eastward. But the oldest exposures, so far as 
known, are the Upper Silurian. If the glaciers reached the 
Hudson River formation at any point it may have been in the 
de~p erosion at some unknown point. 
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Dr. Arthur, of Portland, has a number of these specimens in 
his cabinet, one being exhibited that was taken from the blue 
clay, twenty feet below the surface, in a well near Camden . 

. They are frequently found in nearly every part of the county. 

PAL£OZOIC GEOLOGY. 

The only rocks found in place in Jay county belong to the 
Niagara group of the Upper Silurian period. Of these there are 
only two outcrops, neither of them sectional exposures, but 
only surface showings in the beds of streams, the one being in 
the Salamonie, near Portland, and the 0Jher in the Wabash, at 
Jay City. Throughout the county the formation is heavily 
overlaid with drift. Over a good p rtion of Wayne and 
Greene townshigs the limestone is ver near the surface. In 
the center of thi~ region is the Salamopie outcrop, located in 
range 14 east, to\Vnship 23, section 30. .jA quarry has been par
tially opened, but owing to high wat¢r at the time of my 
visit it was not seen in place. ,But an lexamination of a mass 
of stone that had been quarried show~d it to be a shale of 
drab color, poroua and argillaceous layer$, stained in places with 
red oxide of iron, also abounding in fragments of chert. 
Some of the strata were full of fossils, the most numerous 
being Pentameras oblongus, with corals f the genus FalJOsites. 
One CUilt of Pleurotomaria was observed; the species could not 
be determined. Many of the fragmen s were full of 'crinoid 
stems. None of the stone exposed is a apted to building pur
poses. It has been used in making excellent lime. The 
rock is easy of access, the alluvial dep sit at this point being 
very shallow. The opening of a quar will probably expose 
stone of a better quality. 

Considering the fact that this is the 
land, there is promise of profit in op 
This, we are informed, the owner, Dr. 
an early day. 

nly outcrop near Port
ning and operating it. 
rthur, intends doing at 

The second outcrop, and mnch the la gest exposure, is in the 
extreme northeast part of the county, at Jay City, in the bed 
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of the Wabash. It is also a surface exposure, and no section 
could be taken, neither was the dip accurately distinguished, 
though the workmen state the general trend is northward. 

The rock is near the surface for a long distance in the bed' 
of the river, there being exposures in Adams county, west
ward, and near the Ohio line, eastward. North and south the 
rock is near the surface. A mile south of Jay City it appears 
in section 4, Wabash township, in the bed of a small branch, 
and in many wells in the vicinity, with an av.erage depth of ten 
or twelve feet. The stone differs in appearance from that at . 
Portland, being a porous, lenticular limestone of a light color, 
with very little of argillaceous and arenaceous ingredients. The 
surface layers only have been quarried. It makes an excellent 
lime, and is burned to meet the local demand. 

The superior quality may be inferred from the character of 
the stone: These shales are full of fossils; many of them frag
mental and imperfect, the crystalline purity of the rock pre-
serving them generally as casts. . 

The following species were collected and identified. Further 
search will discover others: 

List oj Fossils Found in the Niagara Shales at Jay City. 

Stromatopora concentrica ............................. Goldfuss. 
Halysites catenulata ............................. ...... Linneus. 
Favosites javosus ......... , ................. ............ Goldfuss. 
Favosites niagarensis ................................. Hall. 
Favosites venustus ............................... ...... Hall. 
Zaphrentis stokesi ............................. ......... Edwards & Haime. 
Spirifera eudora ....................................... Hall. 
Spirifera strickland i ................................... Sowel'by. 
Strophodonta profunda .............................. . Hall. 
Pentamerus oblon.gus .......... ............... : ........ Sowerby. 
Pleurotomaria, two species too indistinct to determine. 
Trochoceras, species not determined. 
Atrypa reticularis ............................. ......... Linneus. 
Con ularia niagarensis ................................ Hall. 
Eucalyptocrinus crassus ............................. . Hall. 
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ARCHAljOLOG Y. 

,The antiquities of Jay county are full of interest. Though 
there are no e.xtensive earth-works, the whole region abounds 
in relics of the aboriginal and pre-historic peoples. The char
acteristic implements, utensils and ornaments have been found 
in every township-such as grooved axes, hammers, pestles, . 
fleshers, arrow-heads, totems, pipes and pottery. The only 
mounds observed w~re very small, and almost obliterated, be
ing in two localities-one group of five small ones, located in 
section 35, Penn township; another of three similar mounds in 
section 13, Knox township. They are all obscurely oval, being 
from twenty-five to fifty feet in length, al~d from three to five 
feet high. Some have been almost obliterated by cultivation. 

Dr. Arthur, of Portland, has thoroughly investigated their 
structure, but they have yielded no specimens, either in im
plements, pottery or bones. All of them contained ashes and 
alternating layers of clay, burned brick red, and beds of char
coal. They were probably habitation mounds, and possibly 
some of the outlying villages of that numerous people who 
have left monumental evidences in the great earth-works of 
Winchester and Anderson that this region was a center of their 
national power. While the mounds are thus unimportant, the 
relics gathered from various parts of the county are full of in
terest. 

Thei l' abundance and variety has attracted the attention of 
many collectors. Extenli!ive collections have been made by Dr. 
C. S. Arthur, of Portland, Gen. J. P. C. Shanks, Mr. John 
Lalley. Dr. Porter, of Geneva, Adams county, also has a large 
number of fine specimens, many of them gathered in Jay 
county. 

These various collections include a variety of articles not 
often equaled in a single county. Much of the workmanship 
is quite elaborate, showing in execution both taste and skill. 
The hardest rock has been fashioned and polished into symme
try and beauty. The excellence o~' the work is amazing as we 
remember it was wrought by men who had no knowledge of 
the harder metals .. 
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The variety of material used is astonishing. We have ob
served Indian arrow-heads of all descriptions, flints of every 
color, even to green. One arrow-head, in possession of Gen. 
Shanks, is made from crystalline quartz. Most of the stone 
axes are made of granite, in its various forms of syenite, diorite, 
or greenstone. The pipes are usually steatite, or soapstone. 
Some of these are of curious form, and exhibit considerable 
skill in copying natural objects. Dr. Arthur's collection con
tains one that is a fair representation of. an otter, and another 
a good imitation of a rattlesnake's head. 

Tubular pipes are met with. One in the possession of Dr. 
Porter, at Geneva, is about ten inches long, made of steatite. 
The bowl is funnel-shaped and horizontal, not turned up iu 
ordinary pipe form. A shorter one in Dr. Arthur's cabinet 
shows the marks of the teeth of some energetic smoker. 

Occasionally throughout this county rounded masses of a 
flinty silicious stone are found, having a sharp angular fracture, 
quite spheroidal in form, and varJting in size from a hen's egg 
to the fist of a man. They have evidently been used as imple
mellts. They are not the ordinary hamm.r stones, having 
neither grooves or polished surface. All of them have the 
sharp angular pointed appearance on the sides where the lam
inations of the material end. They all have this eharacteristic. 
Only a few of them have been found. 

Dr. Arthur suggests their use in the manufacture of imple
ments from the granitic rocks. It was found upon trial that 
the burned edges of these stones would readily disintegrate the 
hardest green stone, when applied with continued yet gentle 
blows. The sharp points granulated the granite very rapidly, 
and a few hours only would suffice to form a battle-axe or pes
tle from any syeniticbowlder. 

We have not learned whether implements of this description 
have been observed in other localities. We oft'er this as a sug
gestion of their probable use. 

Near the Salamonie, south of Portland, on the land of Mr. 
Jonas Votaw, in section 28, Wayne township, is a deposit of 
sand and gravel, in which were found at one time seventeen 
human skeletons, lying at a position below the present level of 
the Salamonie, apparently an ancient sepulcher. The bones 
and relics were all in an advanced stage of decay, so that many 
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crumbled on exposure. The only relics preserved were a tubular 
pipe of steatite, and what is evidently the osselet of a squid or 
calamary, the internal bone or shell of a cephalopod, called the 
"pent from its pointed, pencil-like form. The specimen is a 
perfect one, with the conical cavity at the lower end, showing 
distinctly its natu-!,e. It must have been transported from the 
Mea coast as an ornament. Other relics of similar nature and 
origin have been discovered, indicating tribal communications 
among the ancient people, and interchange of commodities. 

In a gravel pit just sou.1;h of Portland, in section 20, one of 
those broad, shoal-like deposit& of gravel and sand, overlaid by 
a few feet of yellow sedimentary sandy soil, was found a local
ity, about three feet below the surface, where ashes and char
coal were found mingled with the gravel, some of the bowlders 
showing the action of heat. Associated with them were frag
ments of' pottery, of rather a rUde character, yet exhibiting 
some symmetry of outline, with traces of ornamentation, being 
decorated by marks made with the finger-nail before the baking 
of the pottery. There were no indications on the surface of 
any disturbance of the soil; no irregularity of outline either in . 
elevation or depression. It is probable that a small habitation 
mound had once occupied this spot, that in such yielding, sandy 
soil had, in the lapse of ages, been wholly obliterated. 

'rUE MASTODON. 

The gigantic mammals of the early quaternary have left 
their remains in various portions of the county, its heavy allu
vium and muck deposits being very favorable for their preserva
tion. Bones of the mastodon and the post-glacial deer or elk 
have been frequently met with. The gigantic antlers of the 
latter have been found, in size indicating an animal eight or 
nine feet high anj ten or eleven feet in length. These antlers 
have been picked up in a bog north of Camden, in Penn town
ship. 

Fragments of the skeleton of the mastodon have been met 
with in various places, vertebrre, ribs and teeth usually quite 
well preserved. In a locality in the western part of Penn 
township numerol}s fragments have been gathered, indicating 
the presence of atl entire skeleton, that will be exhumed at an 
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early day. One of the shoulder-blades now in the possession 
of Dr. Arthur indicates a monster of immense proportions. 

It is probable that the proposed draining of the" Loblolly" 
I 

region will discover well preserved skeletons of the mastodon, 
which it is hoped will be carefully preserved in the interest of 
science. 

ECONOMIC GEOLOGY. 

SOIL AND WATER. 

What has been said previously of the surface configuration 
of Jay county is suggestive of the general condition and char
acter of the soil. 

It is mainly of drift origin, and the commingling of sand 
and clay with organic material of vegetable origin, has pro
duced a very fertile soil. 

Much of the surface is covered with several feet of rich, black 
. loam, showing a soil of inexhaustible fertility. Some of the 

land is low, but all of it is capable of perfect drainage. Clays 
for drain tiles are abundant, and of excellent quality. Fact.o
ries are being rapidly multipled and the production of tile is 
really a great industry. Everywhere the benefits of drainage 
are apparent. Land formerly deemed worthless is waving with 
magnificent crops of wheat and corn. 

The benefits of drainage are not confined to increased fer
tility in the soil by carrying off superfluous water, but thorough 
drainage has enhanced the healthfulness of the whole county. 
The work is not completed yet, but the introductioll of drainage 
has been atteJ,lded by a marked decrease in all malarial diseases, 
formerly the terror of this locality. 

One reason for this result is that drainage improves the 
quality of the drinking water. 

Surface wa~er is swiftly carried off, and the shallow wells 
supplied by it become dry, and are replaced by deeper ones, 
which penetrate to the purer waters of the lower sand strata. 
Shallow wells full of swamp water are mere pools of pestilence, 
in which the germs of disease are generated. 



GEOLOGY OF JAY COUNTY. 171 

Certain localities in the county have experienced great diffi
culty in procuring good water. This, as far as we observed, is 
limited for the most part to the higher clay ridges. The wnter 
is locally known as "bitter water." To the taste it is rather 
nauseating, being sweetish rather than bitter. It acts as a ca
thartic, and is generally considered unhealthful. 

Animals acquire a taste for it and thrive on it. When 
accustomed to its use they prefer it to any other water. The 
largest region with water of this character is a belt of land 
from two to three miles wide, coincident in extent with the 
outline of the summit of' the southern ridge of the county. 
It exists in patches along the line of the northern ridge, and 
usually lacking the marked characteristics, being less bitter 
and nauseating. It appears to be limited to the clay forma
tions-never found in alluvial or gravel deposits. It is evi
dently a surface water, the deeper waters being usually pure 
and potable. In one or two instances we saw two wells near 
each other-even within a few feet-one being "bitter" and 
the other good water, the good water coming from the lower 
level below the hard pan. The remedy, therefore, is a tubed 
well, carefully sunk to the lower water, otherwise the "bitter 
water" will be intermingled. 

Samples of this water from a well at Mount Pleasant were 
submitted to Professor Elwood Haynes, of Portland, for exam
ination. The following is his report: 

Qualitative Analysis of" Bitter Water" from Mt. Pleasant, Jay 
County, Ind. 

Free carbonic acid. 
Carbonate of calcium. 
Carbonate of iron. 
Carbonate of magnesium (trace). 
Sulphate of magnesium (epsom salts). 
Sulphate of aluminum (trace). 
Chlorides (trace). 
The sulpbate of magnesium existed in quite large quantities, 

and is, undoubtedly, the cause of the bitter taste of the water. 
The well-known cathartic, "epsom salts," is sulphate of mag
nesium. To a satnple of water similar in composition to the 
above, except that it contained no epsom salts, was added a 
small quantity of that substance (obtained from a druggist), 
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and the result was a bitter water which could not be distin
guished from the sample analyzed. Moreover, after all the 
other constituents of the water, save that of the stllphate of 
magnesium, were removed, the water still retained its bitter 
taste. The carbonates of iron and calcium existed in consid
erable quantities, and were held in solution by the free carbonic 
acid contained in the water. No test was made for phosphoric 
acid, as the necessary requisites could not be obtained in this 
place. 

For the benefit of those using bitter water of the above de.
scription, I would say that the bitterness of the water may be 
almost entirely removed by adding a requisite quantity of lime. 
The quantity of lime to be added depends entirely upon the 
.amount of salts contained in a given quantity of the water, and 
can only be determined by trial." 

This suggestion of the Professor ought to be practically tested 
by those who have wells of this water-where it is not con
venient to put down tubed ,veIls to the pure water below. 

The continued use of water containing such ingredients can 
not fail to be detrimental to physical welfare. A little lime 
thus used might avert much sickness. 

The analysis indicates that all the causes of the bitterness of 
the water are present in the soils of these localities. The 
heavy clays retain the chemical agents that characterized the 
rock from which they were made. The limestones dissolved by 
glacial and chemical action were largely composed of the car.
bonates and sulphates that are held in solution in these waters. 

The undisturbed portion of this mass of material, its com
pact, close~grained structure, produce conditions favorable to 
the preservation of these elements in the soil. The surface
water sinks down through the clay and takes up these ingre
dients, becoming especially charged with the sulphate of mag
nesium, giving its bitterness. If the surface waters could sink 
to the lower strata, the deeper waters would also be bit
ter, but the hard-pan prevents such impregnation, the deeper 
waters having an artesian flow, with a fountain head where 
the soil is not charged with epsom salts. It is probable that 
there are places where the hard pan is penetrated by the bitter 

. surface waters. At su~h points the deeper waters will also be 
bitter, and may give some the impression that the waters of 
both strata are alike bitter. But such exceptions need not dis
turb the general rule that the lower waters are. quite uniformly 
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pure and potable. The construction of cisterns would answer 
the purpose where tubed wells are not desirable or practicable, 
and would always furnish the purest water. 

At 'various points strong springs were observed, some of 
them quite heavily charged with iron and sulphur. In a low, 
marshy region in Greene township, section 17, a strong" sul
phur" spring was observed; another in section 35, in Noble 
township. The numerous springs of never failing water are a 
compensation for the absence of flowing streams, that renders 
this county very favorable for grazing purposes. While in 
dry seasons the small streams become stagnant or wholly dry, 
these fountains are always accessible, and are invaluable to the 

stock raiser. t 

For this reason the whole county is well adapted to the rais-
ing of cattle and sheep. Numerous flocks and herds of fine 
live stock indicate that the capacities of this ,county in this 
direction are beginning to be properly appreciated. 

TIlE TIMBER AND :nORA. 

Thecotmty was originally an almost unbroken forest. It still 
contains a vast amount of Il10st excellent timber. At present 
there is a large local and foreign trade in the hard woods, for 
building and manufacturing purposes. Oak, ash and hickory 
are found' abundantly in every township. Oak is especially 
abundant along Bear creek. The sandy land of Jackson and 
Penn townships abounds in walnut, wild cherry, hard maple and 
butternut. The alluvial valleys are full of lofty sycamores and 
gigantic burr-oaks. The whole '"Loblolly" region is stocked 
with 'a dense growth oi'majestic elms, oaks, ash and maples. 

The following is a list of the mote important trees, shrubs 
and vines found growing iii the county: 

LIST. 

Acer saccharinum ................... ~ ............. Sugatmaple. 
Acer.rubrurn ...................................... . Red m~ple. 
Acer dyq,scarpum ............ ~ .. ,., ... ",.,,, ..... Soft maple. 
Amelanchier canadensis .......... ,",., .. , ...... ,Serviceberry (rare). 
Asimina triloba ......... .. ,.,' ,,'," ., .... , ..... , .. Paw-paw. 
Aesculus glabra ............ , ,',' "',,"'" ,., ..... ,Opia buckeye. 
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Aesculus jlava ....................... ............... Sweet buckeye. 
Crategus coccinca ................................. Red hawthorn. 
Cornitus jlorida .............................. ...... Dogwood. 
Cornuus canadensis .. ............................ Bunchberry. 
CaryC! alba.: ............ : ............... ............ Shell-bark hickory. 
Carya glabra ....................................... Pig nut. 
Carya tomentosa ................................... White heart hickory. 
Corylus americana ................................ Hazel nut. 
Celastrus scandens ................................ Bitter sweet. 
Carpinus amel'icana ............................. . Iron wood. 
Cercis canadensis ................................. Red bud. 
Cephalanthus occidentalis ........................ Fever bush. 
Celtis occidentalis ................................. Hackberry. 
Ellonymous atropurpureJls ...................... Waahoo. 
Fagus ferruginea ................................. Beech. 
Fraxinus americana .............................. White ash. 
Fraxinus sambucifolia .......................... . Black ash. 
Fraxinus quadrangulata ...... .................. Blue ash. 
Glf'.ditschia triacanthus ......................... .. Honey locust. 
Hamamelis virginica ............................. Witch hazel (rare). 
JuglJns ni,qra ..................................... . Black walnut. 
Juglans cinerea ................................... . Butternut. 
Monis rubra ................................. : ..... Red mulberry. 
Morus ni,qra ........................................ Black mulberry. 
Nys3a multiflora ................................. .. Black gum. 
Negundo aceroides ......................... ; ....... Box elder. 
Populus tremuloides ... : ......................... . American aspen. 
Populus heterophylla .............................. Downy-leaved poplar. 
PopulUS monilijera .............. .................. Cotton wood. 
Prunus serotina ................................... . Wild cherry. 
Platanus occidentalis ............................. Sycamore. 
Quercus macrocarpa ............................ .. Burr oak. 
Quercus alba ....................................... White oak. 
Quercus nigra ...................................... Black oak. 
Quercus rubra ..................................... . Red oak. 
Quercus prinoides ...... ........................... Chinquapin. 
Sassafras oificinale .... ; ........................... Sassafras. 
Salix nigra ......................................... Black willow. 
Salix humilis ....................................... Low bush willow. 
Salix discolor ....................................... Glaucous willow. 
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Staphylea trifolia .......... ......•................. Bladder nut. 
Tilia americana .............................. · .... . Linn, or basswood. 
Tecoma radica,ns .................................. Trumpet creeper. 
Dlmus americana ...................... · ........ .. Elm. 
Ulmusfulva .................................. ...... Slippery elm. 
Viburnum prunifolium ................ ........... Black haw. 
Vaccinium macrocarpa ................... ·· ...... Cranberry. 
Zanthoxylum americana .............. ............ Prickly ash. 

It is noticeable in this list that White Poplar (Liriodendron 
tulipifera) is wanting. It was not observed anywhere in the 
county, and if it exists at aU it is very rare. It is stated that 
the" leather-wood" (Dirca palustris) ~xisted, but careful search 
failed to find it. In one locality we noticed the ailanthus, an 
Asiatic tree (Tree of Heaven),growing as a forest tree. Witch 
Hazel is found in but two localities-near Antioch, in Pike 
township, and near Camden, in Penn. The "Loblolly" marsh 
abounds in rare plants, and its beautiful orchids, gigantic 
grasses, sedges and ferns, make it a botanist's paradise. Veg
etation grows very rank and dense, with almost a tropical lux
uriance. Some of the ferns were four and five feet high. rfhe 
aquatic reeds were very tall. One species, Phragmites communis, 
being twelve feet high. 

ROADS. 

On~ of the conditions of prosperity is a net-work of good, 
solid roads. These are beginning to be appreciated, and nu
merous well-constructed gravel roads exist. But much needs 
yet to be done in this direction before the facilities for trans
portation will pe proportionate to the production. The .diffi
culty heretofore has been a lack of material, but careful search 
has shown that in almost every locality a supply of gravel can 
be found, though in some instances it must be carried quite a 
distance. The shallow beds, of gravel in the level land will 
furnish, ordinarily, an adequate supply for local demands. 

The great sl\nd ridges of Penn township are an inexhaust
ible store-house of road material, that will some day be utilized. 
The gravel is clean and sharp, and of the very best quality. 
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EDUCATION. 

One of the pioneer colleges of Indiana was formerly located 
near Portland, and known as Liber College. It has passed 
away as an institution, but the present intelligence of the peo
,pIe owes much to its early influence. 

The present public schools are well equipped, and doing a 
work under the efficient superintendency of Prof. Houk. 

The Portland city schools are well managed, and are fully 
up with the educational progress of the times. 

Funds have just been subscribed for the establishment of a 
Normal School, which will soon be built, and promises to be a 
:flourishing educational institution, that will find f\.mple room 
for service in equipping the young teachers of Eastern Indiana 
for the great work of training children for the duties of citi
zenship. 

THANKS. 

In this survey we have been aided materially by the hearty 
co-operation of the generous and public spirited citizens of Jay 
county. We are especi.alJy indebted to Dr. C. S. Arthur and 
Gen. J. P. C. Shanks, for many courtesies and acts of kindness. 
Also, to Mr. Culver, Mr. John Y. Miller, Rev. T. C. White, 
D. D., Prof. Elwood Haynes, Prof. Houk, Dr. Wiest, of Jay 
City; Dr. Muncy, of West Mt. Pleasant, and especially to Mr. 
Geo. K: Greene, of New Albany, for the identification of ~ossils. 



GEOLOGY OF RANDOLPH COUNTY. 

By A. J. PHINNEY, M. D. 

Randolph county is situated on the eastern line of the State, 
and has for its boundaries: Darke county, Ohio, on the east; Jay 
county, Indiana, on the north; Henry and Delaware on the west, 
and Wayne county on the south. It is one of the largest counties 
of the State, and contains 284,17" acres, a good part of which is 
improved. It is well suppli.ed with railroads. The Cleveland, 
Columbus, Cinci.nnati & Indianapolis road is crossed by the 
Fort w.ayne, Richmond & Cincinnati, at Winchester. The. 
Pittsbnrg, Cincintlati & St. Louis passes through Union City 
and Ridgeville, while the branch of the r., B. & W., lately com
pleted, affords an outlet for the products of the southern por
tion. Its 'principal cities are Winchester, the county seat, and 
Union City, both of which are enterprising towns, having a 
ilteady and permanent growth, and though mostly engaged in 
commercial pursuits, in both may be heard th~ busy hum of 
manufacturing enterprises. The Court House at Winchester is 
a fine building, and justly deserves to be the pride of the peo-
ple. • 

Of smaller towns, the principal are Ridgeville, Farmland, 
Lynn, Spartansburg, Huntsville, Losantville, Windsor, Harris
ville and Macksville, all enterprising towns, Farmland and 
Ridgeville being the largest, each containing about eight hun
dred inhabitants. At the last named is located Ridgeville Col
lege, which is under the control of the Free-Will Baptist denom
ination; "It is the aim of the instructors that it shall be free 
from sectarianism, yet the principles of a sound morality and 
the higher Ohristian life are carefully guarded and assiduously 

.. inculcated." Although starting under unfavorable auspices, 
they have secured a fine building, are now nearly free from debt, 

12-GEOL. • 



178 REPORT OF STATE GEOLOGIST. 

and with classes increasing from term to term, its friends are 
looking for'ward with high anticipations of a useful and bril
liant future. The Faculty is composed of the following able 
instructors: 

REV. S. D . .BATES, A. M., President, and Professor of Mental 
and Moral Philosophy. 

REV. THOMAS HARRISON, A. M., Professor of Latin and Greek. 
ELIAS BOLTZ, B. S., Professor of Mathematics and German. 
MISS J OSEPHINB SUMPTION, B. S., Preceptress and Teacher of 

French. 
MISS EMMA HARKER,Teacher of Instrumental Music. 
R. FRICKE, Adjunct Teacher of Instrumental Music. 

The courses of study are the Classical, Scientific, English and 
Normal. The terms are arranged to accommodate those who 
desire to teach during the winter months. Friends of the col
lege everywhere will bellI' in mind that. donations to its library 
or mnseum will be thankfully received: 

SURl<'ACE CONl<'IGURATION. 

The surface is generally level or rolling, with the exception 
of three ridges in the southern part, which might in places be 
termed hilly. These ridges are highest south of the water
shed, owing to the erosion of' the valleys during the slow eleva
tion of the divide. The surface near the water-shed is usually 
level, but grows more hilly as you go towards the south line of 
the county. North of White river is a low ridge, forming the 
water-shed of the northern part. The highest land in the State 
is form~d on the middle ridge near BloomingsporW( one and a 
half miles northwest), on the summit between Greim's Fork 
and Martindale creek, the elevation of the road bed of the 
1., B. & W. R. R. being here 1,234.40 feet above the ocean. 
Colonel Moore, Chief Engineer, estimates the elevation of some 
of the hills south of this point to be at least fifty feet higher, 
making the highest point in the State about 1,285 feet above 
the ocean. Hills on the east ridge are nearly as high. The 
following table of altitudes of the road bed of the 1., B. & W. 
R. R. was furnished by Colonel Moore, Chief Engineer. The 
base line of this road places the Union Depot, at Indianapolis, 
at 721.20 feet above the sea level. 
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TABLE OF ALTITUDES. 
Ji'eet .A bove Ocean. 

West line of Randolph county ................................ 1,171.50 
One-half mile south of Losantville .......................... 1,140.60 
Valley of Nettle oreek .......................................... 1,129.40 
Summit between West river and Nettle creek ............ ,1,186.10 
West river valley bridge ........................................ 1,120.00 
Township line.at Hoovers' sawmilL ........................ 1,220.00 
Summit between Martindale creek and Green's Fork .. 1,234.40 
Crossing of Richmond, Ft. Wayne R. R. near Lynn ... 1,173.80 
Elevation of Lynn Station ..................................... 1,183.00 
Summit on line between Washington and Green's 

Fork townships ................................................. 1,187.50 
Summit west of boundary road ............................... 1,220.00 
Divide of drainage between Noland's Fork and Green-

ville creek ........................................................ 1,186.0() 
Summit between Noland's Fork and east fork of 

White Water .................................................... 1,214.60 
State line one mile north of the southeast corner of 

the county........................................................ 1,180.44 
East of the point last named, the descent is gradual 

to the Miami Valley. 
Low water Mississinewa river, at Ridgeville....... ...... 964.00 
Summit between Mississinewa and White rivers........ 1,095.00 
Winchester, crossing of Bellefontaine R. R ............... 1,088.00 
Union City, C., C., C. & 1. R. R ............................... 1,107.00 

The county, as a whole, is one of the most elevated in the 
State, its southern part forming t~e water-shed of eastern Indi
ana. Streams flow in every direction from its summit. The 
principal rivers are the Mississinewa and its branches, viz.: Elk
horn and Bear creeks and the Little Mississinewa; White river 
and its tributaries, viz.: Little White river, Cabin creek, Sugar 
creek and Salt creek, in the central part. South of the divide, 
West river, Martindale creek, Green's Fork and N olalld's Fork 
of White Water river, while on the east, Greenville and Dismal 
creeks drain the swampy tracts near the summit. All these 
streams supply an abundance of water for stock, though Hone 
are hardly large enough to furnish much water-power for man
ufactories. Where streams are not accessible, water can usu
ally be obtained by wells; the depth varying from ten to thirty 

• 
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feet. Springs are numerous, though mostly small, and the 
character of the water such as is usually found i"u limestone 
regions, though a few were observed which are chalybeate. 

N early all the larger streams of the county have their sources 
in broad, swampy tracts, which, when the country was first set
tled, were almost impassable, and were from one quarter to two 
miles wide, and the larger from five to six miles long. The 
water-shed between Noland's Fork and Greenville creek is 
hardly perceptible, and the broad prairie which· now borders 
both these streams can be traced/from the south· line of the 
county, with a direction a little east of north, to a point east of 
Union City, from thence continuing in the same direction for 
fifteen miles through the northwestern portion of Darke county, 
Ohio. South of Union City a branch of this prairie ci'osses 
the east ridge a.nd extends in a southwesterly direction to the 
valley of Green's Fork, forming the broad prairie from which 
Dismal creek, the east branch of Green's Fork and White river 
have their sources. Cabin creek and West river rise in an
other long, swampy tract, which lies to the east of the west 
ridge. North of West River township, this swampy tract ex
tends for about two miles. Bear creek and the stream from 
the north, which empties into the Mississinewa river a short 
distance above the mouth of Bear creek, are in the same line. 
The streams which occupy these broad Vftlleys could never 
have excavated them; in fact, until ditches were cut, they had 
not even made a caannel for themselves. Th~y evidently mark 
the course of glacial rivers, flowing from the northeast to the 
valley of the Ohio or the ocean. The direction of the flow of 
these ancient streams, at right angles to the present lines 
of drainage, shows that the surface at the north was relatively 
mnch higher than at present, and that the divide, now so prom
inent a feature of the surface configuration, hardly had an ex
istence at the close of the Glacial epoch. The three ridges are 
only remnants of the broad table land which once existed, 
the glacial streams having carried away the material which 
once united them. The hills, so prolllinent a feature of the 
southern part of the ridges,· were carved from the level table 
land by currents of water. They have nothing in common 
with those hills of sand and gravel (kames) found so frequently 
in pelawllore county an'l other portions of the State . 
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. IT nion City is situated on the east ridge, and the .people 
have always had more or less ditliculty iu obtaining water. In 
order to secure a supply for water works, an excavation was 
made,southwest of the city, thirty feet in diameter, and twenty 
feet deep. A drill was then sunk twenty feet more, striking a 
vein of water which filled the well and overflowed the top, and 
has since continued to supply the dty with clear, cold water. 
They evidently tapped the ancient channel which passes a little 
to the east. In draining the swamps, elks' antlers have been 
found; some very large and having a spread of six feet. Re
mains of the mastodon have been occasionally met with. 

North of the Mississinewa river, in Jay county, is a ridgo 
known as the Lost Mountain .. This ridge has a similar position, 
and evidently originated in the same manner as the low divide 
north of White river. Overflows from the Glacial river evi
dently once covered most of Wayne and White River tuwn
ships, finding an outlet through the channel marked "probable 
course of Glacial river." Although no deep channel was 
formed, enough material was removed to give to the remaining 
portion the character of a ridge, and the erosive action of 
White river has still further contributed to that result. A 
similar condition prevails north of the Mississinewa river, in 
fact that channel marked "probable course of Glacial river" can 
be traced through Randolph to Jay county. West of Ridge
ville it curves to the east, and with a somewhat circuitous 
course terminates in the main channel in Darke county, Ohio, 
making probably the supposition that the ridge is the result 
of erosion. 

GENERAL GEOLOGY. 

QUATERNARY AGE. 

Under this head may be classed all those deposits which have 
taken place during and since the close of the Glacial epoch, 
and it embrace\! a1l those accumulations of peat, muck and vege
table mold which are now among' the very best" farming lands 
in the county. The largest of these deposits occur in the val-

.leys of those ancient rivers, their channels having been silted 
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up with sand and gravel, leaving, at first, series of shallow lakes'. 
All depressions in the surface were left filled as the waters slowly 
receded. These lakes and ponds, after a long period of time, 
became filled from the accumulations of an aquatic vegetation 
and the wash from the higher lands. Although shunned by 
the earlier settlers, the judicious use of ditching has redeemed. 
these wastes, and now, over.a great part of these prairies, may 
be seen the fields of golden grain. The depths of these deposits 
varies from two to ten feet, the lower part, in places, resembling 
a mar1. The largest of these prairies are found bordering 
Greenville and Dismal creeks, on the east, and Cabin creek and 
West river, near the southwester~ part of the county. Smaller 
accumulations of muck occur in every township. 

ALLUVIUM. 

All the streams of the county being small, no very extensive 
alluvial deposits are found here. The valleys of the Missis
sinewa and White rivers afford the best example of this forma
tion. Although limited in extent, they are noted for their 
fertility-a characteristic of these deposits wherever found. 
Formed from the finer clay and sand washed from the higher 
lands, and mixed with vegetable detritus, they have every ele
ment necessary' for the production of magnificent crops. 

THE DRIFT. 

This deposit covers the whole county, the depth ranging from 
twenty-five to possibly one hundred feet. It is here a gray and 
yellowish clay, with some sand and gravel in the deeper por
tions. From ten to thirty feet of clay is passed through, in 
digging wells, before gravel is reached. The depth of the 
surface clays, together with their extent, and the numerous 
large bowlders which are found on the surface are records of 
the melting of extensive glaciers. The clays, sand and gravel, 
which are scattered over such a large extent of territory, tell 
us of the mighty force which ground to powder the shales, de
stroyed the cohesion of sandstones, and brought from the Can
adian highlands mere remnants of those azoic rocks that were 
torn from their parent ledges. 

If, standing upon the summit of Little mountain, Lake 
county, Ohio, 750 feet above the surface of Lake Erie, one will 
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fill, in imagination, that vast vacuity which probably extends 
to the Cana9.ian shore with the Erie shale, Waverly group and 
Carboniferous conglomerate, which once occupied it; he will 
be able to form some conception of .the mighty force which 
excavated the bltsin of Lake Erie, and scattered the debris over 
Indiana and Ohio. That great glacier moved from the north
east to the southwest, and the Little mountain, with its precipi
tous walls facing the lake, indi.cates the position of the land 
side of that glacial plow. Probably the low divide, which 
extends from Northeastern Ohio into Indiana, passing through 
the southern part of Randolph county, marked the southern 
border of this glacier. rfhis was followed by the great glacier 
from the north, which covered the continent as far south as the 
fortieth parallel of latitude. As this melted, leaving the de
bris of its work of destruction behind, to be sorted by the vol
umes of water flowing from it, a depression of the continent 
took place, the glaciers dropped their loads of g~avel, sand, clay 
and bowlders. After this part of the Ice age the surface clays 
were deposited, and the future wealth of the soil determined. 
During the period of elevation which followed, the sheet of 
clay was cut through by the rivers which were draining the 
waters from the basins of the great lakes. As the rivers flowed 
across the divide, they excavated thoRe deep and broad valleys 
now occupied by Greenville and Dismal creeks, Cabin creek, 
and West river. Portions of the table land separating them weJ'e 
subject to the action of currents of water, which carved those 
rounded hills, so common near the summit of the divide. As 
the lake basins became drained, the ancient river channels were 
silted up, in many places wholly obliterated, leaving only a 
series of shallow lakes to mark their former course .. During 
this last act in the great drama of water a11(l ice, the surface 
configuration of the county was marked out. Gradually, with 
a continued but unequal elevation, the present lines of drain
age became established at right angles to those ancient rIver 
channels. 

BOWLDERS. 

Bowlders are common everywhere, but are found in greater 
numbers in the southern part, near the summit of the divide, 
the erosion which this part of the county has suffered having 
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carried away the finer material, leaving them exposed. East of 
Windsor and south of White river is a line of bowlders, ex
tending nearly to Macksville, many of which are of large size. 
In section 29, White river township, range 14 east, 20 north, is 
one thirteen feet long and five feet above the surface, and with 
not less than five or six feet imbedded in the earth. West· of 
Fairview and south of the Mississinewa river is another nearly 
as large. Quartzytes, greenstones and granites are the prevail
ing kinds. Many of the quartzytes are of great size, and show 
by their well rounded forms the rough usage to which they 
have been subjected. The greenstones (Dioryte, with others of 
the Hornblende series) are, many of them, large, and are usually 
angular. All forms of granites occur here. The transition into 
the gneissoid rocks, however, is rare, the tendency of the gra
dations being towards the Syenites. But few limestones were 
found. In ma~y places bowlders were so numerous that the 
farmers were compelled to haul them off their fields. The im
mense plies along the roadsides afforded ample opportunity for 
their study. 

PALEOZOIC GEOLOGY. 

The only rocks found in the county belong to the Niagara 
period, Upper Silurian age. But few exposures occur, and 
only along the larger streams. At Macksville, on White river, 
is an outcrop exposing a thickness of about six feet of a soft, 
friable and coarse grained limestone of a whitish cream color, 
becoming yellowish on exposure, judging from what was seen 
on the surface. This is suitable only for lime, of which it 
makes an excellent quality. It sets quick, owing to its being 
nearly a pure carbonate. Mr. J. C. Brickley burns annually 
about 7,000 bushels, which hardly supplies the local demand. 
This industry might be much increased if the rock was quarried 
properly. Instead of taking a few loads from where it can be 
obtained the easiest, a quarry ought to be opened and worked 
below the surface of the river, and with a front not less than 
ten or twelve rods in length. When once opened, rock could 
be obtained with muc.h less expense than at present, and if a 
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continual burner was used the cost of production would be 
much less. Not over two or three feet of stripping is required 
here, and that principally the alluvial deposits of the river. 
Although this rock is a magnesian limestone, the amount of 
magnesia presep.t is much lesA than in rocks of the same age in 
Grant and Huntington counties. 

The following analysis is taken from Prof. Cox's Report for 

1878. 
Analysis of Rock at Macksville. 

Water expelled at 2120 Fahr ........................... ········ .. 
Silicic acid ................................. · ...... ·· .. · .. ·········· .. ·· 
Ferric oxide .......................................................... . 
Alumina ............... , ............................................... . 
Lime .................................. ·· .. · .. ·· .. ·· .. ···· .... ········ ... . 
Magnesia ........................................... ; .................. .. 
Carbonic acid ................................... · .... ··· .. · .. ····· .. ·· 
Sulphuric acid .......... , ............................................ . 
Loss and undetermined ..................................... ·· .. ···· 

1.18 
1.20 
1.30 
4.40 

45.45 
4.01 

40.11 
.27 

2.08 

Total ............................................................... 100.00 

The principal ingredients of this rock, as seen from the 
above, are carbonate of lime, carbonate of magnesia and al
umina. In calcining, probably the greater part of the magne
sia is driven ofl', especially if a white heat is obtained. The 
strata here range from two to five inches in thickness, and 
though very soft when first taken frolll the quarry, become 
hard on exposure. In the upper layers, casts of Penlamerus 
oblon.'lus are very abundant, many being nearly perfect; hut as 
no pains had been taken to save the finest ones, only weathered 
specimens could he obtained. Impressions of an Orthis and 
Spirifer were observed, and, judging from the description given, 
Orthoceras annulatum and Platyostoma niagarensis have been oc
casionally met with. The direction and amount of dip could 
not be determined. A small exposure occurs in section 8, West 
River township, range 13 east, 19 north, on Cahin croek, which 
was worked for lime, on a small scale, some years ago. No 
outcrop can be seen at present. 

N ear Ridgeville the rock is exposed along the Mississinewa 
riven for about two miles. Here is found about six feet of a 
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whitish, coarse-grained limestone which, though soft and fria
ble when first taken from the quarry, hardens on exposure, 
and forms the principal stone used in the vicinity for. walls 
and building. The strata range from two to four inches in 
thickness. This stone makes excellent lime, though none is 
being burnt at present. This rock difl:ers very little from that 
at Macksville, as can be seen from the following analysis from 
the Indiana Geo. Report 1878. 

Analysis of Rock at Ridgeville. 

~ ~.t~r expelled at 2120 F ......................................... . 
SIhcIC acId .......................................... "' ................ . 
Ferric oxide .......................................................... . 
Alumina ............................................................... . 
Lime ....................... ' ................. , .............. : ........... . 
Magnesia ................................................................ . 
Carbonic acid ............................... : ............. , .......... . 
Sulphuric acid ...................................................... .. 
J ... oss and undetermined ........................................... . 

0.90 
.70 

2.70 
3.75 

45.08 
4.36 

40.21 
.44 

1.86 

TotaL .............................................................. 100.00 

The presence of iron in the upper layers causes them to turn 
, rusty or yellowish red upon exposure to the air, the oxide 

becoming a sesquioxide. Numerous impressions of fossils were 
seen. Corals of the genus Favosites were numerous, but good 
specimens could not be obtained. The mOl'e common of the 
fossils found are FaL'osites niagarensis, F. favosus, Strophomena 
rhomboidalis, S. striata, Orthis elegantula, Pentamerus oblongus, P. 
sp.? Cladopora reticulata, Zaphrentis bilateralis, Meristina nitida and 
Platyostoma nia.qarensis. West of' Fairview, near the river, rock 
is found about two feet below the surface. This differs in no 
particular from that at Ridgeville, except that the strata are 
thicker. 'Only a small amount has been quarried. At. neither 
of these localit.ies could the dip be determined. The rocks of 
this county difl:'er from that found in Delaware county in the 
absence of the argillaceous and cherty layers, as well as the . 
more durable and desirable blue stone. The dip in Delaware 
county being to the southwest, the rock there belongs higher in 
the series. The difference is not due to a change in the litho-



GEOLOGY OF RANDOLPH COUNTY. 187 

logical character of the same strata, but to a change in the con
ditions under which they were deposited. 

At the close of the Lower Silurian age the southern portion 
of that line of upheaval known as the Cincinnati arch was 
raised above the sea. In the continental ocean surrounding it 
was deposited the Niagara limestone, the most extensive of 
any of the formations subsequent to the Lower Silurian. The 
Cincinnati arch, extending from Nashville, Tennessee, to a 
point between Toledo and Sandusky, Ohio, was a line of une
qual disturbance, which finally culminated in the elevation of 
the whole arch above the ocean att.he close of the Devonian 
age. This arch is not a single fold, but, as ably shown by 
'Prof. J. S. Newberry, in the geological survey of Ohio, its 
northern portion consists of at least two dist.inct folds. Dur
ing the deposition of t.he Niagara limestone around the Lower 
Silurian island, the sea was gradually retiring with the eleva
tion of the arch, and the different portions of the Niagara group, 
following the retreating waters, were deposited successively fur
ther from the old shore line. "To-day the most recently formed 
strata of' the Niagara are prol!Jably found along the Wabash 
river, showing t.hat there had been a gradual elevation of' this 
portion of eastern Indiana, during the Niagara period. The 
dip of the strata is both to southwest and northwest. 

The dip of the blue limestone of Delaware county is fl,u-ch 
that the strata, if continued into Randolph county, would over
lap the whitish rock found herc. This blue limestone, if traced 
to the northwest, il:! found to underlie the yellowish, massive 
limestone of Grant county, the probable equivalent of the 
Guelph, Cedarville, or Pentamerus limestone, which is found 
covered by the whitish limestone along the Wabash. The lime
stone of Jay is similar to that of this county, but in Wells 
conrity the blue limestone appears in the bed of the Wabash. 

Above the Niagara group in Ohio, is the SaEna, with its 
beds of gypsum, but if any of this formation was deposited in 
Indiana, it is either covered by the drift or has been removed 
by erosion. Immediately succeeding this is the water-lime 
(Lower Helderburg), which forms the surface rock over a large 
portion of Ohio, but gradually becomes thinner and disappears 
before reaching this portion of Indiana. It is possible that this 
formation may be covered by the drift in the northeastern part 
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of the State; but so far, where the Devonian is exposed with 
the Niagara, there has been no water-lime intervening, and the 
exposures are so numerous along the western border of the 
arch, that if ever deposited it would have been observed; so 
far no outcrop of water-lime is found in Indiana. The water
lime of the falls of the Ohio at Louisville, belongs to the Upper 
Helderberg of Devonian age. 

The prevalence of rocks of the Niagara group over so large 
an extent of territory in this State, together with the absence 
of the water-lime and salina, indicates that this portion of the 
State was above the ocean, at the time of their deposition. 
There is no evidence to show that Randolph and Jay counties 
were covered by Devonian seas, although they may'have been~ 
It is possible, even probable, that investigation will show that 
the Cincinnati arch, north of the Ohio river, consists of three 
folds instead of two, and that the older one of these extended 
from the Lower Silurian island, west of north, far into Indi
ana. 

This county is the highest in the State, because it forms part 
of the Cincinnati arch which is crossed by the gentle fold ex
tending from Northeastern Ohio into Indiana; everywhere 
throughout its course it marks a high elevation, and where these 
two liues of disturbance-if they be such-cross, is found the 
highest point measured in Ohio and Indiana. The highest 
points do not necessarily coincide with the water-shed, for deep 
valleys were excavated through this ridge by the glacial streams, 
showing that its present relative altitude is of comparatively 
recent date. 

IWONOMIC GEOJ.JOGY. 

The soil of this county is its only genuine and real mine of 
wealth, and most bountifully has it responded to the labors of 
the husbandman. Although, with the exception of the prairies, 
the soil is for the most part a heavy clay, it has been enriched 
by the vegetable accumulations of ages. The claYi being the 
debris of many different formations, contain all the elements 
necessary for a fertile soil. In the southwestern part of the 

• 
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county the soil is somewhat sandy; the fields of wheat one can 
see here, show well the adaptability of the soil. North of 
White river, the soU is a heavy clay, with occasional patche13 of 
muck; but as all this portion admits of draining, but little dif
ference could be seen as regards the prospects of a bountiful 
harvest. Wheat, corn and grass are the principal productions, 
and if the prospect'l for this year are a criterion from which to 
judge, few counties in the State will have better cause to feel 
proud of their crops of wheat and grass. Some complaint was 
heard that the wheat was turning to chess, but the real diffi
culty is that the farmer sowed chess instead of wheat, and now, 
as harvest is near at hand, he tries to 'shirk the responsibility 
by claiming his misfortune to be due to a freak of nature, rather 
than to the proper cause-his own carelessness-as wheat never 
turns to cheat, nor cheat to timothy. / 

In the southern part of the county the prairies and the clays 
of the high lands are about equally divided, giving more va
riety of soil than is found in the northern part. . All this por-

. tion admits of easy drainage, and the farmers are fast learning 
that labor expended in ditching is repaid many fold. The 
prairies and tracts of muck are well adapted to corn and wheat, 
while the clays, in addition, produce heavy crgps of grass. 
Many fields will yield from two to three tons of hay per acre. 
Blue grass (Poa pretensis), is the most abundant of the native 
grasses, but timothy (Phleum pratense), grows equally well. 

It must not be supposed that, however f~rtile a soil, it will 
continue to produce abundant harvests unless some effort is 
made to supply that waste of plant food which is lost with ev
ery crop harvested. Rotation of crops IS a help to prolong the 
fertility of the soil; but as every crop of grass, corn stalks or 
straw, removes some of the silica, potash, lime and phosphates, 
tllis waste will have to be supplied if the soil is expected to 
pro~uce with its usual degree of fertility. . 

Randolph is comparatively a new county, and the vegetable 
accumulation of ages is still present, but the time will come 
when this will disappear, as it is constantly exposed to atmos
pheric age.ncies, and then over a great part of the county will 
be found a stiff' and unproductive clay. The loss of vegetable' 
material can be supplied by turnlllg under green crops of clover; 
weeds, corn stalks, etc., but the. mineral loss must be replaced 
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by some of the many fertilizers. There has been very little 
need of the farmer paying much attention to this subject; but 
the time will come when the successful farmer will be the one 
who knows best how to supply to the soil the waste of mineral 
and vegetable material. 

Over parts.of the county log houses may still. be seen, though 
they are fast disappearing before the increase in wealth and 
intelligence. Many fine farms, with their magnificent build
ings, are monuments to the industry and intelligence of the 
people. 

LIVE STOCK. 

The county is well adapted to this industry, as the soil pro
duces grass of a superior quality.· Dairying would be a very 
profitable business here. Hogs are very numerous, and one of 
the sources of profit to the farmer. Mr. J. B. McKiillley, of 
Franklin township, is the most extensive stock raiser, and his 
magnificent herd show what can be accomplished when care is 
taken in the selection of different breeds. 

HORTICULTlJRE. 

Fruits succeed tolerably well, though, owing to the climate, 
only the hardy varieties are profitable. Of grapes, the Concord 
is the best, as they ripen early. Of apples, Ben. Davis, Smith 
Cider, Roman Beallties and Maiden Blush, are the most hardy 
and profitable. '1'he hills in the southern part of the county 
afford excellent localities for orchards. Many farmers have 
located their orchards in the black soil, making a mistake, as 
the trees do not thrive as well, and are more likely to be killed 
by cold winters. Mr. D. E. Hoffman, near Winchester, lost 
about ;')00 trees during the winter of 1880-'81. 

A Horticultural Society has been organized, and its members 
Q,re active workers. The officers are W. P. Murray, president, 
and .J. P~ Lesley, secretary. 

BRICK AND 'fILE. 

An abundance of good clay for brick and tile can be easily 
obtained. Many farmers, building brick houses, burn their 
own, calculating to sell enough, after using what they need, 
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to pay the expenses of the whole kiln. Tile kilns are num
erous, but usually only enough is burned to supply the local de
mand. The Martin Brothers, of Winchester, Frist & Fickle, 
of Lynn, have the largest establishments in the county, and 
both ship tile to other localities. N early all the brick and tile 
made in the seventeen or eighteen factories are used in the 
county. This shows that the farmers are wide awake and ap
preciate the advantages to be derived from thorough drainage. 
But little has been done in underdraining the clay soils, most 
of the labor having been expended in redeeming the swamps. 

MANUFACTomEs. 

The most extensive establishments of this branch of indus
try are at Winchester and Uni.on City. At the first named are 
the Bates Bros., flouring mill, one of the largest in the coun
try; Kelley, Macy & Neff, handle factory; Fitz Maurice, foun
dry alld machine shop; Adam Hirsh, planing mill; Stock Co. 
Wagon Works, Gen. Stone, president; D. E. Hoffman, marble 
works. At Union City are Peter Kentz, planing mill; With
am, Anderson & Co., planing mill; Union Carriage Manufac
turing Co.; Hook Bro., butter-tub and pail works; Sam Car
ter, handle factory and trunk slats; J. W. Lambert & Co., 
handle factory. In both cities may be heard the busy hum of 
many smaller factoriee which, in the aggregate, are a great 
source of profit. 

GRAVEL AND SAND. 

Several of the roads leading to Winchester and Union Oity 
are pikes. Recently a system of free pikes has been established, 
and the county commissioners have in contemplation the build
ing of more. Many of the cross roads· 0ught to be graveled, 
as parts of the county are almost inaccessible during a portion 
of the year. Gravel and sand are plenty, and if, instead of 
turnpiking dirt rpads, ditches were cut to let oft· the water, and 
the holes filled with gravel, it would be but a. few years before 
aU the roads would be nearly as good as pikes. 

The careless manner that work is done on the roads, not 
only here, but in other counties as well, deserves condemnation. 
Instead of leaving the surface smooth and level, they are left 
in the worst condition possible; a scraper full here and there, 
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or the dirt is heaped up in. the center of the road, leaving it 
for t4e horsee and vehicles to wear <lown smooth. Roads 
worked in this manner are never good until after they have 
been worked over with the mnd of the following winter and 
spring, w4ereas if properly finished they would soon become 
smooth and passable. 

TIMBER. 

The county was formerly heavily timbered, and much still re
mains. In the western part, oak, ash and beech are the pre
vailing kinds, while over the rest.of the county, beech is the 
most common. Oak, ash and elm are plenty. Some of the elm 
attain gigantic proportions; maples are abundant in many local
ities; hickory and white wood (Liriodendron tulipifera) , are 
found plenty iri some parts, although most of the white wood 
has been shipped away. The many manufactories of the county 
are using a great amount of timber, and with care and judi
cious economy the supply will last for years. 

ARCILEOLOG-Y. 

Evidences of a pre-historie mee are abundant, and of such a 
character, in view of the magnitude of their works, that the ob
server experiences a feeling akin to reverence toward a mighty 
people, whose history is only written in their majestic ruins. 
In nearly every part those relics, as arrow-heads, axes, pestles, 
etc., have been found. From whence did they come? What 
their condition of life, their religion, and fate? are questions 
one intuitively asks when in the presence of their monuments 
of industry. The largest works of this ancient people are near 
Winchester, west of the confluence of Sugar c;reek with Whito 
river. It consists of a walled rectangular enclosure, with curved 
angl~s, 1,320 feet long, and 1,080 feet wide. Its area is thirty
one acres. Part of the south and west walls lie within the 
county fair grounds, the remainder in cultivated fields, and 
they are in a fair way to be entirely destroyed. On the eastern 
half of the south wall, which has never been disturbed, are 
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beech tree,s two feet in diameter. 'rhis part of the wall is the 
highest; alild though it may have IiHlce beell from eight to ten 
feet in height, it is now not over six feet: In the center of the 
enclosuro is a circular mound one hundred feet across, and 
about eight feet high. Excavations have been made seven or 
eight feet in depth, both from the sides and summit, but nothing 
has ever been found. The east and west walls each have, near 
their middle, an opening, or gateway. The one on the east is un
protected, but the west one formerly had an embankment in the 
form of a half circle, which overlapped the gateway. No trace 
of this remains at present. The mound lies in a direct line 
between the two passage-ways. No evidence exists ofa ditch 
either on the outside or inside. 

Mr. John K. Martin, in removing part of the east wall, north 
.af the opening, reports having found a number of holes about 
fifteen inches in diameter, and extending seven or eight feet 
below the summit of the wall. These, evidently, mark the po
"8ition of posts, and show that the inclosure was further pro
tected by a palisade. Just inside of the embankment, and 
about three feet from the surface, piles of ashes and charcoal 
are frequently met with. Their position indicates that they 
have been covered by the wash from the walls. No relics have 
been found. Nearly east from the northeast corner of the en
closure is a fine spring. 

Southeast of the works along Sugar' creek, the bluft's are 
sandy, and the Mound Builders probably used them for their 
burial ground, as many human skeletons have been exhumed 
while digging for grav:el. The absence of all implements of 
warfare shows that this inclosure was not occupied for any 
length of time as a fortification but as a permanent residence. 
The streams are small and the bluffs low. Had the inclosure 
included the spring, the supposition that it was for protection;, 
would have been more probable. It is not unlikely that this 
was a, place for holding, couneil or religious ceremonies. In 
section 23, range 14 east, Washington township, is a large, cir
cular mound, which, although now somewhat reduced in size, 
could not have formerly been less than fifteen feet high and one 
hundred feet in diameter. In section 33, same township, is 
another, which measured three hundred feet in circumference 
and fifteen feet high; this was better presel~ved than the former:. 

13-GKOL. 



194 ltEPO)1T OF STATE GEOLOGIST. 

Small bowlders were observed on the summit and sides. No ex
cavations have been made in either of these mounds. Both 
were evidently built (jf clay taken from the immediate vicinity. 
They may have served as points of out-look, as they are only 
about one mile apart. In section 4, one mile southwest of 
the one last described, is a very large mouHd which is consid
ered artificial by the people in that vicinity; but its relation to 
some small streams suggeAted that it was more likely one of 
nature's carving. On the map is marked its location, as future 
investigations may possibly show that it really belongs with 
the works of the Mound Builders . 

. In section 28, range 12 east, 20 north, Stony Creek township, 
between Stony creek and White river, is a large mound now 
covered with small oak trees. This is nearly circular, fifteen 
feet high, 150 feet in diameter. Excavations show that it is 
composed of clay mixed with charcoal and ashes. At the 
depth of nine feet a skeleton was found; beneath it was a pile 
of stone two feet high and three feet in diameter. Mr. Thomp
son, on whose farm this is situated, has quite a collection of 
implements found in this vicinity. . 

In section 10, range 13 east, 2 north, Franklin township, 
was a cir~ular inclosure, with an area of about one and a half 
acres. The walls were four feet high. Although when first 
noticed by the earlier settlers it was in a good state of pre
servation, it has been' destroyed, and no trace of it remains. 

North of the Mississinewa river, between Ridgeville and 
Fairview, are a number of small tumuli, which contain ashes 
and charcoal. These may have been ,built by the Indians, as 
this used to be their camping ground. 

Many of the gravel banks have served for the Indians as 
burial places, as skeletons are frequently mat with while dig
ging gravel for pikes. Some of the skeletons were of large size, 
and deposited with them were articles of ornament, as. paint 
shells, etc. The position of some indicate that they had been 
buried in a sitting posture. 

THANKS. 

Acknowledgements are dne to the citizens generally, as they 
have freely given all the assistance within their power. Thanks 
are especially dne to Prof. W. H. Bowers, of Winchester, for 
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HoHman, Judge Monks and Prof. Boltz, of Ridgeville College; . 
Hon. Thomas M. Browne, for valuable government reports, 
etc., and to Col. Moore, of Indianapolis, for table of altitudes 
of points on the T. B. & W. R. R. 



C.A.T.A.LOGUE 

OF THl'J 

FLORA OF CENTRAL-EASTERN INDIANA. 

(Alpine, or Elevated, District of the State.) 

By A .• T. PHL~'NEY, ~L D. 

Prof. .John ('oUell, Stale Geologist: 

DEAR Sm-I have the pleasure of herewith presenting a cata
logue of the plants of Central-Eastern Indiana, embracing the 
counties of Delaware, Randolph, Jay and Wayne. Delaware 
county having been most thoroughly worked up, furnished by 
far the gre.atest number of species. Great care has been taken 
in the identification of species which are not contained in 
Coulter & Barnes' catalogue of the whole State. The list here 
given is, in great part, the result of three seasons' work, the 
species from Delaware county numbering 720. The grasses 
and sedges have all been identified by myself, and although 
the list is not large, the labor has been great, as they are by far 
the most difficult genera of our flora. 

I take this opportunity to express my thanks to those who 
have kindly aided me in this work, and without whose assis
tance this catalogue would have been far from complete. Pres
ident Mo<>re, of Earlham College, Richmond, bdiana, furnished 
a list of 178 species, from the vicinity of Richmond, Wayne 
county, and Mrs. Mary P. Haines, of Richmond, kindly revised 
her list of' ferns, many of which are not found in Delaware 
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. 
county. Rev. D. S. McCaslin, has rendered efficient aid, bQth 
in Delaware and Jay cQunties, much Qf the accuracy claimed 
for this catalQgue being due to. his skill. 

Respectfully, 

A. J. PHINNEY. 
Muncie, Ind., Sept. 15, 1882. 

REMARKS. 

The fQllQwing catalQgue embraces all plants except the nQn
vascular cryptQgams. Many here named are withQut medic
inal Qr eCQnQmic value, and are looked upon as "weeds" by the 
farmer, and are of interest only to' the scientist, yet they have 
a lessQn to. impart and a place to. fill in the eCQnQmy of nature. 

This regiQn is not characterized by any great variety Qf SQils 
or physical cQnditiQns, which mark so. many counties of the 
State. When this territQry was first settled there were nlany 
small lakes, principally in the valleys Qf' the ancient rivers, 
which have all been drained, destrQying the greater part of 
the aquatic plants. ThQse which remain ft,re co.nfined to the 
swamps and borders Qf streams, and to-day we find nQne Qf the 
clear lakes, sandy barrens and extensive prairies of the nQrth
ern part of the State; nor the extensive river bottQms, hills, 
prairIes, barrens, rQcky bluffs, lagoons and ponds, so character
istic Qf' the lower Wabash; none of thQse ravines, where 
in the cool shade, and under dripping water, still linger the 
natives Qf a colder clime; none Qf those warm valleys which 
invite plants frQm their hQme in the south; no streams to. bring 
us plallttl frQm other regions. In place of all these, this sec
tiQn Qf the State has a soil of clay, with a limited number of 
sandy and gravel ridges and many small prairies, nearly all 
under cultivation; so that the primitive vegetation is confined 
to. the f(lnce rows and swamps, or WOQdy tracts which are prQ
tected frQm the cattle and swine. 

The altitude of this region is the highest in the Stat,e, eQn
stituting, as PrQf. Collett remarked, "the alpine region Qf Indi
an~." The streams flQW in every directiQn from its summit, 
and serve to. distribute its flora Qver nearly every part Qf the 
State south of the Wabash river. AlthQugh a great PQrtiQn 
o.f th,e plants mentiQned in the catalQgue are CQmmon to. every 
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county, yet, as a .whole, there is a marked contrast with other 
portions of the State. Its altitude, ranging from 900 to 1,285 
feet above the ocean, has given this region none of that tinc
turing of southern types so common in the valleys of our larger 
rivers, and its soil is not adapted to the growth of many species 
which are abundant in portions of Ohio, having the same alti
tude. One noticeable feature, is the absence of entire families 
which are well represented in other portions of the State. Of 
the Ericaceee, or Heath Family, including the Huckleberry, Blue
berry, Trailing Arbutus, Wintergreen, Laurel, Pipsissewa, etc., 
there are only .two representatives, the Indian Pipe (Monotro
pa unijlora) whICh is very rare, having been found but once, 
and the Swamp Huckleberry (Vaccinum macrocarpon). As nearly· 
all this family are natives of rocky woods, peat bogs or swamps, 
their absence is easily explained by what has been said of the 
physical conditions present here. The Naiadaceee (Pondweed 
Family), immersed aquatics, have all been exterminated by the 
draining of the shallow lakes and swamps. The Orchidacer:e 
(Orchid Family), have yielded so far only two species, Orchis 
spectabilis and the Fringed Orchis. The other genera of this 
family have apparently all disappeared. Species of Cypripedium 
are said to have been plenty when the country was first settled. 
Of the Coniferee (Pine Family), there is not a single represen
tative. The Compositee, the largest family represented, has furn
ished over 100 species, or nearly one-seventh of the whole flora. 
The Cyperaceee, although a very large family, gave only four 
genera, Cyperu8, Eleocharu" Scirpus and Carex. The last named 
are usually known as the "wild grasses," though very distinct 
from that family. They have very little value, as they are eaten 
by cattle only when everything else fails. They may be kno.wn 
by their triangular stems (culms), rough leaves and spikes of 
fruit at the end of the stems. Some' of them flower early in the 
spring and summer, much earlier than the true grasses, and all 
grow principally in swamps and wet meadows. Of Ferns, Wayne 
furnishes many that are not found in other counties. The Sen
sitive Fern, Maidenhair, Spleen worts, :W ood~Ferns and Moon
worts are the most common. The Equisetaceee (Horse-Tail 
Family), are represented· by two species, E. hyemale and E. 
arvense, the former being the tall" scouring rush" ~ith which 
Il'l()st are familiar. The Grasses are the most interesting and 
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one Qf the most valuable families fouud here. "This class of 
plants probably contribute more to the sustenance of man and 
beasts than all others combined." No poisonous or suspicious 
herb is found among them (with the exception of the poison
ous darmel), in this respect being very unlike the Parsley Fam
ily (Umbelliferre) and Night-Shade Family (Solanacere) , every 
one of which are suspicious when growiIig wild. Many of the 
last named family, when cultivated,form valuable articles of food, 
e. g., the Potato and Tomato. Through Prof. Brayton I Jearn 
that the time of flowering for the same species is two weeks 
later here than in Marion county, this being due to the greater 
elevation of this region, 200 to 500 feet. I have given the com
mon names of most of the plants as they will be more intelli
gible to those who are not botanists. 

THANKS. 

I desire to express'my obligations to Prof. John M. Coulter, 
of Crawfordsville, for reviewing and correcting the mistakes in 
nomenclature and the identification of new species in my cata
logue of plants, thus greatly enhancing the value of the cata-
logue. . 

DR. A. J. PHINNEY. 



CATALOGUE. 

RANUNCULACEJE. 

OLEMATIS Viorna, L. Leather-flower. Oommon. July. 
Virginiana, L. Virgin's Bower. Rare. July, August. 
verticillaris, DO.? Found but once, in an immature 

state. 

ANEMONE Virginiana, L. Oommon. July. 
dichotoma, L. (A. Pennsylvanica, L.) Oommon. J nne. 
nemorosa, L. Wind-flower. Oommon. May. 
acutiloba, Lawson. (Hepatica acutiloba, DC.) Liver-

leaf. Com!1lon. April, May. A. hepatica, L., 
(R. triloba, Chaix.) only grows eas_t. 

THALICTRUM anem(moides, Mich. Rue-anemone. Common. 
April, May. 

dioicum, L. Early Meadow-rue. Common. April, 
May. 

purpumscens, L. Purple Meadow-rue. Common. 
May, July. 

purpurascens, var. ceriferum, Austin. Rare. June. 
Corn uti, L. Tall Meadow-rue. Common. June, July. 

RANUNCULUS aquatilis, L., var. trichophyllus, Gr. Water Crow
foot. Common. May, June. 

aquatilis, val'. stagnatilis, DC. (R. divaricatus, Schk.) 
Still-water Crowfoot .. Ponds. Rare. July. 

multifidus, Ph. Yellow Water Crowfoot. Rare. 
Swamps. June. 

ambigens, Watson. (R. alismcefolius, Geyer.) Water 
Plantain, Spearwort. Rare. July. 
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abortivu8, L. Small-flowered Crowfoot. Common. 
April, May. 

abortivus, var. micranthus, Gr. Buttercups. Rare. 
May. 

recurvatus, Poir. Hooked Crowfoot. Swamps. Com
mon. June . 

. Pennsylvanicus, L. Not common. June. 
repens, I~. Creeping Crowfoot.· Common. Wet 

grounds. June. 
bulbosus, L. Bulbous C. Buttercups. Wayne county. 

Rare. June. 
CALTHA palustris, L Marsh Marigold. Common. Swamps. 

May. 
AQUILEGIA Canadensis, L. Wild Columbine. Common. Dry 

fields. May, June. 
DELPHINIUM exaltatum, Ait. Tall Larkspur. Wayne county. 

tricorne, Mich. Dwarf Larkspur. Rare. May. 
aZ'l.lreUm, Mich. Azure Larkspur. Wayne county. 
Consolida, L. Field Larkspur. Common. Escaped 

from gardens. July. 
HYDRASTIS Canadensis, L. Golden Seal. Yellow Puccoon. Com

mon. May. 
ACTAilA spicata, L., var. rubra, Mich. Red .Baneberry. Rare. 

May. 
alba, Bigel. White Baneberry. ~Vhite Cohosh. Com

mon. May 

MAGNOLIACEJE. 

MAGNOLIA acuminata, L. Cucumber Tree. Randolph county. 
/' Rare. 

LIRIODENDRON Tulipifera,· L. White Wood. Common. June. 

ANONACEJE. 

ASIMINA triloba, DunaJ. Papaw. Rare. 

MENISPERMACEJE. 

MENISPERMUM Canadense, L. Moonseed. Common. July, Au
gust. 
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BERBERIDACEiE. 

BERBERIS vulgaris, L. Common Barberry. Wayne county. 

CAULOPHYLLUM tnalietroides, Mich. Pappoose Root. Blue Co
hosh. Common. 

J EFFERSONIA dip hy lla , Pel's. Twin Leat: Common. April, 
May. 

PODOPHYLLUM peltatum, IJ. Mandrake. Common. May, June. 

NYMPHiEACElE. 

N YMPHAi:A tuberosa, Paine.. Water Lily. Jay county. 

NUPHAR advena, Ait. Yellow Pond-Lily. Common. Swamp,s. 

PAPAVERACEiE. 

STYLOPHORUM diphyllum, Nutt. Yellow Poppy. Wayne county. 

CHELIDONIUM Majus, L. Celandine. Rare. Escaped. Randolph 
and Wayne. 

SANGUINARIA Cunadensis, L. Bloodroot. Common. April, May. 

FUMARIACElE. 

DICENTRA Cucullaria, DC. Dutchman's Breeches. Common. 
April, May. 

Canadensis, DC. Squirrel Corn. Common. April, 
May. 

FUMARIA ojfieinalis, L. Common Fumitory; Wayne county. 

CRUCIFERiE. 

NASTURTIUM ojJicinale, R. Br. True Water-cress. Rare. Wet 
places. July. 

palustre, DC. Marsh Cress. CommoQ.. June.' 
Armoracia, Fries. Horseradish. Escaped from culti.,. vation. 

DENTARIA laciniata, Muhl. Pepper-root. Common. . April, 
May. 
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CARDAMINE rhomboidea, DC. Spring Cress. Common. May. 
rhomboidea, var. puryurea, Torr. Common.· May. 
hirsuta, L. Small Bitter Cress. Common. June. 

ARABIS dentaia, T. & G. Rock Cress. Common. June. 
lcevigata, DC. Rock Cress. Wayne county. 
Canadensis, L. Sickle-pod. Wayne county. 

THELYPODIUM pinnatijidum, Wats. (!\.rabis hesperido,ides, 
Gray). Common. 

BARBAREA 'Vulgaris, R. Br. Winter Cress. Common. 

SrsnmRIUM officinale; Scop. Hedge Mustard. Common. Waste 
places. 

BRASSICA nigra, Koch. Black Mustard. Common. Wal:lte 
places. 

CAPSELLA Bursa-pastoris, Mffinch. Shepherd's Purse. Common 
everywhere. 

LEPIDIUM Virginicum, L. Wild Peppergrass. Common. June, 
Augu~. ' 

sativum, L. Peppergrass. Escaped. Wayne county. 

VIOLACEJE. 

IONIDIUM concolor, Benth. & Hook. Green Violet. Wayne 
county. 

VIOLA c'ucullata, Ait. Common Blue Violet. Common. May' 
to JUly. . 

sagittata, Ait. Rare. Sandy hillsides. May. 
delphinifolia, Nutt. (Larkspur V.) Wayne county. 
pedata, L.. (Bird-foot V.) Wayne county . 

. striata, Ait. (Pale V.) Common. April, May. 
Canadensis, L. (Tall V.) Common. Woods. June. 
pubescens, Ait. (Yellow V.) Common. Fields and 

woods. June. 

HYPERICACEJE. 

HYPERIcmlpe1joratum, L. Common St. John's-Wort. 
. Meadows. August. . 

Rare. 

corymbosum,Muhl. Common St. John's-Wort. Rare. 
Meadows. August. 

• 
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CARYOPHYLLACE.tE. 

SAPONARIA offidnalis, L. Bouncing Bet. Soapwort. Oommon. 
Around dwellings . 

SfLENE stellata, Ait. Starry Oampion. Oommon. Woods. JUly. 
nivea, DO. Starry Oampion. Rare. 
Virginica, J~. Fire Pink. Catch fly. Common. June. 

re.qia, Sims. Royal Oatchfly. Wayne. 
noctiflora, L. Nighe Flowering Catchfly. Rare' 

Escaped. 

LYCHNfS Gitltago, Lam. Wheat Oockle. Oommon. Wheat
fields. 

ARENA RIA laterfflora, L. Sand wort. Common. Moist woods. 

STELLARIA media, Smith. Oommon Ohickweed. Oommon. 
April to JUly. 

pubera, Mich. Great Ohickweed. Wayne. 
longijolia, Muhl. Long-leaved Stitch wort. Rare. Wet 

places. June. 

OERASTIUM clllgatum, L. Mouse-car Chickweed. Common. 
April, May. 

tucosum, L. Large Mouse-ear Ohickweed. June. 
Randolph. 

nutans, Raf. Mouss-ear Ohickweed. Rare. May. 

SAGINA ape/ala, L. ? Pearlwort. Rare. May. 

PORTULACACE.tE . 
• PORTULACA oleracea, L. Purslane. Common. Cultivated fields. 

OLAYTONIA Vi1'[Jinica, L. Spring Beauty. Oommon. Moist 
woods. 

MAL V ACE.tE. 

MALVA rotundifolia, L. Common Mallow. Common around 
dwelliligs. 

M08chata, L. Musk Mallow. Rare. Roadsides. 

MALVABTRliM angustum, Gray. False Mallow. Rare. August. 
Dry grounds. Distinguished from Sida by its 
notched petals. 

I 
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SIDA spinosa, L. Sida. Rare. Moist grounds. September. 

ABUTILON Avicenna!, Grertn. Indian Mallow. 

HIBISCUS Trionum, L. Bladder Ketmia. Ral·e. Roadsides. 
August. 

TILIACEIE. ' 

TILIA Americana, L. Basswood. Common. Woods. 
heterophylla, Vent. White Basswood. Rare. Wayne. 

LINACEk~. 

LINUM usitatissimum L. Common ]'Jax. Escaped. 

GERANIACEA~. 

GERANIUM maculatum, L. Wild Cranesbill. Common. ""Voods; 
May. 

Garolihianum, IJ. Carolina Cranesbill. Rare. Mead
ows. 

IMPATIENS pallida, Nutt. Pale 'l'ouch-me-not. Common. 
July, August. 

fulva, Nutt. Spotted Touch-me-not .. Common. Jaly, 
August. 

OXALIS corniculata, L., var. stricta, Say. (0. stricta, L.) Yellow 
Sheep-sorrel. Common. Fields. June. 

violacea, L. Violet sorrel. Rare. Dry woods. May., 

FL<ERKEA proserpinacoides, Willd. False Mermaid. Damp 
woods. May. 

RUTACEh:. 

XANTHOXYLUM Americanum, Mill. Prickly Ash. Common. 
Woods. 

PTELEA trijoliata, L. Hop tree. Common. Woods and along 
streams. 

SIMARUBACEJE. 

AILANTHUS glandulosus, Desf'. Rare. Jay county. 

• 



• 
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ANACARDIACE.tE. 

RHUS typhina, L. Staghorn Sumach. Wayne. 
glabra, L. Smooth Sumach. Common. Fence rows. 
Toxicodendron, L. Poison Ivy. Three-leaved Ivy . 

Rare. 

VITACE.!E. 

VITIS Labrusca, L. Fox Grape. 
a;stivalis, Mich. Summer Grape. 
cordifolia, Mich. Frost Grape. 
indivisa, Willd. 

AMPELOPSIS quinquifolia, Mich. Five-leaved Ivy. Virginia 
qreeper. 

RHAMNACE.tE. 

RHAMNUS cathartica, L. Buckthorn. Wayne. 

CEANOTHUS Americanus, L. Jersey Tea. Common. Dry • 
woods. July. 

CELASTRACE.tE. 

CELASTRUS scandens, L. Climbing Bitter-sweet. Common. 
vVoods. 

EUONYMUS atropurpureus, Jacq. Waahoo. Burning Bush. 
Rare. 

Americanus, val'. obot'atu's, T. & G. Strawberry Bush. 

SAPINDACE.tE. 

STAP~YLEA trifolia, L. Bladder-nut. Wayne . 

.LESCULUS glabra, Willd. Buckeye. Common. . Woods. 

ACER saccharinuri?-, Wang. Sugar Maple. Common. Woods. 
saccharinum val'. nigrum, T. & G. Black Maple. Com

mon. Woods. 
dasycarpum, Ehr. Silver Maple. Common as shade 

trees. 
( 

rubrum, L. Red Maple. Common. Swamps. 

NEGUNDO aceroides, Mrench. Box Elder. Rare. River bottoms. 
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POLYGALACEJE. 

POLYGALA Senega, L. Seneca Snakeroot. Rare. pry ground. 
June. 

LEGUMINOSJE. 

TRIFOLIUM pratense, L. Red Clovel·. Common. Meadows. 
May .. 

repens, L. \Vhite Clover. Oommon. Fields. May. 
agrarium, L. Yellow Hop·Clov~r. Rare. Randolph . 

• July. . 

procurnbens, L. Low Hop Clover. Rare. Roadsides. 

MELILOTUS alba, Willd.White Sweet Clover. Around dwell
ings. 

PSORALEA Onobrychis, N utt. Rare. Dry grounds. 
rnelilotoides, Mich. Common. Woods. 

PETALOSTEMON violaceus, Mich. Prairie Clover. Rare. Dry 
hillsides. 

ROBINIA Pseudacacia, L. Common Locust. Cultivated . 

. WISTARIA jrutescens, DC. Rare. Jay county. August. 

ASTRAGALUS Canadensis, L. Milk Vetch. Rare. Woods. 

DESMODIUM nudijiol'urn, DC. Tick-'rrefoil. Common. Rich 
woods. August. 

aCU1ninaturn, DC. Common. Rich woods. August. 
pauciflorurn, DC. Rare. Rich woods. August. 
rotundifoliurn, DO. Rare. Rich woods. September. 
canescens, DC. Rare. Rich woods. August. 
cuspidaturn, T. & G. Rare. Hich woods. August. 
scssilifoliurn, T., & G. Rare. Rich woods. August. 
rigidurn, DC. Common. Rich woods. August. 
Marylandicurn, Boott. Rare. Rich woods. August. 

, 
LESPEDEZA repens, T. & G. Bush clover.. Common. Rich woods. 

Augrlst. 
reticulata, Pel's. (L. violacea, val'. sessilifiora, Gr.) 

Bush clover. Common. Dry hill sides. Au
gust. 
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APIOS tuberosa, Mcench. Wild Bean. Rare. Rich ground. 
August. I. 

AMPHICARPM!'. monoica, Nutt. Hog Peanut. Oommon.Woods. 
Sometimes with pure white tlowers. 

BAPTISIA leucantha, T. & G. False Indigo. Not common. 
July. 

GALAqIA glabella, Mich. yfilk Pea. Ral'e. Rich woods. Au
gnst. 

OERCIS Canadensis,1. . . Rcd~Bud. Common. Woods. April, 
May. 

OASSIA Marylandica, L. Wild Sell na. Oommon. ,July. 
Chamceerista, L. , Wild Senna. Rare. JUly. 
nictitans, L. Wild Sensitive Plaut. Rare. July. 

GYMNOCLADUS (,)anudensis j Lam .. Ooffee '1'I'ee. Not rare. 

GLEDITSCHIA triacanthos, L. Three-Thorned Acacia. Honey-
1.9cust. Common. 

ROSACEIE. 

PRUNUS Americana, Marsh. Red Plum. Oommon.Woods. 
Pennsylvanica, L. Wild Red Cherry. Hare. Woods. 
Vil:qiniana, L. Choke Cherry. Common. Fence rows. 
serotina, Ehr. Wild Black Cherry. Common. Woods. 

NEILLIA 0pulifolia, Benth. & Hook. (8pircea opulifolia, L.) 
Nine-bark. Wayne. 

SPIRJEA salicifolia, L. Common Meadow-sweet. Low grounds. 
July. 

lobala, Jacq. Queen of the Prairie. Common. Prai
ri~s. 

AGRIMONIA Eupatoria, L. Agrimony. Common. Woods. July. 
parvijlora, Ait. Small Flowered Agrimony. Common. 

Woods .. 

GEUM album, Gmel. Avens. Common. Moist grounds. JUly .. 
virginia,num, L. Common. Moist grounds. July. 
vernum, T. & G. Common. Moist grounds. May. 
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POTENTILLA iVorvegica, L. 
Canadensis, L. 

Five-finger. Cinque-foil. Rare. 
Common Cinque-foil. Five-finger. 

Common. 
Canadensis, var. simplex, '1'. & G. Five-finger. Com-

mono 

FRAGARIA Vjrginiana, Ehr. Strawberry. Common. May. 

RUBUS strigosus, Mich. Wild Red Raspberry. Rare. 
occidentalis, L. Black Raspberry. Common. 
villosus, Ait. High,Blackberry. Common. 
Canadensis, L. Dewberry. Common. 

RoSA setigera, Mich. Climbing Prairie l{oi:io. CormilOll. 
Oarolina, L. Swamp Rose. Common. 
parvijlora, Ehrh. (R. lllcida, Ph.) Dwarf Wild RosC'. 

Common. 
nitida, Willd. Wayne eounty. 

CRATJEGUS coceinea, L. 
tomentosa, L., 

mon; 

Black Thorn. Common. May. 
var. punctata, Gray. Thorn. 

subvillosa,. Schrad. Thorn. Common. 

Com-

Crus-gaUi, L. Cockspur Thorn. Common. May. 

PIRUS coronaria, L. Wild Cmb-npple. Common. Woods. 
arbutffolia, L. Choke-berry. 

AMELANCHIER Canadensis, T. & G. Shad Bush. Rare. Jay 
county. 

SAXIFRAGACEJE. 

:anlES Oynosbati, L. Wild Gooseberry. Common. Woods. May. 
jloridum, L'Her. 'Wild Black Currant. Rare. May. 

HYDRANGEA arborescens, L. Wild Hydrangea. Wayne county. 

SAXIFRAGA' Pennsylvanica, L. Swamp Saxifrage. Common. 
Swamps. May. 

liETLCHERA Americana, L. Common Alum-root. Common. 
Moist, rich grounds. 

14-GEOL. 
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MITELLA diphylla,L. Mitre-wort. Bishop's Cap. Common. 
In moss, in moist, rich grounds. May. 

TIARELLA" cordifolia, L. False Mitre-wort. Common. Rich 
woods. 

CRASSULACE1E. 

PENTHORUM sedoiries, L. Ditch Stone-crop. Common. Ditches 
and wet places. July. 

SEDUM ternaturn, Mieh. Stone-crop. Orpine. Rare. Rich woods. 

HAMA MELACE1E. 

HAMAMELIS Virginiana, L. Witch Hazel. Rare. Jay county. 

HALORAGELE. 

MYRIOPHYLLUM scabraturn, Mich. Water Milfoil. Rare. 
Ponds. August. 

arnb,iguurn, Nutt? '\-Vater Milfoil. Rare. Ponds. 
August. 

ONAGRACELE. 

CIRClEA Lutetiana, L. Enchanter's Nightshade. Common. Rich, 
damp woods. 

alpina, L. Tall Enchanter's Nightshade. Oommon. 
Rich, damp woods. 

GAURA biennis, L. Gaura. Rare. Fields and woods. 
jilipe.s, Spach. Common. Fields and woods. 

EPILOBIUM coloraturn, Muhl. Willow-herb. Common. Rich 
woods and fields. August. 

CENOTHERA biennis, L. Common Evening Primrose. Common. 
" Angust. 

jruticosa, L. Sundrops. Rarer than the last. August. 

LUDWIGIA alternifolia, L. Loosestrife. Rare. Swamps. Jay 
county. August. 

polycarpa, Short & Peter. Loosestrife. Rare. Swamps. 
August. 

palustris,Ell. Loose8trife. Common. Swamps. August. 
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LYTHRACEfE. 

LYTHRUM alatum, Pursh. Loosestrife. Oommon. Prairies. 
August. 

CUCURBITACEfE. 

8ICYOS angulatus, L. One-seeded Star-cucumber. River banks . 
• Tuly. 

ECHINOCY8TI8 lobata, T. & G. Wild Balsam-apple. Rich soils_ 
July. 

UMBELLIFERfE. 

8ANICULA Canadensis, L. Sanicle. Black Snakeroot. Oommon. 
Rich woods. July. 

DAUCU8 Carota, L. Oommon Carrot. Escaped.' August. 

HERACLEUM lanatum, Mich. Oow-parsnip. Rare. River banks. 
June. 

PASTINACA sativa, L. Oommon Parsnip. Fields. June. 

ARCHEMORA rigida, DO. Oow-bane; Rare. Swamps. August. 

ARCHANGELICA atropurpurea, Hoffm. Great Angelica. Rare. 
River bottoms. Largest of the family four to 
eight feet. high. Purple stems. Large com

. pound leaves. 

OONIOSELINUM Canadense, T. & G. Hemlock-par!lley. Oommon. 
Swamps. August. 

THASPIUM barbinode, N utt. Meadow-parsnip. Common. Rich 
grounds. June. 

aureum, N utt. Meadow-parsnip. Common. Rich 
grounds. June. 

trifoliatum, Gray. Meadow-parsnip. Common. Rich 
grounds. June. 

PIMPINELLA integerrima, DC. Rare. Dry hillsides.' May! 
June. 

CICUTA maculata, L.' Poison Hemlock .. Spotted Cow-bane.' 
Common. Swamps and wet grounds. 
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SlUM eic-utrejolium, Gmelin. (S.' lineare. Mx.) Water-parsnip. 
Rare. Swamps. 

CRYPTOTlENIA Canadensis, DC. ilonewort. Common. Thick
ets. ,June. 

CHlEROPHYLLUM proeumbens, Lam. 
banks. May. 

Chervil. Hare. Hiver 

, 
OSMORRHIZA longisty(is, DC. Smoother Sweet Cicely. Com

. 'mon. Moist woods. June. 
brevistylis, DC. Hairy Sweet Cicely. Common. Rich 

wood. June. 

ERIGENIA bulbosa, Nutt. Harbinger bf Spring. Common. 

ARALIA 

Rich woods. April, May. 

racemosa, L. 
July. 

quinquefolia, 
woods. 

ARALIACEJE. 

Spikenard. Common. Moist places. 

D. &. P. Ginseng. Common. Rich 
July. 

CORNACEJE. 

CORN us florida, L.Flowering Dogwood. Oommon. Woods. 
May. 

circinata, L'iler. Round-leaved Dogwood. Common. 
Swamps. June. 

seneea, L. Silky Cornel. Kinnikinnik. Common. 
Swamps. June. 

stolonifera, Mich. Red-osier Dogwood. Swamps. 
June . 

. paniculata, L'Her. Panicled Cornel. Common. 
Thickets. June. 

alternifolia, L. Alternate-leaved Cornel. Wayne 
/ . county. 

NYSSA muUijiora, Wang. Pepperidge. • Sour Gum. Hare. 
Woods. 
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CAPRIFOLIACEfE. 

LONIOERA :sempervirens, Ait. Trumpet Honeysuckle. Wayne 
county. 

flava, Si~s. Yellow Honeysuckle. Rare. Randolph 
county. June. . . 

TRIOSTEUM perjoliatum, L .. Horse-Gentian. Common. Fields. 
June, JUly. 

SAMBUCUS Canadensis, L. Common Elder. 

VIBURNUM prunifolium, L. Black Haw. ComlllOn.W oods. 

GALlUM 

May. 
dentatum L. Arrow-wood. Hare.) Wet places. Junc. 
pubescens, Pursh. Downy Arrow,wood. Common. 

Fence rows. JUly. 
acerifolium, L. Maple-leaved Arrow.wood. Common. 

Woods. June. 

RUBIACEfE. 

aparine, L. Cleavers. Goos~ass. Common. Rich 
woods. May. 

asprellum, Mich. Rough Bedstraw. Low thickets. 
May. 

concinnum, T. & G. Bedstraw. Rare. Rich woods. 
July. 

trifidum, L. Small Bedstraw. Rare. Moist woods. 
June . 

.val'. pusillum, Gr. Bedstraw. Rare. Moist 
woods. June. 

var. latifolium, Gr. Bedstraw. Rare. Moist 
woods. June. 

pilosum, Ait. Bedstraw. Common. Moist woods. JUly. 
circ(Ezans, Mich. Wild LiquoriQe. Common. Moist 

woods. July. 

CEPHALANTHUsoccidentaliS, L. Button-bush. Common. Swamps. 
August. 

MITCHELL A repens, L. Partridge-berry. Rare. Dry woods. 
June. 
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HOUSTONIA purpurea,L. Bluets. Common. Dry grounds. May. 
var. longijolia, Gray. Common. Dry grounds. 

June. 

VALERIANACEiE. 

FEDIA radiata, Mich. 'Lamb-Lettucll. Common. Wet places. 
June. 

DIPSACEh:. 

DIPSACUS sylvestris, Mill. Wild Teasel. A nuisance in pas
tures. August. 

COMPOSITh:. 

VERNONIA Noveboracensis, Willd. Iron-weed. Pastures. Au
glist. 

fasciculata, Mich. Iron-weed. Common form. Some
times with white flowers. 

EUPATORIUM purpureum, 'L. joe-Pye, Weed. Queen of the 
Meadow. Common. August. 

altissimum, L. Fall Boneset. Rare. Dry grouI)ds. 
August. 

sessifolium,L. Upland Boneset. Common. Dry grounds. 
August. 

perfoliatum, L. Boneset. Common. Wet places. Au
gust: 

ageratoides, L. White Snake Root. Common. Dry 
, grounds. August. 

ASTER patens, Ait. Rare. Dry woods. August, September. 
cordijolius, L. Common. Dry woods. Aug-ust, Sep

tember. 
dumosus, L. Common. Dry woods. August, Septemc 

ber. 
Tradescanti, L. Common. Moist ground. August, 

September. 
miser, L. CommoIl. Dry grounds. August, Septem

ber. 
simplex, Willd. Common. Moist grounds. August" 

September. 
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tenuifolius, L. Common. Low grounds. August. 
carneus, N ees. Rare. Prairies. August, September. 
puniceus,.L. Common. Swamps. Low grounds. Au-

gust. 

prenanthoides, Muhl. Common. Rich woods. August, 
September. 

Novce-Anglice, L. Common. Prairies. August, Septem
ber. 

ERIGERON Canadense, L. Horse-weed. Fleabane. Common. 
Dry fields. August. 

bellidifolium, Muhl. Fleabane. Common. May, June. 
Philadelphicum, L. Fleabane. Common. May, June. 
annuum, Pers. Daisy Jj'leabane. Nuisance in mead-

ows. July. 
strigosum, Muhl. Daisy Fleabane. N uisa,nce in mead

ows. July. 

DIPLOPAPPUS umbellatus, T. & G. 'Moist thickets. Jay county. 
September. 

BOLTONIA glastifolia, L'ITer. Resembles B. diffusa except in the 
larger heads. Diffusely branched. Rare. Prai
ries. September. 

SOLIDAGO bicolor, L. Golden Rod. Common. Dry, rich woods 
and fields. August. 

latiJolia, L. Golden Rod. Common. Moist woods. 
August. 

ccesia, L. Golden rod. Common. Dry,' rich woods 
and fields. August. 

Riddelli, Frank. Golden Rod. Common. Prairies. 
August, September.' 

patula, Muh!. Golden' Rod. Common. Moist, rich 
woods and fields. August. 

altissima, L. Golden Rod. Common. Moist, rich 
woods and fields. August. 

ulmifolia, Muh!. Golden Rod. Common, Moist, rich 
woods and fields. August. 

nemoralis, Ait. Golden Rod. Common. Prairies. 
Augu5t. 

Canadensis, L. Golden Rod. Common. Fence rows. 
August. 
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tenuifolia, Pursh. Golden Rod. Common. Fence 
rows. August. 

INULA Helenium, L. Elecampane. Oommon. J>ry, rich grounds. 
July. 

SILPHIUM laciniatum, L. Rosin-weed. Oommon. Prairies. 
August. 

terebinthinaceum, L. Rosin-weed. Common. Prairies., 
August. 

integrifolium, Mich'. Rosin-weed. Oommon. Prairies. 
August. 

perjoliatum, L. Rosin-weed. Common. Prairies . 
• • J August. 

AMBROSIA trifida, L. Great Rag-weed. Common. Waste 
places. July, August. 

val'. integl'ijolia, Gray. llag-weed. Rare. Waste 
placeR, July, ,August. 

artemisia:jolia, L. Wormwood. Common, everywhere. 
July, August. 

XANTHIUM strumarium, L. Oocklebur. Oommon. August. 

ECLIPTA procumbens, Mich. Common. August. 

HELIOPSIS la:vis, Pel's. 
- ·var. scabra, Gray. Ox-eye. Rare. Oopses. August. 

ECHINACl<jA purpurea, Mmnch. Purple Oone-flower. Rare. 
Rich woods. July. 

RUDBECKIA laciniata, L. Oone-flower. Common. Dry soils. 
August. 

triloba, L. Oone-flower. Common. Dry soils. August. 
julgida, Ait. Cone-flower. Oommon. Dry soils. 

August. 
hirta, L. Oone-flower. Common. Dry soils. August, 

LEPACIIYS pinnata, T. & G. Rare. August. 

HELIANTHUS annuus, L~ Wild Sunflower. Common. Prairies. 
August. 

rigidus, Desf. Wild Sunflower. Meadows. ;r une. 
,la:tijlor'Us, Pel's. Wild Sunflower. Oommon. Dry 

fields. July. 
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microcephalus, T. & G. Wild Sunflower. Prairies. 
July. 

giganteus, L. Wild Sunflower. Moist grounds. Au
gust. 

grosse-serratus, Martens. Wild Sunflower. Moist 
grounds. August. 

tomentoslls, Mich. Wild Sunflower. Moist grounds. 
August. 

slrumosus, L .. Wild Sunflower. Moist grounds. Au
, gust. , 

hirsuius, Raf. Wild Sunflower. Dry gl'ounds. Jl'lly, 
August. 

decapetalus, L.? Wild Sunflower. Moist gro;llnd~. 
August. 

doronicoides, Lam. Wild Sunflower. Moist grounds. 
August. 

ACTINOMERIS squarrosa, N utt. Common. August. 
helianthoides, N utt. Common. August.' 

CoREOPSIS tripteris, L. Tall Coreopsis. Tickseed. Common. 
Augu&t. 

trichosperma, Mich. Tickseed Sunflower. Wet places. 
August. 

EIDENS jrondosa, L. Beggar-ticks. Spanish needles. Com
mon. Wet places. 

conna,ta, Muhl. Spanish needles. Common. Moist 
grounds. August. 

cernua, L. Spanish needles. Oommon. Moist grounds. 
'July. 
chrysanthemoides, Mich. Spanish needles. Common. 

Moist grounds. August. 
bipinnata, L. Spanish needles. Common. Moist 

grounds. August. 

DYSODIA chrysanthemoid es, Lag. ]'etid Marigold. 

HELENIUMautumnale, L. Sneeze-weed. Common. August .. 

LEPTOPODA brachypoda, T. & G. Rare. August. ..• 

ANTHEMIS Cotma,. L. (MarutaCotula, L.) Maywood.. Dog 
Fennel. Oom~ori everYWihere~ 

I 
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ACHILLEA Millejolium, L. Yarrow. Oommon. Dry fields. 
July. 

LEUCANTHEMUM vulgare, L. Ox-eye Daisy. Oommon. Pas-
tures. June. 

TANACETUM vulgare,· L.Tansy. Oommon around dwellings. 

ARTEM8IA biennis, Willd. Wormwood. Rare. September. 

GNAPHALIUM purpureum, L. Purple" Oudweed. Rare. Sep-
tember. 

ANAPHALIS (Antennaria) niargaritaeea, B. & H. Resembles the 
next only larger. July. 

ANTENNARIA plantaginijolia, Hook. Plahtain-Ieaved Everlast
ing. Oomrq.on. Old fields. May. 

ERECHTIlITES hieracijolia, Raf. Fire-weed. Oommon. New, 
fields. August. 

OACALIA suaveolens, L. Indian Plantain. Common. Wet • places. August. 
atriplicifolia, L. Indian Plantain. Oo'mmon. Dry 

fields. July. 

8.sNJIlCIO aureus, L. Golden Rag-wort. Squaw-weed. Oommon. 
Wet places. May. 

var. obovatus, Gray. Squaw-weed. Common. Wet 
places. May. 

ONIeus (Cirsium) lanceolatus, Hoii'm. Oommon Thistle. Com-
mon everywhere. .Tuly. 

Vir:ginianus, Mich. Woolly Thistle. Rarer than the last., 
altissimus, Willd. Fall Thistle. Rarer than the first. 
muticus, Mich. Swamp Thistle'. Oommon. Swamps. 
arvensis, Scop. Oanada Thistle. Rare. 

LAPPA ojfieinalis, Allioni. Bnrdock.. Oommon. July. 

OYNTHIA Virginica, Don. Rare. Woods. .J uly. 

NABALUS albus, Hook. Oommon. Woods. Jay county. 

¥. TARAXACUM Dens-Coni~,De8f. Dandelion. Oommon everywhere.'}; 

LACTucA Canadensis, L. Wild Lettuce. Common. Pastures 
and woods. JUly. 

>( 
'( 

L.c i. 
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var. integrifolia, T. & G. Wild Lettuce. Common. 
Pastures and woods.. July. 

villosa, J acq. Blue Lettuce. Common. Pastures a.nd 
woods. 

SONCHUS asper, ViII. Spring-leaved Thistle. Common. Waste 
places. July. 

LOBELIACEIE. 

LOBELIA cardinalis, L. Cardinal FJoo/\:lr. Common. Rich, wet 
places. July. 

I 

syphilitica, L. Great Blue Lobelia. Cpmmon. Wet 
ground. July, August. 

puberula, Mich. Great Blue Lobelia. Common. Wet 
places. July, August. 

leptostachys, D C. Great Blue Lobelia. Common. 
Wet places. July, August. 

inflata, L. Indian Tobacc~. Common. Fields. July . 

. CAMPANULACElE. 

SPECULARIA pe:rfo(iata, D C. Venus Looking-glass. Common. 
Woods. July. 

CAMPANULA Americana, L. Tall Bell-flower. Common. Woods. 
July. 

ERICACElE. 

VACCINIUM macrocarpon, Ait. Large Cranberry. Rare . .swamps. 
Jay county. . .' 

MONOTROPA uniflora, L. Indian' Pipe. Rare. Damp woods. 

II.-JCINEIE (AQUI¥OLIACELE). 

hEX verticillata, Gray. Black Alder. Common. Swamps. 

PRIMULACEIE. 

DODECATHEON Meadia, L. "Ameri~an Cowslip. Rare. Wet 
grounds. . ' . . '1 
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STEIRONEMA(L'ysimachia) ciliatum, L. Loosestrife. Common. 
Moililt places. July. 

lanceolatum, Gray. Loosestrife. Common. Moist 
places. JUly. 

longijolium, Pursh. Common. Moist grounds .. JUly. 

SAMOLUS Valerandi, L., var. Americanus Gr. Water Pimpernel. 
Brook-weed. Ditches and swamps. August. 

OLEACEIE. . . 
FRAXINUS Americana, L. White Ash. A valuable tree. 

quadrangulata, Mich. Blue Ash. Rare. 
sambucijolia, Lam. Black Ash. Swamp Asb: Com

mon. 

APOCYNACEIE. 

ApOCYNUM androsa:mijolium, L. Spreading Dogbane. Dry soil. 
cannabinum, L. Indian Hemp. Common. Dry soil. 

ASCLEPIADACEJE. 

ASCLEPIAS tuberosfL, L. Pleurisy-root. Dry soils. July. 
purpurascens, L. Purple Milkweed. Common. JUly. 
incarnata, L. Swamp Milkweed. Swamps. July. 
Cornuti, Decaisne. Common Milkweed. Very common. 
phytolaccoid(s, Pursh. Poke Milkweed. Rare. 

GENTIANACEJE. 

GENTIANA erinita, Freel.' Fringed Gentian.W ayne county. 
Andrewsii, Griseb. Closed Blue Gentian. Rare. Wet 

places. 

FRASh"RA Oarolinensis, Walt. American Columbo. Rich woods. 
JUly. 

POLEMONIACEJE. 

PHLOX paniculata, L. Pink Sweet William. Jay county. Au
gust. 

maculata, L. Pink Sweet William. Prairies. July. 
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glaberrima, IJ., var. sujfruticosa, (P. Carolina). Pink 
Sweet William. Jay county. August. 

divaricata, L. Pink Sweet William. Common .. Woods .. 
May. 

POLEMONIUM reptans, L. Jacob's Ladder. Greek Valerian. 
Common. Moist woods. May. 

HYDR 0 PHYLLA CEA<:. 

HYDROPHYLLUM macrophyllum, N utt. Water-leaf. Common. 
, Woods. June. 

Virginicum, L. Water-leaf. Common. Woods. June. 
appendiculatum, Mich. \Vater-leaf. Rare. Woods. July. 

PHACELJA Purshii, Buck. Phacelia. Moist river banks. 
I 

BORRAGINACEiE. 

CYNOGLOSSUM officinale, L. Hound's-tongue. Common. Fields. 

Virgin icum , L. Wild Comfrey. Rare. Dry soils. 

EcHINOSPERMUM Virginicum, I.Jehm. (Cynoglossum Morisoni, 
DC.) Dry soils. 

Lap'pula, Lehm. Stickseed. Common. Dry soils. June. 

MERTENSIA Virginica, DC. Lungwort. Rare. River botterns. 
Wayne county. 

LITHOSPERMUM. arvens€, L. Corn Gromwell. 
soils. July. 

officinale, L. Common Gromwell. 
soils. July. 

latifolium, Mich. Puccoon. Common. 
canescens, Lehm. Hairy Puccoon. 

soils. .J uly. 

Common. 

Common. 

Dry soils. 
Commoll. 

Dry 

Dry 

July. ' 
Dry 

ONOSMODIUM Virginianum, DC. False Gromwell. Dry soils. 
July~ 

Carolinianum, DC. False Gromwell: Dry soils. JUly. 

SYMPHYTUM officinale, L. Corn Comfrey. Rare. Dry soils. July. 
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CONVOLvuLACE.(-£. 

IpOMlEA,purpurea, Lam. Morning Glory. Common. July. 
, pandurat,a, Meyer. Wild Potato-vine. Man-of-the

Earth. Found everywhere about dwellings. 

CONVOLVULUS spithamlEus, Pursh. Bracted Bindweed. Dry 
soils. July. 

sepium, L. Hedge Bindweed. Dry soils. JUly. 
arvensis, L. Bindweed. 

CUSCUTA Gronovii, Willd. Dodder. Parasite on other plants. 
glomerata, Choisy. Dodder. Parasite on other plantS. 

SOLANACElE . 

SOLANUM nigrum, L. Common Nightshade. Cominon. Berries 
black. 

dulcamara, L. Bittersweet. Rare. Moist grounds. 
, May by kn6wn by its red berries. 

PHYSALIS pubescens, L. Ground Cherry. Common. Dry 
grounds. 

viscosa, L. Ground Cherry. Common. Dry grounds. 
lanceolata, Mich. (P. Pennsylvanica, L.) Ground 

Cherry. Common. Dry grounds .. 

NrcANDRA pAysalo ides , Gmrtn. Apple of Peru. Rare. Waste 
grounds. 

LYCIUM vulgare, Dunal. Matrimony Vine. Abou~ dwellings. 
June. 

DATURA 8tramonium, L. Common "Jimson-weed." Rare. 
Tatula, L. Purple" Jimson." Common. Dry soils. 

SCROPHULARIACEiE. 

VERBASCUM TAapsU8, L. Common Mullein. Common every-, 
where. 

Blattaria, L. Moth Mullein. Common. Dry soils. 

LINARIA vulgaris, Mill.' Butter and Eggs~ Toad-flax. Com
nlOll. 
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COLLINSIA verna, Nutt. Uollinsia. Common. Rich woods. 
May. 

8CROPHULARIA nodosa, L. Figwort. C·omInon. Rich soils. 
JUly. 

CHELONE glabra, L. Snake-head. Common. Rich soils. August. 

PENSTEMON pubescens, Sol. Beard's-tongue.Common. Moist 
places. July. 

lrevigatus, SoL, var. digitalis, Gray. Beard's-tongue. 
Common. Moist places. July. 

It{IMULUS ringens, L. Monkey-flower. Common. Wet places. 
J·uly. 

alatus, Sol. Monkey-fl9wer. Common. W ~t places. 
July .. 

GRATIOLA Virginiana, L. Hedge Hyssop. Rare. 

ILYSANTHES gratioloides, Benth. False Pimperne1. Wet 
·.grounds. 

VRRONICA Virginica, L. 
Anagallis, L. 

Culver's root. Common. August. 
Water Speedwell. Commo~.· Marshes. 

July_ 
officinalis, I~. Common Speedwell. Common. Dry 

hills. July. 
serpyllijolia, L. Thyme-leaved Speedwell. Common 

everywhere. May. 
peregrina,L. Purslane-Speedwell. Common. Waste 

grounds. May, June. 
arvensis, L. Corn-Speedwell. Common. Marshes. 

July. 

GBRARDIAjia't'a, I •. Downy Yellow Foxglove. Dry soils. July. 
purpurea, L. Purple Gerardia. Common. Dry soils. 
tenuijolia, Vahl. Slender Gerardia. Common. Moist 

soils. 

PBDICULARIS Canadensis, L. Lousewort. Rare. Sandy hillsides. 
May. 

lanceolata, Mich. Rare. Swamps. Jay county. Sep
tember. 
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OROBANCHACEA<~. 

EPIPHEGUS Virginiana, Bart. Beech-drops. Wayne county. 
Parasite on roots of beech trees. 

BIGNONIACEh: . 

. TECOMA radicans, J uss. Trumpet Creeper. Gommon. Moist 
places. JUly. 

CATALPA speciosa, Warder. Door yards: Shade tree. 

ACANTHACE~. 

RUELLIA strepens, L. Rich soils. 

DIANTHERA Americana, L. Water wmow. Common. Borders 
of stre.ams. 

VERBENACEh:. 

PpYRMA Leptostachya, L. Lopseed. Common. Woods. July, 
August. 

VERBENA urticifolia, L. White Vervain. Common. Fields. 
hastata, L. Blue Vervain. Common everywhere. Au

gust. 

LIPPIA lanceolata, Mich. Frog-fruit. Common. Wet places. 
August. 

LABIATh:. 

TEUCRIUM Canadense, L. American Germander. Moist grounds. 

COLLINSONIA canadensis, L. Stone-root. Common. Rich wood&. 
July. 

MENTHA viridis, L. Spearmint. Common. Damp soils. 
piperita, L. Peppermint. -'- Common. - Damp soils. 
arvensis, L. Corn-mint. Common. Damp soils. 
Canadensis, L. Wild-mint. Common. Damp soils .. 

, 

Lycopus sinuatq,1 Ell. (L. Europ(£us, val'. sinuata, Gr.ay) Water 
Hoar-hound. Common. Wet soils. August. 
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PYCNANTH1iMUM lanceolatum, Pursh. Mountain-mint. Common. 
Prairies. August. 

CALAMINTHA glabella, Benth. Common in limestone regIOns. 
Nuttallii, Benth. Common in limestone regions. 

MELISSA officinalis, L. Common Balm. Rare. July. 

HEDEOMA pulegioides, Pers. Pennyroyal. Common everywhere. 

MONARDA didyma, L. Oswego Tea.. Rare. Moist places. 
July. 

jistulosa, L. Wild Bergamot. Common. Moist places. 
July. 

Bradburiana, Beck. Rare. Moist grounds. 

:BLEPHILIA ciliata, Raf. Common. Rich WQods. 
hirsuta, Benth. Common. Rich woods. 

I,OPHANTHUS nepetoides, Benth. Giant Hyssop. Common. 
Dry woods. 

scrophutari(£jolius, Benth. Giant Hyssop. Common . 
. Dry woods. 

anisatus, Benth. Anise Hyssop.J ay county. 

NEPETA Cataria, L. Catnip. Common around dwellings. 
Glechoma, Benth. Ground Ivy. GiH-over-the-ground. 

Common. 

SCUTELLARIA lateriflora, L. Mad-dog Skullcap. Common. 
Rich woods. July, August. 

versicolor, Nutt. Skullcap. Common. Rich woods. 
July, August. 

canescens, N utt. Skullcap. Common. Rich woods. 
July, August. 

nervosa, Pursh. Skullcap. Common. Rich woods. 
July, August. 

BRUNELLA vuagaris; L. Self-heal. Common. Moist grounds. 
June. 

PHYSOSTEGIA Virginiana, Benth. False Dragon Head. Not 
common. Prairies. 

SYNANDRA grandijlora, N utt. Wayne county. 

MARRUBIUM vulgare, L. Horehound. Not common. Escaped. 
15-GROL. 
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LEONURUS Cardiaca, L. Common Mother-wort. Common 
everywhere. 

STACHYS palustris, L. Hedge-nettle. 
aspera, Mich. (S. palustris, val'. aspera, Gr.) Hedge

nettle. Common. Banks of streams. July. 
aspera, var. glabra, (8. palustris, var. glabra, Gr.) 

Smooth Hedge-nettle. Common. Banks of 
streams .• JUly. 

cordata, Riddell. (S; palustris, val'. cordata, Gr.) 

PLANTAGINACE.!E. 

PLANTAGO major, L. Common Plantain.. Common. Door 
yards. 

lanceolata, L. English Plantain. Common. Dry sandy 
grounds. 

ARISTOLOCHIACE.!E. 

ASARUM Canadense, L. Wild Ginger. Rare. Damp, cool ra
vines. 

ARISTOLOCHIA Serpentaria, L. Virgi.nia Snake-root. Rare. 
Dry soils. 

PHYTOLACCACE.!E . 

PHYTOLACCA. decandra, L. Poke. Garget. Common. 

CHENOPODIACE.!E. 

CHENOPODIUM album, L. Lamb's-quarters. Pig"weed. Around 
dwellings. 

viride, L. Lamb's-quarters. Pig-weed. Around dwel
li.ngs. 

hybridum, L. Maple-leaved Goosefoot. Around dwel
lings. , .. -, 

AMARANTACE.!E. 

AMARANTUS hypochondriacus, L. Rare. Probably escaped. 
paniculatus, L. Prince's Feather-of-the-Garden. Rare. 
retrofiexus, L. Amaranth. Common around dwelling!>. 
albus, L. Amaranth. Common around dwellings. 



. -

FLORA OF CENTRAL-EASTERN INDIANA. 227 

POL YGONACEJE. 

POLYGONUM orientale,L. Prince's Feather. Escaped. 
incarnatum, Ell. Water-pepper. Common. Along 

streams and ponds. 
Persicaria, L. Lady's Thumb. Common. Moist 

ground. August. 
Hydropiper, L. Smart Weed. Common. Moist 

grounds. August. 
acre, HBK. Water Smart Weed. Common. Swamps. 

- August. 
hydropiperoides, Mich. Wild Water-pepper. Common. 

Wet soils . 
amphibium, L. Smart Weed. Oommon. Swamps. 

August. 
aviculare L. Knot-grass. Door-weed. Common. 

Around dwellings and walks. 
erectum, L. (P. aviculare, var. erectum, Roth.) Larger 

than the last. Not so commOl). 
sagittatum, L. Tear Thumb. Rare. Very rough. 
Convolvulus, L.? :mack Bindweed. 
durnetorum, L. Olimbing False Buckwheat. Oommon. 

RUMEX altissimus, Wood.? Peach-leaved Dock. Rare. 
verticillatus, L. Swamp Dock. Oommon. Swamps .. 
crispus, L. Ourled dock. Oommon everywhere. 
obtusifolius, L. Bitter Dock. Oommon everywhere. 

LAURACEJE. 
SASSAFRAS officinale, Nee!;!. Sassafras. Oommon. Woods. 

~INDERA Benzoin, Meisner. Spice bush. Oommon. Woods. 

THYMELEACEJE. 
DIRCA palustris, L. Moose-wood. Rare. .Jay county. 

SANTALACEJE. 
COMANDRA umbellata, N utt. Bastard Frog-flax. Rare. 

SAURURACEiE. 
SAURURUS cernuus, L. Lizard's-tail. Oommon. Borders of 

streams and ponds. July. 
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EUPHORBIACEJE. 

j1~UPHORBIA maculata, L. Spurge. Common. Dry soils. 
hypericijolia, L. Spurge: Common. Dry soils. 
eorollata, L. Spurge. Common. Dry soils. 
commutata, Engelm. Spurge. Common Dry soils. 

ACALYPHA Virginica, L. Three-seeded Mercury. Common. Rich 
soils. 

Vir.qinica, val'. gracilens, Gray. Three-seeded Mercury. 
Common. . Rich soils. 

URTICACEJE. 

ULMUS julva, Mich. Slippery Elm. Rare. Woods. 
Americana, L. Water Elm. Common. Woods. 

CELTIS occidentalis, L. Hackberry. Rare. River bottoms. 

MORUS rubra, L. Mulberry. Rare. 
alba, L. White Mulberry. Rare. 

URTICA gracilis, Ait. Tall Nettle. Common. Fence rows. 
p,ioica, L. Bristly N ettM. 

PILEA pumila, Gray. Rich weed. Common. Moist woods. July. 

CANNABIS sativa, L. Hemp. Escaped from cultiuation. 

HUMULUS Lupulus, I~. Wild Hop. Rare. .July. 

PLATANACEJE. 

PLATANUS occidentalis, L. Sycamore. River bottoms. 

JUGLANDACEJE. 

J UGLANS cinereft, L. Butt~rnut. Not as common as next, but 
. where large is a valuable tree. 

nigra, L. Black Walnut. Common. Valuable tree. 

CARYA oliva:jormis, N utt. Pecan-nut. River bottoms. 
alba, Nutt. Shag-bark Hickory. Common. Woods. 
microcarpa, Nutt. Small-fruited Hickory. Common. 
sulcata, N utt.Western Shell-bark Hiekory. Common. 
porcina, N utt. Pig-nut. Common. Woods. 
amara, Nutt. Bitter-nut. Swamp Hickory. 
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CUPULIFEREE. 

QUERCUS alba, L.White Oak. Common. Woods. Valuable. 
macrocarpa, Mich, Bur Oak. Tree, middle size. 
rubra, L. Red Oak. Rare. 
coccinea, Wang., var. tinctoriQ., Gr. Black Oak. Rare. 
palustris, Du Roi. Spanish or Pin Oak. Common. . 
nigra, L. Black Jack. Small tree. 
imbricaria, Mich. Shingle Oak. Common. Woods. 

OASTANEA vesca, L., var. Americana, Mich. Chestnut. ;Rare. 
Probably not native. 

FAGUS jerruginea, Ait. Beech. Common. Valuable tree. 

CORYLUS Americana, Walt. Hazel-nut. Very abundant, and 
forms thickets in places. 

OSTRYA Virginica, Willd. Iron-wood .. Hop-Hornbeam. Com
mon. 

CARPINUS Americana, Mich. Blue or Water Beech. 

SALICACEEE. 

SALIX humilis, Marshall. Prairie Willow. Rare. Dry soils. 
discolor, Muhl. Glaucous Willow. Common. Bor-

ders of ponds. 
petiolaris, Smith. Petioled Willow. Comnwn. Swamps. 
lucida, Muhl. Shining Willow. Rare. 
nigra, Marsh. Black Willow. Common along streams • 

. alba, L., val'. vitellina, Gr. Yellow Willow. Rare: 

POPULUS tremuloides, Mich. Quaking Asp. Common. 
heterophylla, L. Cotton-wood. Rare. Jay county. 
monilifera, Ait. Cotton-wood. Common. Large tree. 

ARACE£. 

ARISAi:~A triphyllum, Torr. Indian turnip. Rich woods. May_ 
Dracontium, Schott. Green Dragon. Rich woods. 

June. . 

SYMPLOCARPUS jcetidus, Salisb. Skunk-cabbage. Bogs. May,. 
June. 
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'ACORU8 Calamus, L. Sweet Flag. Rare. Swamps and wet 
places. 

TYPHACEiE. 

TYPHA latifolia, L. Cat-t~il Flag. Common. Swamps. 

SPARGANIUM eurycarpum, Engelm. ,Bur-reed. Along streams 
,and ponds. 

simplex, Hudson. Bur-reed. Along streams a~d ponds. 

ALISMACEiE. 

ALISMA Plantago, L., var. Americanum, Gr. Water Plantain. 
Common. Shallow water . 

.8AGITTARIA va1'iabilis, Engelm. Arrow-head. Commoll. Ponds 
and ditches. 

variabilis, var. angustifolia, Gr. Arrow-head. Com
mon. Ponds and ditches. 

HYDROCHARIDACEiE. 

ANACHARIS Canadensis, Planchon. Water-weed. Rare. Leaves 
minutely serrulate. Still water. 

ORCHIDACElE. 

()RCHIS spectabilis, L. Showy Orchis. Rare. Moist woods. 
May. 

HRABEN.4.IA psycodes, Gray. Purple-fringed Orchis. Rare. Jay 
county. 

AMAR YLLIDACEiE. 

HYPOXIS erecta, L. Star-grass. Common. Wet meadows. 

IRIDACEiE. 

IRIS versicolor, L. La"rge Blue Flax. Common. Wet places. 

,sISYRINCHIUM Bermudiana, L. Blue-eyed Grass. ·Common. 
Moist places. 7) '\c,~~ 14!\'-',. 

,'-' , 
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DIOSCOREACELE. 

DIOSOOREA villosa, L. Wild Yam. Common. Twining over 
bushes. July. 

SMILACELE. • 

SMILAX _ rotundifolia, L. Common Green Brier. Common. 
Along fences. 

hispida, Muhl. Hispid Green Brier. Common. Moist 
woods. 

herbO:cea, L. Oarrion-flower. Oommon. Along fences. 

LILIACELE. 

TRILLIUM sessile, L. Wakerobin. Oommon. Moist woods. 
May~ 

recurvatum, Beck. Not so common as last. May. 
erectum, L. Wakerobill. Rare .. 
cernuum, L. Nodding Trillium. Rare. 

MEDEOLA Virginiana, L. Indian Oucumber-root. Oommon. 
Moist woods. 

MELANTHIUM Vir,qinicum, L. Bunch-flower. Wet meadows. 

UVULARIA perjoliata, L. Bellwort. Common. Rich woods. 
May. 

grandiflora, Smith. Rich woods. June. 

SMILACINA racemosa, Desf. False Solomon's Seal. Woods. May. 

POLYGONATUM biflorum, Ell. Smaller Solomon's Seal. Woods. 
May. 

giganteum, Dietrich. Great Solomon's S1:lal. Oommon. 
, June. 

ASPARAGUS officinale, L.Extensively cultivated. 

LILIUM Canadense, L. Wild Yellow Lily. Oommon. Moist 
woods. 

superbum, L. Turk's Oap Lily. Randolph. 

ERYTHRONIUM Americanum, Smith, Yellow Dog-toothed Violet. 
Oomnion. April, May. 

albidum, Nutt. White Dog-toothed Violet. Rare. 
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ORNITHOGALUM umbellatuni, L. Star-of-Bethlehem. Escaped. 

(JAMASSIA Fraseri, Torr. (Scilla Fraseri, Gr.) 
Common. Rich woods. 

Wild Hyacinth. 

ALLIUM tricoccum, Ait. Wild Leek. Common. June. 
cernuum, ~oth. Wild Onion. Common. June. 
Canadensf, KQ.lm. Wild Garlic. Common. ,T une. 

JUNCACEJE. 

LUZULA campestris, DC. Wood Rush. Common. Dry soils. 
May . 

..TUNC US ejJusus, L. Soft Rush. Bullrush. June. 
tenuis, Willd. Rush. Common. Moist places. June. 
dichotomus, Ell. Rush. Randolph county. JUly. 
acuminatu8, Mich. val'. legitimus (.J. Pondii). Rare. 

JUly. . 

COMMELINACEJE. 

'TRADESCANTIA Virginica, L. Common Spiderwort. Common. 
Dry soils. May. 

pilbsa, Lehm. Tall Spiderwort. Common. June. 

CYPERACEJE. 

(JYPERUS diandrus, Torr. Common. Moist grounds. August. 
strigosus, L. Common. Moist grounds. August. 

ELEOCHARIS obtusa, Schultes. Spike Rush. Common. June. 
olivacea, Torr. Spike Rush. Common. Wet grounds. 
palustris, R. Br. Spike Rush. Common. June. 
tenuis, Schultes. Spike Rush. Common. June. 
acicularis, R. Br. Spike Rush. Rare. Swamps. 

August. 

SCRIP US pungens, Vahl. Common. River borders. July. 
validus, Yahl. Great Bullrush. Very common. June. 
jluviatilis, Gray. Club-rush. Rare. Swamps. May. 
atrovirens, .M uh 1. Common. Swamps. June. 
lineatu8, Mich. Common. Low grounds. June. 
Eriophorum, Mich .. Commo'n. Wet meadows. AugusL 
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. eAREX Steudelii, Kunth. Sedge. Rare. May. 
vulpinoidea, Mich. Sedge. Common. J une_ 
Nuttallii, Schw. Sedge. Rare. May. 
stipata, Muhl. Sedge. Common. June. 
conjucta, Boot. Sedge. Oommon. June. 
alopecoidea, Tuck. Sedge. Common. June. 
cephalophora, Muhl. Sedge. Rare. May. 
rosea, Schk. Sedge. Common'. May. 
lagopodioides, Schk. Sedge. Rare. July. 
stcllulata, L. Sedge. Rare. June. 
straminea, Schk. Sedge. Cqmmon. June. 
crinita, Lam. Sedge. Rare. May. 
Shortiana, Dew. Sedge. Common. June. 
grisea, Wahl. Sedge. Common. May. 
Davisii, Torr. Sedge. Very rare. June. 
gracillima, Schw. Sedge. Common. May. 
digitalis, Willd. Sedge. Rare. May. 
alxiflora, Lam. Sedge. Common. May to July_ 

val'. styloflcxa, Boot. Sedge. May. 
val'. blanda, Carey. Sedge. May. 
val'. lati/olia, Boot. Sedge. May. 

oligocarpa, Schk. Sedge. Common. May. 
Pennsyll)anica, Lam. Sedge. Common. May_ 
riparia, Curtis. Sedge. Rare. May, June. 
pubescens, M uhl. Sedge. Common . June. 
hystridna, Willd. Sedge. Rare. June. 
tentaculata, Muh!. Sedge. Rare. June. ' 
(frayii, Carey. Sedge. Rare. June. 
lupulina, Muhl. Sedge. Common. June. 
lupuliformis, Sarto Sedge. Rare. .J uly. 
squarrosa, L. Sedge. Common. June. 
utriculata, Boot. Sedge. Rare. . 
Tuckermani; Boot. Sedge. Common. May. 
stenolopis, Torr. Sedge. Common. .J une. 

GRAMINEEE. 

283 

LEERSIA Virginica, Willd. White Grass. Common. Swamps. 
September. 

oryzoides, Swartz. Rice Cut Grass. Commo:{l. Sep
tember. 
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ZIZANIAaquatica, L~ Indian Rice. Shallow water. 

PHLEUM pratense, L. Timothy. Common everyw:here. 

Vn,FA vaginrejlora, Torr. Rare. Dry grounds. September. 

AGROSTIS perennans, Tuck. Thin grass. Shaded grounds. 
scabra,Willd. Hair grass. Rare. Wet places. JUly. 
vulgaris, With. Red-top. Common. Wet soils. 
alba, L. White Bent grass. Rare. July. 

CINNA arundinacea, L. Wood Reed grass. Shaded swamps. 
August. 

MUHLENBERGIA diffusa, Schreber. Drop-seed grass. Common. 

CALAMAGROSTIS Canadensis, Beauv. Blue Joint grass. Wet 
soils. JUly. 

DACTYLOCTENIUM 2Egyptia~um, Willd. Egyptian grass. Common. 

EI;EUSINE indica, Goortn. Wire grass. Common. Yards. 

DACTYLIS glomerata, L. Orchard grass. Common. Valuable. 

EATONIA Penllsylvanica, Gray. Common. J-une. 

GLYCERIJ\ elongata, Trin. Manna grass. Rare. Wet meadows. 
nervata, Trin. Fowl-meadow grass. Common. Wet 

woods. 
pallida, Trin. Fowl~meadow grass. Common. 
jluitans, RBI'. Hare. Swamps .. 

POA annua, I... Low Spear-grass. 
compressa, L. Wire grass. Common. JUly. 
pratensis, L. Blue geass. Common. June. 
alsodes, Gray. Rare. Woods and hillsides. 

ERAGROSTIS pilosa, Reauv. Hare. Dry soils. August. 
Frankii, Meyer. Border of streams. Sandy soils. Sep-

tember. 
capillaris, N ees. Rare. Sandy soils. August. 
pectinacea, Gray. Common. August. 
pectinacea, var. spe~tabilis. Common. August. 

]'ESTUCA etatior, Gibson. Common. Wet meadows. June. 
datior, var. pratensis, Huds. Common. Moistsoils. June. 
nutans, Wild. Common. Moist soils. June. 
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BROMUS secalinus, L. Cheat or Chess. Nuisance in wheat fields •. 
racemosus, L. Upright Ohess. Oommon. Fields. 
ciila,tus, L. Oommon. Moist woods. 

PHRAGMITES communis, Trin. Reed grass. Oommon. Swall).ps. 
August. Very tall. Some specimens 12 to 15-
feet. Largest species of the order. 

TRITICUM repens, "L. Quick grass. Randolph county. 

ELYMUS Virginicus, L. 
, July. 

Oanadensis, L. 
July. 

striatus, Willd. 
July. 

'Vild Rye. Common. River banks. 

Wild Rye. Common. Ri ver banks. 

Wild Rye. Common. River banks. 

i' 

GYMNOSTICHUM Hystrix, Schreb. Bottle-brush grass. Moist, 
woods. July. 

DANTHONIA spicata, Beaur. Wild-oat grass. Rare. June. 

PHALARIS Canariensis, L. Canary grass. Escaped. 

PANICUM capillare, L. Old Witch grass. Dry soils. 
latifoUum, L. Panic grass. Common. Dry soils. 
Orus-.qalli, L. Barnyard grass. Oommon. Fields. 

SETARIA glauca, Beauv. Fox tail grass. Oommon. Oultivated 
fields. 

viridis, Beauv. Bottle grass. Common. Cultivated 
fields. 

Italica, Kunth. Millett. Rare. Rich soils. 

ANDROPOGON jurcatus, Mulll. Beard grass. Common. Sandy 
soils. August. , 

SORGHUM nutans, Gray. Indian Grass. Rare. Rich fields. 
September. 

EQUISETACE£. 

EQUISETUM arDense, L. Common Horse-tail. Moist, gravelly 
soils. 

hyemale, L. 8couring Rush. Oold, wet banks. 
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FILICES. 

POLYPODIUM vulgare, L. Polypod Fern .. Common. Moist woods. 
PTERIS aquilina, L. Common Brake Fern. Wayne county. 

ADI-ANTUM pedatum, L .• Maiden-hair Fern. Common. August. 

ASPLENIUM angustij'olium, Micb. Spleenwort. Moist woods. 
thelypteroides, Mich. Common. Rich woods and 

swamps. Wayne county. 
Filix-jremina, Berl}h. Common. Moist woods. July. 
Filix-jremina, val'. Michauxii. Moist woods. 

C..lMPTOSORUS rhizophyllus, Link. Walking Leaf. Wayne 
county. 

PHEGOPTERIS hexagonoptera, Jj-'ee. Beech Fern. Wayne county, 
ASPIDIUM Noveboracense, Swartz. Wood Fern. Wayne county. 

thelypteris, Swartz. Wood Fern. Swamps. 
Goldianum, Hood. Wayne county. 
spinulosum, Swartz. val'. intermedium, Willd. Moist 

woods: 
aerostichoides, Swartz. Wood Fern. Wayne county. 
aerostiehoides, var. ineisum. Wood Fern. Wayne county. 

CYSTOPTERIS jragllis Bernh. Bladder Fern. Wayne county. 
bulbijera, Bernh. Bladder Fern. Wayne county. 

ONOCLEA sensibilis, L. Sensitive Fern. Common. Wet grounds. 
OSMUNDA re.qali;;, L. Flower Fern. Jay county. 

Claytoniana, L. Randolph county: June. 
cirmamomea, L. Cinnamon Fern., Wayne county. 

These tbl'ee species are among the largest of 
the ferns; the second, in Ohio, fJ'equently at
taining a height of six or eight feet. It there 
grows in tufts in swamps. . 

OPHIOGLOSSACEJE. 

BOTRYCflIUM ternatum, Swartz. Moonwort-Fern. Wayne county. 
Virginianus, Swartz. Moonwort-Fern. Common. 

Moist woods. 

Orders, 91; genera, 370; species, 789. 
Delawareeounty, 720; Wayne, 43; Randolph, 11; .Tay, 15. 
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VAN CLEVE'S FOSSIL CORALS. 

IDKNTIFIED AND COMPILED 

By PROFESSOR JAMES HALL. 

This work is a continuation of that by Dr. C. A. White, in 
the previous report for 1881, and is published with the desire of 
preserving some of Mr. Van Cleve's work on the fossil corals. 
The engraved plates and manuscripts of Mr. Van Cleve have 
been compared with the published descriptions of Americttn 
corals, and the species identified so far as possible. The de
scriptions of the species have been compiled lat;gely from their 
original sources. These, with the accompanying illustrations, 
will enable the student to identify many of the common and 
characteristic forms of the fossil corals of Indiana. 

A list of the species published in the previous report is here
with given; and, also, those of the present paper, with refer
ences to the MSS. names of Mr. Van Cleve. 

The labor of comparison and arrangement of the material 
has been principally done by Mr. C. E. Beecher, under my dic
tation and supervision. 

Li.st of speci.es published in the Indiana Geological Report 
for 1881: 

I,OWER SILURIAN. 

Streptelasma corniculum, Hall. 
Palreophyllum divaricans, Nicholson. 
Favistella stella~a, Hall. 
Protarea vetusta, Edwards & Haime. 
Constellaria antheloidea, Hall. 
Monticulipora frondosa, D'Orbigny. 
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UPPER SILURIAN. 

Lyellia a~ericana, Edwards & Haime. 
Halysites catenulata, Linnreus. 
Heliolites elegans, Hall. 
_F'avosites javosus, Goldfuss. 
Oladopora reticulata; Hall. 
Clathropora jrondosa, HalL 

DEVONIAN. 

Acervularia davtdsoni, Edwards & Haime. 
Diphyphyllum archiaci, Billings. 

" stramineum, Billings. 
" arundinaceum, Billings. 

Eridophyllum strictum, Edwards & Haime. 
Pystifhyllum t'esiculosum, Goldfuss. 
Zaphrentis rafinesquii, Edwards & Haime. 
Amplexus yandelli, Ed wards & Haime. 
Fat'osites basaltica, Goldfuss. 

" polymorpha, Goldfuss. 
" "var. dubia, Goldfuss. 

Fistulipora canadensis, Billings. 
Alveolite~ goldfussi, Billings. 
StriatQPora Unnceana, Billings. 
Syringopora pel'elegans, Billings. 

" maclurei, Billings. 
Stromatopora pustulifera? Winchell. 

LOWER CARBONIFEROUS. 

Lithostrotion mammillare, Castelnau. 

In the present paper the following species are described, or 
referred to: 

TRENTON LIMESTONE. 

Receptaculites oweni Hall = Ooscinopora sulcata, (Goldfuss), 
Van Cleve. 
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CORALS. 

HUDSON RIVER GROUP • 

• 
Favistella stellata, Hall=Astrea prismatica, Van Cleve. 

Monticulip(Yf'lt diseoidea James= Ceriopora orbiculata"Van Cleve . 
• , gracilis, J ames= Ceriopora tenuis, Van Oleve. 
" 'jamesi Nicholson=in part, Ceriopora multiformis, 

" 

" 

" 

" 
. 
" 

" 

Van Cleve. 
andrewsi Ni~holson=in part, Ceriopo~a multi

j(Yf'mis, Van Cleve. 
ulriehi Nicholson=in part, Ceriopora multiformis, 

Van Cleve. 
dalii Edwards & Haime=in part.,Ceriopora muri- , 

cata, Van Cleve. 
'lnamrnulata D'Orbigny.=in part, Ceriopora muri

caia, Van Cleve . 
approximata=NicholsOIl Ceriopora mammulata, 

Van Cleve. 
tuberculata=Edwards & Hiime= Ceriopora tUQer

eulata, Van Cleve. 
Pal<£ophyllum divaricans NicholsOIl= Cyathophyltum dianthus, 

(Goldfus's), Vall Cleve. 

l'ijIAGARA . GROUP. 

Hdiolites interstiru:tu8, Linne=Astrea porosa, (Goldfuss), 
Van Cleve. 

LyeUia amerieana Edwards & Haime=Astrea vesiculosa, 
Van Cleve. 

Farosites jav08us Goldfuss:-Calarnopora favosa, (Goldfuss), 
Van Cleve. \ 

Theeia major, Rominger=Astrea septa, Van Cleve. 

Syringopora verticillata Goldfuss=Syrin.qopora verticillata,(Gold-
, fuss), Van Cleve . 

. AuloporalJanelevii Hall=Aulopora serpens" (GoldfuRs), 
Van Cleve. 

Eridophyllum rugolmm Edwards & Haime.=Lithodendron larvi
jormis, V a~ Cleve. 

16-G1tOL. 
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CORNIFEROUS LIMESTONE. 

Favosites emmonsi, Rominger=Calamopora --, Van Cleve. 

" limitaris," " spongites (Goldf.), " .. 
" 

, 
hemisphericus Yandell & Shumard=alveolaris, (Gold

fuss), Van Cleve. 

Syringopora perelegrins Billings=SyringQPora cO!spitosa, (Gold-
"fuss), Van Cleve. . 

Heliophyllum halli Edwards & Haime= Cyathophyllurn turbina
tum, (Goldfuss), Van Cleve. 

Heliophyllum coalitum, Rominger. = Cyathophyllurn helian
thoides, (Goldfuss), Van Cleve. 

Cyathophyllu'ln rugosurn, Edwards & Haime. = Cyathophyllurn 
hexagonum, (Goldfuss), Van Cleve. ' 

Diphyphyllum strarnineum, Billings. = Lithodendron jlexuosum, 
Van Cleve. 

Eridophyllum vemeuilianum, Edwards & Haime. = Lithoden
dr-on verticillaturn, Van Cleve. 

Eridophyllum simcoense, Billings. = Lilhodendron vemiculare, 
Van Uleve. 

• 
Cystiphylluin pustulatum, Hall. = ()yathophyllwn I'esiculosum, 

(Goldfuss), Van Cleve. 

Syringostroma densurn, Nicholson. 
(Goldfuss), Van Cleve. 

BRYOZOA. 

HUDSON RIVER GROUP. 

Agaricia bDZetffonnis, 

Ptilodictya, falciformis, Nicholson. = Ceriopol"a ens{fol'rnis, 
Van Oleve. 

CLINTON HROUP. 

Ptilodictya expansa, Hall & Whitfield. = Ptilodictya lanceolata, 
(Goldfuss), Van Cleve. ' 

Ptilodictya bipunctata, Van Cleve. = Ptilodictya bipunctata, 
Van Cleve. 
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Stictopora compressa, Van Cleve. = Eschara compressa, 
Van Cieve. 

Stictopora bijurcata, Van Cleve. = Eschara bifurcata, Van Cleve. 

Stictopora Van clevii, Hall. = Eschara ramosa, Van Cleve. 

Stictopora multifida, Van Cleve. = Eschara multifida, Van Cleve. 

Retepora angulata, Hall. = Retepora producta, Van Cleve. 

TRENTON LIMESTONE. 

PROTISTA. 

RECEPTACULITES, De France. 

RECEPTACULITES OWENI. 

Plate 1, Fig. l. 

Receptaculites Ott'Mi, HALL •. Geological Report, Wisconsin, 1861. 
Ooscinopom 8uleata (Goldfu8s), VAN CLEVE MSS., 1853. 

Specimens of this species were obtained from the lead-bear
ing rocks of Iowa, and identified with Coscinopora sulcata, of 
Goldfuss, by Mr. Van. Cleve. Dr. Owen had previously made 
the same identification, and termed the lead-bearing rock "as 
the" Coscinopora beds." (Report on the Mineral Region of 
the Northwest, p. 40, 1844~) 

Orzqinal Deseription.-Body consisting of a br9ad, expanded 
disc, from four to twelve inches in width, and from one-quarter 
to half an inch in thickness (rarely a little thicker); surface un
dulating, with an abrupt funnel-shaped depression in the cen
ter of the upper side, from which the cell-rows radiate in curved 
lines. 

The thickness in the center is not more than one-eighth of 
an inch, and at a distance of three or four inches from the cen
ter is less than half an inch; cells cylindrical in the middle and 
contracted above and below, the walls of the cavities often 
showing transverse stl'ioo, which appear like the remains of 
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septa. The distance of the cells from each other is variable, 
those near the center being closer together, though, in reced
ing from the center, there are, at jnterv,als, intercalated rows of 
cells, which take the same direction, and give the cells a closer 
arrangement toward the margin than in the intermediate space 
before the intercalation of the additional rows. The apertures, 
both above and below, are essentially rhomboidal; but in well 
preserved surfaces there are remains of rays, which, however, 
are rarely observed; and I have not seen them on the opposite 
sides of the same specimen. 

The various stages of decomposition, and degrees of' preser
vation, present a great variety of surface aspect. In some con
ditions there is visible It distinct groove, extending along the 
surface from one cell to the next, across the curving inter
spaces. 

Geological Formation, and Localities.-In the Galena limestone 
of Wisconsin, Northern Illinois, and the eastern part of Iowa, 
this fossil is everywhere present, and is the most marked and 

, characteristic form in the rock. , 
'Specimens of RelJeptaculites are found in the Niagara group 

of Indiana. They offer such varied conditions of preservation, 
and their true nature and structure is so little understood, that 
extracts from a paper by Mr. Billings upon this subject are 
here introduced, giving the results of comparisons between a 
number of species and many individuals. The paper in ques
tion appeared in the" Canadian N aturalil'lt" for June, 1865. 

"The genus may be described as consisting of organisms, _ 
which, when full-grown and perfect, are of a discoid, cylin
drical, ovate or' globular shape, hollow within, and usually, if 
not always, with ;:tn aperture in the upper side. In or near the' 
center of the lower sid.e there is generally to be seen a small 
rounded protuberance, indicating, most probably, the position 
of the primitive cell or nucleus from which the animal com- ( 
menced its growth. In some species the lower side is' more 
or less concave, and often the nucleus is not at all elevated 
above the surface adjacent thereto. Its place, however, ill the 
absence of any other guide, may generally be found by ob
serving the point toward which the spiral lines or rows of 
plates on th~ outer surface converge. The body-wall is of a 
somewhat complex structure. It consists of three parts-an 
external and an internal integument, and, between these, the 
pecnliar . tubular or spicular skeleton presently to be described. 
The external integument may be called the' ectorhin,' and the 
internal the' endorhin.'" 
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"The ectorhin is usually composed of numerous small rhom
boidal plates, closely fitting together, and arranged in curved 
rows, which radiate in all directions from the nucleus outward 
to the peripheral margin of the base, and thence, ascending, 
converge to the edge of the aperture in the upper side., Two 
or three of these rows of plates (the precise number is not yet 
determined) originate in the nucleus, and, as they diverge from 
each other, newrows are introduced between them. The num
ber of rows diminish l).gain on the upper side aGcording as they 
converge toward the apex of the fossil. The plates at and im
mediate.1y around the nucleus, and also toward the center of 
the upper side, are somewhat smaller than they are at the wid
est part or middle region of the body. It seems probable that, 
in some of the species, this integument was ofa flexible, cori
aceous consistence. In others, the plates were solid. In R. 
occidentalis (Salter), when silicified specimens are treated with 
acid, the plates are easily separable; and, therefore, although 
in close contact, they are not anchylosed togethel'. 

"The endorhin is also composed of small rhomboidal plates, 
arranged in curving rows, but it differs from the ectorhin in be
ing perforated by numerous small circular orifices, one of which 
is situated at each point where the angles of four plates meet. 
From the center of each of the plates of this integument there 
radiate four small canals, one proceeding straight to the middle 
of each of the sides of the plate, where it communicates with 
a similar canal in the adjoining plates. Each of these plates 
is, therefore, connected by these canals with the four plates in 
contact with it. The canals are excavated in the substance of 
the plates, and communicate with the central canal of the 
transverse tubes. The canals are not always perfectly circular, 
but are often flattened or irregularly circular. The endorhin 
varies greatly in the extent to which it is developed. In some 
specimens the plates are well defined and rhomboidal, with per
fectly'circular pores at the angles. In others the plates are not 
at all defined,. the ectorhin being one continuous integument 

• without sutures, but always with the full complement of pores. 
The latter, in such specimens, are not all circular, but are va
riously shaped orifices, sometimes with rough edges. There. 
are also. specimens in which the endorhin consists of only a thin 
film capping, as it were, the tubes and inclosing the canals, the 
pores being proportionally larger than they are in those with 
well-developed plates. The end of each tube in these speci
mens fotms an irregular, rounded tubercle, instead of a rhom-
boidal plate." . . 

"The tubular skeleton, above alluded to, consists of numer
ous small, straight, rarely curved, cylindrical tubes or hollow 
spicula, placed parallel to each, other and at right angles to the 
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plane of the body-wall, of which they form the greater portion. 
They connect, and at the same time keep asunder the ectorhin ' 
and the endorhin. One of these tubes springs from the center of 
each plate o{ the ectorhin. It is, at its base, or next to the ec
torhin" very slender, but enlarges so as to attain its full thick
ness at about one-fourth of its le.ngth, and then remains at the 
same diameter throughout until it reaches the endorhin, by a 
single plate, of which its inner extremity is, as it were, capped. 
The outer extremity of each tube has four slender stolons, one 
proceeding to each of the four angles of that particular plate 
of the ectorhin from the center of which it (the tube) springs. 
It there seems to form a connection with the stolons of the· 
three adjacent plates, whose angles meet at that point. The 
stolons are so arranged that-ane of them always points inwards 
towards the nucleus, and aue>ther, on the opposite side of the 
tube, outwards or up-wards. It is proposed to call these the 
radial stolons; they form continuous lines, radiating in all di
rections away from the nucleus. The other two stolons of each 
tube project at right angles to the direction of the radial sto
lons; they form circles around the nucleus, and may, therefore, 
be called the cyclical stolons. The connection of all these dif
ferent parts may be better understood by studying the follow
ing figures:" 

I. •..... , . ~ '. , 

,. . . 

2. 

Figure 1, is of a small portion of the body-walls, broken 
transversely to show the tubes and the apertures of the hollow 
stolons. Figure 2 represents the usual appearance of the lower 
portion. ..one cornel' of the specimen is represented as de
nuded of the ector}1in, showing the characters beneath, which 
are explained by reference to figure 3, which is a diagramatic 
restoration, showing the features described above. These 

iI figures. are somewhat abridged from those given in the" Cana-
dian Naturalist." ." 

• 
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POLYPI. 

HUDSON 'RIVER GROUP. 

COL UMN ARIA, GOLDFUSS. 

FA VISTELLA, HALL. 

FAVISTELLA s'rELLATA. 
Plate I, Fig8. 2,3,4. 

Favistella 8tellata, HALL. Pal. N. Y. vol. i, 1847. 
" " " WHITE. Geology and Natural History of Indiana, 11th 

Report, 1881, p. 378. 

'],he figures of this species on plate 1, are given in addition 
to those identified by Mr. White, and serve to further illus
trate this characteristic species of the Hudson River group. 

This species is abundant in the upper part of the Hudson 
River Group at Madison and other localities in Indiana. 

MONTICULIPORA,* D'Orbigny. 

MONTICULIPORA DISCOIDEA. 

Plate 10-Fig.~. 4, 5. 

Ghretete8 discoideus, .JAMES. Cat. Low. Sil. Foss., 1871. 
., • "NICHOLSON. Pal. Ohio, vol. ii, p. 206, 187;3. 

Geriapora orbieulata, VAN CLEVE MSS., 1853. 

"Corallum free, discoid, sharp-edged, concavo-convex, from 
five to eight lines in diameter, and from one to nearly two lines 
in greatest thickness. Under surface concave, covered with a 

_ very thin epitheca, which but for one or two obscure concen
tric wrinkles, is nearly smooth, and which is in general so del
icate as to reveal clearly through its substance the bases of the 
superjacent corallites. Upper :surface gently convex, not ex-. 

"The following species have been described under the genus Monticulipora, and some of 
them have been more recently arranged by Nicholson under new subgeneric designations 
Other subgenera have also been proposed by Mr. Ulrich, and th~re is still a want of agree
ment among the several authors who have described the species of this group of fossils. The 
material at the disposal of the writer for the present purpose does not afford the means for 
eritical discussion, nor is the subject, under any circumstances, an inviting one at the pres
Qnt time. 
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hibiting aby tubercles or elevations of any kind. Corallites 
sub-equal, the larger ones usually scattered irregularly amongst 
the smaller ones, and rarely aggregated into distinct groups. 
Calices with moderately thin walls, polygonal or aub-circular, 
from eight to ten in the space of one line. The ordinary co
rallites are not separated by any system of minute intermediate 
tubuli." (Nicholson Pal. Ohio, vol. ii, p. 206, 1875.) 

Formation ((nd Localities.-1n the Hudson river group of 1n
dial'la and Ohio. 

MONTICULIPORA {tRACILIS. 

Plate 10, Pig.g, 1, 2, 3, and Plate 11, Pig. 11. 

Chmtetes gmcili.s, JAMES. Cat. Foss. Cincinnati Group. 1871. 
Oe.riopora tenuis, VAN CLEVE MSS., 1853. 

"Corallum dendroid, the branches solid or hollow, cylindrical 
or sub-cylindrical, dividing dichotomously at short intervals 
and at very acute angles (usually from 25° to 40°), from less 
than one line to two lines or more in diameter. Corallites very 
small, from ten to twelve in the space of one line, opening 
obliquely on the surface by oval or sub-triangular calices, the 
walls of which are separated by very distinct lines of demarka
tion, aud between which are placed more or fewer very minute 
tubuli. The surface shows no elevations or tubercles, but is 
entirely smooth, and altogether destitute of any groups of 
large-sized corallites. The margins of the calices are some
times finely granulated. This species may, in general, be dis
t\nguished b:y the oval, or rounded, thick-walled calices, and 
the minute dImensions of the ordinary corallites, together with 
the marked obliquity of the corallites to the surface, and the 
very acute angle at which the sterns bifurcate." (Nicholson, 
Pal. Ohio, vol. ii, p. 198, 187;).) . 

Formation alld Localities.-Hudsoll River group, Indiana and 
Ohio. 

MONTICULIPORA JAMESI. 

Plate 11, ~Ji'ig. 8. 

Ch(etele.; Jamcsi, NICHOLSON. Pal. Ohio, vol. ii, p. 200, 1875. 
In part Ccriop01'a mult~f01'111i •• , VAN CLEVE MSS., 1858 . 

.. Oorallum of cylindrical or sub-cylindrical, usually hollow 
branches, the diameter of which is from three to five lines, or 
of lobate or sub-palmate masses, the extremities of which are 
rounded. Branyhes, in the ramose examples, dividing dichot-

'" omously at varying intervals, irregularly thickened and nodu
lated, Corallites oval, circular,. or sub-polygonal in section, of 



PALEONTOLOGY. 249 

unequal sizes. The larger corallites are about six in the' space 
of one line, with extremely thick walls, the margins of the 
oval or rounded calices being generally obscurely tuberculated 
. or granulated. The large corallites are occasionally separated by 
extremely minute cylindrical tubuli, which vary in number in 
different splicimens, or in different parts of the same specimen, 
their presence, however, usually being a little conspicuous. '.1;'he 
surface exhibits no eminences or tubercles of any kind, nOl'are 
there any groups of large sized corallites; but typical speci
mens exhibit, at inegular intervals, stellate spaces,which are 
either solid or minutely punctate, and which have a diameter 
of about two-thirds of a line." (Nicholson, Pal. Ohio, vol. ii, 
p. 200,1875.) 

Formation and Localities.-Hudson Ri ver group, Ohio and In,
diana. 

MONTICULIPORA ANDREWSl. 

Plate 11, Fig. 9. 

Mcmticulipara andrewsi, NICHOLSON. Structure and affinities of Monticulipora, 1881. 
In part Oeriopora multi/armis, V AN CLEVE MSS., 1853. 

MONTICULIPORA U LRICHI. 

Plate 11, Fig. 10, 

Monticulipol'a ulrichi, NICHOLSON. Structure and affinitie~ of Monticulipora, ~881. 
In part Oeriopara multi/ormis, V AN CLEVE MSS" 1853. 

MONTICUJ,lPORA DALIl. 

Plate 11, Fig. 2. 

Ohretetes dulii, E. & H. Pa!. Foss. des Terr. Pa!., 1851. 
In part Ceriopara muricata, VAN CLEVE MSS., 1853. 
Monticulipara ramosa, E. & H., as identified by some authors, 

"Coralhim branching, the stems cylindrical or elliptical, 
diverging dichotomously at short intervals, sometimes reticu
lating their average diameter when full grown from three to 
four lines, but when immature from one to two lines. Calices 
in general, six to eight in the space of one line, polygonal, 
with moderately thick walls. A greater or less number of ex
~eedingly small calices always intercalated among the ordinary 
~orallites. Surface covered with conical, often sharply pointed, 
rarely transversely elongated eminences or tubercles, which 
sometimes attain a height of more than half a line, and which 
are placed at distallces apart of from half a line to nearly one 
line. Commonly these' eminences are arranged in irregular 
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diagonal lines, and they are always occupied by corallites which 
do not exceed the average in point of size. The summits of 
the tubercles, indeed, are not unfrequently solid, or are occupied 
by corallites of less than average size." (Nicholson, Pal. Ohio, 
vol. ii, ~. 192, 1875.) 

Formation and Localities.-Hudson River group, indiana and 
Ohio. 

MONTICULIPORA MAMMULATA. 

Plate 11, Fig. 1. 

JIrlonticulipom marmnulata, D'ORBIGNY. Podr~ de Paleont., 1850. 
In part Ceriopora muriro/a, VAN CLEVE MSS., 1853. 

"Corallum forming irregular expanions of very considerable 
size, sometimes palmate or lobate, carrying the polypes on both 
sides; thicknes& of the corallum' usually varying from two to 
four lines; surface covered ;withrwell-marked and prominent 
tuberosites, usually.of a rounded or obtusely conical form, the 
elevation of which varies in different specimens. The tubercles' 
are somewhat irregularly arranged, at intervals of one line to 
a line and a half apart, and they are covered with calices which 
are very slightly larger than the average, occasionally with 
some very minute tubes interspersed amongst them. The cor
a1lites are sub-equal, polygonal, with thin walls, from eight to 
ten in the space of one line. Very rarely one or two very 
minute calices may be detected at the angles of the average 
corallites." (Nicholson, Pal. Ohio, vol. ii, p. 207, 1875.) 

Formation and Localities.-In the shales of the Hudson River 
group, Indiana and Ohio. 

MONTICUI,IPORA APPROXIMATA. 

Plate 11, Fig. 6. 

Chretetes approxirrtatUl<, NICHOLSON. Pal. Ohio, vol. ii, p. 193, 1875. 
Ceriopora mammuiata, V AN CLEVE MSS., 1853. 

"Corallum composed of cylindrical stems, from one and a 
half to nearly three lines in diameter, dividing dichotomously 
at short intervals. Corallites tolerably thick-walled, oval, sub
circular, or polygonal in shape, from eight to ten in the space 
of one line, often with excessively minute coralIites interspersed 
amongst them, though these are rarely as abundant as' in the 
preceding forms, and may be nearly absent. Surface exhibit
ing a number of small conical or somewhat transverselyelon
gated eminences, which are very slightly ~levated above the 
general surface. These eminences are placed in irregular diag-
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onal rows, ·separate about half a line transversely and two
thirds of a line measured vertically, and they are either solid at 
their summit or carry a few excessively small cylindrical tubuli, 
with or without one or more of the ordinary corallites." (Nich
olson, Pal. Ohio, vol. ii, p. 193, 1875.) 

Formation and Localities.-Hudson River group, Ohio and 
Indiana. 

For reference to figures 3, 4, 5, 7,12 and 13, see explanatiolls 
of plate 11. 

MONTICULIPORA TUBERCULATA. 

Plate 10, Pig. 6. 

()hretetes tuberculatus, E. AND H. Pal. Foss. des Terr~ Pal., 1851. 
Compare Ohretet~ cortirons, NICHOLSON. Pal. Ohio, vol. ii, p. 210, 1875. 
<Jeriopora tubemulata, VAN CLEVE MSS., 1853. 

Mr. Van Cleve had intended giving the same specific name 
to this fossil as was published by Edwards & Haime. In his 
MSS. description he says: 

"Forms a covering upon other- fossils; the specimens thus 
far found having been in every case upon fragments of ortho
<!eratites. The surface is set with carinate turbercles, alternat~ 
ing with each other in perpendicular ranges, and having their. 
longer diameters in the direction of the ranges. The cell
mouths are equal, and cover alike the tubereles and the spaces 
between them." . 

Formation and Localities.-Hudsoll River group, Indiana and 
Ohio. 

PALLEOPHYLLUM, Billings. 

P ALlEOPHYLL UM DIV ARICANS. 

Plate 1, Pig. 5. 

()yathophYUum dianthus, (Goldfu$s,) VAN CLEVE MSS., 1853. 
PaI=phyUum dit'a1'icans, NICHOLSON. Pal. Ohio, vol. ii, 1875. 
Palreophyllum divaricans, (Nicholson), WHITE. G,"ology and Natural History, 

Indiana, 11th Report, p. 377, 1881. 

A description of this species is given in the Indiana Report, 
loco cit. -
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N I A GAR A G R 0 U P. 

HELIOLITES, Guettard. 

HELIOLITES INTERiTINCTUS. 

Plate 2, Fig8. 1, 2, 3. 

J.'lfadrepora interstincta, :t:.INNE. SYBt. Nat., 1767. 
A8trea vesicU/08a, VAN CLEVE MSS., 1853. 

Mr. Van Cleve's description probably refers to this species, 
although his figures are not perfectly clear. The description, 

. as taken from his manuscript is as follows: 
"Astrea fungiform, Or somewhat branched; stars equal, dis

tant, sunken; lamellal few; interstices porous." 
"This coral is found nodular, semiglob-qhtr, fungiform with 

stipes of various length, and, occasioually in fragments exhib-
I itiuga branched structure. The entire surface is covered with 

small pores, like punctures of a needle, among which small, 
deep stars are sunken. They st nd without ord.er, rather dis
tant from each 9ther, and have only 12 or 14 slight lamellal. 
The stars and pores are upon oth the upper and lower sur
'faces, and upon the stipes of the fungiform specimens also." 

Formation and Localities.-" Gavel, Da.yton, silicious, Hunt
ington, Indiana. 

Specirhens of this species ar numerous in Indiana, Ken
tucky and Tennessee, and of less freqneilt occurrence in Michi
gan and other localities. 

L YELIJIA, Edu ards 0' Haime. 

LYELLIA A ERICANA. 

Plate 2, 1;'ig8. 4, 5; Plate 3, Fig 7. 

Lyellin Americana, E. & H. Mon. Pal. FOB. Terr. PaL, 1851. 
As/ren porosa, (Goldfus~) V AN CLEVE MS3. 1853. 
Lycllia Americana, (E. & H.) WHITE. Geo ogy and Nat. Hi~t. Indiana, 11 Report, 

p. 381, 1881. , 

The figure given on plate 47 o' the 11th Report (plate 3, fig. 
7, of this Report) represents a nch wGuthered specimen and 
special phase of the occurrence f this species. Figures 4 and 
5 on plate 2, are enlargements, showing the structure of the 
corallum. 
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THEClA, Edwards ~Haim:e. 

THEClA MAJOR. 

pli.te 2, Fig. 6. 

Astren septa, V AN Cr.I:VE ~fHS., 1853. 
''l'heIJin majo!', RoMIN(JER. HeoJ. SurV'. Mich. Pal., p. 67, 1876. 

253 

The figure referred to this species on plate 2, has somewhat 
larger corallites than is common; but the description given by 
Mr. Van Cleve corresponds very closely with the original de. 
scription of Dr. Rominger, which is as follows: 

"Discoid lenticular expansions, covered on the lower side by 
a concentrically wrinkled epitheca, with diverging strire, indi· 
cating the outlines of procumbent tubes, which bend into an 
erect position before they open on the upper surface of tile 
disks. Diameter of tubes two millimeters,joining under well· 
marked, obtusely crested, polygonal margins, which in.close 
dilated artificial pits. Walls stout, but variable in thickness in 
different portions of the sam~ speCimens. Twelve radial,crests 
extend half way to the centre; their edges are decorated with 
two rows of granulose spinules. Diaphragms numerous,par· 
tiaHy fiat, partially convex,. fOl'ining a monticulos!;J projection 
with spinulose or granulose surface. Por.es large and abundant." 

Formation and Loealities-.lnthe Niagara group at Charles
ton Landing, and other localities inlndiaua, and at numerous 
localities throughout the western extension of this formation. 

FA VOSITES, Lantarck. 

F AVOSITES FAVOSUS. 

Plate 3, Figs. 1-4. 

Ca/amopara jatVJ8a, GOLDJ'1JSS. Petrel. Germ., 1826. 
Galamopom jaV08a, (Goldfuas), VAN CLEVE MSS., 1853. 
Favolfites javosus (GoldfuBS), WHITE. Geology and Nat. Hist. of Ind., 11th Report, 

p. 383, 1881. 
This species was previously identified among the plates of 

Mr. Van Cleve by Dr. C. A. White. The figures above referred 
to serve to illustrate this common and characteristic coral of 
the Niagara group. 

F AVOSITES (.A.STROCERlUM) VENUSTUS. 
t:: 

Plate 2, Ji'igs. 7, 8. 

Astrocerium vtmmtum, HALl.. Pal. N. Y., vol. 2, p. 120, pl. 34, 1852. 
VAN CLETE MSS., 1853. 

The figures on plat~ 2, referred to this species, represent 
its ordinary characters. Figure 7 shows the cell apertures 
somewhat enlarged • .. 

, 
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SYRINGOPORA, Goldfuss. 

SYRINGOPoRA VERTICILLATA. 

Plate 3. Fig. 5.

SyringopoN~ vel'ticiltutu, GOLDFUSS. Petref. Germ., 1826, 
Syringopora verticiltata, (Goldfu8s,) VAN CLEVE MSS., 1853. 

"Large aggregations of parallel or diverging tubular stem8~ 
from two to three millimeters in diameter, keeping a distance 
of from two to :five millimeters apart, across which they con
nect at various not very close intervals by narrow, transverse, 
branch tubules, of which two or three are always ~ent oft· at 

, nearly the same height, but not in true verticillate position. 
The tubes are :filltd by invaginated, irregularly funnel-shaped 
diaphragms, attenuated at the lower ends into long siphons. 
The longitudinal rows of' spinnles are rarerly well preserved in 
tnetubes of the specimens which are all fo~qnd in silicified con
'iition. The colonies of stelI).s are often, large, several feet in 
diamMer; their basal portions, composed of prostrate, irreg
ularly reticnlated expansions of' stems, differ considerably from 
the erect parts, and aIpong the specimens of colonies a great 
many variations occur as regards the size of the tubes or their 
mode of growth. In some the stem" are distant, in others near; 
in some perfectly straight, in, other's flexuose or geniculated 
with regular verticillate side connections or with dispersed side 
arms branchiug oft' at remote interva.ls or in closer proximity." 
(Rominger Geol. Survey, Michigan, pal. p. 80.) 

The descriptIOn and observations of Mr. Van Cleve on this 
species are of value and interest, and are here repeated in full. 

"Syringopora with straight, remote tubes; s,mall connecting tubes 
sub-verticillate. 

"The cylindric, perpendicular and parallel tubes have the 
thickness of a stout raven quill and have the partitions within 
them close together. The side connecting tubes are almost 
verticillate. Calcareouspetrejaction, from Drurnmond's Island, 
Lake Huron. 

(" Gravel, Dayton. In the specimens found here, there is more 
regularity in the positions of the whorls, thaa in the one figured 
by' Goldfuss, their perpendicqlar distances ft'om' each other 
being less and more uniform and their horizontal extensions 
being almost in perfect planes. In &nsequence of this, the 
coral has the form and appearance of a very regular scaffold-
ing.") ,j. 

Formation and Localities.-Specimens maybe met with at 
any of the productive localities of the Niagara lim'estone. 
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AULO.;pORA, Goldfuss: 

AULOPOR.A VANCLEVII, - N. Sp. 

Plate 4; Figs. 1, 2. 

AulOJHrm serpens, (GoJdfnss), VAN CLJo;VE MSS., 1853. 

From the descriptioH and figures of Mr. Van Cleve, we a~e 
led to consider his specimens as having been found in the Nia
gara Group of Indiana, and therefore differing from A. serpens 
belonging to the Devonian. H~s description is as follows: 

-"Aulopora incrusting; creeping; tubes nQ,rrow, pr'oiiferous 
from the side of the apex alternately or connected in network; 
orifices contracted, opening upward. ' 

"The straight obconic tubes ar-e proliferous near their upper 
ends, just below their mouths, w>hich are round, slightly con
tracted and curved ~pwards. Either one tube sprouts from 
the preceding one, or two of them put forth, which then reo 
cede from each other in a fork, and then frequently unite again 
like a net by new sprouts and form meshes of difterent shapes 
and sizes." , , 

There are specimens in the State collection from the Falls of 
the Ohio and vicinity, which agree very well with the above 
description and the figure on plate 4. Aulopora serpens is a 
much larger form, although of similar growth. 

Formation and Localities.-:-Niagara Group, Indiana and Ken
tucky. 

ERIDOPHYLL UM, Edwm"ds ~ Haime. 

ERIDOPHYLLUM RUGOSUM. 

Plate 3, Fig. 6. 

ErWophyllum rug08ltm E. ,&. H. MOD. Pol. Foss. des Terr. Pal. 1851. 
Lithodendron laroijm-mu, V AN CLJi:VE MSS., 1853. 

. ' 

Crespitosc masses of ,cylindrical stems. Stems about ten 
millimeters in diameter, parallel, flexuous, with marked con
strictions and numerons lateral, acanthiform processes of at
tachment. Lamejlre forty to fifty in each cup, crenulated. 

Formation and Localiti(!s.-Quite common in the Niagara 
group of Indiana and Kentucky. 
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CORNIFEROUS LIMESTONE. 

FA VQSITES, Lamarck.· 

FA VOSITES EMMONSI. 

Plate 4, Fi!J8. 3, 4. 

Emmonsia ~iBpherWa, E. & H. MODog. Polyp. Foss. Terr. Pal. 1851. 
CblamQpora -, V AN CLEVE MSS., 1853. 
Favoaitea emmonsi, ROllINGER. Fossil corals, p. '1:1. 1876. 

·.Fuvoritea emmomi, HALL. Illustrations of Devonian Fossils, pl. ix. 1876. 

The original description of this species, loe. cit., is as follows: 
;" Tubes unequal, r.ounded-polygonal, from one to one 'and a 
half millimeters in diameter. Tube channels longitudinally 

. striate by 'a cycle of twelve furrows; of the-intermediate ba.nd
like spaces, each one bears a vertical row of horizontal squamre, 
which are iu alternating position in the adjoining rows. Dia
phragms rarely simple, straight, generally cOIRPosed of anchy-
16sed, lateral squamre, presentin~ an angular, substellate surface; 
or the interlacing squamre remam free, and constitute imperfect 
septa instead of complete transverse diaphragms. Pores)arge, 
forming in single or double, or even triple r:Qws on each side, 
according to its width, and in plact'8 they are much more nu
merous than in others. It is often noticeable that tubes, for a 
ce'rtain part of their length, are intersected by simple, straight 
diaphrams, without complication by lateral squamre, and again, 
both above and below, are found' divided by very irregularly 
interlacing compound septa. This form grows in large convex 
masses, or in discoid expansions, with a conceutrically wrinkled 
epitheca on the lower side." 

Formation and Localities.-This species is common in the Cor
niferous limestone of Indiana, and is also found in Kentucky, 
Ohio, Michigan, New York and Canada. 

" . 

F AVOSITES LIMITABlS. 

Plate 4, Fi!J8. 5, 6>. 

Oaiamopora apongites (Goldfu8S), VAN CLEVE M~., 1853. 
Favo8ites limitaris, RollINGER. Foss. Corals, p. 36 .. , 1876. 

"Ramified and reticulated ste~s, from :live to ,fifteen milli
meters in thickness, forming horizontally explanate expansions 
or erect fruticose ramifications. Tubes very thick walled, open
ing nearly rectangularly to the surface, with circular orifices, 
the walls forming either a !lolid, undefined interstitial mass; or, , 
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in another state of preservation,. the polygonal outlilles of ellch 
tube are visible on the surface of the interstices as delicate en
graved lines. Several varieties are observed in regard to the 
mode of growth, and the size of the tubes. The tube orifices 
rarely exceed the diameter of one millimeter; often they are 
smaller, and in some forms they are all equal in a specimen. 
Others have smaller and larger orifices intermingled. A part 
of the orifices of the side faces of the stems are often found 
dosed by opercula, situated below the outer edge of the chan
nels; in the interior parts of the tube channels diaphrams are 
not regularly developed, and Me of rare occurrence. Pores 
large, distant, and irregularly dispersed. In older stems the 

. tube channels not unfrequently become considerably narrowed 
by excessive incrassation of the tube walls, while the pore chan
nels gain inle~gth and width, and appear on the surface as 
vermicular, transverse channels connecting the tube channels, 
which latter are, in their narrowed condition, hardly larger 
than the connecting pore channels." (Rominger, Fossil Corals, 
p.36.) . . 

Formation and Localities.~Commoll to the Cornif~rous lime
stone in Indiana, Kentucky, Michigan, New York and Canada. 

FA VOSITES HEMISPHERIC US. 

Plate 5, Fig8. 1, 2. 

In part Oaiamopol'a aliJoo/aris (Goldfuss), VAN CLEVE MSS., 1853. 
PavoBite8 hemisphericu8, YANDELL & SHUMARD. Contributions to the Geology of 

Kentucky. 1847. 
F'avo8ites hemisphe:ricu8, ROMINGER. F088il CoralR, p. 25, pI. vi. 1876. 
FavoBite<l hemisphe,icu8, HALL. Illustrations of Devonian Fossils, pI. ii.· 1R76. 
FavoBites turbinatu8, BU.LINGS. 1859. 
Not Favo8ites hemispheric:/I,B, EDWARDS & HAIME. 1851. 

The description of this species, as limited and amended by 
Dr. Rominger, is as-follows: 

"The tubes of this form are about two millimeters in diam
eter, of unequal size, rounded polygoila1. Tube cavity gener
ally smooth, intersected by simple flat diaphragms. It occurs 
rarely that the diaphra,$ms are compound and angular on the 
surface, formed by ancHylosis of lateral !lquamiform projections. 
Lateral pores large, usually in a single row on each side, and 
moderately distant. Sometimes, however, two rows of pores 
may be observed on a side. The mode of growth mentioned as 
the most characteristic feature of this species is, nevertheless, 
quite" variable. We find polyparia of subspberical orot' bi
convex lenticular form, or in cylindrical, Yirregularly flexuose, 
root-like masses, over a foot in length, or in elongated horn-

17-GEOL. 
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shape; all of which forms proceed from a single pl'oliferous 
mother-tube. At first the poJyparium is attached by its narrow 
and usually excentrical apex, but soon it becomes free, and the 
apex is folded over by the. spreading margins of the rapidly 
enlarging corallum. The tubes diverge in graceful Clll'VeS from 
an imaginary central axis toward the periphery. Those ends 

. terminating on the lateral faces of the cOl'allnm. have their 
walls thickened in their peripheral portion, and thei!" orifices 
are all closed by opercula of concentric annular structure, with 
a central opening while growing, which is finally closed by a 
so1i1 nodular piece. The margins of the opercula are fre
quently decorated by twelve carinm converging from the mar
gins toward the centre, but not reaching it. In specimens with 
excessively thickened wall substance, these radial carinm are 
'very obscure or entirely obliterated. The orifices terminat
ing on the convex disk of the corallum are all open, m.ore thin 
walled than the others, and of more pronounced polYg'onal 
form .. It often happens that these centrally situated, thmner 
walled tubes have been destroyed by weathering, while the ex
terior lateral tube ends, of massive structure, have resisted and 
been preserved. The upper end of such specimens is deeply 
'excavated, and the limticular forms are transmuted into concave, 
patelliform dishes. The elongated, horn-shaped specimens 
terminate in this case with a funnel-shaped excavation resmbling 
the calyx of a Cyathophyllum, which resemblance is augmented 
by the exposure of the side faces of the septate tubes, arching 
from the center to the periphery, which bear a descriptive like
ness to the radial lamellre, with intermediate vesicular cell 
spaees of the calyx of a Cyathophyllum." (Rominger, Fossil 
Corals, p. 25.) I 

Formation and Localities.-Common in the Corniferous lime
stone of Indiana, and throughout the extent of this formation 
in other States and in Canada. 

SYHINGOPORA, Gold/tuil. 

SYRINGOPORA PER1U.EGAJI'S. 

Plate 7, Fig. 1. 

Syringopora ere..-pitosa, (Goldfus.~) VAN CLEVE MSS., 1853. 
Syringopora perelegans, BILLINGS. Can. Jour., N. 8., vol. iv. 1859. 
Syringoporapere/egans, (Billings) WHITE. Geol. Sun. Indiana, 11th Report, p. 

39R. 1881. 

The original description of this species is given in the pre
vious report. The present figure represents a compact mass of 
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(lorallites and agrees with the description of Billings, and the 
figures and description given by Dr. Rominger in his work on 
the fossil corals. The fig,ure on plate 49 of the 11th Report, 
represents the tubos as considerably larger than usual with 
S. perelegans, and may represent another species. 

HELIOPHYLL UM, Hall. 

HELIOPHYLLUM HALL!. 

Plate 6, Fig. ]. 

Heliophyllum halli, E. & H. Brit. FOBS. Corals. 1850. 
Ogathophyllum turbinatum, (Goldfuss) VAN CLEVE MSS., 1853. 

"Gorallum simple, tnrbinate, or cylindro-conical, usu Ily 
€longate, and slightly curved at its base, provided with 
epitheca, and presenting slight circular swellings. Galice 
(lular, rather deep, with a small septal fossula: Septa (8 or 
even more) very thin, closely set, rather broad at their up er 
end where they are arched and denticulate; alternately lar er 
and smaller, slightly twisted near the center of the visc ral 
<lhamber. A vertical section shows that the lateral proce ses 
of the septa are arched and ascendant; those situated toward he 
upper end of the corallum terminate at the edge of the se a; 
those situated lower down unite near the center of the visceral 
<lhamber, so as to constitute irregular tabultE. The interseptal 
loculi are filled up with these lamellate processes, which are 
situated at about half a line apart, and united by closely-set 
simple dissepiments that form right angles with them. Diam-
eter of the calice from 1 to 2 inches." . 

[Edwards & Haime, monograph of the British Fossil Corals, 
4th part, p. 2:35, 1853.] 

Mr. Van Cleve's engraving gives a good representation of a 
fine specimen of this species. 

Formation and Lo~alities.-Common in the Corniferous lime
stone and Hamilton group of Indiana, Kentucky, Ohio, Michi
gan, New York and Canada. 

Plate 7, Figs. 2, 3. 

()yathrrphyllum hez.i.anthoides, (Goldfnss) VAN CLEVE MSS., 1853. 
Ogathophyllum coalitum, ROMINGER. Fossil Corals. 1876. 

"Astrreiform masses of very large, polygonal polyp cells 
measuring about four centimeters in diameter, each one sur-
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rounded by its own complete wall. Surface of calyces ex
i)anded, discoid, with an abrupt but shallow central pit, the 
reversed bottom of which conically projects, covered by the 
central ends of. the radial crests. 'Lamellffi linear, sub-equal, 
from sixty to seventy in the circumference of a calyx, crenula
ted by transverse trabeculre (bars), which are the ends of lateral, 
arched carime decorating the side faces; about fourteen carinre 
on the length of one centimeter. Interstitial spaces filled with 
vesicles arranged in arched ro~s running diagonally across the 
carinations. Central area traversed by transverse, larger plates, 
which are much intersected by the vertical lamellre." (Rom
inger, Fossil Corals,p. 108. 1876.) 

Formation and Localities.-::E'requently found among drift 
specimens from the Corniferous limestone. 

Mr. Van Cleve has identified the simple and compound forms 
as one specieR, which he describes as follows: "Cyathophyllum 
solitary or crespitose; terminal cell with margin broad, some
what reflexed; in crespitose specimens pentagonal; c,enter 
widely umbilicate; rays in pairs, unitiIlg> in a disk." 

It may be doubtful whether the simple and compound spe
cimens are specifically identical. 

CYATHOPHYLLUM, Goldfuss. 

CYATHOPHYLLUM RUGOSUM. 

PlaJe 8, Fig8. 1, 2. 

As/rea rulJosa, HALL. Geo!. Rept. 4th Dist., N. Y" 1843. 
CytlthaphyUum rugosum, E. AND H. Mon. Pol. Foss. des Terr. Palaeoz, ]851. 
CyaJhophyllum hexag(l1Ium (Goldfuss), VAN CLEVE. MSS., 1853. 

"Astrreiform colonies of polygonal, intimately united sterns· 
of a diameter from one to one and a half centimeter, which, in 
some specimens of a certain state of preservation, are separa
ble, and present longitudinally ribbed polygonal stems, annu
lated by transverse wrinkles of growth. Calyces joining, with 
gradually ascending side walls, inclosing conical cell pits; or 
the end cells are formeq.,by an abrupt, narrow, central pit, with' 
horizontally expanded, discoid margins. The bottom of the' 
cells is sometimes formed by diaphragms with a smooth, central 
spot; usually the lamellre reach to the center and intermingle 
there, forming a twisted knot. Number of lamellre in the Clr
cumferencG of the calyces, from 35 to 45. Their edges are 
crenulated, the side faces traversed by arched carinre, which, in 
some specimens, are almost obsolete; in, others, very distinct. 
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Interlamellar interstices, traversed by small vesicle~, filling 
them to the margins of the calyces. The center of the stems 
is transversely septate by diaphragms, intersected in their outer 
circumference by continuous vertical lamelloo; centrally their 
continuity is interrupted, and the ends are merely carinatiolls 
on the upper face of the diaphragms." (Rominger, Fossil 00-
rals, p. 106, 1876.) 

Formation and Localities.-Oommon in the Oorniferous lime
stone, in Indiana, Kentucky, Ohio and other localities. 

DIPHYPHYLL UM, Lonsdale. 

DIPHYPHYLLUM STRAMINEUM. 

Plate 9, Fig. 2 . 

. DiphyphyUum stramineum, BILLINGS. Canadian Journal N. S., vol. iv, 1859. 
DiphyphyUum stramine'!£m, WHITE. Geol. Rept. Indiana, 11 Report, p. 388. 1881. 
Lithodrndron jlexuo8um, VAN CLEVE MSS., 1853. 

This species was identified among the engravings of Mr. 
Van Oleve, by Dr. White, in a previous report. The present 
figure represents a more compact form of the species. 

Formation and Localities.-Oorniferous limestone, Indiana, 
and in numerous other localities for this formation. 

ERIDOPHYLL UM, Edw'ards 0' Haime . 
• 

ERIDOPHYLLUM VERNEUILIANUM? 

Plate 8, Fig. 3. 

Eridophyllum Verneuilianum,. E. & H. Mon. Pal. FOB!!. deli! Terr. Palo, 1851. 
EridophyUum Verneuilianum, NICHOLSON. Pal. Ohio, vol. ii, p. 239. 
Lithodendron 't'ertieillatum, VAN CLEVE MSS., 1853. 

"Oorallum eomposed of cylindrical, straight, or slightly flex
uous corallites, which have-a diameter of from four to six lines, 
and are united by horizontal connecting proc.esses placed at 
intervals apart of from half an inch to one inch and a half. 
Septa usually about forty-five in number, alternately large and 
small, extending very nearly to the centre of the visceral cham
ber, and thus invading the central tablJlat(jl area. The septa 
are uilited in the outer zone of the corallites by numerous del
icate dissepiments. The distance between the difterent coral
lites varies much, being sometimes as much as half an inch, 
whilst at other times the corallites are nearly in contact." 
. (Nicholson, Pal. Ohio, vol. ii, p. 239.) 

Formation and Localities. 00rniferou8 limestone, Indiana, 
Kentucky and Ohio. 
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]iRIDOPHYLLUM SIMCOENSE. 

Plate 9, P'ig. 1. 

]"1'idflJJhylium Simcoense, BILUNGS. Can . .Jour. N. S., voL iv, 1859. 
Lithodendran vermiculare, V AN CLEVE MSS., 185a. 

"Corallum forming colonies of cylindrical, straight, flexuous, 
or crooked cora\lites, from two to three lines in diameter, dis
tant from one another from oue to three lines, and united by 
short horizontal connecting processes at intervals varying from 
two to six lines. The connecting processes are thil;k where 
they spring from the wall of the corallite, thin in the middle, 
and again thick where they join the contiguous corallite; and 
they are often, though by no means universally, all turned the 
same way in the same' colony. The surface usually exhibits 
encircling folds of growth, along with vertical ridges corre
sponding with the septa. There is a well developed central 
tabulated area, into which the septa penetrate slightly, or not 
at all. The septa are between forty and fifty in number, alter
nately large and small." 

"rrypical examples have the corallit'es straight, with the con
necting processes placed at tolerably uniform distances, but 
many examples occur in which the corallit~s are very crooked, 
and the intervals between the connecting processes extremely 
variable. Increase by parietal gemmation, -the young individ
ual bending upwards arid becoming parallel with the older 
corallites, is a phenomenon which can commonly be observed." 
(Nicholson. Palreontology ot the Province of Ontario, p. 34, 
1874.) 

F'ohnation and Localilies.-Common in the Corniferous lime
, stone at numerous localities throughout its extent. 

CYSTIPHYLLUM, Lonsdale. 

CYSTIPHYLL UM PUSTULA TUM. 

Plate 9, Figs. 3, 4'! 51 

Oystiphyllnm pust!J/atum, HAI.1.. Fos~. Corals Niag. and Up. Held. groupH. In ad
vance of Museum Report, p .. 58. 1882. 

O!l8tiphyllum vesiculo .• um, ( Goldfuss) VAN CLEVE MSS., 1853. 

Among the forms of Cystiphyllum figured by Mr. Van Cleve 
and referred by him to O. vesiculosum (Goldfuss), are the figures 
given on plate 9. Figure 3 represents the form ana dimensions 
of O~ pustulatum (Hall), of which the following is the original 
description: 
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"Uorallum simple, turbinate, more or less rapidly expand
ing; proportional height and diameter varying; in some incli
viduals of thirty-five millimeters in height the diameter of the 
calyx is fifty-five millimeters,- in others, having a height of 
eighty millimeters, the diameter of the calyx is forty millime-

. ters; exterior comparatively smooth, with concentric wrinkles 
and t,trire, and distinct external costre; calyx from twenty to 
thirty-five millimeters in depth, for a short distance from the 
margin, flat or gently curving, then abruptly and regularly 
sloping to the center; the entire surface of the (~alyx shows 
prominent cysts from one to three millimeters in diameter, in
creasing but little, if any, in size toward the center; occasion
ally a cyst occurs much larger than the ordinary ones; surface 
of the cysts marked by moderately coarse, interrupted stria
tions. This species is the only one from this locality in which 
the cysts are not more or less interrupted by the rudimentary 
lamellre." 

Formation qnd Locality.-Corniferous limestone, Falls of 
the Ohio. 

STROMATOPORA, Goldfuss. 

SYRINGOSTRO]'{A, Nicholson. 

STROMATO!>ORA' (SYRINGOSTROMA) DENSU1[. 

Plate 10, Fig. 7. 

Syringo~troma d~~a, NICHOl,SON. Pal. Ohio, vol. ii, p. 251, 1875. 
Agaricia boleti/armis, (GoldfuBs), VAN CLEVE MSS., 1853, 

The figure given, represents, in.a measure, the characters 
described and illustrated in the original description of the 
species contained in vol. ii, of the Palreontology of Ohio, al 

follows: 
"Sarcodeme apparently forming irregular masses or thick 

crusts, composed of an exceedingly dense calcareous tissue con
taining very minute cells. This tissue is probably essentially 
composed of successive concentric laminre, separated hy verti
cal dissepiments; but its deusity is so great that it may be re
garded in practice as a mass of laminated calcareous matter 
in which excessively small but numeJ,'Ous cellular compart
ments are excavated. Not only are these cells extraordinarily 
small, but they are only now and then arranged in horizontal 
liues, arid they often assume the form of minute tubuli passing 
through more than one layer. Hence it is impossible to count 
the number' of' laminre· or rows of cells in a given vertical 
space, and it can only be said that the mass is denser and the 
cells more minute than in any known species of stromatopora, 
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whilst, nevertheless, the composition of the whole out of con
centric laminre is very conspicuous. The mass is traversed by 
numerous very irregularly disposed horizontal canals which 
ruIl nearly parallel with the surface, have a diameter of usually 
frolll one-fifth to one-fourth of' a line, and are placed at inter
vals apart of from one-third of a line to about one line. The 
upper surface exhibits two distinct sets of apertures-firstly, a 
series of very minute and crowded perforations, which doubt
less correspond with the cells of the mass; and, secondly, a 
larger set of apertures, which are very irreg'ularly distributed, 
arid are likewise very numerous. These latter apertures are 
circular, have a diameter of from one-ei~hth to one-fifth of a 
line, are placed at intervals of' from one-fourth to one-half line 
apart, and are almost certainly the apertures of a series of 
vertical canals. 

"As regards the additional characters of the surface, the 
specimens differ so materially that I can not with certainty 
affirm. that they belong to the same species. In the most 
typical examples the surface is undulating, and exhibIts llJ.lmer~ 
ous star-like, not elevated, impressions, formed of vermicular 
bifurcating horizontal canals, which 'radiate from a central 
point. When partially decorticated, it is seen that these 
radiating canals have a distinct calcareous lining, and, whilst 
in the main horIzontal, some of them penetrate the mass ob
liquely, and thus pass below the actual surface. The diameter 
of these star-like iinpressions is about half an inch, or rather 
less; they are placed close together over the whole surface." 

In the description given by Mr. Van Oleve he says: "The 
upper surface has confluent, irregularly scattered stars of un
equal size." Taken in connection with his figure it seems evi
dent that he had specimens of the species described by Pro
fessor Nicholson in the Palreontology of Ohio. 

Formation and Localities.-Found in the Ooruiferous lime
stone in its extent'through Ohio and Indiana. 
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BRYOZOA. 

HUDSON RIVER GROUP. 

PTILODICTYA, Lonsdale. 

PTILODICTYA FALCIFORMIS. 

Plate 12, Fig. 1. 

Ptilodictya falciformis, NICHOLSON. Pal. Ohio, vol. ii, p. 259. ]875. 
Ceriopora enlfijormis, V AN CLEVE MSS., 1853. 
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"Polyzo:.try consisting of a single unbranched, <?r slightly 
branched, elongated, flattened, narrow, and two-edged. frond, 
the form of which is more or less curved and falciform, and 
which gradually expands from a pointed base till it reaches a 
width of two lines within a distance of less than half an inch 
above the base. The total length may exceed two inches, but • 
the width rarely or never exceeds two and a half lines. The 
transverse section is acutely elliptical, the thickness in the mid~ . 
dIe not exceeding half a line, and the flat faces of the frond 
are very gently curved, and are not angulated. No central 
axis can, as a rule, be made out with certainty, though the ex
istence of such can sometimes be demonstrated. The edges of 
the frond are thin and sharp, formed by a narrow band, which 
is longitudinally striated, and, when perfect, is perforated by 

# the apertures of minute imperfect cells, which have a longi
tudinal direction. Both sides of the frond are celluliferous, 
the cells being apparently perpendicular to the surface, and 
being arranged in intersecting diagonal lines, which form 
angles of about thirty degrees with the sides of the frond, and 
thus cut one al)other at sixty degrees. The mouths of the cells 
are oval, or somewhat diamond-shaped, their long axis coincid
ing with the axis of the fl'Ond, alternately placed in contiguous 
rows, about eight in the space of one line measured diagonally, 
and ten in the same space measured transversely, the outer
most rows very slightly smaller than the others. WaIls of 
the cells moderately thick; no surface-granulations, tubercles, 
spines, or elevated lines. The mouths of the cells parallel with 
the general surface, neither lip being eRpecially prominent, and 
the plane of the aperture not being oblique." (Nicholson, Pal. 
Ohio, vol. ii, p. 259. 1875.) 

Formation and Locality.-Hudsoll River group in Ohio, and 
also found in the same hot'izon in Indiana. 
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OLIN'rON GROUP. 

PTILODICTYA EXPANSA. 

Plate 12, Fig8: 2, 3. 

Phrenopom (Pt1:lodictya) expansa, H. & W: Pal. Ohio, vol. ii, p. 114. 1875. 
Flustm lanceohtta, (Goldfuss) VAN CLEVB MSS., 1853. 

"Frond forming broad, elongate stipes, the entire length and 
form not determined, the larger fragments seen measuring 
nearly an ineh in width hy nearly two and three-quarter inches 
in length, with a thickness <;>f an eighth of an inch. 'rhe 
lateral edges are slightly irregri1ar, but generally parallel in the 
specimens under consideration. Frond distinctly separated 
longitudinally into two parts by a thin, central partition, ex
tending from edge to edge, from the surfaces of which the cells 
take their. origin, and diverge obliquely upward and outward 
to the s.urface of the frond. 

"Surface of the frond di vided by thin, long-itudinal partitions, 
forming the sides of the c.E)lls, and separating them into longi
tudinal rows. The outer edges of the partitions are slightly 
raised above the upper and lower walls of the cells, and count 
ten or eleven in the space of a tenth of an inch. Oells slightly 
oval, a little longer than wide, arranged in horizontal, 01' nearly 
,horizontal rows, diverging from the central partition at an 
angle of about fifteen degress above a horizontal, but varyiug 
soinewhat in different parts of the frond. There is 'an appearance 
of maculre, or slightly elevated patches, on the surface, but they 
are not sufficiently distinct to determine their order or arrange
ment." (Hall & Whitfield. Pal. Ohio vol. ii, p. 114. 1875.) 

Mr. Van Cleve evidetltly had very large and fine specimens 
of this and other species of hryozoans from the Clinton group of 

• Dayton, Ohio. One of the illustrations shows the rounded and 
somewhat pointed termination of the fronds and their uniform 
width. . 

Pormation and Locality.-In the yellow limestone of the 
Olinton group, neal' Dayton, Ohio. The term Olinton group 
for these limestones is used in defer~nce to the Ohio Reports, 
and was also the position assigned to these rocks by Mr. Van 
Oleve. They may constitute a member of the Niagara group. 

PTILODICTYA [1OUB GENUS?] BIPUNCTATA (Van Cleve), N. Sp. 
Plate 13, Fig. 5.' 

Escham bipunctata, V AN CL~:VE ?ISS. 

The following description is taken from the manuscript of . 
Mr. Van Ole've, and, in connection with the figure, serves to 
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characterize this fi~e species in a very satisfactory manner. 
The lobate form cif one of the fronds is not incompatible with 
the genus, and has been noticed in P. falciform is, Nicholson; 

"Eschara spreading, leaf-Hke or lobed, flat; cells oval, in lon
gitudinal ranges; end-borders of the cells bi-punctate. 

"Thin, flat-spread; double membranes, of various forms, 
commencing with a narrow base and widening more or less, 
sometimes forming two lobes. The cells lie in longitudinal 
ranges, generally somewhat curved, running from the narrow 
base to the upper margin of the membrane, diverging fre
quently to make room for the intervention of new ranges as 
the fossil widens. The cell-mouths do not lie in regular ranges 
obliquely or crosswise, being in some places QPposite to each 
other, and in others alternate. Two opposite dot-like cavities 
.are formed in each space between the cells, as they succeed 
each other in the longitudinal ranges." 

Formation and Locality.-In the'lrmestone of the Clinton 
group, Dayton, Ohio. 

STICTOPORA, Hnll. 

STICTOPORA COMPRESSA, N. Sp. 

PlateH, Fig. 3. 

Eschara compressa, VAN CLEVE MSS., 1853. 

"Escham branching, compressed; branches broad, their edges 
without cells; cells oval, perpendicnlar. . 

"Compressed, broad, branching stems. The cells are larger 
and deeper than in any of the preceding species. They lie in 
longitudinal ranges, are oval, and are sunken perpendicularly to 
the tmrt'ace of the stem. A pOl,tion of the thin edge of the 
stem iF; without cells." 

Formation and Locnlity.-Clinton group, Dayton, Ohio. 

STICTOPORA BIFURCATA, N. Sp. 

Plate '13, Fig8. 3, 4. 

BSQha1'Q bifurcata, V AN CLEVE MSS., 1853. 

"Eschnra forked, compressed, slightly channeled; branches 
slellder; cells with oval mouths, in longitudinal ranges, and in 
oblique cross-ranges. 
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"Compressed slender forked twigs, whi<:h are slightly chan
neled lengthwise and have their cells in the channels. '1'he 
cells are oval and very uniform in size and shape. A small cone 
is frequently seen in the bottom of a cell." 

Formation and Locality.-Clinton group, Dayton, Ohio. 

STICTOPORA V ANCLEVII, N. Sp. 

Plate 13, Fig.s. 1, 2. 

Escha..a ..amo.sa, V AN CLEVE MSS., 1853. 
not Srictopom rcmlO.sa, HALL. Pal. N. Y., vol. i, 1847. 

"Eschara spreading, branching; branches in one plane, narrow; 
cells with oval mouths, imbricate, in oblique ranges." 

"Thin, fiat, narrow, brap.ching stems, the numerous r~niifi
cations being all in one plane. The cells form longitudinal
ranges, and lie OVer each otherin oblique cross rows, their oval 
mouths diverging somewhat from the middle of each branch 
toward the edge." 

Formation and Locality.-In the li.mestones of the Clinton 
gronp, at Dayton, Ohio. 

STICTOPORA MULTIFLDA, N. Sp. 
Plate 14, Fig. 4. 

H.~clw1'a rnultifida, VAN CLEVE MSS., 1853. 

" Eschara spreading, fan-shaped, dirided into numerous, narrow, 
contiguous lobes; cells oval, imbricate, in oblique ranges." . . 

"Thill, fan-shaped, :fiat-spread, double membranes, pedately 
cut into' Bumet'OUs divisioJls, which divide again and again, 
each branchlet, after every sub-division, having a breadth equal 
to that of its parent branch. The branches and their subdivi
sions each have about ten longitudinal ranges of cells, lying 
over each othel' in oblique cross ranges, and having slightly 
oval mouths." 

, This species somewhat resembles S. magna, Hall' & Whit
field, from the same horizon, but has not the horigontalar~ 
rangemellt of the cell-pores, the microscopic pores at the base 
of each cell-aperture, and the branches are considerably smaller 
than in that species. The figure illustrates very well the sii/;e 
and manner of growth of this unusually title species. 

Fm'mation and Locality.-In the yellow limestone of the Clin~ 
ton group at Dayton, Ohio. 



PALEONTOLOGY. 269 

RETEPORA, Lamarck. 

RETEPORA ANGULATA. 

Plare 14, Fig8. 1, 2. 

Retepora an[fUiata, HALl.. Pal. N. Y., vol. ii, p. 49. 1852. 
Retepora prodttcta, V AN CLEVE MSS., 1853. . 

"Frond much' expanded (perhaps cyathiform originally); 
branches anastomosing; fenestrules large, very oblong, oval or 
irregularly sub-rhomboidal, varying in size; non-poriferous face 
striated; poriferous face with two or three rows of pores on 
each branch; pores small, round, salient, papilliform." (Hall, 
Pal. N. Y., vol. ii, p. 49.). 

, The specimens which were described by Mr. Van Cleve 
showed that the entire form of the frond was cup-shaped or 
infund ibuliform. 

Formation and Locality.-Limestone of the Clinton gronp, 
Dayton, Ohio.!.". 

NOTE.--I have been requested by Dr. C. A. White to make some corrections in 
the referenceA of figures to certain Bpecie~ of 'the Van Cleve corals, described by 
him in the Eleventh Report of the State Geologist of Indiana. The references ,and ' 
comments herewithcoiI)municated are not to be understood as made' in any captions 
~pirit, but as ex pressions of my own judgment regarding the proper relations of cer
tain illustrations; which I submit with d:ue deference to the opinions cif others: 

Those who were familiar with! the labord of Mr. Van Cleve during his life time, 
know that one of his principal objects was the identification of the American 
Palreozoic corals with the figures and descriptions of Goldfu~s; and this fact will, 
I think, offer a sufficient explanation for the statements I have made in the follow
ing paragraphs. 

Plate 45, figs. I, 2, page 393, Amplexus yandelli. Figs. 1 and 2 are not good 
repreHentations of the species as known to us. Zaphl'entis rajine.>qui, figs, 3, 4, 5, rep
resent different species; fig. 4 is:appal'cntly a Heliophyllum. Figs. 1,2,';{ may 

. represent ZlLphrentis undILla, page,291, plate 20, figs. 7 and 8; aud plate 25, jig. 1, Of 
this Report. 

Plate 47, fi~s. ], 2" page 396, Fistulipora canaden,is. Fig. 1 has the circular aper
tures too regular and equidistan~ to represent F. -canadensis, while the intermediate 
space does not show the angular !ipertures, which are so conspicllous in that species. 
(See Rominger, Fossil Corals, Plate VIII.) The figure 1 representA a species of 
Syringopora, apparently S. ta.bul(ft~~ Fig. 2 is probably a representation of Pavosites 
t'enu.tu.~. 

Plate 47, fig3. 3; 4, page 399, ~ringop()ra Maclurei. The corallites arc too small 
and too,closely arranged to rllpresent thi~ species as usually known. The figure 
has a nearer resemblance to S. p~reiegaW', but is less diffuse. Oompare Syringop01'a 
relieulata, Goldfuss, XXV, fig. 8. 

Plate 47, fig. 7, is much larger than the .ordinary forms of Siriatopora LinnlElLna, 
and may represent another form of the .genu~. The figure appears to me to have 
been in part derived from fig. 5, plate XXVII, of the Petref~cta Germania, which 
the author describes under Oalamopora- polym(jrpha, "var. gracilis, mmis gracilibus 
elnngatis." 
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Plate 48, fig. 1, probably represents Diphyphyllwit al'undinaceul1l, with ,some mod
ification~ in the illustration intended to conform the expression to the ~pecies of 
Goldfu8S, with which it had been identified by the author. 

Plate 49, tig. 1, page 39(, represents Bridopkyllum Verneuilianum. 
Plate 49, fig. 3, page 398, Syringopora pereleg(tn.~. This figure does not represent 

S. perelegans. In size, the corallites approach those of S. maclurei, but they are too 
compactly arranged, and in this respect, as well as in size, more nearly represent 
certain conditions of S. vertic illata of the Niagara group. 

Plate 50, fig. I, page 387. This illustration is undoubtedly intended to repre
sent Diphyphyllum Archiaci, but has been made to conform in some degree to the fig
ure of ()yathophyllum crespitowlI'ln of Golqfuss, and presents the eorallites in too close 
proximity. 

, Plate 50, fig. 2, page 395, Favo':ites polYInIl1'jJha. The figure is evidently copied, 
in a reversed position, from fig. 3a, plate XXVII of Goldfuss' Petrefacta, and is the 
"val'. tuherfJso ralnOsa, tubis minoriblk~ gractlibus" of Goldfuss. It is not unlike some 
varieties of form of the F. hemi..<pherica, which is a very polymorphous "pecies and, 
perhaps, the nearest representative which we have to the European F. polynwrpha. 

Plate 51, fig. 1, page 389, Diphyphyllum arundinllceum. The figure does not repre
sent any ordinary form of this speci~~, ,and it may well, be doubted if it represents 
any American Devonian coral. The figurc was apparently intended by Mr. Van 
Cleve as a representation of Lithode:ndron crespitosmn of Goldfuss, which is cited by 
him us ocenrring at Bensburg, Germany, and Dayton, Ohio. ' 

Plate 51, figs. 2, 3, 4, page 376, "Strepteiasma corniculum." Figs. 2 and 3 represent 
Zaphrentu canadensiB, Billings. 

Plate 52, figs. 1,2, page 383. Fig. 1 apparently represents .J?avosites epidermatus, 
Rominger. Fig. 2 may be of tha.t species, or of >!ome other form from the Corn if
erOlld limestone. 

Plate 53, figs. 1, 2. page 395. Fig. 1 is evidently copied from fig. 2a, plate 
XXVII of GoldfuAs' Petrefacta, and is the variety of Calamopora polymorpha des
ignated by,that author as "val·. tubero8a, tubis maiol'ibus et elongatiR." The American 
form most nearly allied to this may be found among the varieties of F. hem~herica. 
Fig. 2 is copied from the same author, fig. 3, plate XXVII, and is arranged by him 
under ';var. luberoS!lcmmosa, tubl:S minonibus gracilibus." This figure would compare 
very well with forms of P. herniwpherica known in Ohio ancl Indiana. Plate 53, fig. 
3, page 396, Favosites polymorpha, val'. dubia. This figure of Mr. Van Cleve is evi
dently copied, with modifications, from the figure 4a, plate XXVII, of Goldfuss. 
The lower part of the original has been left out. This form is placed by Goldfuss 
under Calamopora polymorpha, "'l'W·. raUlo.~a-dit'((ric(tta tubi.~ obeon·u,u8," and with fig. 4b 
of the same plate, has much resemblance to some of our branching forms of Favo
siteR. 

Plate 54, fig. 1, page 39·l, The figure of Mr. Van Cleve is eyidently copied 
from plate XXVII, fig. la of Goldfuss' Petreiact!l, and is the Oalamopora ill fundi
bulifua of that author. The figure cloRely resembles some forms of Ji'avoltites tubcl'osa. 
Rominger, from the Corniferous limestone of the 'Vest. 

Pl:J.ttl 54, tigs. 2, 3, pages 396 and 397. These figures represent the upper and lower 
sides of Alveolites Goldjussi. 

Plate 55, figs. 1, 2, page 391, Oystiphy/luln vesiculosum, does not represent that species, 
and is apparently closely allied to Oystiphyllwninjundibulu'm, and O. crateri(orme, Hall, 
Fossil Corals of the Upper Helderberg gl'Ol~p, pages 57 and 58, 1882. 



DESCR IPTIONS 

OF 

FOSSIL CORALS FROM THl£ NIAGARA AND UPPER 
HELDERBERG GROUPS Oli"' INn lANA. 

BY PROFESSOR JA~tES HAT.L. 

The limestones of the Niagara and Upper Helderber'g Groups, 
in Southern Indiana, the falls of the Ohio, and adjacent por
tions of Kentucky, have proved extremely prolific in Humerous 
forms of fossil corals. Some of these forms were described by 
Rafinesque and ClifFord, and by Lesueur, as early as 1820; 
others were described by Troost from 1840 to 1844. A consid
erable number of species from this region were described by 
Ed wards and HUlme in 1851, and these constitute an interest
ing and important feature ill their "Descriptions des Polypiers 
Fossile des Terrains Palrezoiqu.e." More recently (1876) Dr. 
Rominger has added considerably to the Humber of described 
species from this region, and there still remains much to be 
done before we shall be able to present a complete history of 
this clas,> of fossils fr'om the Palmozoic rocks of Indiana. 

The following described species, most of them of new forms, 
have been obtained from the following sources, viz.: From the 
collections made by myself and assistants during several years; 
from specimens received from Dr. James Knapp and Henry 
N ettelroth, Esq., of Louisville; by the purchuAe of an extensive 
collection from Rev. H. Herzer, embracing specimens from 
Ohio, Indiana and Kentucky, and finally from collections placed 
in my hands' by the State Geologist of Indiana. 

.. 
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CORALS OF THE NIAGARA GROUP~. 

Genus CHONOPHYLLUM, Edwards ~ Haime. 

CHONOPHYLLUM VADUM. 

Plate 15, Ii'igs. 1-4. 

OhonophyUurn vadum, HALL. Thirty-fifth Annnal Report of the New ~ork State 
Museum of Natural History, advance sheets, p. 6. August, 1882. 

• Corallum sImple, turbinate, straight or slightly curved, acute 
at the base, regularly expanding to the calyx; exterior with 
numerous abrupt constrictions and fine concentric stl'ire; ex
ternal costre very distinct; height thirty-five millimeters; di
ameter of calyx, twenty millimeters; depth ten millimeters; 
sides slightly concave; a flat space at the bottom five millime
ter$ in diameter; number of lamellre seventy, flat and of nearly' 
uniform size at the margin, becoming thinner and alternating 
in size below; the principal ones extending to the center, where 
th.ey are twisted and very slightly elevated. 

Formation and Locality.-Niagara group, Louisville, Kentucky. 

Genus ANISOPHYLLUM, Edwards ~ Haime. 

ANISOPHYLLUM UNILARGUM. 

Plate 15, Figs. 5, 6. 

Anisoph'yUum unilal'gum, HALl" Thirty-fifth Annual Report of the New York 

State Museum of Natural History, advance sheets, p. 8. August, 1882. 

COl'allum simple, turbinate, slender, acute at the base, regu
larly expanding to the calyx'; height thirty millimeters; cliam
eter of calyx twelve millimeters; depth ten millimeters;. 
number of lamelhe fifty, alternating in size, smaller ones rudi
mentary; commencing at the center and continuing I to the 
anterior margin is an excessively developed lamellre, which is 
prominent at the center, becoming less as it approaches the 
margin, and at nearly right angles to it are two narrow fossettes; 
the two lamellre anterior to the fossettes are somewhat more 
prominent than the others. 

Formation and Locality.:....-Niagara group, LouisvilTe, Kentucky •. 

, 

I· 
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ANISOPHYLLUM TRIFURCATUM. 

Plate 15, FI:gs. 7, 8. 

Anisophylfum trijuTC<liu,"" HALL. Thirty-fifth Annual Report of the New York 
State Museum of Natural History,. advance sheets, pa~e 9. August, 1882. 

Corallum'simple, elongate turbinate, slender, very gradually 
enlarging; exterior with numerous eonc,entric wrinkles and 
striations; height twenty millimeters; diameter of calyx eight 
millimeters; depth five millhneters; number Of llirrlellffi fifty~ 
fO~lr; three of the 'lamellm mOI,'e prominent than the others, 
one of which is situated anteriorly, the other two laterdlly, the' 
remainder alternate in size, the smaller ones exte~ding but a 
short distance from the margin; some of the lamellm converge 
to the three prominent ones, the others to the center of the 
calyx. '. 

This species may be distinguished from A. unilargwn by its 
somewhat more slender form, its thinner lamellm and the ab
sence of lateral fossettes. The prominent lamellm are not ex
cessively developed. 

Formation and Locality.-Niagara group, Louisville, Ky. 

, CYJ,..THOFHY;LLUM, Goldfuss. 

CYATHOPHYLLUM INTERTRIUM. 

Plate 15, Figs. 9-11. 

Cyathophyliwil i~tert1'ium, HALL." Thirty-fifth Annual Report of the N. Y. State. 
Museum of Natural History, advance Hheets, page 12. August 1882. 

Corallum simple, broadly turbinate, base obtuse, regularly 
expandil1g to the calyx; external costm very distinct; ex
terior with frequent slender processes, which served for attach
ment and supp6rt; height of coral,lum fifteen Ulillimeters;" 
diameter of the ba8e' seven millimeters; diameter of calyx~ 
eighteen millimeters;;: depth five. millimeters; regularly con-' 
cave, a 'space, at the bottom fiat or slightly curved; tabulre 

. broad, extending the entire diameter of the corallum. There· 
are thirtypromillent ,thin lau1ellm, and between each two of' 
the,se are three smaller· lamellm; ,the large ones extend to>' 
within from three to five millimeters of the center, leaving a. 
smooth space from six to ten millimeters in diameter. 

Formation and Locality.-Niagara group, Louisville, Ky. 
18-GEOL. 
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OYSTIPH YLL UM, Lonsdale. 

OYSTIPHYLLUM GRANILINEATUM. 

Plate 15, Fig. 13, and Plate 23, Fig. 13. 

OystiphyUum granilineat'um, HALL. Thirty-fifth Annual Report of the New York 
State Museum of Natural History, advance sheets, p. 14. August, 1882. 

Oorallum simple, turbinate, straight or slightly curved, acute 
at the base, regularly and rapidly expanding to the calyxj exte
rior with coneentric wrinkles and numerous fine but distinct 

• concentric strire, thirty-five in the space of five millimeters; ex
ternal strire very distinct; there are frequent slender processes, 
serving for attachment and support; when decorticated the cysts 
are conspicuous; height of corallum twenty-five millimeters; di
ameter of calyx twenty-five millimeters; depth fifteen millime
ters; cysts prominent, varying from one to two millimeters 
in diameter, covered by rudimentary I amellre , 120 in number, 
uniform in size, exterding to within two millimeters of the 
center, and very finely granulated. 

This species has a close general resemblance to some of the 
shorter forms of O. Niagarense, but the lamellre and denticula
tions are much finer . 

.Formation and Locality.--:N iagara group; Louisville, Ken
tucky. 

HELIOPHYLLUM, Hall. 

HELIOPHYLLUM PRAVUM. 

Plate 15, Fig. 12, and Plate 25, Fig. 4. 

HeliophyUum pravum, HALL. Thirty-fifth Annua.l Report of the New York State 

/ 

• Museum of Natural History, advance sheets, page 13, 1882, • 

Oorrallum simple, elongate turbinate,curved or tortuous, a~ute 
at the base, with frequent constrictions above, not regularly ex
panding to the calyx; exterior with numerous narrow angular 
annulations; height of corallum twenty-five millimeters; diam-

. eter of calyx ten millimeters; depth five millimeters; some indi
viduals have it greater proportional diameter; calyx campanu
late, a flat space five millimeters in diameter at the bottom; 
fossette dextral, moderately conspicuous at the bottom, becom
ing ob,solete before reaching the margin; number of lamel-
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Ire fifty, of uniform thickness, alternliting in length, rounded at 
the margin, becoming very thin as tl;ley approach the center; 
the shorter lamellre continue to the flattened space at the bot
tom of the calyx, the ~thers to within a short distance of the 
center, leaving a well defined concave space of two millimeters 
in length and one millimeter in width, in continuation of the 
fossette; denticulations thin, prominent, eleven in the space of 
five millimeters. 

Formation and Locality.-Niagara gI'OUP, Louisville, Ky. 

CY ATHAXONIA, Michelin. 

CYATHAXONIA HERZERI. 

Plate 15, Fig. H. 

~"yathaxooia HerJ:ri, HALL. Thirty-fifth Annual Report of the New York State 
Musellm of Natural History, advance sheets, p. 12. August, 1882. 

Corallum simple, turbinate, straight or slightly curved, acute 
at the base, regularly expanding to the calyx; height forty
five millimeters; ca1yx ob1ique; diameter thirty millimeters; 
length of anterior side of corallum fifteen millimeters; co
lumella conical, seven millimeters in height; number of lamellre 
about one hundred, alternating in size, the smaller ones about 
one-third the thickness of the othel's, which continue to the 
columella. 

Formati(}n and Locality.-Niagara group, Louisville, Ky~ 

CORALS OF THE UPP.ER HELDERBERG GROUP. 

STREPTELASMA, Hall. 

STREPTRLASMA COARCTATUM. 

Plate 15, Figs. 15, 16. 

Str'eptelatrma coorctatwn, HAr.I.. Thirty·fifth Anllual Report of the New York State 
Museum of Nahlr<ll History, advance Rheet~, p. 21. August, 1882. 

Corallum simple, turbinate, curved, usually slightly com
pressed; exterior with bi-oad undulations; hejght fifty millime
tel's; calyx slightly oval, greatest diameter twenty-five millime
ters; depth twenty millimeters, sides regularly sloping to the 
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center, an elevation at the bottom five millimeters in height; 
fossette obscure -or wanting; nllIrrber of lamellre eighty, near 
the margin of uniform size, thickened and rounded, on the 
sides alternating, becoming thin as they approach the center; 
the principal ones continue to the center, twisting and coales
cing. The elevation at the center might be considered as due 
to tabulre, but there is no evidence of their existence in the 
specimens examined. 

Formation and Locality.-Corniferous limestone, Louisville, 
Kentucky: 

STREPTELASMA INFLATUM. 

Plate 15, Figs. 17, 18. 

Streptelasmti i'fljlatum, HALL. Thirty-fifth Annual Report of the New York State 
Museum of Natural History, advance sheets, p. 18. August, 1882. 

Corallum simple, turbinate, straight or slightly curved, very 
attenuate below; exteri1r with gentle undulations and -with 
strong longitudinal strire . height forty millimeters ; for about 
one-half'the height grad lally, then very abruptly expanding; 
diameter of calyx forty millimeters, depth, twenty.,fiYe ,m~lJ'i-; 
met~r;~,t. ,~9~s.etJf,\d;l-,e~p, c Jnmencing iat, the, oenter, five, milli
ul'eters'ip width, seven miUimeters. in leng,~h, situated on the 
posterior side; number of lamellre eighty, alternating in size, 
rounded at the margin, ,becoming sharp on the, sides. The, 
adjacent principal lamellre of the anterior portion of the calyx 
coalesce as they approach the ,center, ti,lese . again coalesce, 
forming fascicles of from two to seven lamellre;. those of the 

--; anterior portion are not fasciculated. 
This species bears some resemblance to the figure of Zaphrentis 

corticata, but the lamellre are coarser; the'ir arrangement at the 
center is different, and the external. character!? are v,erY dis-
similar to those of that species. " ! . '!'; " .' 

Formation and Locality. Corniferous limestqne;" Falls of the 
.ohio. . 

STREPTELASMAPAPILLATUM. 

Plate 15, Fig. 20. 

Stre:ptelasma papillatum, HALL. Thirty-fifth Annual Report of the New York State 
Museum of Natural History. Advance sheets, p. 21. August, 1882. 

I ;orallUlIl simple, turbinate, curved ; exterioriwith gentle'illl-
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dulations and a few sharp annulations; height of corallum fif
ty millimeters; diameter of ca1yx thirty-five millimeters; 
depth twenty-five millimeters; sides abruptly descending, leav
ing a flat or concave space at the bottom., fifteen millimeters in 
diameter, in the center of which is a conical elevation of five mil
limeters in height; number of lamellre eighty, at the margin of 
nearly uniform size, alternating below, the principal lamellre 
extending to the ccnter, twisted and elevated, forming a very 
much contorted false columella. 

This species most closely resembles S. mammiferum, but is 
less abruptly expanded. The calyx is circular, not obliqu(>,.; 
the lamellre are smaller, there being eight 01' nine in the space 
occupied by six in that species; the elevation on' the bottom of 
the calyx is less prominent and somewhat different iu character:..... 

Formation and Locality.-Corniferous limestone, Falls of the 
Ohio. . 

STREPTELASMA SIMPLEX . 

. Plate 16, Fig. l. 

Streptelasma simplex,.HALL. Thirty-fifth Annual Report of the New York State 
Museum of Natural History, advance sheets, p. 18. August, 1882. 

Corallum simple, turbinate, straight or slightly curved; cx
terior with concentric wrinkles and strire; longitudinal strire dis
tinct; height of corallum tbirtymillim.eters; depth of calyx twen
ty millimeters; sides regularly sloping; fossette situated a little 
on one side of the ceilter, and consisting of a deep depression !lot 
extendilig on the sides of the calyx; number of lamellre sixty; 
at t.he margin broad, rouilded, nearly unif'orm in size, alternatiilg 
below; the principal lamellre' extending to the center are 
twisted and elevated, forming a small fah,e columella. In all 
the individuals observed there are no tabulre. 

One specimen having a height of nearly forty millimeters, 
and a diameter at the calyx of thirty-five millimeters, corre
sponds essentially with this species, except that on one side 
of the calyx is a smooth elevation extending from the center 
to the margin, acute at the center and expanding as it recedes, 
being at the margin three millimeter~ wide, but this feature is. 
probably due to accident. 

Formation and Locality.-Corniferous limestone; Falls of the 
Ohio. 
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STREPTELASMA lIfAMMIFERUM. 

Plate ]6, Figs. 2, 8, and Plate 21, Figs. I, 2. 

Stl'eptelasma mammiferum, HALL. Thirty-fifth Annual Report of the New York 
State MUHt'um of Natural Hi_tory, advance sheet~, page 21. August, 1882. 

Corallum simple, turbinate, attenuate below, expanded ~n 
the anterior, flattened on the posterior side; exterior with an
n1,llations and gentle undulations; longit.udinal strial coarse, dis-
tinct; height sixty millimeters; calyx oval, length forty-fivfr 
millimeters; width thirty millimeters; sides abruptly sloping,. 
a· cOllical elevation at the bottom ten millimeters in height;_ 
number of lamellal seventy, alternating in size (in some indi
viduals this feature is much more strongly marked than in 
others); near the margin the lamellal are broad, rounded, be
coming very thin as they approach the center, where they are 
twisted and coalescing, forming a prominent filJse columella} 
with prolonged tip. 

Formation and Locality.-Corniferous limestone, Falls of' thfr 
Ohio. 

STREPTELASMA TENUE. 

Streptelasma tenue, HAJ.L. Thirty-fifth Annual Report of the New York Stat~ 

Museum of Natural History, advan~ sheets, page Ii. August, 1882. 

Corallum small, turbinate or sub-cylindrical, regularly curved 
or tortuous; surface with numerous aUll ulations; longitudinal 
strial very distinct; height about thirty-five millimeters; diam
eter of calyx from tell to fifteen millimeters; depth from fifteen 
to twenty millimeters; number of lamellal fifty, alternating in 
size, the larger ones extending neariy or quite to the center. 

Formation and Locality.-Oorniferolls limestone, Falls of the
Ohio. 

PTYCHOPHYLLUM, Edwards 0' Baime. 

PTYCHOPHYLLUM K'APPJ. 

Plate 18, Ji'ig8. 14, 15, and Plate 25, Figs. 6, 7. 

Ptyc,hophyllum versif01'me, in part HALL. Thirty-fiflh Annual Report of the New 
York State Museum of Natural History, advance AhetltR, p. 22. August, 1882._ 

Corallum simple, turbinate, cllrved, sometimes tortuous, rap
idly expanding; frequeutly intermittent and proliferous in its 
mode of growth; length usually from forty to sixty millimeters;-
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calyx from forty to seventy millimeters in diameter; exterior 
with frequent sharp annuiations and conc(mtric strioo; the calyx 
for some distance from the margin is fiat, then abruptly de
scending, having a depth of from fifteen to twent.y millimeters; 
center of' calyx elevated; number of' lamellre from 90 to 10(1, 
slightly alternating in size, near the margin broad and nearly 
fiat, becoming sharper as they approach the center; the stronger 
lamellre continue to the center, are twisted and elevated, form
ing a false columella. 

Formation and Locality.-Crab Orchard, Kentucky. 

AULACOPHYLLUM, Edwards It Haime. 

AULACOPHYI,LUM TRISULCATUM. 

Plate 16, Pig. 5. 

Aulacophyllum trisulcatum, HALL. Thirty-fifth Annual l~eport of the New York 
State Mu~eum of Natural History, advance sheets, page 25. August, 1882. 

Corallum turbinate, irregularly expanding, exterior with, 
numerous constrictions caused by intermittent growth; internal 
costre sharp, prominent; height of cOl'allum forty millimeters; 
calyx thirty-five millimeters in diameter, sub-quadrangular ill 
outline; depth twenty millimeters, sides abruptly sloping to the 
center. There are three fossettes, one wide and deep, extend
ing from the center: of' the calyx to the anterior margin; the 
others not so strong, but conspicuous, are situated at right 
angles to the principal one; lamelloo about 112, alternate ones 
much larger than the others, very sharp and prominent, con
verging to the fossettes, and on the posterior side to a line in 
continuation of the principal fossette; a few lamellre reach the 
center of the calyx. 

,F'ormation and Locality.-Corniferous limestone, Falls of the 
,Ohio, and Clark county, Indiana. 

AULACOPHYLLUJ\l SULCATUM. 

Plate 17, Figs. 7-10. 

Oaninia sulcata, D'ORBIGNY. Prodr. de Palreont. Univ., xi, p. 105. l850. 
Aulacophyllum s'ulcatum, Enw ARDS & HAIME. Polypier.~ Fossiles des Terrains Palre

ozoique, p. 355. Plate 6, fig. 2. 

CoralluIl1 simple, turbinate, regularly curved; calyx oblique; 
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III some examples the length on the anterior side is 120 milli
meters or more, but usually the specimens are smaller, the 
length of the anterior side being seventy millimeters, and the 
posterior side twenty-live millimeters; calyx oval or sub-rhom
boidal; length fifty milliineters, width forty millimeters; in 
none of the numerous specimens observed is the calyx perfect, 
and its depth can not be exactly known, but it was probably 
shallow; the specimens are usually decorticated and somewhat 
smooth; internal costre very, prominent, converging to a lhH~ 
along the middle of the anterior side, and less distinctly to a 
line on the posterior side; the costre of the posterior side also 
converge to the dextral and sinistral sides; fossette commencing 
near the center and continuing to the anterior margin; an ob
scure fossette extends fron1 the center to the posterior margin·;. 
number of lamellre 160, alternating In size, the smaller ones 
extend a very short distance from the margin; part of the an
terior lamellre converge to the fossette, the others converge to 
two lamellre at right angles to the principal fossette, the greater 
portion of the lamellre of the posterior side also converge to 
these two lamellre, a few converge to the indistinct posterior 
fossette; the convergence of the lamellre on the dextral and 
sinistral sides gives the appearance of' iateral fossettcs. The 
two lamellre to which the others converge frequently coalesce 
and extend entirely aCL'OSS the calyx. 

Formation and Locality. Corniferous limestone, falls of the 
Ohio, and Clark county, Indiana. 

AULACOPHYLLUM PRMCIPTUM. 

Plate 16, Figs. 6, 7. 

Aulacophyllum JYm~-iptu7ll, HALJ,. Thirty-fifth Annual Report of the New' York: 
State Museum of Natural History, advance sheetB, page 24. Angust, 1882. 

Corallum simple, turbinate, straight or slightly curved; ex
terior with strong ann ulations, concentric wrinkles and fine· 
strire; longitudinal strire fine, distinct; height of corallum fifty 
millimeters; diameter of' calyx forty millimeters ;c1epth thirty 
millimeters; sides regularly sloping to the center, the calyx 
having the i'orm of an in verted cone; principal fossette narrow, 
extending from the center nearly to the margin; number of 
lamellre 120, of nearly uniform size at the margin, alternating 
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,below. There are two rudimentary fossettes at right angles to 
'the principal one; the lamellre of the anterior side COli verge 
to the principal fossette, a few converge to the rudimentary 
fossettes', the remaining larger lamellre continue to the center 
of the calyx. 

Formation and LocaliUes.-Oorniferous limestone; Falls of the 
Ohio and Olark county, Indiana. 

AULACOPHYLLUM PRINCEPS. 

Plate 16, Ji'igs. 8, 9, 10. 

AulacrrphyUum princeps, HALL. Thirty-fifth Annual Report of the New York State 
Museum of Natural HiAtory, advance sheets, page 23. August, 1882. 

Oorallum' simple, turbinate, regularly curved; exterior with 
numerous irregular undulations of growth, concentric wrinkles 
and striations; longiturli'nal strire fine and very distinct; height 
of full-grown specimens from seventy to one hundred millime
tel's; diameter of calyx from forty to fifty millimeters; depth 
thirty millimeters; form sometimes ovaloI' sub-quadrangular; 
sides abruptly descending, leaving a broad flat or elevated space 
at the bottom; fossette commencing anteriorly to the center, 
not continuing to the margin; number of lamella! from 160 to 
180, of nearly uniform size at the margin; on the sid~s the al
ternate lamellre are much larger than the others; about two
thirds of the lamellre converge to the fossette, or to a line iil 
continuation of it; the remainder converge toward the center 
of the calyx; near the center the lamellre are thickened and 
twisted. From A. sulcatum this species is easily distinguished 
~y the more numerous and thinner lamellre. 

Formation and Localities.-Oorniferous limestone, New York, 
and Falls of the Ohio. 

AULACOPHYLLUM CONVERGENS. 

Plate 17, Hgs. 1, 2. 

Aulacrrphyllum convergens, HALL, Thirty-fifth AI/l1ual Report oj the New York 
State Museum of Natural History, advance sheets, p. 22. August, 1882. 

Oorallum simple, broadly sub-turbinate, regularly curved; 
exterior comparatively smooth with concentric wrinkles and 
striations; longitudinal strire fine, distinct; specimens of the 
same height have a diameter at the calyx varying from twenty-
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fiv(' to forty-five millimeters; in one example the height is ten 
millimeters; length of posterior side, twelve millimeters; of 
anterior side, twenty-five millimeters; diameter of calyx, twenty 
millimeters, for a distance of five millimeters, from the margin 
nearly fiat, then the posterior portion is nearly vertical, the ante
rior portion concave; fossette narrow, deep, extending from the 
bottom ofthe calyx to the anterior margin; lamel1re varying from 
80 to 120 in number according to the diameter of the calyx, 
alternating in size, thin, denticulated; convergence of the 
lamellre to the fossette· very distinct. 

Formation and Localities. Corniferous limestone, Falls of the 
Ohio, and Clark county, Indiana. 

AULACOPHYLLUM PRATERIFORME. 
" 

Plate 17,' Figs. 3, 4. 

A·ulactrphyllum praterijoNne, ,HAl,l,. Thirty-fifth Annual Report of the New York 
State Museum of Natural History, advance sheets, p. 23. August, 1882. 

Corallum simple, turbinate, curved; exterior with concentric 
wrinkles and striations -and occasional constrictions; height of 
corallum thirty millimeters; length of anterior side fifty milli
meters; length of posterior side thirty-five millimeters; diame
ter of calyx forty-five millimeters; depth twenty millimeters; 
regularly concave, bottom of the calyx a little posterior to the 
center; fossette narrow extending from the center to the an
terior margin; number of lamellffi ] 10, alternating in size; about 
sixteen of the larger lamellre converge to the fossette, th& 
others' continue to the bottom of the calyx, where they are 
!\Ughtly twisted, not elevated. 

In general appearance this species is simi.lar to A. convergtN. 
but the anterior and posterior sides are more nearly equal in 
length, the deepest part of the calyx is ncarly central, while in 
that species it is posterior.; the converging of the lamellre to the 
fot'l5ettes i.s much less distinct. 

Formation q,nd Locality.-Corniferons limestone, Falls of the 
Ohio. 
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AULACOPHYLLUM CRUCIFORME. 

Plate 17, Figs. 5, 6. 

Aulacophyllum CI'7WijOrrne, HALL. ThiJ-ty-·fifth Annual Report of the New York 
State Museum of Natural History, advance sheets, p. 24. August, 1882. 

Oorallum simple, turbinate, regularly curved; length of pos
terior side twenty-five millimeters; length of anterior side 
sixty millimeters; calyx oblique, slightly oval; length forty 
millimeters; width thirty-five millimeters, regularly concave; 
fossette commencing just anterior to the center, and for the 
space of ten millimeters very deep and pyriform, narrowing 
and continuing to the anterior margin; number of lamellre 
140; nearly uniform in size at the margin, alternating below; 
the larger lamellre, except those which converge to the fossette, 
.continue to within eight millimeters of the center of tlie calyx, 
leaving a convex space sixteen millimeters in diameter, nearly 
.smooth; at the junction of the posterior and anterior lamellre 
are two rudimentary fossettes at right angles to the principal 
fossette. 

This species is distinguised from A. princeps by the con~ 

spicuous pyriform fossette, the smooth space at the bottom of 
the calyx, and the more conspicuous lateral fossettes. 

Formation and Locality.-Oorniferous limestone, Falls of the 
Ohio. 

AUI,ACOPHYLLUM POCULUM. 

l'ktle 18, Figs. 2, 3, 4. 

Aulacophyllum poculum, HALL. Thirty-fifth Annual Report of the New York State 
Museum of Natural History,-advance sheets, page 25 August, 1882. 

Oorallum simple, sub-cylindrical, short; the attached portion 
of the base large, frequently equal to the diameter of the coral
lum; height of the cOl'allum twenty millimeters; diameter of 
.calyx twenty millimeters; dept.h from eight to twelve millime
ters; sides sloping abrupt.ly, leaving at the bottom a concave 
space three millimeters wide; fossette situated posteriorly, ex
tending from the concave space at the bottom of the calyx to 
the margin; nnmber of'lamellre from eighty to ninety, alter
nating in size, the smaller ones scarcely more than rudimentary. 

, -
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The lamellro near the fossette converge to it, the others con
verge to 'the center; a few extend upon the concave tabulro and 
coalesce with it. 

Formation and Locality. ' Corniferous limestone, Falls of the 
Ohio. 

AULACOPHYLLUM REFLEXUM. 

Plate 18, Figs. 5, 6, 7. 

AulacophyUum'l'eflexum, HALL. Thirty-fifth Annual Report of the New York State 
Museum of Natural History, advance sheets, page 24. August, 1882. 

Corallum simple, elongate, turbinate; exterior comparatively 
smooth; height forty millimeters; diameter of the calyx from 
twenty to twenty-five millimeters; depth fifteen millim~ters; 

. sides nearly vertical; fossette conspi~uous, eXU:l'nding from the 
/:~~er to th~ margin; ;;apmber of lan~ellro eigh~y, altern~ting 
l~.Je, the smaller ones'bout one-thlrdthe thlCkness of. the 
oth'~~, and extending but a short distance from the margin, a 
porti&+ of the larger lamellro converge to the fossette, and their 
extremIties on the side of' thB fossette are turned backward; 
the lamellro opposite the fossette extend beyond the center to 
the bottom, of the fossette; the remaining lamell.re do not reach 
the center of the calyx, their extremities forming a line at right 
angles to the fossette_ There are two rudimentary fossettes. 

Formation and Locality.-Corniferous limestone, Falls of the 
Ohio. 

AULACOPHYLLUM'PINNATUM_ 

PUtte 18, Fig. I, and Plate 22, Fig. 10 . 

.AulacophyUum pinnatum, HALL. Thirty-fifth Annual Report of the New York 
State Museum of Natural History, advance sheets, page 23_, August, 1882. 

Corallum- simple, turbinate, exterior with undulations of 
growth; longitudinal striations distinct; height thirty-five 
millimeters;' diameter of' calyx thirty millimeters; depth 
twenty-five millim.eters; sides regularly sloping; ,a narrow 
deep fossette extends from the bottom to the ant~rior margin; 
number of lamelloo from eighty to ninety, alternating in size, 
the larger ones only reaching the fossette and the bottom of 
cup, thickened and. subangular near the margin, becOIhing 
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thinner on the sides; convergence of the lameIJre to the fossette 
very distinct; there are two rudimentary lateral fossettes, and 

, a less conspicuous one on the, posterior side. 

'. Formation and Lo~ality.~Cornifel'ous limestOI1e;Fa:lls of'the 
Ohio. ' 

AULACOPHYLLUM ,TRIPINNATUM. 

Plate 22, F,:ys. 8,9. 

Aulacophyllum tripinnatum, HALL. Thirty-fifth Annual RRport of the New York 
State Museum of Natural History, advance sheet~, p. 25. Augmrt, 1882. 

Corallum simple, turbinate, short, some individuals expand
ing gradually and others ·mpidly; diameter of' calyx twenty 
millimeters; number of lamellaOl eighty, alternate ones mu~h 
the larger ; their arrangement is as follows: On the post~rior 
side one lamell~ extends,from'the ~rg'in' tcittlfebottom of the 
cup, a little on one side of the' center; thoseadjacen:t on the 

. left converge to it,. those on the right are parallel with it; on 
the right side is a deep fossette, on the left side is a .Jess con
spicuous fossette, a sharp' depressi9,11 connecting the two; the 
lamellre converge to the fossettes an<1the connecting depression, 
·not reaching the center' of the calyx; anterior to the depres-
Aion is an .oblique space ten millimeters wide, and about the ~l 
same height, essentially smooth, f0rmed by the coalescing of 
the lamellre . 

. F.ormation and Locality.-Corniferous limestone, Falls of the 
Ohio. 

ZAPHRENTIS, Rafinesque. 

, : 'ZArH~ENTIS TORTA. 

Plate 22, Fig. 1. 

Zaphrentii'. torla, HALT •. " Thirty-fifth Annual Report of the New York Sta.te Museum 
. of Natural History, advance" sheets; p. ao. August, 1882. 

Corallum simple, elongate turbinate, straight or slightly-
. curved; exterior.with cQncentric wrinkles and. strire, andocca

sional sharp annulations, longitudinal strire distinct; height or' 
corallurri sixty millimet;ers; diameter of calyx thirty millime
ters; depth 'twenty-five miliimeters; sides abrupt. The tabulre, 
for a space of fiye millimeters are nearly fiat, then elevated 
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about five millimeters f~r a short distance,'and then curving 
downwards; number of lamellre seventy-five, alternating in 
size, 'the smaller ones about one-half the thickness of the 
others; the principallamellre extend to the center of the tabulre, 
fasciculating and very much twisted; the sides of the lamellre 
have moderately stl'ong longitudinal striations; fossette extend
ing from the center of the calyx to the margin; its position 
variable. 

Formation and Locality.-Corniferous limestone, Falls of the 
Ohio, and Clark county, Indiana. 

ZAPHRENTIS SUBCOMPRESSA. 

Plate 18, Figs. 8, 9. 

Zaphrentis 8ubcompressa, HALl.. Thirty-fifth Annual Report of the New York State 
Museum of Natural History, advance sheets, p. 28. August, 1882 . 

. Corallum simple, turbinate] curved, somewhat flattened, exte
rior with numerous sharp annulationsof growth; height of cor
allum, forty millimeters; calyx thirty millimeters in diameter, 
broadly oval, depth fifteen millimeters; sides abruptly de
scending; a slightly convex area at the bottom fifteen millime
ters in diameter;. fossette commencing near the center and ex
tending about half way to the auterior margin; lamellre about 
sixty; nearly lmiform in size at the margin; thickened and sub
angular on the sides, becommg thinner and alternating; the 
principal lamellre extend to within four millimeters of the·cen
ter, becoming much thickened for the last three millimeters;' the 
central portion of the ·calyx consists of'a smooth, flat space eight 
millimeters in diameter. 

This species somewhat resembles Z. corru,qata, but the lamellre 
are much thicker at the margin of 'the cup, and more nearly 
uniform in size; the central portion of th.e calyx is smooth, 
and the lamellre are mueh thickened as they approach this area. 

Formation and Locality.-Corniferous limestone; Falls of the 

Ohio. 
ZAPRRENTIS FOLIATA. 

Plate 18, Figs. 10, 11. 

Zaphrtmtis foli.ata, HALL. Thirty-fifth Annual Report of the New York State Mu
seum of Natural History, advance sheets, page 34. August, 1882. 

Corallum simple, elongate, turbinate, curved,; sm'face with fre-
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quent narrow undulations and occasional constrictions; external 
striations distinct; height of corrallum seventy millimeters; di-

- ameter of calyx, twenty-five millimeters, depth, twenty milli
metel's; lamellm about seventy, nearly uniform in size and thick
ened at the margin, alternating and thin belmv; the prindpal 
lamell;:e faseicuJate and extend to within a short distance of' the 
center, leavillg a smooth concave space three millimeters in di
ameter. 

In It transverse sectlon the corallum appears. as if composed 
of numerous thin invaginated lamime; in that respect it resem
bles .(}yathophyllum exfoliatum, but that species is much stronger 
and coarser in appearance. 

Formation and Locality . .....;...Corniferous· limestone, Falls of the 
Ohio. 0" ", ,. 

ZAPHRENTIS PROFUNDA . 

• Plate 19,1;'1[1. 1. 

7Aphrentis profunda, HALL. Thirty-fifth Annllal Report of the New York State 
Museum of Natural History,. advance shee~s, p. 31. August, 1882. 

Gorallum simple, elongate turbinate, curved; exterior with 
numerous 'anllulations; externalstrim fine, distinct; height of 
cOl'allum seventy millimeters; diameter of calyx twenty-five to. 
thirty-five millimeters; depth twenty-five to forty millimeters; 
there is usnally a flat space at the bottom of the calyx from 
one-half to three-fourths the diameter of the corallnm at that 
point, but this feature is sometimes obsolete; number of lamel
Ire from one hundred to one hundred and ten, alternating in 
Elize, thicknened at the margin, thin and sharp below; theprin~ 
cipal lamellm extend to within five millimeters of the center, 
coalescing with the tabulm, and leaving a smooth, nearly flat 
space of ten millimsters in diameter. The proportion of length 
and diameter is variable; individuals with calices of the same 
diameter vary in length from 3~ to 80 millimeters. 

Formation and Locality.-Corniferous limestone; lalls of the 
Ohio. 

ZAPHRENTI& ELEGANS. 

Plate 19, Fig8. 2-5. 

Za:phre:ntia elt-gam, HAf"h Thirty-fifth Annual Report of the New York State Mu
seum of Natnl'al History, advance sheets, page 37. August, 1882. 
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Corallum simple, turbinate, usually slightly compressed, acute 
at the base, regularly expand'illg:{o the calyx; exterior with 
concentr,ic wrinkles and undulations, external strioo distinct, 
fourteen in the space often millimeters; when decorticated the 
internalstriooare usually broad, equal'to one-half the number 
of the lamelloo; corallum usually about, seventy millimeters in 
height; diameter of calyx thirty millimeters ; depth' twenty 
millimeter~, sides abrupt, an oval space at the bottom smooth 
or with the lamelloofaintly indicated; foss:ette usually dextral, 
consisting of a deep elongate depression at the bottom of the 
cup, but faintly indicated on the sides; number of lamelloo from 
eighty to ninety, alternating in size, thickened and sub-angular 
at,themargin;beco~ing very thin and fragile below. 

T~is species may be distinguished from Z. profunda by its 
compressed form, shallower calyx and fin'er lamelloo; from 
Z. nitida ~t differs in its compressed/orm, narrower flattened 
space at the bottom of the calyx, and somewhat finer lamellre. 

Formation and Locality.-Cornifer9us limestone, Falls of the 
Ohio. 

ZAPHRENTIS PONDEROSA. 

Plate 19, Fig. 7. 

Zaphrentis ponderosa, HALL. Thirty-fifth Annual Report of the New York State 
Museum of Natural History. Advance sheets"p. 27. August, 1882 .. 

Corallum simple, turbinate, curved and oblique; exterior 
with strong rounded ridges, longitudinal striations' obscure; 
height of corallum, one hundred millimeters; diameter of calyx, 
forty-five millimeters; depth thirty-five millimeters, with a 
rounded elevation of fifteen millimeters,]n diameter at the bot
tom; number of lamelloo ninety, nearly uniform in size, thick
enedand rounded at the margin, alternating below, and 
becoming thin and sharp as they' approach .the center. A por
tion of the lamelloo extend to the center, twisting and coales- -
cing with the elevated portion of the tabuloo. 

Formation and Locality.-Corniferous limestone, Falls of the 
Ohio. . 

ZAPIIRENTIS NITIDA. 

Plate 19, Figs. 6, a1ld Plate 20, Figs. 4-6. 

Zaphrentis nitida, HALT.. Thirty-fifth. Annual Report of the New York !iltate 
Museum of Natural History, advance sheettl, p. 31. August, 1882. 

Corallum. simple, elongate-turbinate; straight or slightly 
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~urved; exterior with numerous sharp lannuJations and con
~trictions caused by ~ntermittent growth; external strire, very 
.distinct; height of corallum eighty millimet~rs; diameter of 
-ealyx thirty-five millimeters; depth twenty millimeters; some
'what campanulate; a space at the bottom from ten to fifteen 
millimeters in diameter smooth, nearly flat; foss,Eltte consist
ing of a deep 'pit, its continuation extending 'On the side, but 
lbecoming obsolete before reaching the margin of the calyx; 
number of lamellre, from seventy-five to ninety; nearly uniform 
in size; thickened and rounded at the' margin, 'becoming thin 
and alternating below; the principal lamelloo' extend a short 
-distance on the tabulre, coalescing with them, not twisted. 

This species most nearly resembles Z. profunda, bll:t is a more 
>solid form, and the calyx is not so deep. 
, Formation and Locality.-Corniferous limestone, Falls of the 

Ohio. 

ZAPHRENTIS, SPISIlA. 

Plate 19, Fig8. 8, 9. 

Zaphrentis 6pissa, HALL. Thirty-fifth Annual Report of the New York State 
Museum of Natural History, advance sheets, page 30. August, 1882. 

Corallum simple, abruptly turbinate, straight or slightly 
-curved;. height of corallum seventy millimeters; diameter of' 
~alyx fifty millimeters; sides regularly concave; number of 
lamellre ,110, of uniform thickness, alternating in length, the 
Jlrincipal ones extending to the center, fascieulating, coalescing 
:and twisting; presenting a very irregular appearance; fossette 
~on8plCuouS, commencing a short distance from the center and 
-extending to the anterior margin. 

Formation and Locality.-Corniferous limestone, Falls of the 
Ohio. 

ZAPI;lRENTIS TRISUTURA. 

Plate,20, Figs. I-a. 
2aphrentis trisutura, HALL. Thirty-fifth Annual Report of the New York State 

Museum of Natural History, advance sheets, p. 30. August',1882. 

Corallum simple, turbinate, quadrilateral, straight or slightly 
~urved ; longitudinal strire conspicuous ; height fifty ~lillime
ters; diameter of calyx, thirty-five millImeters; sides nearly 
vertical or slightly convex, space at the bottom twenty-five 

19-GEOL. 
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millimeters in diameter; fossette consisting of a deepdepres
sion at the siuistral margin of the tubulm; number of lamellre 
seventy, alternating in size, vel'y thin and sharp on the sides of 
the cup, adja.:eut lamelloo coalescing aud fasciculating, the 
lanielloo thut'l formed ugain faseieulale and extend to the centort 
where they are twisted and elevated into a eomparatively sharp 
crest. 

The quadrilateral form, convex tabulm, deep fossette, and 
fasciculated· lamellm are eharaeteristics by which this species 
may be easily distingu·ished. 

F01"mation and Loeality.-Corniferous limestone, Falls of the 
Ohio. 

ZAPHRENTIS DE1<'ORlIIIS. 

Plate 20, Figs. 9, 10. 

Zaph"entis deformi8; HALL. Thirty-fifth Annual Report of the New York State Mu
seum of Natural History. , . 
Corallum simple, sub-cylindrical, small, the attached portion 

broad, expanding only on one side of the apex, giving to the 
corallum a very oblique growth; diameter essentially uniform 
throughout the whole length; exterior with numerous oblique 
wrinkles and ann ulations; longitudinal striations somewhat 
obscul'e; when decorticated, the internal strioo are broad and 
fm;lOoth, seven in the space of' ten millimeters; height of coral
lum thirty-five millimeters; diameter of calyx fifteen millime
tel's; number of' lamelloo t,wenty-fi ve to thirty, uniform in size, 
extending neady to the centel', leaving a smooth flat space five 
millimeters in diameter. 

The great expansion on one side of the apex, the very oblique 
annuhitions, and few lamelloo, are characteristics by which this 
species is easily distinguished. 

Formation and Loeality.-Corniferous limestone, Charlestown, 
Indiana. 

ZAPHRENTIS CYATHIFORMIS. 

Plate ]5, Fig. 19. Pit/Ie 16, Fig, 4. 

ZapkrentiB cyathfformis, HUI,. Thirty"fifth Annual Report of the New York State 
Museum of Natural HiHtory, .advance sheets, p. 27. August, 1882. 

Corallum simple, turbinate, straight or curved, exterior with 
gentle undulations, comparatively smooth; longitudinal stria-
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tions distinct; height of' corallum fifty millimeters; base at
tenuate; diameter of calyx twenty-five millimeters; depth 
twenty millimeters, sides abruptly descending, a flat area at the 
bottom fifteen millimeters ill diameter, fossette ~xtendingfrom. 
the flat space to the sinistral margin; number of' lamellre, eighty, 
alternating in size, thickeMd near the margin, becoming sharp 
Oll the sides. 

Formation and Locality. Corniferoue limestone, Fulls of the 
Ohio. 

ZAPHRENTIS CONCA VA. 

Plate 21,.Fig. 6. 

Zd.ph7;enlis concava, HALL. Thirty-fifth Annual Report of the New York State Mu
seum of Natural History, advance sheets, page 35. August, 1882.. 

Corallum simple, turbinate, regularly curved; heig~t twenty- . 
nve milJimeters; diameter of' calyx twenty millime~rs; depth 
ten millimeters; the sides descend abruptly to within four milli
meters of the center, where there is a narrow elevation surround
ing an abrupt concavity of five millimeters ill diameter; fossette 
narrow and deep, indenting the margin of' the concave area 
and extending to the anterior margin of the calyx; number of 
lame lIre , seventy, alternating in size, a few extendi.ng to the 
center; tabulre concave in the center, outer portion bendiug 
abruptly downward, intermediate portioll convex. 

Formation and Locality.-Corniferous limestone, Fa1l8 of the 
Ohio. 

ZAPHRENTIS UNDATA. 

Plate 20, Figs. 7, 8. Plate 25, Ji'ig. 1. 

Zaphrentif undata, HALL. Thirty-fifth Annual Report of the New York State 
Museum of Natural History,.advance sheets, page 33. August, 1882. 

Corallum simple, elongate turbinate, gradually and regularly, 
or abruptly curving, so that one portion is at right angles to 
the other; exterior with strong regular annulations and numer
ous moderately strong concentric strire; tabulre usually flat, 
curving downward toward the -margin, and extending nearly 
the entire diameter of the 'corallum; number of lamellre, 120, 
the smaller ones rudimentary. The exterior of this species so 
closely resembles that of Heliophyllum annulatum,that from the 
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external characters alone it would be difficult to distinguish 
them; internally, however, they have not the least resemblance 
to each other. 

Formation and Localities.-Corniferous limestone, Falls of the 
Ohio, and Clark county, Indiana. 

ZAPHRENTIS HERZERI. 

PiMe 21, Figs. 7, 8, 9. 

ZaphrentiB herzeri, HALl,. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, p. 35. August, 1882. 

Corallum simple, turbinate, straight or curved; the anterior
side is frequently flattened in young specimens; base, acut.e,. 
regularly expanding to the calyx; exterior with numerous
rounded annulations and concentric strioo; exterual strioo ob
scure in all the specimens observed; height sometimes forty 
millimeters, but usuaJJy' thirty milliineters; diameter of the 
calyx from fifteen to twenty millimeters; depth from ten to
fifteen millimeters; more or less. oval; usually flattened near
the margin, then abruptly sloping to the ~enter; fossette nar
row, extending from th€ center nearly to the anterior margin;. 
number of lamelloo from sixty to seventy, alternating in size,. 
the smaller ones llot more than five millimeters in length; the 
larger lamelloo extend to the center of the cup, not twisted or
elevated. 

This species has been included with Heliophyllum exiguum, by 
Dr. C. Rominger, (Geological Survey of Michigan), but the 
'form is different, and there are no traces of heliophylloid struc
ture. It may be distinguished from Z. u'n/Jula by its less com
pressed form and the different character of the center of the 
calyx. 

Formation and Locality.-Corniferous li.mestone, Louisville,. 
Kentucky. 

ZAPHRENTIS PLANIMA. 

Plate 21, Fig. 15. 

Zaphrenfis planima, HALJh Thirty-fifth Annual Report of the New York State
Museum:of Natural History, advance sheet!!, page '29. August, 1882. 

Ooralhim .simple, turbinate, strai.ght; exterior with undula
tions of growth; height of corallum sixty millimeters; diame-
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ter of calyx thirty millimeters; depth fifteen millimeters; sides, 
nearly vertical, a flat and smooth area at the bottom, fifteen 
millimeters in diameter, the fossette consisting of a deep de
pression at the anterior margin of this area; number of la
meUre from eighty-fiye to ninety, of nearly uniform thickness, 
alternating in length; the principal ones faintly indicated on 
the outer portion of the flit area, sometimes continuing to 
. the center. In one specimen the bottom of the cup is marked 
by a ridge continued from the fossette. . 

Formation and Locality.-Corniferous limestone, Falls of the 
Ohio. 

ZAPHRENTIS DUPLICATA. 

Plute 21, Fig. 3. 

Zaphrentis dupliootu, HALL. Thirty-fifth Annual Report o~ the New York State 
Museum of Natural History, advance sheets, page 32. August, 1882. 

Corallum simple, turbinate, attenuate below, straight or 
slightly curved; exterior with low rounded ridges of' growth; 
external strire fiue, distinct; height of coraUum forty-five mil
limeters; diameter of calyx, thirty millimeters; depth fifteen 
millimeters; sides nearly vertical; a flat ilrea at the bottom 
twenty millimeters in diameter; fossette deep and narrow, 
commenc'ing near the center and extending to the anterior 
margin; number of lameUre 110, thickened and rounded near 
the margin of the cup, extending a short distance on the flat
tened area at the bottom; the alternate lamellre coalesce with 
the others, the lamellre th us formed fasciculate and coa~esce, 
continuing to the center, where they appear as low tortuous 
ridges; the tabulre at the center are elevated, the outer portion 
bending downward. This species can be distinguished from Z. 
frequentata by its finer lamellre which are thickened and coalesc
ing at the center, and by the narrow fossette .. 

Formation and Locality.-Corniferous limestone, FaJls of the 
Ohio. 

ZAPHRENTIS CALCARIFORMIS. +
Plate 21, Fig. 10, 11. 

Zaphrentis calcarijormis, ·HALL. Thirty-fifth Annual Report of the N~w York State 
Museum of Natural History, advance sheets, p. 33. AugQst, 1882. 

Corallum simple, narrowly turbinate, regularly curv.ed; di-

~ 1"(7V ........ ~ at: (if,V).;) •••. ,.",.. 1/'f1·~.A1·J / 
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ameter of calices in individuals of the same height, varying from 
ten to fifteen millimeters; height twenty-five millimeters; ex
terior with frequent undulations and low, rounded annulations; 
fossette narrow, very deep, commencing at the center and cou
tinuing to the posterior margin; the lamellre extend to the mar~ 
gin; coalescing and forming vertical walls; number oflamellre 
fifty, alternating in size; at a distance of two millimeters from 
the margin the smaller lam,ellre coalesce with the others. . 

This species is easily di:,;tinguished by the deep, narrow fos
sette situate on the posterior side, and the regular coalescing of 
the lamellre near the margm. 

Formation and Locality.-Corniferous limestone, Falls of the 
Ohio. 

ZAPHRENTIS OVALIS. 

Plate 23, Pig. 1. 

-Zaphrentia fWIllia, HALL. Thirty-fifth Annual Report of the New York State Mu
seum of Natural History, advance sheets, page 29. August, 1882. 

Corallum simple, turbinate, straight or curved, slightly com
pressed; exterior with numerous constrictions caused by inter
mittent growth; height fifty millimetel's; diameter .of calyx, 

I - twenty-five millimeters; depth ten millimeters; sides nearly 
vertical, a flat area at the' bottom fifteen millimeters in diam
eter; fossette consisting of a deep depression at the dextral 
margin of the flattened area; number of lamellre seventy
five, uniform in size, extending a short distance upon the tab
uIre, and coalescing with them, becoming obsolete, and leaving 
a smooth area thirteen millimeters in diameter. -

Though not observed in the individuals examined, it may. 
prove that, at the margin of the cup, when entire, there are 
small rudimentary Iamellre, in which case the number given 
above would be increased. --

Formation and Locality.-Corniferous limestone, Falls of the 
Ohio. 

ZAPHRENTIS CONVOLUTA. 

Plate 22, Fig. 2. 

Zaphrentia convoltda, HALL. Tbirty-fiftbAnnual Report of the New York State 
Museum of Natural History. advance sheets, page 37. August, 1882. 

Corallum simple, turbinate, straight or regularly curved, 
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acute at the base, regularly expauding to the calyx, slightly 
compressed, oblique; decorticated specimens appearing some
what smooth; internal strirenot prominent; height of corallum 
seventy millimeters; diameter of calyx forty millimeters; 
depth twenty-five millimeters; a central area, twelve millime
ters in diameter, flat and smooth; number of lamelloo 100, alter
nating in size, the smaller. ones about fifteen millimeters long;· 
usually from two to four adjacent principal lameJlre coalesce 
and' fasciculate, becoming twisted and extending to within six 
millimeters of the center; fossette obscure or obsolete, ' 

'rhis species may be recognized by the conspicuous coalescing 
and fasciculating of the lamellre, and their decidedly twisted 
appearance after coalescing. 

Formation and Locality.-Corniferous limestone, Falls of the 
Ohio. ' 

ZAPHRENTIS COMPRESSA. 

Plate 21, Figs. 4,5. Plair 22, Fig. 5. 

Zaphrentis compre<lsa, ROMINGER. Fossil Corals, r876, page 151, plate 53: 

COl'allum broadly turbinate, straight or very slightly curved, 
flattened, acute at the base, rapidly and regularly expanding; 
exterior with numerous, rounded, irregular annulations; exter
nal costre, in well preserved specimens, prominent. Height of 
cOl'allum one hundred millimeters; calyx oval, length seventy-
five millimeters; width forty millime~ers; sides, nearly verti- • 

/ cal, leaving at the bottom a concave area about· forty-five 
millimeters in length, and twenty millimeters in width; fos
sette, dextral, consisting of a deep oval pit or depression a 
little to the right of the ceut.er, and continuing to the mar
gin of the concavity at the bottom of the calyx. A broad 
groove extends from the fosset.te to the sinistral margin at 
the bottom; on the sides of the calyx the fossette is obsolete; 
nnmber of lamellre 190, broadly angular at the margin of the 
calyx, and nearly equal in size, alternating on the sides; the 
smaller lamellre extend to the flattened I',pace at the bottom; 
the principal larnellre extend to the fossette and continuing 
.groove, slightly twisted. 

This species closely resembles Z. ungula in general appear
# 
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ance, but is much larger, the fossette is always dextral and 
obsolete on the sides, while in Z. ungula it is anterior and con
tinues from the center to the margin. 

Formation and Locality.-Oorniferous limestone, Falls of the 
Ohio. 

SAPHRENTIS UNGULA. 

Plate 23, Fig8. 2, 3, 4. 

Zaphrentis ungula, ROMINGER. Fossil Corals, 1876, page 151, plate 53. 

Corallum broadly turbinate, flattened, acute at the base, reg
ularly and rapidly expanding; exterior with sharp constric
tions; external costoo obscure; corallum slightly and regularly 
curved; posterior portion regularly rounded, anterior nearly 
11at; height, thirty millimeters; calyx, thirty millimeters in 
length; width, twenty millimeters; flat or gently sloping for 
three or four millimeters from the margin, then regularly and 
abruptly descending, leaving at the bottom a small flattened 
area, along the middle of which is a groove at right angles to 
the fossette, which commences at the center and continues to 
the auterior margin; on the flattened area at the bottom it 
1s much more conspicuous than on the sides, where there is 
usually one lamelloo along the middle of the' fossette; number 
of lamelloo eighty, at the margin thickened and of uniform size, 
becoming very thin, and alternating in size below; the princi
pal lamelloo continue to the groove along the. bottom of the 
calyx, and are slightly twisted. 

Formation and Locality.-Oorniferous limestone, Falls of the 
Ohio. Indiana and Kentucky. 

ZAPHRENTIS CONIGERA. 

(See under OLISIOPHYLLUM CONIGERUM.) 

ZAPHRENTIS FUSIFORMIS. 

Plate 21, Figs. 12, 13. 

Zaplarentis fusiformi8, HALL. Thirty-fifth Annual Report of the New York State 
Museum of Natural History, advance sheets, p. 29. August, 1882. 

Corallum simple, turbinate, very slightly curved, a little com
pressed, upper portion usually constricted; exterior with slight 
undulations of growth; height, twenty millimeters; diltI~eter 
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\ twelve millimeters at a distance of ten millimeters from the 
base; diameter of calyx eight millimeter~; depth nve milli
meters; at the bottom. of the calyx a slightly concave space; 
three millimeters in diameter; fossette narrow, conspicuous, 
reaching from near the center to the anterior margin; number 
of lamellre sixty, alternating in size, the smaller ones f;lcarcely 
more than rudimentary, the principal lamellre extend to the 
concave area at the bottom of the calyx and terminate abruptly. 

This species is easily recognized by its small size, constricted 
calyx, and the peculiar appearance of the center. 

Formation and Locality.-Oorniferous limestone, near Louis
ville, Kentucky. 

OYATHOPHYLLUM, Goldfuss. 

CYATHOPHYLLUM VESICULATUM. 

Plate 23, Fig. 6. 

Oyathophyllum vesiculatum, HALL. Thirty.fifth Annual Report of the New Y orl,t 
State Museum of Natural History, advance sheets, p. 41. August, 1882. 

Oorallum simple, elongate turbinate, attenuate below, curved, 
regularly expanding to the calyx; exterior with gentle undula
tions of growth; height thirty-five millimeters; diameter of 
calyx twenty millimeters; depth fifteen millimeters; sides 
regularly sloping to the center; number of lamellre sixty, 
slightly alternating in size, very thin; the principal lamellre 
extend to the center of the calyx, hot twisted. The inter-lam
ellar cyats are small, but very distinct. This character gives to 
the-cOl'allum somewhat the appearance of a Cystiphyllum. 

Formation and Locality.-Oornifero~s limestone, Falls of the 
Ohio. 

OYATHOPHYLLUM ARCTIFOSSA. 

Plate. 24, Figs. 1, 2. 

Oyathophyllum arctijossa, HAM.. Thirty-fifth Annual Report of the New York State 
Mttsenm of Natural History, advance sheets, p. 40. August, 1882. 

Oorallum simple, turbinate, straight or curved; sometimes 
regularly expanding from a conical apex; at other times the 
diameter at the base is greater than at a short distance above; 
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exterior with concentric wrinkles and moderat~ly prominent 
annulatiolls; height of corallum eighty millimeters; calyx 
broadly campanulate, having a diameter of :fifty millimeters 
and a depth of twenty-:five millimeters; fossette deep, narrow, 
commencing about eight millimeters from the center and con
tinuing to the anterior margin; number of lamellre 120, nearly 
uniform in thickness, alternating in length; the larger ones, as '. 
they npproach the bottom, fuseiculate, a few continue to the 
center, coalescing with the tabulre. 

Formation and Locality.--Oorniferous limestone, Falls of the 
, Ohio. 

OYATHOPHYLLUM DEPRESSUM. 

Plate 24, Figs. 3, 4. 

OyathophyU-um deprcssum, HALL. Thirty-fifth Annual Report of the New York 
State Museum of Natural History, advance Rheets, page 40. August, 1882. 

Oorallum simple, turbinate, straight or slightly curved, exte
rior with annulations and undulations of growth, and very 
prominent lOllgitudinal strire, of which there are eight in the 
space of ten Illillimeters; height of corallum, eighty millime
ters, regularly expanding; diameter of calyx forty millimeters; 
depth of anterior side thirty-five millimeters; sides parallel 
with the exterior wall; a flat area at the bottom twenty miIIi
ineters ill diameter, with a deep depression in th!3 center. The 
fossette consists of a deep depression sinistral to the center, its 
continuation on the side is obscurely indicated; number of la
mellre from eighty to ninety, alternating in size, the smaller 
ones very thin, extending to the flu,ttelled space at the bottom 
of the calyx; the larger lamell!e fasciculate and extend to the 
center, where they are slightly twisted; the interlamellar cysts 
are prominent, elongate, sometimes obscuring the smaller la
mellre. 

Fonnation anJ Locality.-Oorniferous limestone, Falls of the 
Ohio. 
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CYATHOPHYLLUM IMl'OSITUM.-

Plate 23, Fig. 7. 

OyutlwphyUum impositum, HALL. Thirty-fifth Annnal Report of the New York State 
Museum of Natural History, advance sheets, page 40. August, 1882. 

Corallum simple, turbinate, straight or slightly curved, grad
ually expanding; exterior with frequent sharp constrictions 
caused by intermittent growth, giving the appearance of a 
series of invaginated calic~s; external'strire conspicuous; height 
of corallum eighty millimeters; diameter of the calyx forty 
millimeters; depth thirty millimeters; sides regularly sloping 
to the center; a narrow fossette both on the anterior and pos
terior sides, connected by a shallow -depression; number of 
lamellre from 100 to 110, alternating in size, somewhat thick
ened near the margin, very thin and sharp on the sides of the 
calyx; principal lamellre extending to the depression at the 
bottom of the calyx; on the 'sides of the lamellre, at right 
angles to the margin, are numerous rounded strire, sometimes 
projecting beyond the margins -and forming denticulations, but 
usually causing the margin to appear obscurely crenqlated. 

The strire have the same direction as those of Heliophyllum, 
but they are not suilieiently distinct or continuouR to place the 
species under that genus. 

Formation and Locality.-Corniferous limestone, Falls of the 
Ohio. 

CLISIOPHYLL UM, Dana. 

The following species possesse~ the internal structure of 
Clisiophyllum according to the original figure of Pr0f. D1tna, 
and as recognized by Mr. James Thomson, of Edinburgh, in his 
late publications. 

CLISIOPHYLLUM CONIGERUM. 

Plate 22, Fig8. 3, 4. 

Zaphrentis CQnigera, ROMINGER. Fossil corals, 1876, page 149, plate 40. 

Corallum turbinate or sub-cylindrical, varying in size and 
proportion; some specimens have a length of three hundred 
millimeters, and a diameter at the calyx of f~rty mmimeters~ 



300 REPORT OF STATE GEOLOGIST. 

not increasing for half the length; other individuals of one 
hundred and fifty millimeters in length have a diameter at the 
calyx of seventy to eighty millimeters; in some specimens the 
surface has sharp, narrow constrictions at regular intervals, 
giving a somewhat invaginated aspect; while in others there 
are prominent annulations at irregular distances; calyx cir
cular, depth from fifteen to thirty millimeters, siites abruptly 
descending; at the bottom a conical elevation with broad base, 
varying in height from' ten to fifteen millimeters, or more; 
number of lamellffi 104, in a calyx of thirty millimeters in 
diameter; strongly alternating in size, principal ones very thin 
and prominent, extending to the cone at the bottoII;l, whE),re 
they are spirally twisted and frequently fasciculatiug. 

. Formation and Locality.-Corniferous limestone~ Falls of the 
Ohio, and Clark county, Indiana. 

Genus ACROPHYLLUM, Thomson 0' Nicholson. 

Messrs. Thomson and Nicholson have proposed a new genus,' 
Acrophyllum, founded upon Clisiophyllum Oneidaense, of Billings, 
which is very properly separated fro~ Clisiophyllum as possess
ing characters quite unlike the typical species of that genus. 

In our specimens the tabulffi are strong and well defined, 
becoming gradually or abruptly elevated as they approach the 
center. This feature depending in some measure, .apparently, 
upon the external form of the coral, the central portion being 
usually abruptly conical. There are, however, specimens where 

• the calyx is nearly flat or but slightly elevated in the center. 
The. septa are nume~ous and well developed, coalescing and 
curving as they reach the tabulffi; forming prominent, tortuous 
ridges on the central elevated portion, and becoming compli
cated with the tabulffi to form the conspicuous central promin
ence, which under some conditions assumes .the.'character' of a 
solid central axis. 

The general structure of the coral is 5imilar to Zaphrentis, 
except for the prominent central elevation of the tabulffi. 
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ACROPHYLLUM ONEIDAENSE. 

Figs. 1, 2, Pafje 302 . 

.aisiophyllum oneidaense, BILLINGS. Canadian Journal, page 128, 1859. 
" "RoMINGER. Fossil Corals, 1876.' 

Corallum simple, turbinate or sub-cylindrical, straight or 
<curved. Examples are extremely variable, some being short and 
broadly turbinate; one has a height of sixty millimete~s and a· 
-diameter at the calyx of fifty millimeters, rapidly expand
ing from an acute base; while another specimen has a ,height 
-of more than"three hundred millimeters and a diameter of only 
-fifty ~illimeters, the greater part of its length not increasing 
in diameter; many individuals are somewhat compressed,. but 
this may have resulted from accident; the exterior has num~r
-ous constrictions, caused by intermittent growth, and often 
-exhibits an invaginated ~ppearance; external costre on well 
preserved specimens, prominent, twelve to fonrteen in the space 
-of ten millimeters; often (especially near the base), there are 
numerous small, conical or spiniform nodes. The sides of the 
-calyx are nearly vertical, leaving an area at the bottom almost 
equal to one-half the width of the calyx, in the center of which 
is a prominent elevation, varying in height from ten tofitteen . 
millimeters, the width of the base about equal to the height; 
-thi.s projection is cansed by the elevation of the tabulre. The 
number of lanlellre in a calyx forty-five millimeters in diameter 
is two hundred, alternating in size, the smaller ones, being 
merely rudime.ntary, are confined to the margin of the calyx 
.and are often obsolete. 'the- principal lamellre, are very thin 
.and prominent, extending nearly to the base of the central 
-elevation, fasciculating; and the thickened lamellre thus formed 
-extend to the apex of the cone; fossette reaching from the base 
-of the elevation to the margin of the calyx, being much more 
~onspicuous on the flat area, at the bottom than on the sides; 
position variable. . 

This species can always be easily recognized by the exterior 
alone, which has some resemblance to Blothrophyllum decorti
eatum. 
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The following figures illustrate ,the interior characters of the 
species as presented in two weathered specimens: Fig. 1 is a 
turbinate form, showing a portion of the calyx with the tabulre, 
in the lateral portions gl'adually rising towards_ the center. 
Fig. 2 IS a weathered fragment of a nearly cylindrical form, 
showing the abrupt and extreme elevation of the tabulre 
towards the center. The axis in this case is essentially solid, 
owing to the compactness of the tissue formed by the tabulre 
and lamellre ,conjoined; to which possibly the infiltl'ation of 
mineral matter may have contributed. 

These figures likewise illustrate the extreme variation of ex
ternal form which prevails ill tlds species. 

Fig.!. Fig. 2. 

Formation and Locality.-:-Corniferous limestone, Falls of the 
Ohio. 
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DIPHYPHYLL UM, Lonsdale. 

DIPHYPHYLLUM APERTUM. 

Plate 27, Fig. 6, and Plate 28, Figs. 4, 5. 

DiphyphyUum apertum, HALT,. Thirty-fifth Annual Report of the New York State 
Museum of Natural HiRtory, advance shEets, page 54. August, 1882-

Corallum simple, sub-cylindrical, 'straight or curved, gradu
ally or more rapidly expanding; when decorticated it presents' 
a distinct invaginated appearance; length of' one individual, 
sixty millimeters; ,calyx campanulate; diameter twenty milli-

. meters; depth ten millimeters; number of lamellre from sixty 
to seventy, of nearly uniform size at the margil}, alternating 
below; the principal lamellre extend to the vertical in:ternal 
wall; denticulations prominent, ten in the space of five milli
meters; inclosed internal area ovaloI' horse-shQe i shape, from 
four to six millimeters in diametet'; anterior side indented by a 
deep, narrow fossette. 

Formation and Locality.-Corniferous limestone,iFalIs of the 
Ohio. . 

DIPHYPHYLLUM ADNATUM. 

Plate 27, Figs. 7, 8. 

Diphyphyllum adnatum, HALL. Thirty-fifth Anl1flal :Report of the New York State 
Museum of Natural History, advance sheets, 'p. 54. August, 1~82. 

Corallum sub-cylindrical, simpl'e or compound, increasing by 
lateral gemmation, frequently in contact for their entire length; 
exterior with very l:egular anllulations and concentric strire; 
longitudinal strire distinct; diametp.r varying from twelve to 
twenty ll!illimeters; calyx campanulate; depth ab~)Ut ten mil
limeters; number of lam,ellre, fifty; uniform in thickness, alter
nate lam"1lJre continuing to the imier wall; the space inclosed 
by t.he vel'tical wall is t.hree millimeters in diameter. 

Pormation and Locality.-Corniferous limestone, Falls of the 
Ohio. 

DIPHYPHYLLUM TUMIDULUM. 

Plate 17, Figs. 3,4. 

DiphyphyUum tumidulum, HALL. Thirty-fifth Annual Report of the New York 
State Mu~um of Natural History, advance sheets, p. 55_ August, 1882. 

Corallmin small, simple, increasing, by calicular gemmation; 
length, fifteen millimeters, or less; diameter from three to four 

I 
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millimeters for about one-half the length, then abruptly ex
panding; diameter of the calyx from seven to ten millimeters ;: 
depth five millimeters; number of lamellffi fifty, alternating in 
size; denticulatious prominent; the inclosed internal area is. 
olie millimeter in diameter. -

Formation and Locality.-90rniferous limestone, Falls of the I 

Ohio. 

OYSTIPHYLL UM, LOllsdale. 

OYSTIPHYLLUM LATIRADIUM.· 

Plate 28, Figs. 8, 9. 

Oystiphyllum latiradium, HAJ,L. Thirty-fifth Annual Report of the New York State-" 
Museum of Natural History, advance sheets, page 57. August, 1882. 

Oorallum simple, turbinate, straight or slightly curved~ 

'. rapidly expanding; exterior ~th gentle undulations and shal'}>' 
constrictions; when deqorticated it presents a very distinctly 
invaginated appearance; height of corallum sixty millimeters;. 
calyx broadly campanulate ; diameter sixty millimeters; .depth 
twenty millimeters; a flat space at the bottom, about ten milli
meterS in diameter, occupied by large cysts; near the margin 
are broad, gently rounded, rudimentary lamellffi of neady uni
form size, six or seven in th~ space of fift.een millimeters; the 

, cysts first appear at about fifte~n millimeters from the margin~ 
becoming larger as they approach the center; the broad plica
tions either end abruptly or are continued on the cysts as fine 
interrupted striffi. In a transverse section the corallum ap
pears to be formed of thin superimposed laminffi. 

In the manner of growth and appearance near the margin~ 
this species is very similar to a OHONOPHYLLUM. 

Formation and Locality.-Oorniferous limestone, Falls of the 
Ohio .. 

BLOTHROPHYLL UM, Billings. 

BLOTHROPHYLLUM PR.OMISSUM. 
r 

Platt;il; Fig. 9, and Plate 28, Figs. 6, 7. 

Blolhrophyllum promiu'Um,HALL. Thirty-fifth Annual Report of the New York 
State Museum of Natural History, advance sheets, page 45. August, 1882. 

Oorallum simple, cylindrical, elongate;. diameter from fifteen 
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to twenty-fivemillim.eters; number of lamellre seventy, alter
nating in size; at the bottom of the calyx is a flat area, either 
smooth or with the lamellre but faintly indicated. 

In the decorticated condition in which this species and B. 
sinuosum occur, it is not possible to separate them by external 
characters, but in the one species the calyx has the lamellre ex
tending nearly to the center, abruptly ending and the extremi-

..... ties twisted; the other, B. promissum, has a broad, smooth 
space at the bottom of the calyx, and the lamellre not twisted. 
These characters are distinctive. 

HELIOPHYLL UM, Hall. 

HELIOPHYLLUM ALTERNATUM. 

Plate 24, Figs. 5, O. 

Heliophyllum alternatum, HALL. Thirty-fifth Annual Report of the New York State 
Museum of Natural History, advance sheets,page 45. August, 1883. 

Corallum simple, turbinate, usually straight; height forty
five millimeters; diameter of calyx thirty-five millimeters; 
depth twenty millimeters; sides pearly vertical, bottom fiat; 
n~mber of lamellre, from seventy to eighty, alternating in size, 
the larger ones very prominent, extending nearly to the center 
of the cup, coalescing and forming small, irregular, central, ele
vations; at the margin of the calyx the lamellre are thick and 
rounded, growing thinner as they approach the bottom; den
ticulations of the lamellre prominent, appearing as spillules, six 
in the space of five millimeters. This species may be distin
guished by the difference in the size of thelamellre, aud the 
nearly vertical sides of the calyx. 

Formation and Locality.-Corniferous limestone, Falls of the 
Ohio. 

HELIOPHYLLUM INFUNDIBULUM. 

Plate 23, Fig. 8, and Pwte 24, Fig. 7. 

Heliophyllum infundibulum, HAI,L. Thirty-fifth Annual Report of the New York 
State Museum of Natural History. 

COl'allum turbinate, straight or curved; exterior with gentle 
undulations of growth and fine c.ol1centric strire, sometimes 
sharply constricted. by intermittent growth; diameter varyiI~g 

2O--GEOL. 
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in individuals of the same peight from fifteen to twenty-five. 
millimeters; diameter of calyx twenty-five millimeters, depth 
fifteen millimeters, regularly and gently concave from the mar
gin to the center; the form of the calyx is a short, inverted 
cone; number of lameHre from seventy to eighty, sometimes 
uniform ill size, at other times alternating; the larger lamelIre 
continue to the center, slightly twisted; denticulations fine; 
no fossette. ' 

. Formation and Locality.-Corniferous limestone, Falls of the 
Ohio. 

HELIOPHYLLUM INVAGINATUM. 

Plate 28, Fig. 1. 

Hdinph'llllum invaginatum, HALL. Thirty-fifth Annual Report of the New York 
State Museum of Natural History, advance sheets, page 47. August, 1882. 

Corallum elongate, gradually expanding; when decorticated 
it has the appearance of consisting of a series of invaginated' 
calices; height of a full grown specimen, thirteen centimeters; 
diameter of calyx :fifty millimeters; depth thirty miUimeters; 
when the lamellreare perfect the calyx is somewhat campanti
late, when broken away the sides of the calyx are more. nearly 
vertical, and the bottom is flat or elevated at the center; num
ber of Iamellre ninety; of nearly uniform size at the margin, 
alternating on the sides, the principal lamellre extending to the 
center. are flexuous or slightly twisted, very thin and promi-' , .,. 
nent, from five to seven denticulations in the space of five mil
limeters, extending to within forty millimEJters of the center of 
th~ calyx . 
. Formation and Locality.-Corniferous limestone, Falls of the 

Ohio. 
HELIOPHYLLUM SCYPHULUS. 

Plq,te 26, Pig. 5, and Plate 28, Figs. 2, 3. 

HelilYjJiayllum 8C'!JPhulus, HALL. Thirty-fifth Annual Report of the New York State 
MU8!lum of Natural Hi~tory, advance sheets, p. 51. August, 1882. 

Corallum simple, turbinate, regularly curved; surface with 
frequent narrow annniatiolls of growth and fine striatio.ns, 
sometimes with comparatively broad undulations. The greater 
portion of specimens observed are from twenty to twenty-five 
millimeters in height ;/diameter of calyx about equal to the 
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height; depth fifteen millimeters; a fiat or 'Slightly convex 
area at the bottom of the calyx when the lamellre are perfect.; 

.fossette situated anteriorly, not extending to the margin; num
ber of lamellre sixty; uniform in size at the margin, alternating 
below, the larger ones extending to the center, slightly twisted; 
occasionally one or more extending from margin to margin; 
center of tabulre fiat, the outer portion bending abruptly down
ward; from three to five denticnlations in the space of five 
millimeters, at a distance from the margin very prominent and 
spiniform. 

,This species differs from H. H alli in the form o'f the calyx, 
thinner lameIlre, and more distant denticulatlOn. 

Formation and Locality . ..,......Oorniferous limestone, Falls of the 
Ohio,. I ' 

'HELIOPHYLLUM TENUIMURALE. ' 

Plate "27, Figs. 2, 3. 

Heliophylium ten'l4im'Urale, HALL. Thirty-fifth Annual Report of the New York 
State Muaeum of, Nat.ral History, advance sheets, page 51. August, 1882. 

Corallum simple, turbinate, curved, usually decorticated, in
ternal costre prominent; height of corallum thirty rp.iI1imeters; 

, diameter of calyx twenty-five millimeters; depth fifteen milli- ' 
meters; sides abruptly sloping, leaving at the bottom a convex 
area ten millimeters in diameter; fossette extending from near 
the center to the anterior margin of the calyx; a depression 
extends from the fossette acr~ss the elevation at the bottom of 
the calyx, connecting with a rudimentary fossette on the pos
terior side; number of la):hellre, ninety, alternating in size, the 
smaller ones rudim~ntary; the larger lamellal extend 'to the 
c~nter of the calyx, where, they are elevated and twisted; seven 
or eight denticulations in the space of five millimetera. 

Formation and Locality.;:"'Oorniferous limestoljlc, Falls of the 
Ohio. 

HELIOPI\.YLLmr ANNULATUM. 

Plate 23, Fig., 12, and Plate 21i, Fig8. 2, 3. 

Heliophyllum anntdatum, HALL. Thirty-fifth Annual Report of the New York State 
Museum of Natural History, a~vlluce sheets, p. 48. August, 1'882. 

OoraUum simple, elongate, gradually expanding, usually com
pressed; exterior with pr<!>minent rounded Qr sub:'angular an-
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nulations of growth, which are. sometimes at regular distances 
apart, also concentric wril1 kles and fine striations; longitudinal 
strire distinct; number of Jamellre from sixty to seventy-five; 
height of corallum from one hundred to one hundred.and fifty 
millimeters, or more; often extremely attenuate, and flattened 
from compression. In many examples the exterior does not well 
exhibit the generic characters, but longitudinal sections show 
the heliophylloid structure. 

Formation and Locality.-Corniferous limestone, Scott and 
-Clark counties, Indiana, and Young's farm, Erie county , New 
York. 

HELIOPHYLLUM COMPACTUM. 

Plate 25, Fig. 5. 

HeliophyUum compactum, HALL. Thirty-fifth Annual Report of the New York State 
Museum of Natural History, advance sheets, page 48. August, 1882. 

Corallum small, sub-cylindricl or elongate turbinate, straight 
or slightly cUf\Ted1 gradually expanding; exterior with broad 
und ulations of growth, concentric wrinkles and fine ~triations; 
height of' corallum fifty millimeters; ftiameter of calyx twenty 
millimeters; depth fifteen millimeters; sides nearly vertical, 
abruptly expanding near the margin; a flat area at the bottom 
of the calyx eight millimeters in diameter; number of lamellre, 
seventy, nearly uniform in size at the margin of the calyx, 
alternating on the sides; the principal lamellre extend on the 
flattened area at the bottom, abruptly coalescing with the tab
ulre, leaving a smooth space five millimeters in diameter; den
ticulations fine, ten in the space of five millimeters; no fossette. 
The tabulre are nearly flat at the middle, bending abruptly 
downward near their outer margins. 

Formation and Locality.-Corniferous limestone, Falls of the 
Ohio. 

HELIOPHYLLUM DISTANS. 

Plate 26, Ji!,g8. 1, 2. 

HeliophyUum dista'/l8, HALL. Thirty-fifth Annual Report of the New York State 
Museum of Natural History, advance sheets, page 50. August, 1882. 

Corallum simple, turbinate, straight or curved; beight forty
five millimeters; diameter of calyx forty-five millimeters, depth 
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twenty millimeter$ ; the walls of the calyx, for a space of eight 
millimeters from the margin are fiat, then abruptly descending; 
.at the center an area fifteen millimeters in diameter is gently 
-convex; numb~r of lamellm seventy, of uniform size at the 
margin, alternating below; the principallamellre extend nearly 
to the center of the calyx; denticulations thin, three in the 
space of five millimeters. 

In general form and appearance this species is similar toH. 
Halli, but the lamelIre are much thinner, and the denticulations 
are at a greater distance apart, there being in that one six in 
an equal space occupied by three in this species. 

Formation and Locality.-Corniferous limestolle, Falls of the 
Ohio. 

HELIOPHYLLUM INCRASSATUM. 

Plate 26, Fig8. 3, 4. 

Heliaph'IJllum incras8atum, HALL. Thirty-fifth Annual Report of the New York 
State Museum of Nattlral History, advance sheets, page 46. August, 1882. 

Corallum simple, turbinate; height forty millimeters; diam-. . 
eter of calyx thirty millimeters; depth fifteen millimeters; 
sides near the margin Hat or rounded, then quite abruptly de
scending, a Hat area at the bottom teli millimeters in diameter; 
fossette conspicuous; number of lamellre fifty-six, alternating 
in size, the smaller ones about one-third the thickness of the 
others; the greater portion of the lamellre extend only to the 
fiat space at the bottom of the calyx, from that point about fif
teen are very much thickened and extend to the center, straight 
or slightly Hexuous ; \denticulations moderately prominent, from 
six to eight in the space of five millimeters; near the margin· 
they are wide, and bfcome narrow and spiniform below. 

l!'ormation and Locality.-Corniferous limestone, Falls of the 
Ohio. , "t ~ 

. I!lELIOPHYLLUM FECUNDUM. 

Plf;.te 26, .Fig. 6, and Plate 27, Figs, 4, 5. 

Heliophyllumjeeundum, HAL~. Thirty-fifth Annual Report of the New York State 
Museum of Natural History, advabce sheet.l, page 49. August, 1882. 

Corallum small, increasing by calicular gemmation, some
times connected for [nearly their entire length; height of a 
mature individual" silxty-five millimeters; diameter of calyx 

! 



I . 

310 REPORT OF STATE,GEOLOGI5T. 

thirteen millimeters; for a distance of four m,illimeters from 
.the margin the walls of the cup are nearly flat, then abruptly 
descending to a smooth area, four millimeters in diameter at the' 
bottom; ~nmber or lamellre, seventy, of uniform size, extend
ing to the flat space at the bottom ot' the calyx; denticulations 
minute, no fossette. From one calyx, only twelve millimeters 
in diameter, proceed five buds. 

rrhis species is easily distinguished from H. gemmatmn by its 
smaller size and different form of calyx. 

Formation and Locality. Corniferous .limestone, FallR ~f the 

Ohio. 
HELIOPHYLLUM GEMMA TUM. 

Plate 26, Fig. 12. 

HeliophyUu.m geml1ULtum, HALL. Thirty-fifth Annual Report of the New York Slate 
Museum of Natural History, advance sheets, page 49. Augu8t, 1882. 

, Corallum. rapidlyincreasing in numbers by calicular gem
mation; height usually from twenty-five to thirty millimeters; 
diameter !>f calyx twenty millimeters; depth ten millimeters; 
sides regularly sloping; a flat and smooth area at the bottom 
of the calyx three millimeters in diameter; number of lamel
Ire seventy; sometimes uniform in size, sometimes alternating,. 
extending to the flat space at the center of the calyx; denticu
lations minute; sixteen in the space of five' millimeterR; fos-

sette small. 
In nearly all the -specimens 2een there are three to five buds 

growing from the parent corallum. 
Formation and Locality.-Corniferous limestone, FI111t'l of the 

Ohio. 
HELIOPHYLLUM ACUMINATUM. 

Plalf 26, Fig. 11. 

HeliophyUum aeuminatum, HALL. Thirty-fifth Annual Report of thE' ~"W York 
State }1usellm of Natural History, advance sheets, page 46. AuguRt, ]882. 

Corallum simple, tprbinate, regularly curved, length of :111- . 

terior side fifty millimeters; of. posterior side twenty-five mil
limeters; 'diameter of calyx forty millimeters; depth thirty 
millimeters; a dep,ressed convex space at the bottom twenty
five millimeters in diameter; fossette conspicuous, exteudiug 
from the convex· ,space at the bottom to the anterior margin; 
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number of lamellre, eighty; alternating in SIze, margins broadly 
angular; the larger lamella;l extend upon the tabulfP., hut do 
not reach the center; denticulations very prominent, s~)lnetimes 
extending nearly one millimeter beyond the margins of the 
lamellre, from three to four in the space of five millimeters. 

Formation. and Locality.-Corniferous limest()ne, Onta'rio. 

HELIOPHYLLUM sORiHDUM. 

Plate 26, Pigs. 9, 10. 

, Heliophyllum sordidum, HALl,. Thirty-fifth Annual Report of the New York State 
Museum of Natural History, advance sheets, p. 52. Augnst, 1882. 

Corallum small, simple, turbinate, height from fifteen to 
twenty millimeters; diameter of calyx equal to the height. 
Numeroulil individuals of this species have beeu observed, but' 
they are invariably decorticated and the margins. of the calyx 
are broken away, so that the true form can not be accurately 
det,el'mined; a conspicuous fossette extend~ from near the c"enter 
to the anterior margin; frequently along the middle of the fos
sette there is a prominent lamellre; number of lamellre from 
eighty to ninety, alternating in size, the larger ones thick, coal
esciug, fasciculating, and extending to the center, where they I 

are twisted. Owing to the breaking away Of the lamellre near 
the margin, the denticulatiol1s seldom appear. 

'l'his is easily recognized as a HELIOPHYLLUM from the char
acter of the internal costre. 

Formation and Locality.-:-Corniferous limestone, Falls of the 
Ohio. 

HELIOPHYLLUM tJORNICULUM. 
P1"ate 23, Pig. 9. 

Oargophylla COl'1licula, LESUEUR. 1820. 
Zapltrentia phrygin., RAFINESQUE & CLIFFORD. 1820. 
Caniniapunctata, D'ORBIGNY. 1850. 
(}yathophylbtm ammonia, delitatum and comtum, DECASTELNAU. Terr. 8il. de I'Amer. 

du Nord. PI. xxi, F. 1-3. 
Zap/lrentis cornicuill, EDWAIUJS & HAIME. Pal. Foss. des 'i'err. PaL, PI. vi, F. 1. 
Cyathophyllum corniculum, RolIUNGEB. Fossil corals, 1876. 

Corallum simple, turbinate, regularly curved, acute at the 
base, rapidly expanding; exterior with shallow constrictions; 
the surface usually comparatively smooth; on well preserved 
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specimens the co'streare 'prominent; height usually {1'om thirty 
to thirty-five millimeters, diameter from· twenty to twenty
five millimeters, though examples have been found seventy mil:..
limeters in height and forty-five millimeters in diameter; on~ 
calyx of twenty-five millimeters diameter has a depth of fifteen 
millimeters; the sides descend regularly and abruptly, leaving
at the bottom a flattened area about fifteen millimeters in di
ameter; fossette commencing just posterior to the center and 
cpntinuing to the posterior margin, much more promine.nt on 
the bottom of the calyx than on the sides; number of lamellre,. 
seventy, alternating in size; the smaller lamellre extend to the 
flattened area at the bottom of the calyx; the larger lamellre, 
continue ~o the center, slightly twisted; from six to eight den
ticulations in the space of five millimeters; near the margins'ol 
the cup they are thin and somewhat obscure, on the sides they 
are very prominent and spiniform. This ·species is very com
mon, ·and found in New York and Oanada, in Indiana, Ohio and 
other Western States. Although usually placed in the genus· 
Zaphrentis, this form presents the characteristics of the genus 
Heliophyllum. 

Formation and Locality.-Oorniferous limestone, .Falls of the,' 
Ohio, and various other localities. 

HELIOPHYLLUM NETTELROTHI. 

Plate 26, Fig, 8. 

Heliophyllum nettel'1'othi, HALL. Thirty-fifth Annual Report of the New York State' 
. Museum of Natural History, advance Rheets, page 51, August, 1882. . 

Ooral1um simple,elongate turbinate, regularly or irregularly 
curved.'l'he numerous specimens observed are decorticated .. 
'l'he internal structure is as follows: A central area is occu
pied by the flat portion of the tabulre; the tabulre turn upward, 
and for a ~istance of ten or fifteen millimeters are nearly ver-
tical, forming a cylindrical cavity, then turn outwar.d and down-
ward; in one example the flat portion of the tabulre is eight 
millimeters in diameter; a space 'of thirty millimeters in diam-
eter is' occupied by the tabulre and lamellre without interme
di~testruc~ure; then occur small intermediate cysts, having a 
dire<.\tiotJ. toward the margin, aud the heliophylloid rays, having:: 
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~ direction' toward the center. The outer area consists of a se
ries of the projecting margins of the invaginated calices, ,the la
mellre of which have, on their sides and margins, prominent 
rays and denticulations, but no vesicles. A ~alyx"of, forty 
millimeters in diameter slopes abruptly to the depth of fifteen 
miliimeters; it is then fiat for a distance Qf eight millimeters, 
then turns abruptly downward and continues vertically for a 
distance of about thirty millimeters; transverse section (of the 
latter portion) usually oval; number of lamellre from ninety to 
-one hundred, alternating in size, the larger ones continuing to 
the center of the cup, though somewhat obscured on the lower 
portion of the vertical wall; denticulations prominent, six or 
.seven in the space of five millimeters; on the sides of the la
mellre are oblique, coarse, rounded striations; these end ab
ruptly at two conspicuouS' longitudinal grooves; from these 
grooves to the outer area, a space of about five niillimeters, 
there are numerous small cy,sts; on the outer area there are 
prominent heIiophylloid strire. 

Formation a.nd Locality.-Corniferous limestone,Falls of'the 
.ohio. 

HELIOPHYLLUM DENTICULATUM. 

Plate 26, Fig. 7. 

Heliophyllum denticulatum, HALL. Thirty-fifth Annual Report of the New York 
,State Museum of Natural History, advance sheets, page 52. August, 1882. 

Corallum simple, turbinate, curved in sometimes more than 
-one direction; exterior with numerous concentric wrinkles and 
-:fine strire; external costre coarse and prominent; height of co-
rallum forty-five millimeters; diameter of calyx seventeen mil
limeters; depth ten millimete~s, broadly campan~]ate; fossette 
commencmg near the center', and extending to the margin; 
number of lamellre fifty, alternating in size, principal lam-~llre 
coalescing, fasciculating, and extending to the center. 

Formation and Locality.-Cqrniferons limestone, Falls of the 
.ohio. 
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IIEUOPHYLL UM J,ATERICRESCENS. 

Plate 27, Fig. 1. 

Heliuphyll-um l<LteriereSCf7lS, HALL, Thirty-fifth Anlluallteport of the Stat" Museum 
of Natural History, advance sheets, page 49. August, 1882 . 

Corallum sub-cylindrical,'slightly compressed, simple or com
pound, increasing by lateral gemmation; exterior with numer
ous sharp annulations of growth, concentric wrinkles and fine 
strire; the largest specimen observed is ten centimeters in 
lElngth, with, a, nearly uniform diameter of thirty millimeters;" 
dep,th of ~ly.x fifteen millimeters, somewhat campanulate, cen
ter elevated ;.number of lamellre from ninety to one hundred, 
uniform in size near the margin of the cup, alternating below; 
theprincipallamellre extending to the center of the cup are 
t:wi8ted and elevated, forming a false columella; denticulatiolls 
fine,' ~ight~n in the space of five millimeters. 

, tn its manner of growth, deep calyx with false columella, 
very fine lamellre and denticulations, this species is easily dis
tinguished from any others. 
, Eormation and Locality.-Corniferous limestone, Falls of' the 

Ohio. 

HELIOPHYLLUM 2EQumr. 

Plate 23, Ji'igs. 10, 1). 

Heliophyll-u1n re<]-u-um, gALL. Thirty-fifth Annual Heport of the New York State
Museum of Natural History, advance sheets'; page 50. August, 1882 . 

. Corallum simple, more or less curved, when decorticated 
having a decidedly invaginated appearance; height eighty 
millimeters; diameter of calyx thirty millimeters; depth 
twenty millimeters; tile margin sub-quadrangular in outline~ 
sides nearly vertical, a fiat, smooth area at the bottom fifteen 
millimeters in diameter; number of lamellre ninety, alternating 
in size; the larger ones are faintly indicated for a short dis

. tance on the tahulre' at the bottom of the calyx; fossette narrow 
and deep. This species may be known by the broad, smooth 
area at the bottom of the calyx.. . 

Formation 'and Locality.-Cornifel'ous limest~me, Falls of' the 
Ohio .. 
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, ZAPHRENTIS ·COLLETTI. 

Plate 18, Fig8. 12, 13. 

Zaphrentis collett,;, HALL. Thirty-fifth Annnal Report of the 'New York State 
" Mnseum of Natural History, advance sheets, page 28. August, 1882." 

Uorallum simple, turbinate, curved, usually compressed near 
the base and for some distance above; calyx circular; exterior 
with strong, rounded. ridges of growtp; longitudinal strife 
prominent; lellgth of the posterior f;li{le of an adult specimen, 
forty millimeters; length of the anterior side, seventy millime
tel's; calyx forty-five millimeters in diameter; side,s gradually 
-sloping; an area at the bottom ten millimeters indja,n).~t~:r, Very 
i!lightly elevated, smooth or rugose ft~ the cOJlt.Orted~e:i.tre;; 
number of lamellfe from seventy to eighty, n.ea.rlY"u:n:'iform in 
size at the margin, alternating below, thepllMlPjpal ones ex
tending to "the elevated area at the bottom.,of;.· 

In different specimens there is considera~variati'Qn ill the 
lamellre. Sometimes the smaller coalesce with the larger ones; 
lameIlre with thick, rounded margins, which" continue thus to 
the bottom of the calyx. In other specimens thoy are nearly 
uniform at the margin, alternate ones becoming'obsolete on the 
4"lides, leaving the principal lamellre sharp. In some specimens 
;all the lamellre on the posterior side extend to the bott.om of 
the calyx, giving to that side a much finer appearance than the 
-other. ' 

.. Formation and Locality.-Corniferous limestone, Crab 01'-
.chard, Kentucky. 

ZAl'HRE-NTIS (AMPLEXUS?) CRucn'ORME. 

Plate 22, Figs. 6, 7." 

Zaphrentis (Ample.rus) cruc!torme, HA-LL. Thirty-fifth Annual Report of the New 
... York State Museum of Natural History. Unpublished. 

Corallum simple, elongate turbinate or sub-'cylindrical, 
-curved, very gradually increasing in diameter; exteriOr" with 
irregular annulations alld constrictions; longitudinal strire very 
distinct. On the convex side, near the base, are several pro
.cesses, which probably served for points of attachmellttb a 1'01'

.eigu 'body. Heigh t of corallum, forty millimeters; ,diameter at 
hase, ten millimeters; calyx, fifteen millimeters in diameter, sides 
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nearly vertical; depth, twelve millimeters; ~bottom of' calyx fIatt 
smooth; number of lamellre about fifty, alternating in size; the 
smaller lamellre rudimentary and scarcely perceptible at a short 
distance from the margin, thus giving to the calyx a coarsely 
lamellate appearance. . 

Formation and Locality.-Oorniferous limestone; Falls of the 
Ohio. 

ZAPHRENTIS TEREBRATA. 

Plate 23, Fig. 5. 

Zo.phrtis Ter~ata, HALL. 35th An. Rep. N. Y. St. Mus. Nat. Hist. Unpublished. 

Ootallum simple, turbinate, attenuate below, moderately, 
curved; exterior with fine longitudinal strire and a few undula
tions of 'growth; height about sixty millimeters or more; calyx 
subelliptical, the greatest diameter about thirty millimeters; 
lamellre strong, about fifty (with an equal number of rudimen
tary ones), ,extendingmOl'e than half way to the center, when 
they turn abruptly downwardl, their margins becoming later
ally bent, thickened and sometimes coalescing, leaviI?g a very, 
na.rrow, deep cavity; fossette anterior, narrow, well defined,. 
with a single ray in the bottom and one or two more toward 
the·m~rgi;n of the cup. . " ' 

This species differs from Z. ovalis, fig. 1, of same plate, in 
its much smoother exterior, its coarser and more extended 
lamellre, and narrow, deep ealyx. From Z. planima, which it 
somewhat resembles ill exterior form, it differs in the stronger,. 
more extended and less numerous lamellre, and much narrower 
calyx. . 

Formation and Locality.-In the Oornifero'us limestone, at the 
Falls of the Ohio. 

CYATHOPHYLLUM CONCENTRICUM. 

Pln.w 21, Fig. 14. 

OyatlwphyUum canclllltlicum, HALl" 35th An. Rep. N. Y. St. Mus. Nat.Hist. Adv~ 

~h,e~ts!p. 42, Aug. 1882~ , 

C~ral1um sImple, turbinate, re$ularly curved, 'solid exterior 
with undulations of growth and numerous fine concentric, ru
gose strire, longitu.dinal strire distinct; height of corallum, fifty 
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millimeters; calyx, thirty ~iIlimeters in diameter; depth, twenty' 
~illimeters; sides regularly concave; a space at the bottom ten 
millimeters in diameter, flat; fosette extending from near the 
center to the anterior mal'gin; number of lamellre. 100, nearly 
uniform in size at the margin of the calyx, alternating below. 
In some specimens the principal 1amell re extend to the margin 
of the'flattened area below, ending abruptly, leaving the central 
portion smooth; in others they extend to the center, though 
becoming abruptly much smaller at the margin of this area. 
When decorticated the~nternal strire. are crenulated or united 
by septa. 

Formation and Locality.-Oorniferous limestone; Falls of the 
Ohio. 

OOLEOPHYLL UM, Hall. 

OoleophyUum, HALL. 85th An. Rep N. Y. St. Mus. Nat. His. Unpublished. 

Oyathophylloid corals, growing simply; the substance com
posed chiefly of a serie!:! of closely arranged, invaginated tabulre, 
which are more or les!:! oblique to the axis; rays obscure or ob
solescent; calices oblique. 

Owing to the partial .development or incomplete continuity 
of the tabu Ire, broad shallow vesicles are sometimes formed. 

OOLEOPHYLLUM, Romin.qeri. 

Plate 24, .Figs. 8, 9. 

Gokaph.yUum, ROMINGERr. 35th An. Rep. N. Y. St. Mus. Nat. His. Unpublished. 

Oorallum simple, straight, erect. Tabu Ire 'extremely oblique, 
closely arranged, scarcely united along the posterior median 
line; rays fine, obscure, becoming obsolete toward the middle 
of the shallow calyx, and converging toward the posterior fos
sette. Base of attachment expanded; , 

The specimen figured is a straight, erect form, partially silici
fied and decorticated. 'fhe exterior had originally fine longi-

. tudinal stri re. In its present condition the posterior side is 
marked by a narrow slit or fissure, which is apparently due to 
a deep fossette on this "!ide, and has become conspicuous by the 
removal of the epitheca. 

Formation and Locality.-Oorniferous limestone; Falls of the 
Ohio. 

• 
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COLEOPHYLLUM PYRIFORME. 

Plate 24, Fig. 10. 

Ooloophyllu'fll pyriforme. Thirty-fifth Annual Report of the State Museum of Natural 
History. Unpublished. 

\ 

Corallum obliquely turbinate, curved, regulary eularging from 
the apex; calyx of moderate depth, oblique, much shallower at 
the posterior side; the invaginated tabulre closely arranged, 
and marked by a fossette on the posterior side; rays fine, con
verging and fasciculating towards the fossette, the rays on the 
P9sterior side having a coarser aspect. Exterior marked by 
longitudinal strire, and on the convex side by distinct annula
tlons. 

This species has a neat symmetrical form, with broad ellip
tical calyx. The specimens are silicified, and on that account 
the parts- are not so ,clearly define'd. 

Formation and Locality.-Corniferous limestone; Falls of the 
Ohio. 

Other species of this genus are known in the Upper Helder- . 
berg limestone, in the State of N ew York. 
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ALBANY, N. Y., February 8, 1883 . 

. PROF •• JOHN CeLLETT, 

State Geologist of Indiana: 

DEAR SIR-Referring to our correspondence regarding the 
Spergen Hill fossils, and the pl'eparation of a memoir ,upon 
the same, I can only repeat what I have already written. _Such 
a memoir can not be properly completed in time for your present 
report, and I can only express my regret that the exigencies of 
your work, as you have stated to me, require some publication 
on the subject. I had hoped to have the much desired oppor
tunity for such a revision of my former w~rk as this occasi'on 
would have afforded, but any publication you may make at this 
time will preclude the necessity or desirability of such a memoir 
in the future. In the meantime I send you the followin~mem-' 
oranda in regard to the original paper, which, perhaps, you may 
think it well to put upon record: 

In November, 1856, I presented to the Albany Institute a 
paper entitled" Descriptions of New Species of Fossil$, from 
the Carboniferous Limestones of Indiana and Illinois." This 

, paper was prefaced by some remarks upon the subdivisiolls of 
the carboniferous limestones of the Mississippi Valley, which 
are now well recognized among geologists, and need not be 
here repeated. 

The remarks and comparisons accompanying the specific de
scriptions of these fossils were omitted from the prillted paper 
(except in the first two species), as the matter would otherwise 
have exceeded the space allotted to it in the volume. A man
uscript copy of these remarks was, however, bound with my 
library copy of the paper, with the intention and expectation 
of republishing the whole in a more extended form, with illus
trations of the species. Some years since, arrangements had 
been partially made to have this illustrated paper appear in the 
'l'ransactions of the Albany Institute, but the plan was 'not 
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carried out, and in the meantirrle' t,he original collection had 
become the property of the Americal~ Museum of Natural His
tory, in New York city. 

Sometime, about two years since, you requested me to pre
pare a revision of this paper, with illustrations, to be published 
in the Geological Heport of Indian~. On application to the 
,American Museum for a loan of the specimens for this purpose, 
I was informed that they were already in hand and considera
bly progressed for illustration in the museum publicaHons. 
Thus circumstanced, it was out of my power to comply with 
your request, as I had in my possession but an incomplete 
series of speci~ens fi'om Spergen Hill, and rocks of that age 
in other localities. The collections more recently. sent to me 
by yourself, from the Indiana Geological Survey, have supple
mented in a great degree my own collections, and have added 
other species, making the representation of the fauna pretty 
complete. TJ:1is collecti~n would hil,ve enabled me to make, as 
you desired, a more extended memoir upon the fossils of these 
strata. Your 'decision to publish the very excellent plates 'of 
the Am~rican Museum Bulletin, renders it superfluous to con
tinue ~is work, since it would be in part a repetition of what 
you will publish, or, otherwise, supplemental to it. 

Following the descriptions of the species', as originally pub
lished, I have appended a copy of the remarks and compari
sons accompanying each one, as these were written for the 
original paper, and which have not bei@l'e been published. Any 
observations of' later date are inclosed in brackets. 
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FORAMINIFERA. 

END()T~YRA, Phillips. 

ENDOTHYRA BALEY!. 

Plate 32,' Figs. 34-36. 

Botalia baleyi, HALL. Trans. Alb. Inst., vol. iv, p. 34; 1882. 
ElIdothyra baleyi, (Hall sp.) Whitfield, Bulletin 3, Am. Mus. Nat. Rist., p. 42, pI. 

9, figs. 34-36; 1882. 
Compa.re Endothym bowmani, PHJLLIPS. 
Compare Involutina fooata, Bl\ADY. See Palreontographical Soc."Londoll, vol. xxx, 

p. 92, pI. 5, figs; 1-4. 

Shell depressed, orbicular, sub-equally convex above and be
low, smooth, margin rounded, indented by the septa; spire de
pressed, involveci; last volution slightly oblique, consisting of 
eight loculi; aperture contracted. 

The general form of this fossil is, depressed, globular, with 
the involutions deviating slightly 'from the same plane. Not 
unfrequently, however, the spire ascends in a greater, or less de
gree, and one or more loculi become visible beyond the single 
volution. Sometimes seven loculi only are visible in the volu
tions. The surface is smooth under an ordinary magnifier, and 
the outline is indented at the septa. 

This plinute fossil is the first one of the Forminifera which 
has fallen under our observation in the carboniferoas limestone 
(except Fusulina). A single species :of this genus, from the, 
carboniferous lime~tone of Europe, has been described by 
Ehrenberg, who a!,serts, also" that he has evidence of the ex
istence of foraminifera in the, lower fossiliferous strat~. 

It gives me grell-tpleasure to oft'er the slight tribute of the 
name of this ancient speqies to one who pas done so, much for, 
science in our country, and of ;Whom it would be superfluous 
for me to say that he stands at the head of his department;
of whose quiet, untiring zeal, patient investigation and phHo
sophical dequction, every student of science' must speak with 
pride and satisfaction. 

LQ,calities.-Alton, Ill.; Spergen Hill, l3loomingtonand Lanes
ville, Ind. 

21-GEOL. 
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ECHINODERMA TA. 

PENTREMITES, Say. 

PENTR,EMITES KONINCKANA. 

Plate 32, Fig. 33. 

Pentrfmites koninckana, HALL. Trans. Alb. Inst., vol. 4, p. 4. 1856. 
Pentremiteskoninckana, HALL. Geol. Iowa, p. 656, pI. 22, fig. 11. 1858. 
Pentremites koninckana, R4LL. Whitfield; Bulletin 3, Am. Mus. Nat. Rist., p. 43, 

pL 9, fig. 33. 

Small, globose, or sub-pyriform, upper part rounded, base 
sub-pyramidal, angular; basal plates small, the lateral edges 
short and covered by the column, all9wing the base of three of 
the radial plates to come within the limits of the column area, 
the two other plates resting upon the longer .sides of the larger 
basal plates. Radial plates short, convex in the middle and 
eloping to the sides, widening a little from the base upwards, 
and divided only half way down for the reception of the pseudo
ambulacral areas; interradi~l plates minute,linear or tapering 
very gradually upwards to a, point, and having two extremely 
short oblique sides below. Pseudo-ambulacl'al areas broad, 
nearly plane, and extending only about half way from the sum
mit to the base, rather deeply impressed at their rounded low,er 
ends; poral plates varying from six to thirteen. Oral aperture 
small, pentagonal; anal aperture large, oval; ovarian opening 
small, nearly round; surface very finely and beautifully striated; 
strire on the sides of the radial plates nearly vertical, but on 
the lower part they are deflected obliquely across so as to meet 
at an obtuse angle on the center below the ambulacral areas. 
Column at its junction with t~ebody round, relatively very 
large. Length, one-twelfth to one-fourth of an inch. 

This species resembles P. caryophyllatus of De Koninck, (crin
oides du Terrain carbonifere de la Belgique), but differs in the 
shorter base and peculiarity of the basal plates, as well as in 
the interradial plates, which in one species are extremely ,small 
and almost linear~ the one on the anal side extending into that 
aperture. A single individual shows a nearly entire obli,tera-

,tion of one of the pseudo-ambulacral spaces. . 
Localities.-Alton, Ill.; Spergen Hill, Lanesville, and Bloom

ington, Ind. 

, 
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.. 
PENTREMITES CONOIDEUS. 

Plate 32, Fig. 32. 

Pentremites conoideus, HAU.. Trans. Alb. Inst., vol. iv, p. 5. 1856. 
Pentremites conoideus, HALL. GeoI.Rept. Iowa, p. 655, pI. 22, figs. R--I0. 1858. 
Pentr~ites conoilkus, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hiflt., p. 44, pI. 

9, :fig. 32. 1882. 

General form conoidal or pyramidal, with the angles rounded; 
base sub-truncate; apex a little flattened; plates of the base 
somewhat flattened; radial plates extremely elongated and 
deeply divided for the reception of the pseudo-ambulacral 
areas; interradial plates deeply inserted between the radial 
plates, long, lanceolate, and very acutely pointed above; pseudo
am bulacral spaces very elongate, narrow, extending :'near!y 'to 
the base, with sides sub-paralle.l, convex along the median line; 
median line sharply dp-pressed; poral plates varying with age 
from twenty-five to fifty; ovarian apertp,res circu1ar;analaper
ture ovate and much larger than the others. . Surface marked 
by fine, closely arranged strire, which on the radial plates are 
parallel to the margin,a till near' the summit, where they are, , 
stronger and dIverge from the suture; st~ire on the interradial 
plates diverging from the center. ' 
. Length, from one-fourth to three-fourths of an inch. 

In young specimens the base is more extended and the poral 
pieces much fewer than in older specimens. 

Associated with this species and having a similar general 
aspect, I have observed a single specimen, having a length of 
three-fourths of an inch, of an obtusely quadrangularfo.r:m 
and having but four pseudo~ambulacral areas, one l of them 
being much wider than the others. There are, however, five 
ovarian openings at the summit. This appears to be an indi. 
vidual where the two adjacent sides of the radial plates have 
never been developed, whEe at the same time an effort has been 
made to preserve the symmetry of, the ovarian openings. 

J;,ocalities.- Spergen Hill, Lanesville, and Bloc;>mi gton, Ind . 

• 
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BRACHIOPODA .. 

ORTHIS, Dalman. 

ORTHIS DUBIA. 

Plate 29, Pigs. 1-5. 

Orthill dubia, HALL. Trans. Alb., lnst., vol. 4, p. 12. 1856. 
Orthis dubia, HALL. Whitfield; Bulletin 3, Am. Mils. ~at. Hist., p. 45, pI. 6, figs. 

1~5. ' 1882. 

Shell circular or oval-ovate, val ves nearly equally convex;. 
The dorsal valve somewhat more rotund; ventral valve flat
tened in the middle, with a broad depr~ssion extending thence 

. to the front of the shell, giving 'it a sinuous outline; beak of 
ventral valve extended beyond the opposite valve, slightly in- . 
curved with a triangular foramen; area very small and (with 
the foramen of the ventral valve) nearly covered by the bea.k of 
the dorsal valve which curves towards the opposite valve, 
bringing the two almost in contact at their margins. Surface 
marked by fine rounded, closely arranged strire, which increase 
by bifurcation and implantation; the strire down the mesial 
depression are distinctly tubular, with minute, pore-like open-

. ings at intervals, directed downwards. Minute pore-like open
ings are sometimes seen on other parts of the shell, but never 
so conspicuous as in the ventral sinus. 

Length, .09 to .45; width, .10 to .45 of an inch. 
This species is extremely like O. michelina, but does not 

attain more than one-tenth the size of the larger forms of that 
species. It differs likewise. in the greater convexity of the 
dorsal valve near the. lateral margins, and in having a more 
distinctly defined mesial depression or sinus in the ventral 
valve. The beaks are also more prominent, especially that of 
the ventral valve. It is barely possible that this may be the 
young of O. michelina. [Compare with O. theimii White.] 

We know a species in the Helderberg which in its young 
state has both valves nearly equally convex with prominent 
beak, w.hile in maturing it becomes flattened and the ventral 
valve concave with the edges elevat()d, while ,in some· stages 
of growth there are indications of a broad shallow sinus down 
the center of the ventral valve. 

Localities.-Spergen Hill, Paynter's' Hill, Lanesville, and 
Bloomington, Indiana. 
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STRRPTORHYNCHUS (ORTHIS) UMBRACULUM (Schlot.) 

There are. several small specimens iIi the cqllection which 
appear to be identical with O. um.braculum., The s.pecimens 
are scarcely more than half an inch in diameter. 

Localities.-Spergen Hill, Lanesville, and Bloomington, Ind. 

PRODUCTUS, Sowerby. 

PRODUCT uS BISERIATUS. 

Plate 29, Figs. 8-12. 

Froductus biseriatus, HALL. Trans. Alb. lnst., vol. iv, p. 12. 1856. 
Froductus biseriatus, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 46, pl. 

6, figs. 8-12. 1882. 

Shell longitudina.lly ovate, ventral valve extremely gibbous, 
without sinus, arcuate, marked by five or six elevated distant 
concentric undulations, which are ornamented upon their upper 
margins by a single row of elongate pustules or nodes, and on 
their middle and basal margins by numerous smaller granula
tions; beak attenuate and· extremely arcuate; dorsal valve 
semi-oval,flattened near the base, having the greatest concavity 
near the beak, which is obtuse; surface of the dorsal valve 
marked by eight or nine closely-arranged concentric bands, 
which are marked by granulations, as in the ventral valve; 
hinge-line scarcely so long as the greatest width of the shell; 
extremities rounded. 

This species is allied to P. elegans, of McCoy. (See Synopsis 
of the Carbo Fossils of Ireland, pI. 18, fig. 13, and British Pal. 
Foss., pl. ~, 4, fig. 4.) It has likewise some resemblance to P. 
fim.briatus (Sow. T., 458, f. 1, vol. v, de Koninck Monog. Produc
tus, etc., p. 127, pi. 21.) It differs from the latter, however, in 
having the finer granulations on the lower margins of the con
centric band, while P.fim.briatus has the larger nodes only, and 
these are' of less proportional size than in our shell. It ap
proaches in character the young of P. punctatus, but is nar
rower, aJI the beak of the ventral valve is more slender. 
There is d~ indication of a ventral sinus. 

LocalitiJs.-AHon,Illinois; Spergen Hill, Paynter's Hill, and 
Bloomington, Indiana. 



326 REPORT OF STATE GEOLOGIST. 

PRODUCTUS INDIANENSIS., 

Plate 29, Figs. 6, 7. 

Prod'UCtus Indianensis, HALL. Trans. Alb. Inst., vol. iv, p. 13. 1882. 
Productus Indianensis, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p.47, 

~, pI. 6, figs. 6, 7. 1882. 

/ 

Shell sub-ovate,gibbous, inflated; veutral valve without sinus, 
gradually contracting towards the beak, which is lapge and 
strongly arcuate, obtuse at the extremity and very gibbous be~ 
low; surface pustulose, or aculeate, marked by extremely fine, 
concentric strioo, and a few irregular undulations; pustules or 
bases of spines irregularly distributed over the surface of the 

/ shell, with a linear series down each side below the hinge ex
tremity; hinge-line appa:r:ently less than the width of the shell. 

This species resembles P. 8ubaculeatu8 (Murchison; de ~o" 
ninck, MOllog., p. 142, pl. 16, fig. 4), but our shell is narrower, 
more extremely gibbous in the center, and more gradually con

,tracting toward the beak, which, also, is more gibbous and 
more strongly arcuate. The bases of the spines or tqbes are 
likewise proportionally much smaller than in P. 8ubaculeatu8. 

Locality.-Spergen Hill, Indiana. 

SPIRIFERA, Sowerby. 

SPIRIFERA BIFURCATA. 

Plate 29, Figs. 13, 15. 

Spirifera bifurcata, HALL. Trans. Alb. Inst., vol. iv, p. 8. 1856. 
Spirife:ra bifurcata, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 47, pI. 6, 

figs. 13-115. 1882. 

Shell semi-elliptical in general form; ventral valve gibbous; 
dorsal valve, depressed convex; plications, seven or eight, 
which appear to coalesce towards the cardinal margin; mesial 
fold with a defined depression in the center, reaching half way 
to the beak; surface longitudinally striated and concentrically 
marked by fine lines. 

Length, .09 ; width, .11 of an inch. 
In worn specimens the longitudinal stri~ are often obliter

ated, and the plications have the apearance of bifurcating. In 
general form the shell differs little from 8piriferina Norwoodana, 
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but may be distinguished by the presence of longitudinal strire 
and finer concentric lines, while the plications are less strong 
and the whole shell is less robust. • 

Locality.-Spergen Hill, Indiana. Spiriferina (spirifer) spi
nosa (Norwood and Pratten) occurs at Bloomington, Indiana, 
and a.bove Alton, Illinois, in the same associ.ation wit1;l. the pre
ceding: 

SPIRIFERIN A, D' Orbigny. 

SPIRIFERINA NORWOODANA. 

Plate 29, Figs. 16, 17. 

Bpi/rijerina norwoodana, HALL. Trans. Alb. lnst., vol. iv, p. 7. 1856. 
Spiriferina norwoodana, HALL. Whitfield; .Bulletin 3, Am. Mus. Nat. Hiat., p. 48, 

pI. 6, figs. 16, ]7. 1882. I 

Shell small, semi-elliptical, very gibbous, angles rounded; 
hinge line less than the greatest width of the shell. Ventral 
valve very convex and strongly archi.ng near the beak, which 
is curved over the area; plications about eight, the central ones 
very strong, and the mesial depression distinctly continued to 
the beak. Dorsal valve ranging from depressed convex to ex
tremely convex, and marked by three strong plications on each 

, side of the mesial fold, which has often a depressing line along 
the center towards the base, with scarcely a distinct fold in· 
the sinus of the ventral valve. 4-rea small, high, not extend
ing to the extremities of the hinge; foramen scarcely higher 
than wide; surface, in unworn specimens, marked by concen
tric,imbricating lamellre. 

Length, .07 to .18; width, .08 to .21 of an inch. 
This species in its more perfect condition exhibits thepli

cations extending very distinctly to the cardinal margin. In 
some specimens, the depression along the mesial fold is very 
marked, while in others-.it is scarcely visible. In some young 
shells which are apparently of the same species, the plications 
do not continue so well marked to the apex, while the wearing 
of the surface sometimes produces an apparent coalescing of 
the plications towards the beak. 

Localities.-Alton, Ill.; Spergen Hill, Ind. 
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ATHYRIS, McCoy. 

ATHYRIS HIRSUTA. 

Plate ::9, Figs. 18-21. 

Spirigera (Athyris) hirsuta, HALL. Trans. Alb. lnst., vol. iv, p. 8. 1856. 
Athyri8 hirsuta (Hall, sp.) Whitfield j Bulletin 3, Am. Mus. Nat. Hist., p.49, pI. 

6, figs. 18-21. 1882. 

Shell varying in form from ovate to sub-circular; beak prom
inent, slightly extended, front compressed, sometimes faiutly 
sinnate. Va,lves nearly equally convex, the ventral valve most 
convex toward the beak; beak of ventral valve prominent, in
curved so as to bring the minute foramen nearly on a line with 
the margin of the shell; beak of the smaller valve closely in
curved benettth the beak of the opposite valve. Surface orna
mented by concentric, imbricating lamellre which give origin 
to successive rows of minnte spines. 

The cast shows faint impressions of radiating strire, which 
are not visible on the external surface of the shell. A harrow, 
impressed line is sometimes shown down the center of the,cast 
of the ventral valve; and a few specimens have a shallow, de
pressed groove down the center of the shell, from beak to base 
in both valves·. A cast of a large individual shows about seven 
turns of the internal spire. 

This shell in its young state is usually ovate, the broadest 
end being the front of the shell; the beaks are distinct and 
elevated, gradually tapering from the body of the valve .. As 
the shell becomes older, it assumes a broader and more nearly 
circular form, and the beak becomes more e.levated above ,the 
body of the shell than in the young state. The greater number 
of these shells have no trace of a sinus, but in 'some of the older 
specimells there is a slight depression in the larger valve, which 
produces a sinuosity in front. The minute spines appear to 
b~ produced by the- splitting of the edges of the imbricating 
lamellre. In some specimens the> spines are very distinct near 
the border of the shell, but in worn individuals nothing re
mains but the fine, concentric lines. 

From the foregoing description it will be seen that this spe
cies is closely related to the Terebratula Roysii of Leveille, and 
to T. planosulcata of Phillips; It differs from the first in its 
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small size and Ipore ovate form, especially of young individuals. 
and in never having the distinct sinus possessed by that shell; 
while the beaks of our shell are more prominent and the slope 
011 each side is less concave. The volutions of the internal 
spire in A. hirsuta are not more than half the number repre
sented in T. Roysii. From the T. planosul(fata, itdifi'ers in its 
smaller size, in being less ventricos'e, especially toward the 
front margin, in the proportionally more prominent;,: beaks and 
generally more elongate form. From the specimens examined, 
the projecting spinose lame~l~ in our shell are never so ulUch 
extended as in that species. [Larger specimens of this species 
from Lanesville, Ind."indicate its near relation, if not identity, 
with Athyris sub9uadrata.] ",' 

LQcal~ties.-~1ton, Ills.; Spergen Hill, Lanesville, and Bloom-
ington, Ind. ' 

ATHYRIS TRINUCLEU~. 

Plate 29, Figs. 22, 27. 

'l'e'rebrat'u1a trinncleus, HALL. 'Trans. Alb. Inst., vol. 4, p. 7. 1856. 
Ttrebrotula trinucleus, HALL. Geol. Rept. Iowa, p. 659. ,1858. 
Arthyris trinueleus, HALL. Whitfield j Bulletin 3, Am. MUR. Nat. Hist., p. 90' 

pI. 6, figs. 22--27. ] 882. . 

Shell sub-pentagonal or ovate, robust; trilobate lobes nearly 
equal, valves nearly equal, the ventral one gibbous toward the 
beak; a sinus in the center, beginning above the middle of the 
valve, gradually becoming wider and deeper toward the base, 
and some specimens distinctly bounded by an obtusely angular 
ridge. Dorsal valve varying from sub-circular to transversely 
oval and longitudinally ovate, most convex between the center 
and the beak, and distinctly trilobate, lobes' extending about half 
way to the beak; the middle lobe often marked by a distinct 
linear depression; beak of ventral valve strong, rounded and 
incurved; truncated vertically by a distinct rounded, foramen. 
Surface marked by fine concentric lines, which undulate with 
the lobes, and are extremely sinuous near the margin of the 
shell. 

Old shells are often marked by strong imbricating lamellre at 
un~qnal distances. ' 

Length, .20 to .51; width, .19 to .26 oran inch. 
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This is a robust species, exhibifing some variations in formt 
but preserving sufficiently its distinctive characteristics to be 
recognized in all its forms and stages of growth. The trilobate 
character of, the lower half of the shell is less distinct in the 
young individuals, but is always to be discerned. The longi
tudinally ovate. forms are less distinctly trilobate near the base 
than the. shorter ones. The strong imbricating lamellre of 
growth are often visible near the margins of the valves in 
young shells, and become more conspicuous with age. 

[Later' collections, and particularly those of the Indiana 
Geological survey, f~rnish specimens of much larger propor
tions than those originally described, and in many of these the 
internal spires are well preserved, or are exposed in broken 
specimens, clearly proving its relations with Athyris.] 

Localities.-Spergen Hill, Lanesville~ Greencastle Junction, 
and Bloomington, Indiana. 

RHYN CHONELLA, Fischer. 

RHYNCHONELLA RICINULA. 

Plate 29, 1i'ig. 46. • 

Hhynchonella ricinula, HALL. Trans. Alb., lnst., vol. 4, p. 9. 1856. 
Rhynchonella ricinula, HALl,. Whitfield j Bulletin 3, Am. Mus. Nat. Hist., p. 53, 

pI. 6, fig. 46. 1882. 

Shell very small, longitudinally ovate or sub-lenticular, neatly 
rounded in front; valve:< almost equally convex; beak of ven
tral valve straight, comparatively much extended, perforate by 
a triangular foramen; surface marked by from twelve to six
teen angular plications, which often, terminate abruptly about 
one-third of the distance from base to beak, sometimes becom
ing obsolete on the upper balf of the shell. 

Length, -.11; widtht .10 of an inch. . 
This shell bears a close resemblance to R. (atrypa) nanat of 

McCoy (Carb. Foss. of Ireland, p. 655t pI. 22, fig. 19), but our 
shell is smaller, and has from two to six piicatiolls or more on 
each val \Te. In many specimens the plications are strong on 
the margin; and termil'ate abruptly on the lower third of the 
shell, while in others they are faintly visible on the upper . half. 
It is possible that the presence or absence of the plications iSt 
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in some degree, affected by "\Yearing or maceration. With a 
larger number of specimens for comparison, this shell might be 
found identical with Professor McCoy's species. 

Thus far I have not found gradations from this to larger 
forms, but it is still possible. that this form may prove to be a 
young shell. 

Locality.-Spergen Hill and Lanesville, Indiana. 

RHYNOHONELLA GROSVENOR!. 

Plate 29, Figs. 31-34. 

Rhynch(Yn(JUa grosvenori, HALL. Trans. Alb. lnst., vol. iv, p. 10. 1856. , 
Rhynch(Yfl,(JUa, g'I'osvenOl'i, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 53, 

pI. 6, figs. 31-34. 1882. 

Shell globose or sub-triangular, rotund or depressed; dorsal 
valve more convex than the otber; greatest convexity of the 
two valves near the front, sloping abruptly toward the beak, 
where the two sides meet at nEjarly ~ right anglQ; beak of the 
ventral valve rather small, neatly defined, nearly straight or 
slightly incurved, with a linear or sub-triangular foramen, beak 
of opposite valve round and obtuse, closely. incurved; surface 
marked by from fourteen to eighteen distinct, rounded, simple 
plications, which often become obsolete toward the beaks; four 
or five of the folds depressed, forming a sinus on the larger 
valve, with a corresponding elevation of five or six plications 
on the opposite valve. 

Length, .14 to .22; width, .13 to.23 of an inch. 
'I'his species is one of a very numerous group, of which R. 

Wilsoni may be co~sidered as the typical form, and it becomes 
very difficult to give such characters as will serve to distinguish 
it from all others of' the same group. The. young shells are 
ovate-depressed, the margins presenting no appearance of a 
sinus. As the shell increases in size it becomes more rotund, 
the sinus in the' margin becomes gradually indicated, and 
finally the shell assumes an almost, globular fo.rm, with the 
small triangular beak projecting above, and the plications in 
the sinus greatly elevated. 

IJocalities.-Alton, Ill.; Spergen Hill, and Bloomington, Ind. 
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RHYNOHONELLA MUTATA. 

Plate 29, Figs. 43-45. 

Rltyncltonella mutata, HALL. Trans. Alb. Inst., vol. iv, p. 10. 1856. 
Rltynchonella mutata, HALL. Geol. Rep. Iowa; p. 658, pI. 23, fig. 2. 1858. 
Rh'g'Mlwnella 'nlulata, HALL. Whitfield; Bulletin 3" Am. Mus. Nat. Hist., p. 52, pI. 

6, figs. 43-45. 1882. 

Shell sub-trigonal, more or less gibbous, front broadly rounded' 
or nearly straight, abruptly tapering to the apex, the two sides 
meeting at an angle of nearly 90°; dorsal valve much more 
convex than the oppo~ite one, which is often depressed; shell, 
most com:ex near the anterior margin; beak of ventral valve 
nearly straight, or but slightly incurved; foramen triangular; , 
beak of the opposite valve obtusely angular and closely in
curved against the ventral valve; surface marked by from 
twelve to siXlteen strong sub-angular plications, about four or 
five of whicll are depressed in the sinus of the ventral valve; 
sinus not de~ply impressed on the margins of the shell; con
centric strire l'arely visible .. 

Length, .1ato .30; width, .14 to .32 of an inch. 
This shell: strongly resembles R. grosvenori in some of its 

varieties; but the shell is larger and morecoarf\ely and strongly 
plicated, more angular in its outline, generally broader across 
thebas~, and having, in some of its varieties, the form of an 
equilateral triangle. Some speclmens which a.ppear to be iden
tical with thi,s species are very much compressed and sharp on 
the anterior' I!llargin, with.1)- scarcely distip,ct sinus, while others 
are very gibbous and extremely obtuse along the front margin. 
In a few instances strong concentric strire are visible, and it is 
probable that all the specimens were originally marked by 
similar fine uoncentric lines. It is a variable species, present
ing few exclusive characters. 

Localities . .lAlton, Ills.; Spergen Hill, and Lanesville, Ind. 
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RHYNCHONELLA SUBCUNEATA. 

Pla,(e 29, Figs. 47-49 .. 

Khynchonella 8ubcuneata, HALL. Trans. Alb. Inst., vol. iv, p. 11. 1856. 
Rhynchonella subcuneata, HALL. GeoI. Rept. Iowa, p. 658, pI. 23, fig. 3. 1858. 
Rhynclwnella subcuneata, HALL. Whitfield; Bulletini3, Am. Mus. Nat. Hioit., p. 51, 

pI. 6, figs. 47-49. 1882. 

Trial1gular, sub-cuneate; fl'ont r0unded, meeting the lateral 
slopes at an obtuse angle; sides sloping to the beak and meet
ing at an angle of 6uo or 95°; valves nearly equally convex, 
ventral valve most convex toward the beak; beak of ventral 
valve very acute, scarcely incurved, and perforate by a triangu
lar foramen; dorsal beak of valve acute, closely incu~ved bEllow 
the triangular foramen. . Surface marked by about twelve to 
fourteen (and rarely sixteen) strong, simple, angular plications; 
which are somewhat obsolete near the beak; scarcely any indi
cations ~f a sinus; plications crossed by fine, concentric strire, 
and ill old shells, at irregular distances, by stronger imbricating 
folds or wrinkles parallel to the lines of growth; sides of' both 
valves beneath the beak free from plications, and forming a 
very distinct elongate-oval space. 

Length, .16 to .41; width, .15 to .39 of an inch. 
This is a well marked species, quite distinct from either of 

the preceding, and distinguished by its elongate triangular 
form and the long oval concave space on each side below the 
beaks, which is limited on both valves by a distinct angular 
margin. In young individuals the shell is very flat, especially 
to",ard the front, but it becomes more convex and .sometimes 
extremely gibbous with age. This species resembles R. cuneata, 
from which it is distinguished by the more numerous plicationii 
and shorter form. In the plain concave elliptical areas on each 
side below the beaks, it resembles the R. (TerebratUla) trilatera 
of De Koninck, according to his d~scription; while the sinus 
in both valves of that species,as well as other characters, are 
quite distinctive. 

Localitie.s.-Bloomington, Lanesville, and Spergen Hill, Ind . 

• 
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RHYNCHONELLA MACRA. 

Plate 29, F'igs. 40-42. 

RhynchoneUa macra, HALL. Trans. Alb. Inst., vol. iv, p. 11.1856. 
Rhynclwnella macra, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Rist., p. 52, 

. pI. 6, figs. 40-42. 1882. 

Shell triangular, flattened; apex acute; valves nearly equal; 
the ventral valve a little more convex towards the beak, which 
is quite str~ight, extended beyond the lesser valve, and with a 
sub-triangular foramen which is slightly rounded above. Sur
face marked by from eighteen to. twenty-four small rounded 
plications which are about equal to the spaces between. 

. Length, .15 to .24; width, .14 to .29 of au inch. 
This shell is n.lwayscompressed and extremely thin toward 

the front,' attaining only a moderate convexity near the beaks_ 
The young shells bear some resemblance to the young ofR. 
8ubcuneata, but may always be distinguished by the greater 
number of plications, a more compressed form, and an absence 
of, the flattened or concave areas on each side below the beaks. 
The front.of the shell is usually straight, bu, in old shells it is 
sometimes "lightly undulating, the depression being always in 
the dorsal valve. 

Locality.-Lanesville, Ind., and Alton, Ill. 

CAMAROPHORIA, King. 

CAMAROPHORIA [?] WORTHENI. 

Plate 29, Fig8. 35-39. 

Rhynchonelfn. wortheni, HALL. Trans. Alb. Inst:, vol. iv, p. 11. 1856. 
Oamarophoria wortheni, HALl,. Whitfield; Bulletin 3, Am. Mus. Nat. Rist., p. 

54, pl. 6,ugs. 35~9. 

Shell small, longitudinally sub-trigonal, very abruptly taper-
ing to the apex; dorsal v&lve very convex or gibbous towards 
the front; ventral valve nearly flat and broadly sinuate in front, 
with a single broad flattened plication, commencing near the 
margin, and filling a. deep sinus in the opposite valve, corres
ponding to two short rounded plications on the front of the 
dorsal valve; edge of the shell on each side of the mesial sinus " 
sharply undulated, with indistinct marginal folds. Beak of 
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the ventral valv~ pointed j straight, with a triangular foramen. 
Surface marked by fine concentric strite, and some faint remains 
of finer radiating strite. 

Length, .26; width .2~ of'an inch. 
This species apparently belongs, to the same group as R. 

acurninata, R. pugnus, etc. It differs from the young plicated 
varieties of R. acurninata in the flatter ventral valve, more trig
onal form, and straight beak. There arc' one or tW9 other 
forms in the Chemung group and Carboniferous limestone not 
widely removed from this form. The species belongs to. a 
group which is subject to much variation, and it is probable 
that we shall find other individuals differing in the number 
and strength of the plications. 

Locality~-Alton, Ill. 

EUMETRIA, Hall. 

EUMETRIA VERNEUILIANA. 

Plate 29, Figs. 28-30. 

Retzia verneuiliana, HALL. Trans. AI~. lnst., vol. iv, p. 9. 1856. 
Retzia verneuiliana, HALL. Geol. Rept. Iowa, p. 657, pl. 23, fig.!. 1858. 
Eurnetria verneuiliana, RALL. Whitfield; Bulletin 3, Am. Mus. Nat. Rist., p. 50, pI. 

6, figs. 28-30. 1882. 

Shell longitudinally ovate; valves almost equally convex, ' 
ventral valve most prominent near the beak,. which is elevated 
and incurved so as to bring the circular foramen nearly on a 
line with the inargins of the valves; foramen round. The dor
sal. valve smaller, auriculated on the cardinal ij,ngles, beak small, 
scarcely rising above the straight ca~dina;l margin; area small, 
,triangular, not entirely confined to the larger valye, bounded 
by a distinct angular margin. Surface longitudInally striate, 
marked by about fifty rounded, beautifully· punctate, simple 
strite. 

Length, .10 to .32; width, .O~ to .27 of an inch, usually; some 
specimens have a length of three-fourths of an inch. 

This is a neat, beautiful little species, uniformly marked by 
simple rounded ~trite, the valves nearly equally conV(lX (except 
near the beak of the larger valve), without any trace of a sinu's:. 
The form is usually rotund, but sometimes flattened towards the 
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front. The cardinal line of the smaller (dorsal) valve is ex
tended on each side, giving it much the appearance (when seen 
alone) of a small pecten. , In well preserved specimens the area 
is very distinct and sharply defined. The punctrn are only vis
ible under a good defining glass. 

The nearest analogies are with Retzia (Terebratula) Marcyi 
[=EUME'rRIA] of Shumard, (Marcy's Rept. on the Exp. of Red 
river of Louisiana,. p. 203, pl. 1, fig. 4), and with R. (tBrebratula) 
serpentina [=EUMETRIA.I of de Koninck (Oarb. Fossils Belg,ium, 
p. 291, pl. 19, fig. 8), Woodward, Davidson, etc. It differs from 
the f~rmer in having a greater number of strirn and more elon
gate form, while the specimens are usually much smaller. Its 
geological position is very different, the R. rnarcyi, which oc
curs in the limestone of the coal measures, while the present 
species lies far beneath the coal. From R. serpentina it differs 
in its much smaller size and more numerous strioo which are 
always simple, while the beak of the larger valve is not so large 
and wide as represented in the figures of R. serpentina. 

If, as stated by de Koninck, terebratula serpentina is not auri
culate, this character in R. verneuiliana is sufficient to distin
guish it. 

There is a much larger species with stronger radii, occurring 
in the Kaskaska limestone, which I have seen in collections 
labeled T. serpentina.* In that shell the radii are fewer and 
the smaller valve is less distinctly auriculate at the cardinal 
angles. 

Localities.-Spergen Hill, Lanesville, and Bloomington, Ind. 

T.EREBRATULA, Lhwyd. 

TEREBRATULA TURGfDA. 

Plate 29, Fig8. 53-58. 

Terebratula turgida, HALL. ' Trans. Alb. lnst., vol. iv, p. 6. 1856. 
Terebratula turgidn, HALL. Whitfield; Bulletiu 3, Am. Mus. Nat. Hist., p. 54, 

pI. 6, figs. 53-58. 

Shell longitudinally ovate, often extremely gibbous, emar
ginate in front; ventral valve most convex in the middle, 

.. This species i. the Retzia v.ra of the Iowa Geological Report~Eumetl'ia vera. 

I 
/ 
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havi\lg a sinus extending to the base of the shell; umbo large, 
roun~ed and prominent; beak incurved and pointed, with an 
oval ~r sub-circular foramen just above, or in the extremity; 
dorsal'valve most convex in the middle or near the front, with 
or without a short sinus, in which is sometimes a short and 
obscure fold. Surface marked by strong concentric lines of 
growth, and near the front, in some shells, are strong wrinkles 
or folds which distort the form of the shell. 

Length, .16 to .32; width, .13 to .27 of an inch. 
This shell has its nearest affinities with T. sacculus, but differs 

in being much more gibbous in old shells and narrower, the 
depth being often greater than the width; the beak of the 
ventral valve is comparatively la .... ger and more rounded. From 
T. hastata it differs equally in these respects, and still more in 

. its much smaller size. 
In young shells of this species the form is oval or ovoid, the 

'valves moderately convex, and flattened toward the fropt, which 
mayor may not present the emarginate character, both valves 
being sometimes ~ithout a sinus. As the shell becomes older 
it acquires a more gibbous form, and sometimes becomes ex
tremely turgid, the surface being concentrically contracted and 
expanded at intervals by irregular growth. The sinuosities 'of 
one ar both valves are often developed in the young state, pro
ducing the emarginate front, and, rarely, the fold in tbesinus 
of the dorsal valve. Surface finely punctate. 

Localities.-Alton, Ills.; Bloomington, Lanesville, and Sper
gen Hill, Ind. 

TEREBRATULA FORMOSA. 

Plate 29, Fi,gs. 59-64. 

Terebratula formosa, HALL. Trans. Alb. lnst., vol. iv, p. 6. 1856. 
TerebratUla formosa, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Rist., p. 35, 

pl. 6, figs. 59-64. 1882. 
\ 

Shell longitudinally oval-ovate; ventral valve more convex in 
the middle and upper part; beak extended upwards, prominent, 
incurved; valves compressed near the front, which is neatly 
.rounded, the margin presenting a slight undulation; sometimes 
sinuate in front ; surface marked by fine concentric lines of 

22-GXOL. 

, 
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growth, and sometimes by stronger parallel folds or wrinkles. 
Under the magnifier the shell presents a finely punctate struc- . 

ture. 
Length, .14 to .44; width, .10 to .31 of an inch. 
In the typical forms of this species the valves are symmetric-. 

any convex, sloping gradually to the front, where there is some
times a slight undulation in the outline of the edges. In some 
specimens there is a depression in the ventral valve, near the 
lower part, producing a straightening, or even a. slight emargi
nation in front. In this respect it has some analogy with T. 
hastata, but the dorsal valve is never depressed, and the front is 
proportionally narrower. In the young of this species and of 
T. t'Urgida there is a similarity in some specimens, but the older 
shells, show a well marked distinction. This species attains a 
much larger size than any ·of our sp·ecimens of 'T. tur.<Jida. 

Localities.-Alton, Ill.; Bloomington, Lanesville and Spergen 
Hill, Ind. 

LAMELI .. IBRANCHIATA. 

CYPRICARDELLA, Hall. 

Shell ovate or sub-elliptic:al, and sub-quadrate (sub-equilateral), 
closed; surface concentrically striated, hinge of right valve 
having two cardinal teeth; .the anterior tooth directly beneath 
the beaks, somewhat str0Hg, triangular; posterior tooth more 
slender, and turned obliquely backwards, leaving a triangular 
pit, which is probably occupied by a tooth in the other valve; 
anterior cardinal margin with a long, narrow groove, apparently 
for the reception of a slender projection of the other valve; 
posterior side beveled, from above, edge thin, ligament exter
nal, occupying a. deep cavity; muscular impressions distinct, 
shallow; pallial impression simple. 

In form and external characters these shells resemble the 
genus MICRODON, of Conrad, but we do not know fully the char
acters of the hinge of that genus. 8ince the interior of only a 
single valve has been observed, it might be premature to at
tempt to assigq to this genus its true place; 

This genus includes a small grQup of shells usually referred 
to Oi/pricardia, but, in their external and internal characters, 
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they are unlike, differing from Cypricardia in having only two 
cardinal teeth; Our sheHs have the form and external mark:
ings of Nucula rectangulosis of 1\1.cCoy, which is referred by 
D'Orbigny in his Prodrome to Cypricardia. 

It seems necessary to construct a genus of these speCles 
marked by fine, regular, concentric, lines and broad posterior 
extremity, which is usually more or less truncate, since we 
know from external characters alone that they are not correctly 
referred to Cypricardia. 

CYPRICARDELLA SUBELLIPTICA. 

Plate 30, Figs. 27-29. 

Oypricarudla tmhdliptiea, HALL. Trans. Alb. lnst., vot iv, p.17. 1856. 
Microdon (Oyprica?'della) wubelliptiCa, (Hall, sp.) Whitfield j Bulletin 3, Am. Mn~. 

Nat. Hist., p. 64, pl. 7, figs. 27-29. 188Z. 

Shell sub-elliptical obliquely truncated 'at the posterior end; 
beaks minute at the apex, rising a little above the hinge; um
bones sub-gibbous,' with an undefined elevation extending 
obliquely toward the posterior basal margin; anterior end nar
rower than the posterior, rounded at the extremity. Cardinal 
margins forming an angle with the beak of 25°; base forming 
a regular elliptical curve. Surface marked by regular; fine, 
concentric, elevated lines which are equal to the spaces between. 

Length •. 19 to .32; width, .14 to 24 of an inch. 
Locality.-Spergen 'Hill, Ind . 

.cYPRICARDELLA NUCLEATA. 

Plate 30, Fig8. 31>, H6. 
\ 

Oypritarddla muieata, HALft.. Trans, Alb. Inst., vol. iv, p. 17. 1856. 
Oypricardella 1tucleata, HALL •. Gool. Bept. Iowa, p. 664, pl. 23, fig. 10? ] 858. 
AFtcrpdtm (Oyprioordelkl). 1t1lCleata (Hall, sp.) Whitfield j Bulletin 3, Am. Mus. 

Nat. Hist., p. 64, pl. 7, figs. 35, 36. 1882. 
. , . 

Shell inequilateral, sub-<l,uadrangular, gibbous; anterior end 
short, rounded; poste,rior end broader, abruptly. compressed, 
vertically truncated at Jhe, extremity; beak nearer the anterior 
end, small; post~rior umbonal slope extremely gibbous (a' 
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broad undefined ridge) reaching to the base of the truncation. 
Surface marked by fine regular concentric lines parallel to the 
border of the shell. 

Length, .11 to .13; width, .08 to .10 of an inch . 
. This species is much smaller and less nearly equilateral than 

the preceding, with a more gibbous umbonal region. Th~ 
posterior end is abruptly truncate, the truncation slopes upward 
and outward from the base. In this respect it is the reverse of 
C. 'JubellipUea, which is more elliptical and obliquely truncated, 
the truncation not reaching to the base. It is closely related 
in form to Nucula rectangularis of McCoy. 

Localiiy.-Spergen Hill, and Lanesville, Ind. 

CYPRICARDELLA OB~ONGA. 

Plate 30, Figs. 30-34. 

Oypricardella oblooga, RALL. Traus. Alb. lust., vol. iv, p. 18. 1856. 
Microdlm (QrpricardeUa) obionga (Hall, sp.). Whitfield;, Bulletin 3,' Am. Mus. 
"" ,Nat. Rist., p. 65, pI. 7, figs. 30-34. 1882. 

Shell oblong, sub-quadrangular; anterior end, narrow, rounded;. 
posterior end broader, flattened, and almost vertically truncate; 
cardinal margin nearly straight and horizontal behind, declin
ing ill front; base nearly paranel to the hinge-line; beaks small, 
somewhat prominent, gibbous below; posterior umbonal slope 
gibbous or sub-angular, and extending obliquely downward 
and backward to the base of the truncation; lunule small, 
ovate, deep in the center; escutcheon linear distinct. 

Length, .09 to .30; width, .06 to .20 of an inch. 
This species, in some of its ,characters, is intermediate be

tween C. subelliptica and C. nucleata; it is much less elliptical 
than the first, with the beaks more nearly anterior and more 
distinctly truncatcd; and it is much longer than the last, less 
expanded behind and less gibbous. The posterior truncation 
slopes downward and outward, and the hinge-line is straighter 
than in either of the others. We have specimens from the ex
tremely young to the length of half an inch, showing in all 
st~ges a constant form which readily enables one to distinguiah 

, this form from either of the other species. 
Localities.-Spergen Hill, Lanesville, and Bloomington, Ind. 
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SANGUINOLITES? (GONIOPHORA '??) PLICATA. 

Plate 30, Fi.q. 39. 

Oypricardella plicata, HALL. Trans. Alb. lust.,. vol. iv, p. 18. 1856. 
GoniupMra plicata, HALL. Whitfield j Bulletin 3, Am. Mus. Nat. Rist., p: 66, pl. 

7, fig. 39. 1882. 

Shell oblong, sub~quadrt1te, hinge line slightly arched, the 
base and hinge -line nearly parallel; gibbous in the middle 
above, and anteriorly depressed in the middle toward the base; 
beaks near the anterior end small and scarcely rising above the 

'hinge margin; anterior end short, scarcely extending beyond 
the beak, and rounded; posterior extremity doubly truncate, a 
strong fold or angulation extending from the umbo to the pos
terior basal margin, and a smaller similar fold mid way between 
that and the hinge-line, the intervals between these being trun-' 
cate. Surface mark!')d with concentric lines of growth. 

Length, .12; width, .12 of an inch. 
This species is characterized by the two folds or angulations 

on the posterior slope, giving a. double truncation; the upper 
one, from the hinge to the first fold, slopes outward, while that 
from the first to the second fold slopes toward the base, making 
the greatest extension of the shell an obtuse angle at the upper 
fold. These folds are continued nearly to the beak of the shell. 
The lower part of the shell, near the middle of its length, is 
slightly depressed, but this depression scarcely reaches the 
margin. 

A specimen from Spergen Hill shows plications on the pos,. 
terior slope. So far .as can be determined at present this speci
men is only a variety of C. plicata. . The generic relations of 
thia shell have not been determined. [This shell is not con
generic with the preceding, and if the hinge be not crenulate, 
it is more nearly allied with Sanguinolites or Pleurophorus, 
but is not properly- a Goniophora.] . 

Locality.-Spergen Hill, Bloomington and Lanesville, Ind . 

.. 
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CYPRICARDINIA, Hall. 

CYPRICARDINIA INDIANENSIS. 

Plate 30, Figs. 10-14, 

'Cypricardia Indianensis, HALT.. Trans. Alb. Inst., vol. iv, p. 18. 1856. 
t'ypricardinia (!) Indianensw, (RaIl, sp.) Whitfield; Bulletin 3, Am. Mus. Nat, I 

Hist., p. 58, pI. 7, fige. 10-14. 1882. 

ShellelQngate-Qvate, narrQW and rQunded in frQnt; PQsteriQr 
end brQader, cQmpressed and sub-alate; base brQadly curved; 
hinge line straight, less than the 'greatest length .of the shell; . 
a line .or grQove' .on the inner margin extending from the beak 
tQ the posteriQr extremity; beaks very small, near the anterior 
end; umbonal regiQn gibbQus. Surface marked by distinct, 

regular, imbricating lamellre. 
Length, from .one-eighth tQ Qne-fQurth .of an inch. 
This species in generai aSl?,ect is not unlike several .others, 

.occurring in different positiQns in Silurian and. DevQnian rocks. 
A cQmparison .of specimens, hQwever, shQWS them tQ be dis
tinct. The gibbous umbQnal region; elQngate-PQsteriQr side, 

. and strQng, uudulating cQncentric laminre are distinguishing 

features. . 
[The generic relatiQns .of this shell have not been satisfac-

tQrily determined.J 
Localities.-AltQn, Ill.; Spergen Hill, BlQomingtQn, and 

Lanesville, Ind. 

. EDMoNDIA ['f 1J SUBPLANA. 

Plate 30, Fig. 38. 

Cypricardia subpiA:lna, HALT., Trans. Alb. Inst., vol. iv, p. 19. 1856. 
Edmondia subplana, (Hali, sp.) Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 

M, pI. 7, fig. 38. ,1882 . 

. Shell .ovate .oblong; anterior end very snQrt; PQsterior end 
extremely elongate, very gradually narrowing tQ the extremity 
which fQrms 1\ symmetrical elliptic curve; cardinal and basal 
margins nearly parallel; beaks small; umbonal regiQn de
pressed CQnvex. A few QbsQlete cQncentric fQlds visible on the 
surface; intermediate PQrtiQns prQbably finely striate. 

Length, .69; width, .38 of an inch. 

I' 
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T~is differs conspicuously from the preceding in its. form,. 
which gradually narrows behind with no indication of expan
sion t9ward the hinge line. The umbonal slope is somewhat 
depressed convex, and the whole shell has a flattened appear
ance. The surface markings have been nearly obliterated by 
wearmg. 

[The generic relations of this shell have not been satisfac
torily determined. It does not belong to the gen us Cypricardia 

'as we now know, and is too unlike the typical forms of 
Edmondia to be placed under that genus, except with extreme 
reservation.] 

Locality.-Spergen HilI and Lanesville, Ind. 

'NUOULA., Lamarck. 

NUCULA SHUMARDANA. 

Plute 30, Fig.9. 2-6. 

N'UC'Ula .~humarda,na, HALL. Trans. Alb. lust., vol. iv, p. ]6. 1856. 
Nucula shumardana, :tiAJ~L. Whitfield: Bulletiu 3, Am. Mus. Nat. Hist., p. 57, pI. 

7, figs. 2-6. 

Shell obliquely ovate or sub-cuneate, gibbous toward the 
beaks; bea~s anterior, elevated, approximate, or in contact; 
anterior end vertically truncate ; posterior side cuneate, sloping 
from the beak; cardinal line forming an angle of about 800 at 
the beak; base forming a b~oad curve from the anterior and 
posterior cardinal margins; surface marked by regular equi
distant, sub-imbricati.ng strire, rarely with unequal concentric 
folds; hinge-line somewhat strongly crenulate; ligamentary pit 
distinct, triangular. 

Length, .09 to .21; width, .08 to .17 of an inch. 
'I'his is a pretty and neat species, distinguished by an obtulile 

anterior extremity, which forms less than a right angle with 
the posterior cardinal margin. The shell is gibbous toward the 
beak, abruptly rounded in front, and sloping toward. the pos
terior extremity. 

LocaliUes.-Spergen Hill, Lanesville, and BloQmington, Ind., 
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LEDA, Schumacher. 

LEDA- NASUTA. 

Plate 30, Jligs. 7-9. 

Nucula na~ta, HALl,. Traus. Alb. lust., vol. ~v, p. 17. 1856. 
Nuculana nasuta, HALL. Whitfield; :Bulletin 3, Am. Mus. Nat. Hist., p. 57, pI. 7. 

figs. 7-9. 1882-
Shell sub-ovate, abruptly contracted behind; anterior extrem

ity rounded; beaks prominent, sub-central; posterior side shorter
and contracted, both laterally and vertically into a proboscidial 
extension; surface marked by regular lines of growth. 

Length, .14; width, .09 of an inch. 
Localities.-Spergen Hill and Lanesville, Ind. 

CONOCARDIUM, Bronn. 

CONOCARDIUM CATASTOMUM. 

Plate 30, F1:gS. 15-17. 

Conocardium catastomum, HALL. Trans. Alb. lnst., vol. iv, p. 18. 1856. 
Conocardium catastomum, HALL. Whitfield; Bulletiu 3, Am. Mus. Nat. Hist., p- , 

58, pI. 7, figs. 15-17. 1882. 
Shell very small, elongate, sub-cylindrical or sub-clavate, gib

bous in the middle; beaks minute, rising slightly above the 
hinge-line, and anchylosed; anterior end obliquely truncated 
and obtusely angular on the umbonal slope; the anterior tu
bular wing minute; posterior end much extended, and con
stricted near the middle, swe11ing at the extremity and gaping
below; surface marked with small, simple, radiat.ing -folds,. 
which sometimes become obsolete on the anterior end and um
bones;- minute, undulating, concentric strire cross the radiating
folds in well preserved specimens. 

Length, from 125 to .20 of an inch. 
This specIQs is readily distinguished by its elongate form and 

minute size (varying from one-eighth to one-quarter"Qf an inch 
in length), its gibbous anterior end, and the constriction near
the middle of the posterior half of the shell. The posterior
extremity becomes suddenly expanded or tumid behind the 
constriction, and presents a comparatively large ovate hiatus. 

below. 
Localiti'8.-Spergen Hill and Lanesville, Ind. 
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OONOOARDIUM OARINATUM. 

Plate 30, Figs. 18, 19. 

Oonocardium carinatum, HALL. Trans. Alb. lnst., vol. iv, p. 14. 1856. 
{}onocardium caNnatum, HALL. Whitfield j Bulletin 3, Am. Mus. Nat. Hist., p. 59, 

pI. 7, figs. 18, 19, 1882. 

Shell sub-trigonal, gibbous in the middle, anterior end cor
date; hinge line straight; beaks very small, strongly incurved, 
rising little above .the hinge line; posterior side straight above, 
sloping upwards from below, and gradually tapering to the ex
tremity, faintly constricted at its junction with the body of the 
shell and gaping below; hiatus elongate lanceolate, crenulate ; 
umbonal slope strongly carinated; carina reaching from beak 
to base, where it is strongly .salient; anterior side obliquely 
truncate, and abruptly produced into a small conical tubular ex
tension of the hinge-line. Surface marked by simple radiating 
ribs, and extremely fine concentric strire, which, in passing 
over the ribs give the surface a granulated appearance. On the 
anterior slope the ribs are finer· and closer than on the sides of 
the shell, and strongly curved. 

Length, from .20 to .33 of an inch. 
This species is distinguished from the others described by 

the strong carina, which becomes alate on the lower part of the 
shell, from the abrupt slope of the base of the posterior side 
and narrow elongate hiatus. In unworn specimens, the fine 
concentric lines in crossing the ribs, produce minute granula
tions, which are seen only with a good lens. The anterior ex
tremity of the shell is broadly cordate with a minute conical 
wing above; some of the ribs, which are distinct near the base, 
<:oalesce with the carina before reachiug the beak. 

Localities.-Spergen Hill, Lanesville, and Bloomington, Ind. 

OONOOARDIUM OUNEATUM. 

Plate 30, Figs. 24-26. 

Oonocardium cuneatum, HALL. Trans. Alb. lust., vol. iv, p. 14. 1856. 
Gonocardium cuneatum, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 60, 

pI. 7, figs. 24-26. 1882. 

Shell sub-trigonal or abruptly clavMe; hinge-line straight; 
beaks anchylosed, incurved, very small, rising but little above 
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the hinge-line; umbonal slope angula~; anterior side truncate, 
concave just within the angle of the umbonal slope, convex' 
in the middle, and abrnptly produced above, in continuation 
of the hinge-line, into a tubular wing; posterior side vertically 
compressed, straight along the hinge-line, and abruptly declin
ing at the extremity, sloping along the base from the center of 
the shell to the extremity. Hiatus elongate, extending forward 
to near the middle of the shell, rounded and expanded at the 
posterior extremity, and deeply crenulate in the margins of the 
narrower part. Surface marked by di.stinct radiating costre, 
which often alternate in size or bifurcate on the posterior part 
of the shell, crossed by fine elevated concentric lines of growth, 
more or less c10sely arranged. N ear the basal margin are some 
stronger sub-imbricating ridges paralljjl to the lines of growth. 

Length, .33 to .50 of an inch. 
This shell resembles O. carinatum, but it is larger and pro

portionally thicker, the ribs are less distinctly angular on the 
anterior umbonal slope, and less regular, especially on the pos
terior side of the shell, just behind the more gibbous part, 
where they often bifurcate or alternate in size; also, the con
centric lines are stronger, and there is no evidence of gran
ulations at- the crossing of the radiating and concentric lines· 
The shell is remarkable as being vertically compressed or 
pinched toward the posterior extremity, where the sudden 

, declination of the cardinal margin gives it an abrupt wedge
shaped terminati.on. The cardinal margins are distinctly anchy
losed and the posterior edge of the hiatus at the junction of 
the two valves is distinctly continuous. 

Localities,-Spergen Hill, Lanesville, and Bloomington, Ind. 

OONOCARDIUM PRATTENANUM. 

Plate 30, Fig. 20. 

Om.oourdium prattenanum, HALL. 'frans. Alb. lnst., vol. iv, p. 85. 18fi6. 
Coiocardiurn prattenanum, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 61, 

pl. 7, fig. 20. 1882. 

Shell sub-fusiform; hinge-line straight, beaks depressed, dis
tinctly anchylosed; from the beaks along the anterior umbo
nal slope the angle is obtuse and scarcely defined; anterior 



· PALEONTOLOGY. 347 

side obtuse, convex in the middle, and gradually sloping up
ward from the angles; posterior part of the shell with a broad 
depression on each side, and again expanding at the extremity 
with an oblique angular fold, from the hinge-line downward to 
the hiatus; hiatus broad and expanded behind, narrowed ab
ruptlyat the junction of the oblique folds, and thence gradually 
to the middle of thes'helL Surface. marked by strong plications, 
which are much stronger on the anterior part of the shell" and 
more slender behind. The fold along the anterior umoonal 
slope bifurcates, sending off on each side a plication, which 
~gain bifurcates. Plications crossed by sharply elevated lines, 
which are more conspicuous on the posterior part, give it a 
<lancellated appearancEil. ' 

Length, .20 of an inch. 
This species differs from either of the preceding in the 

greater prominence of the anterior end, which is likewise 
more strongly costate .. The angle of the umbonal slope is less 
prominent, and it differs conspicuously from either of the 
others in the bifurcation of the folds. The ribs on the pos
terior slope are smaller than on the anterior sidQ; in this re
spect being the reverse of the other species; the cancellating 
lines are nearly as strong as the ribs on the posterior end. 
The strong angles projecting from the hinge-line to the hiatus 
are also a marked character. The hiatus of this species is pro
portionally more extended forward than in any of the preced
ing, and does not contract so rapidly in that direction. 

Locality.-Alton, Ills. 

CONOCARDIUM MEEKANUM. 

Plate 30, Figs. 21-23. 

Oonocardium meekanum, HALl.. Trans. Alb. lust., vol. iv, p. 15. 1856. 
Oonocardium ?neekanum, HAiL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 61, 

pI. 7, figs. 21-23. ] 882. 

Shell sub-angularly ovate or abruptly clavate; hinge line 
nearly straight, declining at the posterior extremity and some
times from the beaks, obliquely truncated anteriorly; anterior 
-end convex in the middle, and margined by a narrow sulcus 
which reaches from beak to base, just within the obtuse angle 



348 REPORT OF STATE GEOLOGIST. 

of the umbonal slope; posterior end sloping on the base' u,ni
formly from the center of the shell to the extremity, con
tracted behind the body of the shell; vertically depressed and 
slightly expanded laterally at the extremity, Surface marked 
by small elevated thread-like radiating lines, which on the pos
terior part of the shell are crossed by finer conoentric strire, 

, giving that part of the shell a cancellated appearance. Anterior 
end depressed, marked by much fainter radiating lines crossed 
by nearly obsolete traces of fine strire, which converge toward 
the anterior tubular wing. 

Length, .20 to .33 of an inch. 
This shell bears the nearest relation to .C. cunea,tum,but dif;

fers in being smaller, the umbonal slope is more rounded, and the 
radiating lines on the anterior end are 'much less strong, and 
this part of the shell is margined by a distinct groove or sulcus. 
On the body and the posterior part of the shell the radiating 
strire are finer than in C.cuneatum, but, like that, are sometimes 

, . . bifurcating. 

Loeality.-Alton, Ill. 

CONOCARDIUM EQUILATERALE. 

CCYllocardium equilalerale, RALL. Trans. Alb. lust., vol. iv, p. 16. 1856. 
CO'IIocardium equilnterale, HALL, Whitfield; Bulletin 3, Am. Mus. Nat. Rist., p. 62, 

1882. 

Shell triangular, sub-equilateral, scarcely gibbous in the mid
dle; hinge-line very straig4t; beaKS small, rising a little above 
the hinge-line; anterior end cuneate, sloping gradually from 
near the center of the sheH; umbonal ridge obtuse above, 
nearly at right angles to the hinge, and subdividing several 
times before reaching the base; posterior end cuneate, very 
gradually sloping from the body of the sheH; extremity un
known; surface marked by radiating strire or folds, ,,~hich are 
simple or bifurcating, and crossed by fine, regular, elevated, 
tl~.ad-1ike lines. 
~e~ and width nearly equal, about .125 of an inch. 

, This~'4ell is very different from the other species, in the thin 
wedge-t;9rID anterior end, which slopes upward, gradually, from 
the base. There is no tubular anterior wing visible. The 

I 
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nearly equilateral form, slight gibbosity in the middle, rectan
gular l direction of the angle of the umbonal slope, which is 
sQbdivided into several strire. or pIications before reaching the 
baee, are very distinctive characters. 

The specimen described is deficient in the posterior extrem
,ity, and the form of the hiatus is unknown. 

Locality.-Spergen Hill, Ind. 

GASTEROPODA. 

EUOMPHAL US, Sowerby. 

EUOMPHALUS QUADRIVOLVIS. 

Plate 31, F~g8. 24, 25. 

EUrYmplialU8 quadrivolvi,a, HALL. Trans. Alb. lnst., vol. iv, p. 19. 1856. 
StmparoUus quadrivolvis, HALL. S. A. Miller'; Cat. Am. Pal. Foss. 1877. 
Euomphalu8 quadrivoit'is, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 71, 

pl. 8, figs. 24, 25. 1882. 

Shell planorbicular, spire depressed, composed of about four 
turns, the inner one scarcely rising above the last vol ution; vo

ilutiol1s somewhat rapidly increasing from the apex, regularly 
rounded; aperture round-oval, slightly transverse; umbilicus 
less than the diameter of the outer vol uti on; surface marked . . . 

by fine, closely-arranged strire of growth. 
Diameter, .12 to .31; elevation, .06 to .16 of an inch. 
This shell is distinguished by the .depressed spire, showing in 

profile only the second volution. The volutions are regularly 
. rounded, never angular above or below. The umbilicus is com
paratively small, the volutions increasing rapidly in size. The 
surface is marked by regular strire of growth, which may be 
occasionally irregular from accident to the shell in its growing 
condition. 

Localities.-Spergen Hill, Lanesville, and Bloomington, Ind. 
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EUOMPHALUS SPERGENENSIS. 

Plate 31, FigB. 16,. 19. 

Eumnphaltts Spergmtrl&is, HALL. Trans. Alb. lust., vol. iv, p. 19. 1856. 
Straparollus Spergenenm, HALL. S. A. Miller j Cat. Am. Pal. Fossils. 1877. 
l!)juYfnphalus Spergtrlensis, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Rist.,' p. 

69, pI. 8, figs. 16-19. 1882. 

Shell sub-discoid or planorbiform; spire composed of five or _ 
six turns, the inner ones coiled in the same plane, two or three 
of the outer ones only visible in profile; suture well defined o~ 
both sides; volutionsrounded below with a distinct obtuse 
angulation on the upper side,"il, little distance from the suture; 
umbilicus nearly twice the breadth of the outer volution; aper
ture oblique, round-oval with a slight expansion at the angle 
on the upper side of the 'Volution. Surface marked by close, 
fine, equal strire of growth. 

-Diameter, .30 to .1 iuch; height, .23 to .25 of an inch. 
This shell resembles the E. lrevis of D' Archiac and De Yer

nenil. (Trans. Geol. Soc. Lond., vol. vi, 2d series, part 2, page 
363, plate 33, fig. 7.) E. planorbis, in part of De Koninck. 
(Carb. Fossils of Belgium, page 434, plate 25, fig. 7.) 

Our shell agrees with the description of MM. D' A. and De Y.; 
with the exception of the form of the aperture. The figures 
given by these authors show the greatest diameter of the aper
ture to be transverse, while in the species here described the 
longest diameter is obliquely outward and downward from the 
axis of the shell. 

Our shells with five turns of the spire are much smaller than 
E. lrevis of thes~ authors, and our larger specimens are precisely 
of the same size as the four inner volutions of their figures. 

It is possible, however, that these deviations which appear 
constant in our specimens may prove to be only a variety not 
of specific value. Our specimens of this species, which are 
numerous, do not lead us to include the E. planorbis of D' A. and 
De Y. as a variety. 

Our specimens present all gradations, from those with the 
spire entirely flat to those where the three outer volutions are 
visible in profile. In all these the obtnse angulation on the 
upper side of the volution is present. 

Localities.-Spergen Hill, Lanesville, and Bloomi~gton, Ind. 
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EUOMPHALUS SPERGENENSIS, var. PLANORBIFORMIS. 

Plate 31, Figs. 20, 21. 

Euomphalus Spergenen,~is, var. planorbijormis, HALL, Trans. Alb. lnst., voL iv, p. 20. 
185fl. 

. St1aparoUm Spergenensi~ var. planorbijorm-is, HALL. S. A. Miller; Cat. Am. Pal. 
Fos. 1877 . 

. EUWlphalus SPCl"gerumsis, var. planorbi(ormis, HALT.. Whitfield; Bulletin 3, Am. 
MUB. Nat. Hist.,p. 70, p).~, figs. 20, 21. 1882. 

Shell discoid; spire fl.at or concave; volutions about four, 
'rounded above a.nd below; apertttre nearly circular; umbilicus. 
broad, not deep. 

This variety differs from the flattened forms of the species 
in the absence, or only slight indication, of the angulation on 
the upper side of the volution. The spire is often concave, 
and in such specimens there is an obtuse angulation on the 
upper side of the volution, but differing so much from the last 
described as to present a distinction from the same featl1re in 
those of the species with raised spires. The size and form of the 
volutions, and their ratio of increasing size, correspond with 
characteristic fe~tures of the species. 

Localities.-l:3pergen Hill, Lanesville, and Bloomington, Ind. 

EUOMPHALUS PLANISPIRA. 

Plate 3J, Figs. 22, 23. 

Euomphal'U8 pla1liwpira, HALL. Trans. Alb. lnst., vol. iv, p. 20. 1856. I 

Straparollus plGnispi."a; HALL. S. A. Miller; Cat. Am. Pal. Fossils. 1877. 
Ettomphalm plan¥ra, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Rist., p. 70, 

pI. 8, figs. 22,23. 1882. 

Shell discoid; spire flat; or scarcely concave; volutions about 
five or six, slender, very gradually increasing in size, rounded 
above and below; suture well defined; aperture circular; um
bilicus broad and shallow. Su:rface marked by fine, closely 
arranged and slightly undulating strite. 

Diameter, .36; height, .12 of an inch. 
This shell is distinguished from either of the preceding by 

its slender volutions, which increase much more gradually from 
the apex. The volutions are round, both above and below, 
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though so'metimes the lower side descends so abruptly to the 
umbilicus as to present the appearance of an obtuse or uude
:fined angle on the last volution. 

The broad and shallow umbilicus of this species results from 
the flatness of the spire and the small diameter of the volutions. 
The volutions are as perfectly distinguishable on the lower as 
on the upper side of the shell. 

Localities .. -Spergen Hill, Lanesville, all-d Bloomington, Ind. 

PLEUROTOMARIA, DeFra.nce. 

PLEUROTOMARIA NODULOSTRIA TA. 

Plate 32, Fig. 5. 

Pieu.rotIlTliurianodulostriata, HALL. Trans. Alb. Inst., vol. 4, p. 21,1856. 
PleurotllmCLria nodul08triata, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Rist., p. 

80, pI. 9, fig.' 5, 1882. 

Shell turbinate; spire depressed-conical, obtuse at the apex; 
volutions about four, rounded, somewhat depressed above, the 
last one ventricose below; suture distinct, rather sharply de
fined; aperture sub· circular, slightly flattened on the inner 
side; umbilicus rudimentary, surface marked by strong, re
volving, elevated strire which are about equal to the spaces be
tween them, excepting on the periphery of the outer volution 
where two or three are more distant, leaving a double spiral 
band; revolving stl-ire crossed by oblique strire(parallel to the 
lines of growth) which are very conspicuous on the upper side 
of the volution, but become obsolete below the band. The .re
volving lines at the junction of the oblique strire become nod
ulose .on the upper half of the volution, and particularly near 
the suture .. 

Diameter .12 to .18; lieight .10 to .. 180f an inch. 
This'little shell is distinguished by its depressed coniealspire, 

which 1S almost truncate above. The external characteristics' 
are the strong revolving strire, only visiblebn the lower half of 
the "last volution, or with but faint oblique strite; while on the 
upper part of the 'volu tion, the crossings of the strire produce 
a distinct nodulose or granulatedsurfa'Ce; and this .character is 
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-the last to be obliterated in' worn shens. The spiral band on 
-the middle 'Of the last volution consists of it single elevated line 
-4letween two broad depressed spaces. 

LJealities.-Spergen Hill, Lanesville, and Bloomington, Ind. 

PLEUROTOMARIA HUMILIS. 

Plate 32, Fig. 3. 

_PfevrottnnarW, humilis, HALL. Trans. Alb. lnst., vol. iv, p. 21. 1856 . 
. .l'Ieurotomaria..kumilis, HALL. Whitfield; Bulletin 3, Am. Mus'INat. Hist., p.82, 
.,pL 9, fig. 8. 1882. . 

'11\ ! 

Shell depressed, trochiform, oblique, spire a Uttle elevated, 
..consisting of' three or fOUl" volutions -whi<lh incre~se rapidly in 
r.tJize from the apex; volutions, depressed-eonve~ above, and 
-declining to the periphery; base of' the last volution less con
vex than on the upper side, sub-obtusely angul~r on the per-
Iphery, which ..is marked by a narrow groove, !which is but 
little wider than the usual spaces between the rev,olving strire; 

;tmrface marked by revolving and transverse strife,. which are 
.strongel" and more distant on the -upper side of the volution, 
_giving it a beautiful cancellated appearance; while' they are 
-<lloser and finer on the lower side of the shell; mouth trans
'versely oval; umbilicus' small. 

Diameter, .10 to .IH; height, .07 to .14 of' an inch. 

Loca.lities.-Bloomingtoll, Lanesville, and Spergen Hill, Ind. 

PLEUROTOMARIA MEEKANA. 

Plate 32, Jilig8. 8, 9. 

PteWrotomalia meekana, HALL. Trans. Alb. lust.,' vol. iv, p. 22. i856. 
'I:leurotnmaria? meekana, HALL. Whitfield; Bulletin 3, Am. Mus.\Nat.Hist., p. 82, 

pI. 9, figs. 8, 9. 1882. 

Shell depressed-conical; spire short; rapidly diWinishillg and 
..obtuse at the apex; volutiolls about five, appress~d above and 
;tJub-angular below, with the periphery vertical; suture distinct; 
Jast volution large, not ventricose, biangularon the periphery, 
.with a defined groove in the center which is distinqtly margined 
;:above and below by an elevated line; surface on the upper side 

23-GEOL. 
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of the volutions marked by revolving and transverse strire,01 
equal stl'ength, which are regularly cancellated (and when not 
worn there is a slight nodosity at the crossing.) , 

The revolving lines 011 the base of the last volution are closer
and finer than those above, and equally but less distinctly,. 
crossed by the transverse lines which make a deep sinuosity on 
the periphery of the shell. Aperture sub-quadrate with a deep 
notch on the outer margin at the termination of the revolving 
band; umbilicus of n:tedium size. 

Diameter, .18; height, .13 of an inch. 
Thit; species resembles the P. humilis in general form; but 

the spire is more elevated, and it has one or two more volutions,. 
which do not increase in size so rapidly as in that species. The-' 
periphery also is straight and bounded above and below by an 
angular ridge, and with a distinct spiral groove, margined OD 

each side by an elevated band of equal width to itself, the three
divisions occupying the whole of the periphery. The umbili
cus is somewhat larger than in P. humilis,and the mouth more
distinctly quadrate, its outer margin being nearly vertical. 

Locality.-Erroneously cited in the original paper as occurring 
at Spel'gen Hill. ' 

PLEUROTOMARIA PIASAENSIS. 

Plate 3:1, Figs. 6, 7. 

Pleurolomaria piasaensis, HALL. Trans. Alb. Inst., vol. iv, p. 22. 1856. , 
Pleurolomaria piaRaensis. HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Rist., p. 83, 

pI. 9, figs. 6, 7. 1882. 

Shell depressed, sub-globose; spire short and little elevated~ 
consisting of about four volutions; volutions rapidly increasing 
in size, depressed-convex above, somewhat rounded below, and 
becoming sub-angular near the aperture; the periphery abruptly 
rounded and marked by a spiral groove or band; surface marked 
by about four strong spiral or revolvingstrioo on the upper side
of the volution, between the periphery and suture, and four or
five similar strioo on the lower side; transverse strioo scarcely 
distinct, except on the spaces between the revolving strire; nm
bilical depression rather broad and margi,ned by a strong angu
lar elevation toward the aperture of the shell; aperture sub-
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-quadrangular, the pillar side shorter; 'the outer side, from the 
l'eriphery to the angle bordering the umbilical region, nearly 
:straight, and equal to the space from the periphery to th~ su
ture. 

Diameter', .17; height, from .10 to .11 of an inch. 
This species resembles P. humilis in form, but differs in the 

<stronger revolving lines, with scarcely visible transverse strire, 
.and also in the decided angulation bordering the umbilical re
.gion . 

. LoeILlity.-Piasa creek, above Alton, Ill. 

PLEUROTOMARIA SUBGLOBOSA. 

Plate 32, 1;'ig. 10. 

Pleurotmnuria rotundata; HALL. Trans. Alb. Inst., vol. iv, p. 23. 1856. 
PleuroUJroo:rin, 8ubglob08u, HALL. Cat. Am. Pal. Foss.; S. A. Miller, p. 245. 1877. 
Pleurotomaria 8Ubglf1f>o8a, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p.79, 

pl. 9, fig. 10. 1882. 

Shell sub-globose; volutions about five or six, convex, the 
last one very rotund ot' ventricose; suture distinctly marked, 
.and the volution depressed just below it, and rising in an ob
tuse, undefined angle, below which is a distinct depressed re
volving line, and below this again a similar sub-angular eleva
tion, which forms the upper limit of the broad periphery of 
the outer volutioll, thus making the upper side of' the volution 
-obscurely biangular, with one depression between tbeangles 
.and the other toward the suture. (These angles and the de
pression between are distinctly visible in the cast.) Aperture 
broadly ovate, umbilicus small; surface marked by fine, Closely 
.arranged revo~ving strire; spire broad, depressed, conical. 

Diameter, .09 to '.45; height, .04 to .38 of an inch. 
This is a well marked and easily distinguished species, both 

in external characters and in casts where the outer volution is 
preserved. The form is globose, the periphery of the last vo
Jution is a little straightened from the angle above. Tho two 
.obscure angles and the depression bet:w~en them characterize 
the species. No distinct strire crossing the revolving strire have 
been observed. There are some obscure indications of a spiral 
-bandon the periphery. 

Localities.-Alton, II!.; Spergen Hill, Bloomington, and Lanes
ville, Ind. 
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PLEUROTOMARIA W ORTHENI. 

Plate 32, Pig. 4. 

Pleurotomaria Wortheni, HALL. Trans. Alb. 1n~t., vol. iv, p. 23. 1856. 
Pleurotomnria Wortheni,HALL. Geol. Rept. Iowa, p. 530, pI. 23; fig~.]3. 1858. 
PlfAJlTotomaria. wortlw4ti, HALL. Whitfield i Bulletin :3, Am. Mus. Nat. Hist., p. 81" 

pI. 9, fig. 4. ] 882. 

~helldepressedsub-globose; spire but little elevated, oblique. 
from the great expansion of the last volution; volutions about 
three, somewhat flattened above, rapidly expanding, so that the
last volution makes nearly the whole bulk of the shell; ob
tusely angular on the periphery; upper margin of the volutions. 
marked by a ro; of' strong nodes, which extend about one
third across; surface marked above by strioo parallel to the
lines of growth which on the last volution disappear in passiug.
over the angulate periphery; base of last volutioll marked by 
strong revolving lines on the space between the outer margin. 
and the umbilical area; base deeply excavated about the um
bilical region, but the umbilicus is unknown. Aperture sub-. 
quadrate, upper edge of the outer lip projecting far o\-er the
lower. 

Diameter, .60; height, :48 of an inch. 
In general form this species bears some resemblance to P .. 

sphrerulata of Conrad, (P. coronula, Hall,) but it has fewer ,:olu
tions, it is less sharply angular on the periphery, and the nodes 
are much stronger and extend partially across the volution; 
while in P. sphrerulata they are small and form an elevated. 
crest along the suture line. 

Localities.-Bloomington, Sperg~n Hill, and Lanesville, Ind. 

Pr,EUROl'OMARIA SWALLOVANA. 

Plate 32, Figs. I, 2. 

Pleurotomnria Swallovana, HALL. Trans. Alb. 1nst., vol. iv, p. 24. ]856. 
Pleurotomaria Swatlorona, HAJ.L. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. SO,.. 

pI. 9, Jigs. 1, 2. 1882. 

Shell depressed, somewhat globose, spire little elevated; volu..:.. 
tions about five, regularly rounded, the last one sub-ventricose,.. 
and sometimes a little more expanded at the periphery; suture
well defined;_ apertnre sub-circular, a little oblique~on the pillar;. 
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umbilicus large, circular; a ftattened band upon the periphery 
of the sh~ll margined on eiwh side by a distinct eleva.ted line; 
volutions crossed by fine, even, thread-like strire, which are 
smaller than the spaces between them, more conspicuous on 
the upper siqe of the volutions and ofteu obsolete on the lower 
side. 

Diameter, .12 to.25; height,.07 to .20 of an inch. 
This species resembles a small Helix with depressed spire 

and large, rounded umbilicus. In worn specimens the strire 
are often indistinct, and the revolving band on the periphery is 
frequently. quite o.blite.rated. When these are present, they 
81iford,\fith the form, very reliable characters. 

Localities.-Spergen Hill, Lanesville, and Bloomington, Ind. 

PLEUROTOMARIA TRILINEATA. 

Plate 32, Fig. 20. 

Pleurolomaria trilinea,ta, HALL. Trans. Alb. lnst., vol. iv, p. 25. 1856. 
Pleurotomaria trilineata, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 80, pl. 

, 9, fig. 20. 1882. 

Shell ovate-collical; spire more or less ~levated,· acute at the 
apex; volutions about six; convex, last volution ventricose; 
suture distinctly defined; aperture sub-circular; columella per
forate by a small umbilicus; surface marked upon the periphery 
by a comparatively broad spiral band, which is margined each 
side by a linear groove; two other similar grooves between the 
band and the umbilicus, dividing the base of the shell into 
three spacetl, each one equaling in width the spira,.l band; 
ent.il'e surface, except the spiral band, ornamented by revolving 
thread-like strire, which are crossed by fine lines of growth, the 
latter becoming stronger and. curving slightly backward upon 
the spiral band; an almost imperceptible angulation just below 
the umbilicus. 

Length, .25 to .50 of an inch. 
,In form, this shell somewhat resembles the Cyclonema (Pleu

Totomaria) Leavenworthana, but could only be mistaken for the 
same when occurring as casts. The distant revolving grQoves 
on the lower part of the shell will readily distinguish it. In 
the better preserved condition, the finer revolving strire, which 
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cover the surface, except the spiral band, together with this,' 
are characteristic features. The spire in this species is also 
more acute than in the other, the volutiolls less uniformly 
rounded, and the last volution'more ventricose, with a distinct 
umbilical perforation. 

Localities.-Spergen Hill, Lanesville, and Bloomington, Ind. 

PI.EUROTOMARIA EI.EGANTUI.A. 

Plate 32, Fig. 19 . 

. Murchiaonia elegantuia, HAJ,I,. 'frans. Alb. lnst., vol. iv, p. 27. 1856. 

-• 

PleurotfYTYIaria shumardi, MEEK & WORTHEN. Geol. Surv. Ill., vol. ii, Jl. 260, pl. ' 
18, fig. 6. 1866. 

Pleurotomaria elegantulo., (Hall, Bp.) Whitfield; Bulletin 3, Am. Mus. Nat. Hist., 
p. 84, pI. 9, fig. 19. 1882. 

Shell elongate-conical; spir.e composed of about six or seven 
volutions, which are obliquely flattened on the upper side, and 
angular near the base; suture not strongly defined, surface 
marked by strong elevated strial which cross the volutions from 
the upper side obliquely, or with a gentle curve backward, and 
crossing the spiral band, which is coincident with the angle of 
the volution; appear below it in a nearly ve1"tical, or slightly 
oblique, position to the axis of the shell; form of aperture 
unknown. 

Length, .33 of an i'nch. 
This very elegant little species differs from any of the others, 

in the strong transverse strial, the angulation of the volutions 
near the lower edge, and the absence of revolving strial. 

The d,escribed specimen preserves but about six volutions, 
one or two having been broken from the apex, 

Locality,-Bloomington, Spergell Hill, and Lanesville, Ind, 

PLEUROTOMARIA CONULA. 

.. Plate 32, Pig. 17 . 

Pleurot(Ymaria (murchisoniaf) canula, HALL. Trans. Alb. lnst., vol. iv, p. 26. 1856. 
Pleurotomaria conula, (Hall, sp.) Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 

84, pI. 9, fig. 17. 1882. 

Shell conical, spire gradually and uniformly diminishing from 
the base; volutions six to eight, angular in the middle, and 
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flattened above and below; sutures defined; surface. marked 
by distinct, elevated, nearly vertical strim both above and be
low the spiral band; spiral band occupying the periphery of 
the volution, and composed of three revolving minute carina
tions with narrow depressions between (sometimes only two ele
vated bands are visible); aperture sub-quadrate; columella 
extended below, perforate. 

Length, from .OS to .18 of an inch: 
This shell is almost strictly conical, the volutions sub-angular, 

with nearly vertical, raised strim, which are interrupted on the 
spiral band, and appear only slightly below or not at all. The 
spiral band sometimes appears to be composed of two raised 
strim with a depression between, and sometimes of three strim. 
The base is flattened toward the center, and prolonged into a 
short canal by the extension of the columella. It is quite dis
tinct from all other species of this group in its gradually as
cending spire, its centrally angular volutions, and elongate 
regularly conical form. 

Localities.-Spergen Hill and Lanesville, Ind. 

M URCHISONIA, Phillips. 

MURCHISONIA INSCUI;PTA. 

Plate 32, Fig. 18. 

~[urchia(rnia insculpta, HAI,I.. Trans. Alb. Institute, vol. iv, p. ,26. 1856. 
Murchisonia insculpta, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist. I» 85, pI. 

9, fig. 18. 1882. 

Shell sllbulate-conical; spire somewhat rapidly ascending, 
acute; volutions six or seven, convex and rounded in the mid
dle, oppressed and sloping gradually above and abruptly below, 
to the suture; upper side of volutions marked by vertical elon
gltte nodes, which are pointed above and gradually disappear 
in the surface below, or subdivided into' distinct elevated strim; . 
spiral band rather broad, margined by two distinct elevated 
lines with the intermediate space convex or concave; last volu
tion ventricose, extended below, and marked by an elevated 
line which is a continuation of the suture line; aperture some
what rounded, and extended in front; columella extended be
low and imperforate. 

Length, from .05 to .25 of an inch. 
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This Elhell resembles 'Pleurotomaria (Murchisonia) conula in gen':. 
eral form, and in some degree in extl:lrnal characters; but it is 
less strictly conical, the volutions are more rotund in the middle, 
the spiral band broader and more elevated, never double, the last 
volution much more ventricose, and the columella imperforate. 
The nodes on the uppel' margin of each volutiou arl:l triangular 
wi~h the apex above, and appear as if sculptured from the sub
stance of the shell, leaving similar equal reversed spaces' be
tween each. In some well presl:lrved specimens, these nodes 
bl:lcome diffused bel()w in several strong, vertical strire, which 
reach the spiral band. These do not reach the lower side of 
the volution, which sometimes shows a single elevatedrevolv~ 
iag line. The strong' elevated line on the lower side of the 
last volution is ,also a distinguishing feature. ' 

III fl'agments of the shell showing single volutions, the strong 
nodes area distinguishing feature. Some specimens show re-
mains of transverse or curved strire, but in many this charactl:lt 
is not observable., 

Localities.-Spergen Hill, T~anesville, and Bloomington, Ind. 

MURCHISONIA ATTENUATA. 

Plate 32, Fig. 13. 

Murchisonia.attenuala, HAJ.[" Trans. Alb. lnst., vol. iv, p. 2i. 1856. 
J[urch~onia atlenMta, HALL. 'Vhitfield; Bulletin, 3, Am. Mus. Nat. fliRt., p. 88, pI. 

9, fig. 13. 1882. 

Shellsubulate, elongate; spiro very gradually tapering; volu
tions nine or more; flattened; scarcely convex in the middle 
and marked by a spiral band which is margined on either side 
by a strong elevated carina; suture bounded on each side by a 
sharp elevated line, which is smaller than those bordering the 
spiral band; aperture transverse; umbilicus closed'. 

'Phis shell is 'extremely elongate and attenuate; the volutions, 
though scarcely convex in the, middle, have sometimes an 
angular appearance from the elevated strire or carina border
ing the spiral band. The only specimen in my collection is 
imperfect, and the full number of volutions and forJIl of aper
ture are unknown. The only surface markings distinctly visi-
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ble are ,the two strGng lines bGrdering the band, and .one abGve 
and belGw margining the suture, though they have probably 
been minute transverse strire. 

Locality.-Spergen HiH, Ind. 

M URCHISONIA VERMICUL.>\. 

Plate 32, Fig. 11. 

Murohillo7l.Ul ~icula, HALL. Trans. Alb. lnst., vol. iv, p. 27. 1856 . 
.M,uTchisonia vermicula, HALL. Whitfield; Bulletin 3, Am. Mu~. Nat. Hist., p. 87, 

pI. 9, fig. 11. 1882, 

Shell cylindrical, abruptly tapering at the apex; volutiGns. 
frGm six to ten, moderately convex in the middle, and scarcely 
diminishing for the first four or five turns ab.ove the base, but 
becoming more abruptly contracted above; the surface of each 
volution marked by two very prominent revolving strire, hav
ing a space between them .on the periphery and a single finer 
line belGw, and one above near the suture; the last volution n.ot 

, ventric.ose, and marked by a fifth revGlving striati.on, which is a 
cGntinuati.on .of the suture line; aperture brGadly .oval, rGunded 
belGw; cGlumella imperfGrate. Shell minute. 
, Length, .14 .of an inch. , 
This ~hell is very similar tG M. attenuata, but is !Jluch smaller 

and mGre cylindrical in form, and with mGre convex v.olutiGns 
which do not unifGrmly diminish toward the apex; as in that 
sp·ecies. The surface markings are similar, but the convexity 
of'the volutiGn along the periphery offers a contrast witbthe 
flattened form of lJ1. attenuata. 

, LocaUties'-,Spergen ,Hill, Lanesville, and Bloomington, Ind_ 

• 
MURCIIIS.oNIA TURRITELLA. 

Plate 32, Fig. 12. 

MWI'chisQllia turri/ella, HALL. Trans. Alb. lnst., vol. iv, p. 27. 1856. 
lIlurchisoniatltrritella, 'II..\LL. Whitfield; 'Bulletin 3" Am. Mus. Nat. Hist, p. 88, 

• pI. 9. fig. 12. 1882. 

Shell subulate, elongate, gradually tapering to the apex; 
suture distinct; vGlutiGnsabollt nine; equallyrGlltHied, the Jast 
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on~ slightly ventricose; surface marked by closely arranged, 
rounded, t;evolving strire, which are stronger on the middle of 
the volution; fine revolving strire on e~ch volution of the spire, ! 

and about. seven on the last volution; .aperture sub-ovate; col
umella slightly extended and curved around the aperture im
p p-rfo rate. 

Length, .18 to .50 of an inch. 
This species has more resemblance to the genus TURRITELLA 

than to MURCHISONIA in its obvious characters, there being no 
distinct spiral band, nor variation in size of the revolving strire. 
It is much larger than M. vermicula and readily distinguished 
by uniformly tapering from base to apex. There are no visible 
transverse strire on our speCimens. 

Locality.-Spergen Hill, and Lanesville, Ind. 

M TJRCHISONIA TEREBRIF9RMIS. 

Plate 32, Figs. 15, 16. 

Murchisonia tmoebriformis, HALL. Trans. Alb. lust., vol. iv, p. 28. 1856. 
lIfurcliisrmia tel'ebrifOlmis, HALL. Whitfield i Bulletin 3, Am. Mus. Nat. Hist., p. 

86, pI. 9, figs. 15, 16. 1882. 

Shell extremely elongate, subulate-acute; volutions eight or 
nine, very convex, marked by a broad spiral ba,nd i'n the center, 
last volution ventricose; suture deeply marked; surface orna
mented on the upper side of the volutions by fine strire; which 
extend obliquely backward to the spiral band; below the band 
by one or two spiral elevated strire, and on the last volntion by 
fonr or five similar strire; aperture nnknown; umbilicus closed. 

Length, .33 of an inch. 
This shell is distinguished by its extremely. elongate and 

pointed form, with round, ventri~ose final ,volution. The per
iphery of the volutions above the "hst one is rparked by a brpad 
spiral band, while on the last it falls below the middle of the 
volution. . 

In form, this species resembles M. turritella, but it is a larger 
shell, and has no spiral lines above the baud, while that species 
has four or five such strire, differing {rom'eachother only in 
size. The volutions of that shell are less prominently rounded 
than in the present species. 

Localities.-.Bloomington, and Lanesville, ~d. 
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MURCHISONIA VINCTA. 

Plate 32,' Fig. 14. 

Loxonema vincta, HALL. Trans. Alb. lnst., vol. iv, p. 28. 1856. 
Murchisonia vincta, (Hall, sp.) . Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 86, 

. pI. 9, fig. 14. ] 882. 

Shell extremely, elongate, very gradually tapering from the 
base; volutions convex below, appressed above, banded just be
low the suture, and marked by transverse arching striro; aper
ture ovate, wider berow; umbilicus closed. 

Length, 1 inch. 
The only specimen which I have seen of this species is a 

fragment, preserving the aperture imperfectly, with six volu
tions of the spire. The specimen has all the characters of 
Loxonema, in the general aspect of the shell, appression of the 
upper edge of the volutiou at the suture, etc. In this species 
there is a distinct obtuse carination just below the suture; the 
striro are nearly obsolete in the present specimen from abrasion. 
On two or three of the volutions. are found some appearances 
of varices, but in the worn condition it can not be known if 
they are of specific value. 

Locality-Spergen Hill, Ind. 

CYCLONEMA, Hall. 

CYCLONEMA LEAVENWORTHANA. 

Plate 31, JiVg8. 29-31. 

Pleurotamana Leavenworthana, HALL. Trans. Alb. lnst., vol. iv, p. 24. 18.'i6. 
Oyclonema Leattenworthana (Hall, Rp.). Whitfield; Bulletin 3, Am. Mus. Nat. Hist., 

p. 75, pI. 8; fig,. 29-31. 1882. 

8hell ranging in form from sub-globose to terete-conical and 
elongate-ovate; spire conical, vnrying greatly in its elevation 

. from the young to the old shell; volutions five to seven, neatly 

. rounded and ventricose below; sut.ure well defined; aperture 
round-oval; umbilicus closed; surface marked by conspicuous, 
rounded, revolving striro, which are less than the spaces be
tween; striro less conspicuous on the b;se of the last volution;
the first line below the suture uniformly thinner and sharper 
than the others, and the spaces on each side wider. 

Length, from .05;0 .50 of an inch. 
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This species is very variable in form, depending apparently 
upon age; the young shell is much shorter, and the general 
form more globose. With age the spire becomes extended, 
~nd. finally much elongated; There is no spiral band distinct 
from the revoiving strire; awl in. this respect the shelldif;fers 
from the strict definition of PLEUROTOMARIA. In the elongated 
forms it is more like MURCHISONIA, from whicli it likewise diffe):,'s 
iu the absence of the spiral band. 

Localities.-Alton, Ills.; Spergen Hill, Limesville, aud Bloom
ington, Ind. 

CYCWNEMA SUBANGULATUM. 

Plate 31, Fig. 32. 

Pleurotomaria 8ubongulata, HALL. Trans. Alb. lnst., vol. iv, p. 25. 1856. 

Oyclonema subangulatum, (Hall, sp.) Whitfield; Bnlletin 3, Am. Mus. Nat. Rist., p. 

76, pI. 8, fig. 3!. ) 882. 

Shell ovate-conical; volutions about five or six, angular above, 
the last one yentricose below; upper side of volution nearly 
rectangular to the direction of the spire; aperture ovate, the 
inner side straight or convex, umbilicus closed; suture distinct; 
surface ornamented by unequal, revolving lines, those on the 
lower pat't of the last volution finer and more closely arranged; 
three of those on the periphery stronger and more distant, the 
upper one of these three stronger than the other two forming 
the sU-\llmitof the angle; midway between the angl(;l and, tile 
suture. is one strong angular strial, and on the outer side,and 
sometimes on the inner side of this, a finer one. 

Length, .35 of an inch. 
This differs from any of the associated species in the angular 

form of the upper side of the volutions; while the revolving 
strial arl3 unequal in their sizeand'distance from each other. 
There are some indications of finer revolving strire between 
the coarser ones, which, in perfect shells may be distinct. In 
casts of this species the angular upper side is a distinguishiu'&, 
feature. This species resembles dill form some varieties of P; 
yvanii of Leveille, and also in the angularity of th~ voluti&u, 
but it has fewer and more irregular strire, i\'Vhile in that species 
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-they are represented aSl'eguiar and numerous. No striffipar
:.:allet to the lines of growth have been observed, though doubt~ 
iless. they were present originally. 

Loealilies.-Spergen Hill, and Lanesville, Ind. 

LOXONEMA, Phillips. 

LOXONEiu YANDELLANA. 

Plate 31, Fig8. 3';, 36. 

~ ya1&deUana, HALL. Tran.~. Alb. [nst., vol. iv, p. 28. 18M. 
~yandellana, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 77, pI, 

8, figR. 3,'}, 36. ] 882. 

Sbell terete-subulate; spire elongate, very gradually tapering 
to the apex~ which is apparently obtuse; volutions about eight 
<or nine, very little convex, the last one scarcely expanded; 
:suture distinct; surface marked by fine thread-like stril:ll eross
ing the volutions with a slight undulation above the middle; 
.aperture ovate. 

Length, .20 to .50 of au inch. 
This species has a delicate subulate-terete form, .the volutions 

very gradually increasing to the base, the last one. is scarcely, 
more expanded than those above. It is readily distinguished 
from any other form here described. ' 

LocaWy.-Spergen Hill, Ind. ., 

EOTROCH U'!:3, W hitfi~ld. 

EOTUOCHUS CONCA VUS. 

, Plate 32, Fig8. 21-23. 

Plev.rofmrut,ria conr.ava, HALl.. Trans. Alb. lnst., vol. iv, p. 24. :856. (Name pre
occupied.) 

Ptev.l"Otomaria tenuimarginata,· HALL. S. A. Miller; Cat. Am. Pal. FORi(, p. 245.' IS7't. 
EOlrOchU8 tJOncavu~ (Hall, sp.) Whitfield; Bulletin 3, Am. Mus. Nat. His't.,p. 78. 

pI. 9; figs. 21-23. ]882. .. . . . 
, "1· 1: 

Shell trochiform; spire depressed-conical; volutipns about 
five, flattened. or. slightly concave above; base of' shell concave; 
peripheryalato,' alation curving downward atrthematgin ;"aper:
tnre transverse(yovate (the wider part at :the pn~u·,);,iui~b,ili~'~~ 
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of medium size, round; suture linear, rather indistinct; surface
smooth or marked by ~bs@}.escent .ire, which "turn abruptly 
backward from the suture to the periphery; similar strire are
sometimes visible on the base of the shell, bending abruptly 
backward on the alation. . 

])iameter, .25 to .75 of an inch; height, from .20 to near .5o. 
of an inch. 

The umbilicus is tlomewhat distinctly margined, the npper 
sutures are often ob'3olete (perhaps from wearing), and the strire
are usually but 'faintly visible . 

. If the last volution were inflated, the alation would form a 
distinct carination or elevated spiral band upon the periphery,. 
presenting the characteristics of the genul:l, but in its present 
condition the shell might with almost equal propriety be refer
red to TROCHUS, or to the typical species of the genus STRAPA-

. ROLLUS. 
Localities.-Spergen Hill, Lanesville, and Bloomington, Ind_ 

BULIMORPHA, Whi~field. 1882. 

* BulimeUa, HALL. 1856.-Not Pfeiffer, 1852. 

Shell fusiform or Bub-fusiform (elol'lgate); volutions of mod
erate convexity, the last one much enlarged; columella trun
cate, outer lip with a slight notch or sinus at the margin near 
its junction with the pillar. 

The three species here described have their nearest analogies
with BULIMUS and ACHATINA so far as I can at present deter
mine. The shells CJtll not b'\J satisfactorily referred to any 
established genus. 

BULIMORPHA BULIMIFORMIS. 

Plate 31, Figs. 37-39. 

Bulimella bulimiformiB, HALL. Trans. Alb. Inst., vol. iv, p. 29. 1856. 
Polyphemopsis buUmiformiB, fuLL. M. &. W.j Geol. Rept. Ill., vol. ii, p. 372. 1866.
Bulimorplla bulimiformill, HALL. Whitfield j Bulletin 3, AI)l. Mus. Nat. Hist., p_ • 

74, pl. 8, figs. 37-39. 1882. , 

Shell fusiform elongate; spire nearly equal to half th~ length 

[ .. This generic name was preocoupi~d by Pfeiffer in 1852. as pointed out hy Meek k 
Worthen in 1866. (Geological Report of Illinois, vol. ii. p. 372,) and was by them referred tc. 
the genus Poiyphemopsis of Portlock.) 
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()f the entire .shell; volutions about six, slightly convex in the 
middle, .increasing somewhat rapidly, the last one equaling in 
le-ugth all the others; aperture elongate-ovaL acute at each ex
tremity slightly sinuate at the upper outer angle; columella 
:slightly curved, and truncate at the base, surface smooth or 
with taint lines of growth. 

Length, .125 to .75 of an inch. 
Locality.-Spe,l'gen Hili, Lanesville, and Bloomington, Ind. 

BULIMORPHA CANALICULATA. 

Plate 31, Fig. 41. 

Eulimella canalicu1ata, HALL: Trans. Alb. lnst., vol. iv, p. 29. 1856. 
Polyphemopsis canaliculata, HALL. M. and W.; Geol. Rept. III., vol. ii, p. 372. 1866, 
1Julimorpha canaficulata, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 74. 

pI. 8, fig. 41. 1882. 

Shell sub-fusiform, somewhat elongate; spire short, scarcely 
-equaling the length of the last volution; volutions about five, 
upper ones scarcely convex; rapidly diminishing to the apex; 
last vol uti on longer than the spire above, slightly ventricose; 
:suture canaliculate, the groove margined by a slight sharp car
ination at the upper edge of the voluti(!)n; ~perture, sub-ovate; 
~urface smooth, or marked with tine lines Of growth, which are 
.abruptly bent backward at the carination on the upper edge of 
the volution, which marks the notch iIi the upper angle of the 
.aperture. 

Length, .18 of an inch. , 
'fhis species differs from B. bulimiformis in the canaliculate 

:suture and conspicuous carination on the upper edge of the 
volution. The spire is,sborter in proportion to the last vqlu
tion, and it has apparently one volution less. 1'he surface 
markings are obscure, but the position of the lines of gro\\)th" 
.and their abrupt backward bending upon the upper edge of the 
voiution, show their direction. 

Localitics.-Spergen Hill, and Lanesville, Ind. 

" 
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. BULIMORPHA ELONGATA. 

PWte 31, Figs. 40. 

~ulimdla elongata, HALL. 'frans. Alb. Inst., vol. iv, p. 30. 1856. 
polypke:rtwpsis elangata, HUL. M. and W.; Geol. Rep. 111., vol. 2, p. 372, 1866. 
Polllphemop!fis teretiformis, HUL. Cat. Am. Pal. Foss. S. A. Miller, p. 245. 1877. 
Bulimorpha elnngata (Hall, sp.) Whitfield; Bulletin 3, Am., Mus. Nat.l-list., p. 75". 

pl. 8, fig. 40. J 882. 

Shell extremely elongate; volutions seven or eight (perhaps. 
nine), somewhat rapidly ascending, moderately convex, the-
greatest convexity a little above the middle, last one slightly; 
ventricose; suture distinct; an undefined angular elevation be-
low, corresponding' to the notch in the lip; surfaee nearly
smooth; direction of the.strire scarcely visible . 

. Length .50 of an.ineh. 
This speeiesis distinguished from the others ehieHy by the

greater number of volutions, more elongate spire, and propor
tionally sn'lallerbody volution. The surface, as in the others,.. 
is nearly smooth, and the direction of the strife scarcely visible_ 

Loeality.-Spergen Hill, and Lallesville, Ind .. 

ROLOPEA, Hall. 

HOLOPEA PROUTANA. 

Plate 31, Figs. 33-34. 

Ifolopea Proutanu, HALL. Trans. Alb. lnst., vol. iv., p. 30. 1856. 
HoWpea (Oallonemaf) Proutana (Hall, sp.) Whitfield j Bulletin 3, AID. Mus. Nat_ 

Hist., p. 72, pI. 8, figs. 33,34. 1882; 

Shell ovate-conical; spire somewhat rapidly tapering; volu
tions about six; moderately convex, la.st one ventricose, sub:-

};".' angular in the direction of the suture line, and obliquely ex-
'tended below; suture sharply defined; aperture round-oyater 

oblique on the upper side; pilla.r lip slightly reflexed in the- ' 
umbilical region; umbilicus closed; surface marked by nne
strire parallel to the lines of growth. 

Length .062 to .50 of an inch. 
This shell has the apperance of a small PALUDINA, which is in

deed the general aspect of the species of this genus. The last; 
volution is ventricose and extended in front; the higher volo.-
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tiOIlsof t,he spire are moderately convex, the greatefilt convex
itybeitig in the middle or slightly below. The last volution 
shows an obtuse undefined angle in continuation· of the suture 
line. No revolving strial are visible upon the surface. 

Localities.-Alton, Ill.; Spergen Hill, Lanesville, and 'Bloom-
ington, Ind. . , 
',' 

!i MACRO CHElL US, Phillips. 

MACROCHEILUS? LITTON AN US. 

Plate 31, Fig. 28. 

~q.ticr" Littonana,HALJ.. Trans. Alb. Inst., vol. iv, p. 30. 18M. 
MacrJcheilus Littonana (Hall, sp.) Whitfield i Bulletin 3, Am. Mus. Nat. Hist., p. 
• 72, pI. 8; fig. :!8. 1882. 

, Shell short, sub-fusiform; spire -depressed-conical; volutions 
a,bo!lt four, rapidly increasing from the apex, the last volution 
syhimetricaUy ventricose and prolonged below';: suture not 
strongly marked; aperture 'narrow-ovate, sharp above, and nar
rowing near the front; outer lip thin i inner lip thickened; 
surface striated. 

Height, .25; diameter, .19; last volution, .17 of an inch. 
This shell bears a near resemb!ance to Littorina pusilla of 

McCoy (Carb. Foss. of Ireland, p. i32, pI. 5, fig. 26), but that 
shell is somewhat more elongate, with a higher spire, while the 
'aperture is broader below, the pillar lip more aJ;ched neal' the 
front. In the present species the body volution is also a little 
more ventricose. 

Locality.-Bloomington, Ind. 

NATICOPSIS, McCoy. 

N ATICOPSIS CARLEYANA • 

. Plate.S), 1<198. 26, 27. 

NJ(ic~ ;atrleiJa~; HAl'..L. Trans. Alb. Inst., vol. iv, p. 31. ]856. 
Natioopm Carleya'lla (HaU, !>Jl;) . ,Whitfit'ldi Bulletm 3, Am; 'Mu •. N.t .• Bist., p. 7lj 
,;:W.8, .figs. 2~, 27.' ~882. 

, .. Shellsub.gJobose; spire short, consisting of ~out,three vol:u:. 
tions, which iQcrease very rapidly, the last one extremely venitri:,; 

24-GKOL. • 
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cose; suture not distinctly defined; aperture ovate, straight 'on 
the columella side; outer lip sharp; inner lip thickened; colu
mella with a distinct groove near the base of the lip for the 
reception of the operculum;, surface marked by fine, elevated 
strire corresp<;mding to the lines of growth. 

Height, .10 to .30; diameter, .08 to .34 of an inch. 
",>,_ This little shell has the external character and general ap-

pearance of the genus N ATICA, but differs in the absence of an 
umbilicus. In this respect it corresponds to the genus N ATI

COPSIS, as described by McCoy. 
The shell is quite distinct in character from all others in this 

formation, except its congener, which has a higher spire and 
narrower aperture. Many of the specimens are worn quite 
smooth, and afford but faint traces of the strire; and only in a 
few instances, near the suture, are they preserved in a perfect 
condition. ' 

Localities.-Alton, Ills.; Spergen Hill and Bloomington, Ind, 

PI.JATYCERAS, Conrad. 

PLATYCERAS ACUTIROSTRIS. 

Plate 31, Figs. 13, 15. 

Gapulus acutil'Ostris, HALL. Trans. Alb. Jnst., vol. iv, p. 31. 1856. 
Oapulus acutirostris, HALL. Geol. Rept. Iowa, p. 665, pI. 23, fig". 14. 1858. 
Platyceras acutirost1-is, (Hall, sp.) Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 

67, pI. 8, figs. 13, 15. 1882. 

,/ Shell ,obliquely' conical, more abruptly contracted above, and 
continued in more slender proportions to the apex, which Is in
curved, making about a single volutipn without contact with 
the body of the shell; aperture sub-circular, margin sinuate; 
surface sub-plicate, with narrow sub-angular folds and wider 
depressed spaces; lihes of growth strong, abrupt upon the an
gles, and arching forward on the spaces between. 

This species is not remarkably differ(Jnt from others of the 
same genus in the Carboniferous and Devonian rocks. The 
apex, however, is more fllender, and the arching of the strire 
on the surface is more extreme than I have observed in species 
of this form . 

• 
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In other specimens the elevated folds and wide depressions 
-do not alternate regularly,and the surface is uuequallyplicate 
or undulating. 

Localities.-Spergeu Hill, Lanesville, and Bloomington, Ind. 

BELLEROPHON, Montfort. 

BELLEROPHON SUBLJEVIS. 

Plute 31, Figs. 6, 7. 

Bellerophrm sublrevi.., HALL. Trans. Alb. InHt., vol. iv, p. 32. 1856. 
Bdlerophrm BUblrevis, HALL. Geol. Iowa, p. 666, pI. 23, fig. 15. I 1858. 
Belltrophrm sublretis, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Rist., p. 89, pI. 

8, figs. 6. 7. 1882. ,i 
Shell sub-globose, inflated hn the last volution; aperture 

transverse, arcuate, expanded, the lip thickened and much 
extended at the junction with the volution; umbilicus closed; 
dorsum carin'ated by a narrow slightly elevated carina; surface" 
ornamented by fine, regular strirewhich bend abruptly and 
deeply backward on the carina, denoting the depths of the 
emargination of the lip; strire so~:netimes irregular from intel'
rupted growth. 

Length, from half to one inch. 
This shell differA from the preceding in its larger size, and 

more globose character of the outer volution, exhibiting no 
flattening across the dorsum.' It differs also in the absence of 
longitudinal stri~ and umbilicus. In worn specimens the strire 
and carina are often quite obliterated; and the general form of 
the shell is the only guide to its specific distinction. 

Locali{ies.-Alton, Ill.; Spergen Hill, Lanesville, and Bloom
ington, Ind. 

BELLI£UOPHON TgXTILIS. 

Plate 31, Figs. 4, 5. 

BeUerophrm cancellatu8, HAU" Trans. Alb. lnst., vol. iv, p. :H. 1856., 
B.ellerophrm textilis, HALL, Cat. Am. Pal. FORS., 8. A. Miller. 1877. 
BeUerophrm textilis, (Hall, ~p.) Whitfield; Bulletin 3, Am. M~s. Nat, Hist, p., 90, 

pl. 8, figs. 4, 5. 11)82. 

Shell sub-globose; aperture transvers"ely oval, arcuate, with 
the lip reflexed at the sides; umbilicus small in young shells, 
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and scarcely visible in the older specimens from the thickening 
'of the lip; surfitce marked by fine longitudinal reflected stri~, 
of which apout· thirty may be counted on each side of the 
carina increasing by implantation with the age of the shell; 
carina rather narrow and little elevated, vQry indistinctly 
marked by the longitudinal atrire. Transverse atrire, in the 
direction of the lines of growth, irregular, sub-imbricate, more 
distant than the longitudinal strire, bending backward on the 
carina. At the crossing of the two sets of' strire the surface is 
slightly nodulose, in well preserved specimens. 

Length, .125 to .75 of an inch or more. . 
This beautiful species resembles the B. decussata of Fleming'; 

and it is with some hesitation that I propose a different desig
nation. Brit our shell is less distinctly umbilicate; and b9th 
the longitudinal and transverse stri~ appear to be closer in tha~ 
species than in this one, while the spiral band is narrower anq 
less conspicuous, and is faintly marked by three of the longi
tudinal strire. In our species the transverse strire likewise bend. 
more abruptly backward on the carina, than is represented if}. 
B. decussata. 

Localities.-:-Spergen Hill, Lanesville, and Bloomington, Ind. 

PTEROPODA. 

CONULARIA, Mille.r. 

CONULARIA SUBULATA. 

Plate aI, Fig. 3. 

Oonulalw' subulata, HA.LL. Trans. Alb. lnst., vol. iv, p. 32. 1856. 
Oonulal'ia subulata, HALL Wliitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 91, pI. 8, 

fig. 3. 1882. 

Shell quadrangnlar, the four sides nearly flat, and converging 
at an angle of about Uso; surface marked with a distinct lon.
gitudinal groove on each of the angles, and numerous regula':, 
smooth, closely~arranged, elevated, transverse strire, which p'..tSs 

a little obliquely downward toward the m.iddle of each of the 
sides, when they meet at a very obtuse angle. Asing-Ie s~arp 
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longitudinal line passes down thecentel' of each side, withollt 
interrupting the transverse strire; angles truncate or rounded 
toward the apex. 

LeJllgth, .50 of an inch. 
Locality.-Alton, Ill.\ 

CEPHALOPODA. 

N A UTIL US, Breyn. 

NAUTILUS CLARKANUS. 

Plate 31, Fig. 1. 

... 

Rautilua clarkanua, HALL. Trans. Alb. Inst., vol. iv, p. 32. 1856. 
Nautilus clarkanua, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 92, pI. 8, 

fig. 1. 1882. 

Shell sub-discoidal, flattened on the dorsum [veotrumJ, and 
:angular at its lateral margin; umbilicus large, showing all. the 
inner volutions; volutions (number unkown) rapidly diminish~ 
ing, broader than high, not embracing; surface ornamented by 
.a deep revolving groove round the dorso-Iateral [ventro-Iateral] 
margin, between which and the umbilicus, is a single row of 
indistinct nodes, and about five or six strong strire, which are 
crossed by fine elevated strire. Aperture transversely ova.!; 
septa slightly concave, and separated by spaces about equal to 
·oue-fourth the greater diameter of the volutions. 

The specimens described is somewhat worn upon the. dorsal 
[ventral] side, which may have obliterated the' fine transverse 
·or longitudinal strire, remaining upon the lateral edge of th.~ 
.:shel1. .. 

Localities.-Spergen Hill! and Lanesville, Ind. 

'ORTHOOERAS, Breyn. 

ORTHOCERAS EPIGRUS. , 
Plate 31, Fig, 2 . 

.()rthoceras epigrua, HALL. Trans. Alb. Inst., vol. iv, p. 33. 1856. 
-Orthoceras epigrus, HALL. Whitfield; Bulletin 3; Am. Mus. Nat. Hist., p. 91, pI. 8, 

fig. 2. 1882. 

Shell sub-cylindrical, very gradually tapering; section circu-
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Jar; siphuncle small, sub-central; septa slightly concave, sepa
rated by spaces equal to about one-third the diameter of the
shell; surfiwe marked by distant, rather faint, longitudinal 
lines. 

This species resembles O. munsterianum of de Koninck, but it 
is much smaller, less tapering, and has more distant septa. It 
also appears to differ in the surface markings, having traces 01 
faint longitudillallines, while that species is smooth. 

Locality.-Spergen Hill, and Lanesville, Ind. 

AI\NELIDA. 

SPIRORBIS, Lamarck. 

SPIRORBIS ANNULATUS. 

Plate 32, Fig. 30. 

Spirorbis annulatus, HALL. Trans. Alb. lnst., vol. iv, p. 34. 1856. 
Spirorbis annulatu8, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist" p. 92, pI.. 

9, fig. 30. 1882. 

Shell planorbicular, more or less ascending, irregular, spiral; 
spire composed of about three turns, which are contiguous or 
more or less disconnected; umbilical side more or less deep and 
regular, according to the regularity of the spiral; surface orna
mented with strong~annulations, with finer strire between. 

Diameter from .u62 to .25 'of' an inch. 
This species, like others of' the genus, is very irregular in its. 

convolutions, being sometimes almoi:lt entirely disjoined. The 
two first volutions are often'in the same plane, while the suc
ceeding one becomes deflected or extremely 'irregular. Some 
individuals are quite regular throughout. In worn specimens 
the annulations are .partially worn off', and appear only as trans-
verse nodes upon the ·surface. ~ ~ 

Localities.-Alton, Ill.; Spergen Hill, Bloomingt()n, ahd Lane~-
ville, Ind. ., 
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SPIRORBIS NODULOSUS. 

Plate 32, Fig. 31. 

.Spirorbis annutatus, var. nodulo8U8, HALL. Trans. Alb. Inst., ·vol. iv, p. 34. 1856 . 

.8pirorbis noduio8U8 (Hall sp.) Whitfield, Bulletin 3, Am. Mus. Nat. Hist., p. 93, pI. 
9, fig. 31. 1882. . 

Shell in form like the preceding; last volution strongly de-
1lected; 'volutions sub-angular, marked by oblique striro or 
ridges, which become strongly nodulose on the umbilical side, • 
.and particularly towards the aperture. 

Locality.-Spergen Hill, and Lanesville, Ind. 

CRUSTACEA. 

LEPERDITIA, Roualt. 

LEPERDITIA CARBONA RIA. 

~late 32, Fig8. 24, 27. 

Opthere (misprint for Cytherina) Carbonaria, HALL. Trans. Alb. lnst., vol. iv, pi 
33. 1856. 

Leperditia Carbonaria (Hall sp.) Whitfield j Bulletin 3, Am. Mus. Nat. Hist., p. 
94, pI. 9, figs. 24, 27. 1882. 

Shell ovaloI' sub-ovate, gibbous, slightly compressed toward 
the margins, ventral [dorsal] margins straight, one-third less 
than the greatest length of the valves; extremities rounded, 
qroader anteriorly; dorsal [ventral] margin forming a broad 
<lurve; surface smooth. 

This species does not exceed a single line in length. Com
pare with C. pusilla, McCoy. 

Localities.-Spergen Hill, Bloomington, and Lanesville, Ind. 
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j)IMOMMJEiE. 

DIATOMS OF THE WATERS OF INDIANA. 

BY RItV. GEO. I •. CURTISS, M. D., D. D. 

The microscopist very soon finds in all waters, salt and fresh, 
an innumerable host of exceedingly small, beautifully mar~ed, 
and singularly shaped microscopical bodies, which have received 
the general name, Diatom. They form the "last division of 
the Algal group, and occupy the same relation to vegetableslJs 
do the infusoria to the anim,al kingdom." What is usually 
seen by the microscopist .is only the shell of the diatom, 
-composed of pllre silicon. There are two shells inclosing the 
vegetable matter, called the frustrules, "between which is the 
small connective barid which di.vides the body into two parts." 
In the interior is the endochrome or coloring matter, usually of 
.a yellowish brown color or a deep green, with a few oil drops, 
·either dear or of a slightly yellow-brown. These oil drops are 
:not always present . 

. Diatoms are found extensively in fresh and salt water. A 
few are common to both. Those from salt water are usually 
larger thau those from fresh water, but are not a,ny more beao--
tiful to the. eye or interesting to the naturalist. ' 

It was once supposed that the salt water possessed mapy 
more and richer varieties than the fresh,bilt late investigations 
:show that old ponds, lagoons and bayous of onr Western 
rivers are as rich in varieties, having as delicate a,nd intricate 
markings as ilny portion of the ocean. Running brooks are 
fine places to find varieties not inhabiting still water, while the 
-clear and purling waters of the springs of our county furnisq. 
varieties equaling any in delicacy and beauty. 



REPORT OF STATE GEOLOGIST. 

As fosliil, diatoms are fouud iu abundance such as to, ren
der them an important factor in the study of the minute
structure of the rocks. At Blin, in Bohemia, is a bed of dia-• 
toms 130 feet thick. They are mostly of the kind known as· 
"Navicula," and exist in numbers beyond calculation. At Pla
nitz, Saxony, exists a bed of fresh water diatoms, showing that 
in earlier geological ages there were immense fresh water ponds~ 
as now. The city of Berlin rests on ,a clayey peat 60 feet 
thick, composed of diatom fragments. At" Wismar, on the 
Baltic, there is deposited every year, as appears from official 
documents, 228,854 cubic feet of mud, and the accumulation 
has continued at this rate for more than a hundred years." 
These mud banks were found by Ehrenbergh, to present" on an 
average one-tenth part of the entire mass" of diatoms, partly 
living and partly only the shells. At this rate the a:qnual de
posit of diatoms at Wismar was 22,885 cubic feet. "In the 
mud banks of Pil,lan the remains of diatoms were found to be 
in greater abundance than in those ofWismar." The mud de
posited by the Elbe is nearly one-half the flinty shells of dia
toms. "A mud bank in Victoria Land, 400 miles long and 120 
broad, is composed of silicious valves of diatoms." 

Along the Atlantic coast of the United States the same thing 
has been observed. At BQston harbor, in the marine marshes 
and around New Haven, Conn., also ill the marshes of Amboy, 
N. J., the same prevalence of diatoms is observed. Richmond 
and Petersburgh, Va., are built on diatom beds 18 feet thick. 
Lake Boa, in the Island of Mull, Scotland, furnished Prof. Greg
ory with 130 new species. Prof. Bailey discovered, near West 
Point, a remarkable layer or deposit of' fossil diatom. "This. 
deposit," he says, "is about a foot below the surface of a snlall 
peat bog, immediately at the foot of the southern escarpment. 
of the hill on which the celebrated Fort Putnam stands. In 
draining this bog a large ditch was dug, and among the matter
thrown out my attention was attracted by a very light white or
clay-colored substance, which, when examined closely in the 
sunshine, showed minute, glimmering, linear particles. On 
submitting it to observation, by means of a good microscope~ 
I found it to be almost entirely composed of fossil organisms," 
a large portion being diatom!:!. 

You may take fish from eith~r salt or fresh water, and exam-
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Ine the contents of the stomach by the microscope, and in m,ost 
{lases there will be found quantities of diatoms, unaffected by 
the process of digestion, - How the fish utilizes diatoms in 
growth We can not tell, but that they are found in the fish has 
often been demonstrated. 

The guano imported from the southern islands, and so largely 
employed for fertilizing, is found to contain immense numbers 
of "diat'omaceous structures of great elegance and richness, 
and, as we gaze upon these minute cases, we can not fail of 
being struck with the fact of the great resistance to decompo
sition which they possess. In this instance they must have 
gone through the process of digestion twice, and been subjected 
to the action of the elements for centuries," guano' being the 
,droppings of birds after feeding upon the fish which had 
fed upon the diatoms. "But uuder all these iufluences they 
{lontinue unchanged, and the eye of the naturalist at last de
tects these minute structures still possessing their original 
bllauty, with the delicate tracery of their rich configurations, 
,almost as sharp and clear as it was, perhaps, a thousand years 
,ago." 

Let us go out to a pond or marsh ill any portion of Indiana 
,and see what will come to our glass. We will find moee or less 
.green scum growing on the water, beAides a great variety of 
-short hail's 01' masses of sponge-like substance attached to 
sticks and st011es in the watce. There will be long, green, wav
ing filaments, noticeable for their slenderness, and a slimy or 
,gelatinolls substance, holding to everything in the water. The 
green scum is one form. of AlgID, a most delicate vegetable of 
the Oryptogamic form. The waving or oscill,ating filaments are 
.another kind of AlgID. The sponge·like substance is still an
other form of AlgID, while attached to, and geowillg 'more as a 
parasite to the AlgID, there may be found anothee vegetable called 
the Diatom, though classed with the AlgID. Ip the slimy, gel
.atinous substance will be found also diatoms of almost endless 
variety. The mud deposit of these ponds will be found eom
posed of an average of forty per cent. of Diatom shells" from 
which they may be readily separated by various processes for 
-examination. The variety of forms and markings arrest at· 
tention, and the inquirer studies the character of' these little 
things with an ever increasing wonder. 

. , 
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Take a portion of water known to conta.in a large number of 
Diatoms; pour in, a small quantity of nitric or sulphuric acid 
fl,nd boil for some ,minutes. Wash out the acid remaining, and 
place a drop of this water on a slide under the microscope and 
you discover the shell cleaned of all foreign substances and re
maining as, bright and beautiful as if no corroding acid had 
ever been placed upon it. If, into the water containing 
Diatoms hydro-fluoric acid is dropped and allowed to stand 
for' a time,. "the cellular. membrane of, vegetable nature is. 
formed beneath, having the same strire a.nd design as the sili
cious coat." May we not have here the secret of ·the Diatom 
growth? The vegetable bioplasm, endowed by its Creator with 
its distinctive powers, grows with its. individual strire and 
markings; eliIl}ina;ting from the water that kind of· matter 
which issiliciou6,suitable for its protection, and causes it to de
posit upon it(Oelf with its own individual mat·kings. The shell 
thus formed becomtli a shield for protection to the delicate algre . ,..... 
It encloses..""" ,. • 

• "The Academy tof Genoa has pu"blished a paper by Count 
Castrea," says a ra()ent-number of the Journal of Microscopy, 
"on the importance of diatoms in the formation of the earth's 
crust. Owing to the indestruetible nature of their shells, the 
author believes that fossil diatoms enable him to demonstrate 
that in the vegetable kingdom 'the fixity of species is a con
stant law.' " 

The most casual observer can not but discover the striking 
resembl&nce between diatoms known to be fossil, and those of 

. the present growth. 
A careful study of diatoms, ancient and modern, fossil and 

recent, reveals the fact that the· laws of nature as to chemistry,. 
vegetable life, form and relations, are the same, though sepl}
rated by thousands of years. If this were not so, we should 
expect to filld between diatoms of ages ago differences so:' 
marked, when subjected to the action of laws of' to-day, t.hat 
the tyro in observation could see them. But as it is, the most 
careful and rigid examination and subjection to tests, both 
'chemical and microscopical, reveal no difterences, save in an 
endless variety of markings and forms. The mathematics of 
God knows no variable quantity. 

The movement of diatoms.is a phenomenon not fully ex-
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pJained. The microscopist, when viewing diatoms fresh from 
the water, will not fail to obsel'vo that some of them have a 
considerable motion, moving ti)l'wUI'd and backward, and turn
i,ng, completely around, as if moved by force 'of v:-ill. It was 
tbj~movemellt that led earlier stndents to class these as infuso
J!i~., It is now pl'etty well establi8he~ that they are vegetable 
bodies, covered with plates of silex. But the movement is 
6Qmething difficult of' explanation. I have found that most of 
the moving diatoms are surrounded by a cloud of jelJy, and 
li\ometimes a number of small cilia are seen attached to the 
edges, and have at times a slight movement. These pseudo
cUia. are not always present. Even when absent the diatom 
may move. When diatoms have been boiled either in clear 

. WAter or in acid, they lose the flocculent matter surrounding 
thElm, an~ possibly in which they grow, al\.d at th'e same time 
10s.e the power of locomotion. This fact, otte,n observed, leads 
me to believe that the jelly surrounding. thc,Jjnidus,' is in some 
way the cause of. the movement of diatoms., :'!~. 

Dr. Max Scqultze, of Bonn, takes the position that the pres
ence of' oil globules in the diatom may; by its repulsion, ac
count in part for this movement. That there exists oil globules 
can not well be dispt.1ted, after the results of his continued ex
periments. He thinks that these, by repelling the wa.ter, may 
thus proceed through the water .. Dr. Schultze expresses doubt 
as to a free motion of' diatoms in water, unless they can touch 
something by their raphre or midrib by which it has resistance 
l;!.fforded sufficient to cause true motion. He thinks the ~otion 
~ d\le to coming in contact with the cover glass, or the' slide 
with its raphre. I hardly think this can be so, for having 
placed naviculas' in a watch crystal, I have examined them 
when no cover glass could come in contact with the diatom, 
and during such times have seen the movements nearly or quite 
as marked as when under a cover glass. 
; Since writing the above, I find that Dr. Schultze speaks of 
the existence of this jelly-like cloud around most diatoms in .a 
natural state, and calls it the" sarcode," but does not attribute 
toi.t very great influence in the movements. , 
!. Professo~ Smith, of America, has observed and traced the 
outline of this "sarcode." A. microscopist at Buffalo, N. Y., 
has made some interesting observations on the movements of 
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diatoms in the Niagara waters, which harmonize with the the
ot'y of motion depen,dent upon the Jelly-like substance sur-
rounding the body of the diatom. , 

There are som~ diatoms common to all ponds, running streams, 
Jakes, seas and oceans. They seem to be cosmopolitan. These 
'are usually found among the Navicula, Fragilaria, Synedra and 
Pleurosigma. They are fouud in all waters, in all zones, and 
exist as fossil and recent. But each locality will reveal some 
diatoms peculiar to itself, and which may be taken as indigen-' 
ous to'1;hat particular water. Samples of water from various' 
ponds and streams of Indiana' reveal a variety of diatoms as 

J 

great as any State in this'Union, or posl'!ibly any country on the 
globe, Dr. Van Heurck has published engravings of 1,700 dif
,ferent varieties of diatoms found in the waters of jBelgium; 
and still that industrious microscopist and his able assistants 
are finding new varieties almost ea9h week. It may be confi
dently affirmed that the waters of' Indiana are as rich in dia
toms, and present as many varieties, as do the waters of Belgium. 
The diligent microscopists of Indiana need no.t long for the 
sweet waters of other countries to employ their time in exam
inations when the waters of their own State are teeming with' 
beauties waiting to be found and studied. It may sound grand, 
ttnd have a srp.ack of learning, to say: "I have in my cabinet 
water with specimens from the Baltic, the Nile, or the Elbe," 
but it will sound more like home research and hearty love for 

,making contribution to science when the microscopist can say: 
"I have specimens from the Wabash, the Maumee, the White 
Water, the Sugar Creek, Missisinewa, the Muscatatuck, the ' 
Ohio, and'the hydt'ants of Indianapolis." 

Diatoms live and grow at all seasons of the yeat". Cold may 
possibly retard gt"owth and multiplication, but does not stop 

. eith()r: From the hydrant located at the corner of South and 
East stt"eets, Indianapolis, dllring the cold winter of 1880 and 
1881, I took spechnens neatly every day of the season. At no 
time did I go there fOt" specimens of algre and infusoria but T 

. found them iu abundance, accompanied always by great num
bers ,of diatoms in afresh, growing state. I have tttken thelli 
from water that was freezing cold, which could not congeal 
because it was :flowing from the bowl of the fountain, and still 
they were as frisky as ever. 
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"What may be the benefit derived fl'om a thorough study of 
these infinitessimal bodies?" is asked by the would-be utilitar
Ian. The answer is three-fold: 

1. It is educational to know what exists around us. We 
may have been led to s~ppose that only those things are noble 
.and valuable that.can be seen by the unaided eye. The micros
cope reveals even as beautiful, if not more b~autiful, things in 
the lesser world, and so the mind and heart are led to a higher 
education. 

~. The study of diatoms reveals clearly and undisputably 
the unity of the laws of nature. The laws controJ1ing in the 
geological ages were the same as are existing in the present age. 
The mind that planned and executed .then is planning and exe
cut.ing now. Nature has never been given pver to unguided and 
lawless forces, but He who first t<!>ok the ;eins of government, 
and guided the material universe, continues in the same work. 
The demonstration of this one discovery alone is rewardellough 
for all the labor, money, patience and time put into its study. 

8. There is some connection between the immense quanti
ties of diatoms in pond water and the fertilization of soil by 
alluvial deposits. Ehrenberg found that the earth washed 
down by the Nile and spread out over the Delta of Egypt was 
composed largely of diatoms. It has long been known that 
bottom lands overflown by the flooded river or creek become 
thereby exceedingly rich. On examination, diatoms are present 
in great abundance. The draining of a pond 'leaves rich and 
productive soil, wherein diatoms form no small part of the de
posit. Just how diatoms become a source of wealth, or act as 
a fertilizer, has not been discovered, but that they are such, 
can not be disproved. 
, Indiana diatoms possess a special interest to microscopist.s of 
thtl State. I present herewith carefully executed drawings 
from th'e microscope of 104 varieties of fresh water diatoms, 
taken from the hydrant and pond waters in and around Indi
anapolis, within a raditts of four miles, except. four specimens 
which were obtained in the waters at Shelbyville, Greenwood 
~lld Zionsville, Indiana. Could the same kind of careful ex
amination and drawings be made of the various localities ot 
Indiana, there is no telling what would be the revelations. 
Our waters are not poverty stricken as to int.ensely interesting 
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objects of natural history, but they are rich in materiaL.·When 
turning our attention to this field, we may say with ()ueof old* 
"The half has not been told." What is here presented, it is 
hoped, will be only a. pioneer work to what may follow when 
properly enco·uraged. . ' 
. ,In the prosecution of this WOJ'k I have been greatiy aided by 
Dr. J. M. Mansfield, of Indiana Asbury University, who kin<Jiy 
loaned me "The Synopsis of Diatoms of Belgium, by Dr. Yari 
Heurck, published in parts, commencing in 1880." This reooni 
work is the most valuable of all that were consulted; because 
of its simpli~ity and accuracy. . .' , 
. Dr.F. S. Newcomer, of Indianapolis, an enthusiast in micro~ 

sMpical studies,aided greatly in obtaining classi:fi:di.tion a,nd 
names, and in testing the work by loaning me his ." I>ia,w~ 
Iilacean~Typen-Platte," of J. D. Moller. The value of·ihie 
"·Platte" as a test of work done is beyonn estimate. 

In the Indiana State Library I all'lo found "A. Schmidt's 
Atlas der Diatomaceenkunde,"though this did not prove sO 
valuable aa aid as the work of Van Heurck in thenolhenCla
ture, yet in its geographical department it is excellent. ' 

From Hon. T. B. Redding, Ph. D., of New Castle, Ind:; an 
expert' microscopist, I received from time to time important 
suggestions and words of encouragement. 

At last, the drawings were put into the hauds of C. M. Vorcej 
of Cleveland, 0., a gentleman every way competent to examine 
and decide upon the correctness of such work. His copious 
notes and suggestion,s have been carefully studied, and mainly 
adapted and made a part of the work. . 

In this Synopsis of Diatoms of Indiana, I have a.dhered 
rigidly to a scale of 450 to 500 diameters, except in a few iB~ 
stances, where ill the explanations I have noted higher pow{lrs~ • My reason for so doing was to furnish something that the 
younger microscopist can use to advantage. Most' persons 
pursuing this study can obtain an objective giviug from 400 to 
:';00 diameters, but comparati vely few Call or will obtain higheF 
powers. .!for this reason, it seemed preferable to bringthl8 
study to a Hlle which might be made beneficial to others. ' t 
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ERRATA. 

Page 34-A great error was made by the printer in omitting in this diagram 
the east-west lines through the center of each section, at the 
half-mile post. 

Page 100, Line 2-For "MaBes M." read "Moses N. Etrod." 
Page 141, Line 2 from bottom-For "tile" read" till." 
:Page 157, Line 2 from bottom-For "past glacial" read "post glacial." 
Page 166, Line 8 from bottom-For "Spirifer" read "Rhynconella strick-

landi." 
Page 183, Line 18-For "after" read "during." 
Page 188, Line 23-For "found" read "formed." 
Page 321, Line 15 from bottom-For "Forminijera" read "Foraminifera." 
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EXPLANATION OF PLATES. 

PLATE 1. 

RECEPTACULITEs OwENI, ·Hall. 

Page 243. 

Fig. l. Upper view of a specimen. 

FAVISTELLA STELLATA, Hall. 

Page 247. 

Fig. 2, The lower decorticated side of a corallum. 
Fig. 3. Transverse section, enlarged. 
Fig. 4. Longitudin~l section, enlarged. 

PALJEOPHYLLUM DIVARICANs, Nicholson. 

Page 251. 

Fig. 5. Lateral view of a group. 
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Fig. 1. 
Fig. 2. 

Fig. 3. 

Fig. 4. 
Fig. 5. 

EXPLAXATION OF PLATES. 

PLATE 2. 

HELIOLITES INTERSTINCTLS, Linne. 

Page 2.12. 

Upper view of a specimen, natural size. 
Oblique view of a specimen, showing' the upper surface and the vertical 

section. 
Upper surface, enlarged. 

LYELLIA AMERICANA, Edwards 0' Haime. 

·Page 252. 

Upper Furface, enlarged. 
Vertical section enlarged. This section does not cut the cell tubes, and 

only repreFents the intercellular tissue . 

. THECIA MAJOR, Rominger. 

Fig. 6. Upper view of a specimen. 

:B~AVOSITES VENUSTUS, Hall. 

Page 253. 

Fig. 7. Oblique view of a specimen with the upper surface removed, showing the 
form of the cell tubes, and the vertical section showing the tram

verse diaphragms. 
Fig. 8. Upper view of a slightly weathered specimen. 
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EXPLANATION OF PLATES. 

PLATE 3. 

F AvosrTES FAvosus, Goldfuss. 

Fig. 1. Upper view of a specimen. 
Fig. 2. Lateral view. 

Page 253. 

Fig. 3. Later~! view, enlarged, showing the position of the pores. 
Fig. 4. Transverse section, enlarged, showing the number and position of the pores. 

SYRINGOPORA VERTICILLATA, Goldjuss. 

Page 254. 

Fig. 5. Side view of a mass of corallites. The figure of this species by Mi·. Van 
Cleve does not correspond with the figure of Goldfuss, nor with 
specimens identified as S. vertici/lata, from the Niagara group in the 
vVestern States. . 

ERIDOPHYLLUM RUGOSUM, Edwards 0' Hainu: . 
• 

Page· 255. 

Fig. 6. Laterial view, showing the constrictions and processes o£ the tubes. 

LYELLIA AMERICANA, Edwards 0' Hain!e. 

Page 252. 

Fig. 7. Lateral view of a weathered specimen, showing the furrowed tubeH. 
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EXPLANATION OF PLATES. 

PLATE 4. 

AuLOPORA V ANCLEYII, Hall. 

Page 255. 

Fig. 1. A large colony, showing the compact and scattered forms of growth. 
Fig. 2. Several of the tubes enlarged. · 

F AVOSITES EMMONSI, Rominger . 

. Page 2·56. 

Fig. 3. Upper surface of a specimen. 
Fig. 4. Side view enlarg'"d, showing the transverse diaphragms and the pores. 

F AVOSITES LIMITARis, Rominger. 

Page 256. 

Fig. 5. A specimen with large branches, but slightly diverging. 

Fig. 6. A more slender and frequently branching form. 
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EXPLANATION OF PLATES. 

PLATE 5. 

FA vosiTES HEMISPHERicus, Yandell ~ Shumard. 

Page 257. 

Fig. 1. Upper view of a corallum, showing the size and form of the corallites. 
Fig. 2. Lower surface with the epitheca removed, showing the septate tubes of 

the corrallites. 
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EXPLANATION OF PLATES. 

PLATE 6. 

HELIOPHYLLUM HALLI, Edwards 0- Haime. 

Page 259. 

Fig. 1. Lateral view of an unusually large and fine specimen. 
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EXPLANATION OF PLATES. 

PLATE 7. 

SYRINGOPORA PERELEGANS, Billings. 

Page 258. 

Fig. 1. Lateral view of a mass of corallites. 

liELIOPHYJ,LUM COALITUM, Rominger. 

Page 259. 

Fig. 2. Lateral view of a simple specimen. There may he some doubt as to the 

idenity of thiR form with Fig. 3. 

Fig. 3. Upper view of compound group. 
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EXPLANATION OF PLATES. 

PLA'fE 8. 

OYATHOPHYLLUl\1 RUGOSUM? Hall. 

Page 260. 

Fig. 1. Upper side of a colony showing the corallites. The figure is identified 

with considerable doubt. ;\lr. Van Cleve's description agrees with 

the species better than the characters represented in the figure. 

Fig. 2. Lower surface showing the concentric lines of the epithica and the radi

ation of the interior structure. 

ERIDOPHYLI, UM YERNEUI LIANUM? Edwards 0' Jlaime. 

Page 261. 

Fig. 3. Lateral view of :t specimen Rhowing the lateral proce,-.;ses. The figure does 

not correspond in all features to typical specimens of this species. 

The corallites are smaller than usual, and the lateral processes more 

regular. It must be remembered that some of these illustrations 

are composite in their representation, owing to 'embodying the char

acters of several specimens in one figure, and to the evident attempt 

to fQllow Goldfuss, both in descriptive characters and in illustration. 
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EXPLANATION OF PLATES. 

PLATE 9. 

ERIDOPHYI,LUM SIMCOENSE, Billings. 

Page 262. 

Fig. 1. Lateral view of a group of corallites. 

DIPHYPHYLLUM s'rRAMINEUM, Billings. 

Page 261. 

Fig. 2. Side view of a specimen. 

0YSTIPHYLLUM PUSTllLATUM, Hall. 

Page 262. 

Fig. 3. Lateral view of a corallum, showing its size and the turbinate form. 
Fig. 4. Transverse section. (These sections are referred, with doubt, to this spe

cies.) 
Fig. 5. A longitudinal section of a corallnm . . 



I 

"Sl\1!:10:> S.3A3l:J N\111 
• .-l:oung "(Oaf) 1lll11!Plll 



EXPLANATION OF PLATES. 

PLATE 10. 

MoNTICULIPORA GRACILIS, James. 

Page 248. 

Fig. 1. Fragment of a corallum. 
Fig. 2. Fragment of another example. 
Fig. 3. The termination of a branch, enlarged. 

MoNTICULIPORA DISCOIDEA, James. 

Page 247. 

Fig. 4. Basal views of three specimens. 
Fig. 5. Upper side of a specimen, enlarged. 

MoNncuLIPORA TUBERCULATA, Edwards ~ Haime. 

Page 251. 

Fig. 6. A specimen attached to a portion of an Orthoceras, natural size. 

STROMATOPORA (SYRINGOSTROMA) DENSUM, Nicholson . 

. Page 263. 

Fig. 7. Oblique view of a specimen, showing the star-like canals of the upper sur
face, and the vertical structure of the mass. 

--
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EXPI,ANATION OF PLATES. 

PLATE 11. 

MoNTICULIPOHA MAMMULATA, D' Orbigny . 

. Page'250. 

Fig. 1. A fragment of a corallum. 

MoNTICULIPORA DALII, Edwards ~ Haime. 

Page 249. 

Fig. 2. A fragment showing the method of branching, and the number and ar
rangement of the elevations on the surface. 

MoNTICULIPORA-species? 

Page--. 

Fig. 3. A fragment of undetermined specific relations. 

Fig. 4. " " " " " " 
Fig. 5. " " " " 
Fig. 7. " " " " 
Fig. 12. " " " " 
Fig. 13. " " " " 

" " 
" 
" " (enlarged.) 

MoNTICULIPORA APPROXIMATA, Nicholson. 

Page 250. 

Fig. 6. A fragment of a cora'llum. 

MoNTICULIPORA JAMEsi, Nicholson. 

Page 248. 

Fig. H. A small fragment referred to this species. 

MoNTICULIPORA ANDREwsr, Nicholson. 

Page 249. 

Fig. 9. A portion of a corallum. 

MoNTICULIPORA U LRICHI, Nicholson. 

Page 249. 

Fig. 10. A small fragment of a corallum. 

MoNTICULIPORA GRACILIS, James. 

Page 248. 

Fig. 11. A single branch of a corallum. 
~. B. The species on this plate were identified through the kindness of S. A. 

Miller, Esq., of Cincinnati, Ohio. 
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EXPLANATION OF PLATES. 

PLATE 12. 

PTILODICTYA FALCIFORMIS, Nicholson. 

Page· 265. 

Fig. 1. A frond of this species, ~atural size. 

PTILODICTYA EXPANSA, Hall and Whitfield. 

Page 266. 

Fig. 2. A specimen showing portions of four fronds, two of which show their ter
minations. 

Fig. 3. A portion, enlarged. 

• 



1 

"8[ UV'Id 'STv'C!O) S.3A3lJ NV'A 



Fig. 1. 

Fig. 2. 

EXPLANATION OF PLATES. 

PLATE 13. 

STICTOPORA V ANCLEvn, Hall. 

Page 268. 

A specimen preserving portions of two fronds showing their size and mode 
of branching. 

A portion enlarged. 

S:rrc:roPORA BIFURCATA, Van Cleve. 

Page 267. 

Fig. 3. A specimen showing two bifurcations. 
Fig. 4. A fragment of the frond, enlarged. (Tj:te arrangement of the pores at 

the bifurcation in this figure and in figure 2 is not strictly accu
rate.) 

PTILODICTYA BIPUNCTATA, Van Cleve. 

Page 266. 

Fig. 5. A specimen with three entire fronds, showing a gradation from the elon
gate form at the upper left hand corner to the large, broad-lobed 
specimen. 



1 

:sr uv·1d 'SlV~O::> S.3i\3l::> Nvi\ 

(> 
(• 

'.\a.un~ 'fOVf) 1!UU1PUJ 



; . 

~ . . 

EXPLANATION OF PLATES. 

PLATE 14. 

RETEPORA ANGULATA, Hall. 

Page 269, 
Fig. 1. A portion of a frond. 
Fig. 2. A fragment, enlarged. 

STICTOPORA COMPRESSA, Van Clet~e. 

Page 267. 

Fig. 3. A pOTtion of a frond showing the manner of growth and the size of the 
branches. 

STICTOPORA MULTIFIDA, Van Clet~e. 

Page 268. 

Fig. 4. A large and apparently nearly entire frond, exhibting the close and fre
quent branching and the longitudinal arrangement of the pores. 
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EXPLANATION OF PLATES. 

PLATE 15. 

0HONOPHYLLUM VADUM. 

Page 272. 

Figs. 1, 2. Lateral views of individuals of the ordinary form. 
Fig. 3. ' View of the calyx of fig. 2. 
Fig. 4. An individual showing proliferom growth. 

ANISOPHYLLUM UNILARGUM. 

Page 272. 

Fig. 5. Lateral view of specimen of ordinary size and proportions. 
Fig. 6. An imperfect specimen, showing the single prominent ray in the anterior 

side of the calyx . 
• 

ANISOPHYLLUM TRIFURCATUM. 

Page 273. 

Figs. 7, 8. Lateral and posterior views of different specimens. The stronger la
mellre are not well shown in fig. 8. 

0YATHOPHYLLUM INTERTRIUM. 

Page 273. 

Figs. 9, 10. Lateral and summit views of a specimen. 

Fig. 11. An enlargement, showing the three finer rays between the stronger ones 

0-isTIPHYLLUM GRANILINEATUM. 

Page 274. 

Fig. 13. Lateral view of an imperfect specimen. (For view of the calyx, see pl. 
23, fig. 13.) 

HELIOPHYLLUM PRA VUM. 

Page 274. 

Fig., 12. Lateral view of a specimen of ordinary size and form. 
(For view of the calyx, see plate 2.5, fig. 4.) 

0YATHAXONIA HERZER!. 

Page 275. 

Fig. 14. Posterior view of a specimen, showing interior of the calyx. 



LI 

()[ 

8 I 
. . 

. 

' 

9 

'£1 UV'Id 'SlV!:JO:) S,llVH 



L 

EXPLANATION OF PLATES. 

PLATE 15-Continued. 

STREPTELASMA COARCTATUM. 

Page 276. 

Figs. 15, 16. Lateral and posterior views of a specimen; the latter showing the 
interior of the calyx with the twisted lamellre. 

STREPTEJ,ASMA INFLATUM. 

Page 276. 

Fig. 17. Lateral view of a specimen of the ordinary proportions. 
Fig. 18. The calical view of the specimen fig. 17. 

ZAPHRENTIS CYATHIFORMIS. 

Page 290. 

Fig. 19. Lateral view of a specimen. 
(For calicular view, see plate 16, fig. 4.) 

STREPTELASMA PAPILLATUM. 

Page 276. 

Fig. 20. Lateral view of a specimen of ordinary proportions . 

• 



EXPLANATION OF PLATES. 

PLATE 16. 

STREPTELASMA SIMPLEX. 

Page 277. 

Fig. 1. Lateral view of an individual of ordinary size. 

STREPTELASMA MAMMIFERUM. 

l'age 278. 

Fig. 2. Specimen somewhat worn, with the lamelhe broken. 
Fig. 3. Specimen nearly entire, preserving the conical elevation in the center. 

(See plate 21, figs. 1 and 2.) 

ZAPHRENTIS CYATHIFORMIS. 

Page 290. 

Fig. 4. View of a calyx. (See plate 15, fig. 19.) 

.A.ULACOPHYLLUM TRISULCATUM. 

Page 279. 

Fig. 5. Vi!JW of a calyx. 

AuLACOPHYLLUM PR2ECIPTUM. 

Fig. 6. Lateral view of the coral. 
Fig. 7. Interior of calyx. 

Page 280. 

AULACOPHYLLUM PRINCEPS. 

Page 281. 

Fig. 8. View from the posterior side, showing the interior of the calyx and lamellre. 
Fig. 9. Lateral view of the same individual. 
Fig.lO. Posterior view of the same individual. 

• 
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I EXPLANATION OF PLATES. 

PLATE 17. 

AULACOPHYLI,UM CONVERGENS. 

Fig. 1. Lateral view of the coral. 
Fig. 2. View of the calyx. 

Page 281. 

A ULACOPHYLL U M l'RATERIFORME. 

Page 282. 

Fig. 3. Lateral view of an imperfect •pecimen. 
Fig. 4. Calyx of the same. 

AULACOPHYLJ,UM CRUCIFORME. 

Page 283. 

Fig. 5. Lateral view of the coral. 
Fig. 6. Anterior view, showing the calyx. 

AULACOPHYLLUM SULCATUM. 

Page 279. 

Fig. 7. Posterior view of a worn specim!:'n, showing the calyx. 

Fig. 8. A similar form to the preceding, bur presenting variations in the fascicn

lating of thP lamellae'. 
Fig. 9. Laterial view of a decorticated specimen. 

Fig. 10. Anterior view of same, Hhowing calyx. 
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EXPLANATION OF PLATES; 

PLATE 18. 

AuLACOPHYLLUM PINNATUM. 

Page 284. 

Fig. 1. Lateral view of an imperfect specimen. (See plate 22, fig. 10.) 

AULACOPYLLUM POCULUM. 

Page 283. 

Fig. 2. Late·ral view of the upper portion of a specimen. 
Fig. 3. View of the ealyx of the same. 
Fig. 4. Outline showing the concavity of the calyx. 

AULACOPHYJ.LUM RFLEXUM • 

. Page 284. 

Fig. 5. Lateral view of a specimen. 
Fig. 6. View of the calyx of the same. 
Fig. 7. Outline showing concavity of the cup. 

Fig. 8. 
"Fig. 9. 

ZAPHRENTIS SUBCOMPRESSA. 

Page 286. 

Lateral view of a specimen. 
The calyx of another specimen .. 

ZAPHRENTIS FOLI ATA. 

Page 286. 
Fig. 10. Lateral view. 

• 

Fig. 11. A portion of the upper part showing the rays of the calyx on one side 
the other being broken away. 

ZAPHRENTIS COLLETTI. 

Page .315. 

Fig. 12. View of the calyx showing the strong lamellre. 
Fig. 13. Lateral view of a specimen of the same species. 

PTYCHOPHYLLUM KNAPP!. 

Page 278. 

Fig. 14. Lateral view of a short ancl broad specimen. 
Fig. 15. Latt>ral view of a more elongate and irregular growing individual. (See 

plate 25, figs. 6 and 7.) 
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EXPLANATION OF PLATES. 

PLATE 19. 

ZAPHRENTIS PROFUNDA. 

Page 287. 

Fig. 1. Lateral view of a specimen. 

ZAPHRENTIS ELEGANS. 

Page 287. 

Fig. 2. Posterior side, showing a portion of the calyx. 
Fig. 3. View of the calyx of the same species from another specimen. 
Figs. 4, 5. Lateral views of two specimens. 

ZAPHRENTIS NITIDA. 

Page 288. 

Fig. 6. Lateral view. (See plate 20, figs. 4, 6.) 

ZAPHRENTIS PONDEROSA. 

Page 288. 

Fig. 7. A posterior view, looking into the calyx. The specimen is slightly twisted 
in its mode of growth. 

ZAPHRENTIS SPISSA. 

Page 289. 

Fig. 8. Lateral vie~ of an individual. 
Fig. 9. The calyx of the same specimen. 
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EXPLANATION OF PLATES. 

PLATE 20. 

ZAPHRENTIS TRISUTURA. 

Page 289. 

Fig. 1. The anterior side of a specimen. 
Fig. 2. Lateral view of left side of the same. 
Fig. 3. The calyx of the same. 

ZAPHRI<JNTIS NITIDA. 

Fig. 4. Lateral view of a specimen. 
Fig. 5. The calyx of the same. 

Page 288. 

Fig. 6. The calyx of an0ther individual. (See plate 19, fig. 6.) 

ZAPHRENTIS UNDATA. 

Page 291. 

Fig. 7. Lateral view of a small nearly erect form. 
Fig. 8. Lateral view of a larger individual, presenting the usual curved form. 

(See plate 25, fig. 1.) 

ZAPHRENTIS DEFORMIS. 

Page 290. 

Fig. 9. Lateral view of a specimen. 
Fig. 10. The calyx of the same. 
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EXPLANATION OF PLATES. 

PLATE 21. 

STREPTALA~MA MAMMIFERUM. 

Page 278. 

Fig. 1. View from the anterior side of a specimen, with the' walls removed, show
ing the lamellre with the central twisted elevation. 

Fig. 2. Anterior view of another individual, with the margin broken away, show
ing the interior with the central elevation. 

ZAPHRENTIS DUPLICATA. 

Page 2~3. 

Fig. 3. Posterior side of a specimen. 

ZAPHRENTJS COMPRESSA. · 

Page 295. 

Fig. 4. Posterior side, looking into the calyx. 
Fig. 5. The calyx of the same specimen. (See plate 22, fig. 5.) 

ZAPHRENTJS CONCAVA. 

Page 291. 
Fig. 6. Lateral view. 

ZAPHRENTIS HERZER!. 

Page 292. 
Fig. 7. Lateral view. 
Fig. 8. Anterior side of a specimen. 
Fig. 9. Posterior side. 

ZAPHRENTIS CALCARII!'ORMIS. 

Page 293. 

Fig. 10. Lateral view of a specimen. 
Fig. 11. The calyx of the same. 

ZAPHRENTB FUSIFORMIS. 

Page 296. 

Fig. 12. Lateral view. 
Fig. 13. The calyx of the same. 
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EXPLANATION. OF PLATES. 

PLATE 21-Continued. 

CYATHOPllYLLUM CONCENTRIOUM. 

Pagll 316. 

Fig. 14. Lateral view of the coral. 

ZAPHRENTIS. PLANIMA. 

Page 292. 

Fig. J .5.. Lateral view of the coral. 

" 



EXPLANAT!ON OF PLATES. 

PLATE 22. 

ZAPHRENTIS TORTA. 

Page 285. 

Fig. 1. Lateral view of the coral. 

ZAPHRENTIS CONVOLUTA. 

Page 294. 

Fig. 2. View from the posterior side, looking into the calyx. 

0LISIOPHYLLUM CONIGERUM. 

Page 299. 

Fig. 3. Lateral view of a large individual. 
Fig. 4. View of the posterior side of another specimen, showing the calyx with 

the central conical elevation. 

ZAPHRENTIS COMPRESSA. 

Page 295. 

Fig. 5. · Lateral view of the specimen. (Figs. 4, 5 of pl. 21.) 

ZAPHRENTIS (AMPLEXUS?) CR UCIFORMIS. 

Page 315. 

Fig. 6. Lateral view of the coral. 
Fig. 7. View showing the calyx; the wall on the posterior side is broken away. 

AULACOPHYLLUM T,RIPINNATUM. 

Page 285. 

Fig. 8. View of a specimen, imperfect at the base. 
Fig. 9. Lateral view of the calyx. 

AuLACOPHYLLUM PINNATUM. 

Page 284. 

Fig. I 0. View from the posterior side looking into the calyx. (See plate 18, fig. 1.) 

• 
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EXPLANATION OF PLATES. 

PI.JATE 23. 

ZAPHRENTIS OVALIS. 

Page 294. 
Fig. 1. Lateral view of the coral. 

ZAPHRENTIS UNGULA. 

Fig. 2. Anterior side of the coral. 
Fig. 3. Lateral view of the same. 

Page 296. 

Fig. 4. A calyx. (The specimen is larger than ordinary.) 

ZAPHRENTIS TEREBRATA. 

Page 316. 

Ii'ig 5. Lateral view of the specimen. 

0YATHOPHYLLUM VESICULATUM. 

Page 297. 
Fig. 6. Lateral view of a specimen. 

CYATHOPHYLLUM IMPOSITUM. 

Page 299. 
Fig. i. Lateral view of the coral. 

HELIOPHYLLUM INFUNDIBULUM. 

Page 301l, 
Fig. 8, Lateral view. (See plate 24, fig. 7.) 

HELIOPHYLLUM CORNICULUM. 

Page 311. 
Fig. 9. View from the postero-lateral side, looking into the calyx. 

HELIOPHYLLll¥ JEQUUM. 

Page 314. 
Fig. 10. La\eral view of a specimen. 
Fig. 1!. The calyx of the same. 

-
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EXPLANATION O'F PLATES. 

PLATE 23-Continued. 

1-IELIOPHYLLUM ANNULATUM. 

Page 307. 

Fig. 12. A portion of the npper part of a large individual; lateral view. (See 
plate 25, figs. 2, 3.) 

0YSTIPHYLLUM GRANILINEATUM. 

Page 274. 

Fig. 13. The calyx of the specimen fignred on plate 15, .fig. 13. 

' .._ 



EXPLANATION OF PLATES. 

PLATE 24. 

0YATHOPHYI.LUM ARCTIFOSSA. 

Fig. 1. Posterior side of the coral. 

Fig. 2. The calyx of the same. 

Page 297. 

0YATHOPHYLLUM DEPRESSUM. 

Page 298. 

Fig. 3. Lateral view of the coral. 

Fig. 4. Posterior side, looking into the calyx. 

liELIOPHYLLUM ALTERNATUM. 

Page 305. 

Fig. 5. Antero-lateral view of a specimen. 

Fig. 6. The calyx of the same. 

F£ELIOPHYL.L UM INFUNDIBULUM. 

Page 305. 

Fig. 7. View from the posterior side, looking into the calyx. (Ree plate 23, fig. 8.) 

CoLEOPHYLLUM ROMINGERI. 

Page 317. 

Fig. 8. Posterior si<IP, looking into the calyx. 

Fig. 9. Lateral view of the same. 

COLEOPHYLLUM PYRIFORME. 

Page 318 . 

.Fig. 10. View of the posterior side, looking into the calyx. Compare with some 

forms of. cystiphyllum sulcatum. 
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EXPLANATION OF PLATES. 

PLATE ::?5. 

ZAPHRENTIS UNDATA. 

Page 291. 

Fig. 1. Longitudinal section, showing the tabulre. (See plate 20, figs. 7, 8.) 

flELIOPHYLLUM ANNULATUM. 

Page 307. 

Fig. 2. Lateral view of a large specimen, imperiect at the base, showing the 
usual external chat·actc:rs. 

Fig. 3. A longitudinal section of a straight specimen of this species. (See plate 
:!3, fig. 12.) 

HELIOPHYLLUM PRAVUM. 

Page 274. 

Fig. 4. Oblique view, showing calyx. (See plate ].5, fig. 12.) 

IlELIOPHYLLUM COMPACTUM. 

Page 3J8. 

Fig. 5. Posterior side of the coral. 

PTYCHOPHYLLUM KNAPP!. 

Page 278. 

Fig. 6. A calyx showing the strong, coarse rays. 

Fig. 7. A calyx where the rays are partially obliterated by silicification. (See 
plate 18, figs. 14, 15.) 
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EXPLANATION OF PLATES. 

PLATE 26. 

HELIOPHYLLUM DISTANS. 

Page 308. 

Fig. 1. Lateral view of an individual. 
Fig. 2. The calyx of the same specimen. 

HELIOPHYLLUM INCRASSATUM. 

Page 309. 

Fig. 3. Lateral view of an individual eroded from weathering. 
Fig. 4. The caiyx of the same specimen. 

HELIOPHYLLUM SCYPHULUS. 

Page 306. 

Fig. 5. Lateral view of a specimen. (See plate 28, figs. 2, 3.) 

HELIOPHYLLUM FECUNDUM. 

Page 309. 

Fig. 6. Lateral view of parent coral with numerous buds. (See plate 27, figR. 4, 5.) 

HELIOPHYLLUM DENTICULATUM. 

Page 313. 

Fig. 7. View of the calyx showing the strongly denticulate rays. 

HELIOPHYLLUM NETTELROTHI. 

Page 312. 

Fig. 8. Anterior side of a specimen, from which the epitheca has been removed. 

HELIOPIIYLLUM SORDIDUM. 

Page 311. 

Fig. 9. Lateral view of an imperfect specimen. 
Fig. 10. The calyx of the same. 
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EXPLANATION OF PLATES. 

PLATE 26-Continned. 

HELIOPHYLLUM ACUl\HNATUM. 

Page 310. 

Fig. 11. View from the posterior side, looking into the calyx. 

HELIOPHYLLUM GEMMATUM. 

Page 310. 

Fig. ·12. Lateral view, showing young corallites growing from the calyx of an 

older one. 
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EXP):.ANATION OF PLATES. 

PLATE ~7. 

lfELIOPHYLLUM LATERICRBSCENS. 

Page 314. 

Fig. 1. Lateral view of a group of corallites. 

HELIOPHYLLUM TENUIMURALE. 

Page 307, 

Fig. 2. Lateral view of a specimen. 

Fig. 3. The calyx of the same. 

HELIOPHYLLUM FEOUNDUM 

Page 309; 

Figs. 4, 5. Lateral and posterior views of a group of corallites. (See plate 26, 

fig. 6.) 

DIPHYPHYLLUM APERTUM. 

Page 303. 

Fig. 6. Lateral view. (See plate 2fl, figs. 4, 5.) 

DrPHYPHYLLUM ADNATUM. 

Page 303. 

Fig. 7. Lateral view. 
Fig. 8. A calyx of one of the corallites. 

BLOTHROPHYLLUM PROMISSUM. 

Page 304. 

Fig. 9. A calyx of this species. (See plate 28, figs. 6, 7.) 
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EXPLANATION OF PLATES. 

I. 

PLATE 28. 

HELIOPHYLLUM INVAGINATUM. 

Page 306. 

Fig. 1. View from the posterior side looking into the calyx. 

HELIOPHYLLUM SCYPHULUS. 

Page 306. 

Fig. 2. Lateral view. (See plate 26, fig. 5.) 
Fig. 3. The calyx of the same species. 

DIPHYPHYLLUM APERTUM. 

Page 303. 

Fig. 4. View from the posterior side looking into the calyx. 
Fig. 5. The calyx of the same. (See plate 27, fig. 6.) 

BLOTHROPHYLLUM PROMISSUM. 

Page 304. 

Fig. 6. The axis of a decorticated specimen showing the invaginated character of 
. the wall~. 

Fig. 7. A longitudinal section of another individual. (See plate 27, fig. 9:) 

0YSTIPHYLLUM LATIRADIUM. 

Page 304. 
Fig. 8. Lateral view. 
Fig. 9. A calyx of the same. 
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EXPLANATION OF PLATES. 

PLATE 29. 

0RTHIS DUBIA. 

Page 324. 

Fig. 1, dorsal view of a wntricose specimen from Bloomington, Ind. 
Figs. 2-4, three views of a larger specimen from tipergen Hill, Ind. 
Fig. 5, interior of ventral valve of a large in'dividual from Pavn-
ter's Hill, Ind. · 

Figs. 1-.5. 

PRODUCTUS lNDIANENSIS. 

Page 326. 

Figs 6-7. Profile and vertical views of the largest type specimen (2x). 

PROJ}UCTUS BISERIATUS. 

Page 325. 

Figs. S-12. Fig. 8, enlarged (2x) view of interior of dorsal valve, from Bloom
ington. Fig. 9, another natural size from Alton, Ill. Figs. 10-12, 
three views of a large specimen from Spergen Hill, from later col
lections. 

SPIRIFEltA BIFURCATA. 

Page 326. 

Figs. 13-15. Fig. 13, view of the (lriginal specimen (6x). Fig. 14, a larger indi
Yidual (3x), and 15, a still larger one (2x) from Spergen Hill. 

t5PIRIFERINA N ORWOODANA. 

Page 327. 

Fif;s. 16-17. Dorsal and front views of one of the types (3x) from Alton, Ill. 

ATHYRIS HIRSUTA. 

Page 328. 

Figs. 18-21. Fig. IS, a small Spergen Hill specimen (2x), showing setre; 19-21, 
three views of a larger specimen from later collections at the same 
locality. 

ATHYRIS TRINUCLimS. 

Page 329. 

Figs. 22-27. Figs. 22 and 23, views of two specimens from Bloomington, showing 
variation of form; 24-27, views of a larger specimen more recently 
obtained from Spergen Hill. 

EuMETRIA VERNEUILIANA. 

Page 335. 

Figs. 28-30. Fig. 28, view of a specimen (:2x) from Spergen Hill; fig. 29 is from a 
specimen more recently obtained from Paynter's Hill, Ind.; fig. 30, 
enlargement of hinge f;om one of the originals. 
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Figs. 31-34. 

Figs. 35--39. 

EXPLANATION OF PLATES. 

PLATE 29-Contiuued. 

RHYNCHONELLA GROSVENORI. 

Page 331. 

Figs. 31 and 33, views (2x) of a large rotund specimen, 83 and 34, of 
a smaller one (3x), from Bloomington, Ind. 

0AMAROPHORIA W ORTHENI. 

Page 334. 

Figs. 35--38, four vie.ws (2xl of the type' specimen, showing strong 
plications, and 39, of one (2x) showing a different form of plica
tion. 

RHYNCHONELLA MACRA. 

Page 334. 

Figs. 40-42. Three views (2x) of a large specimen from Alton, Ill. 

RHYNCHONELLA MUTATA. 

Page 332. 

J;'igs. 43-45. Fig. 43, dorsal view of a specimen of medium size; 44 and 45, dorsal 
and front views of a large one. Alton, Ill. 

RHYNCHONELLA RICINULA. 

Page 380. 

Fig. 46. 'Dorsal view (ox) of one of• the originals from Spergen Hill. 

RHYNCHONELLA SUBCUNEATA. 

Page 333. 

Figs. 47-49. Dorsal, ventral and profile views of a specimen from Bloomington, 
Ind. 

0ENTRONELLA CRASSICARDINALIS, Whitfield. 
Figs. 50-52. Exterior, 'interior and profile views of a separated ventral valve of a 

specimen from Spergen Hill, Ind. 

TEREBRATUJ,A TURGIDA. 

Page 336. 

Figs. 53-58. Figs. 53-55, three views of a specimen of medium size from Bloom
ington, Ind., and 56--58, similar views of a larger specimen from 
Ellettsville, Ind., from later collections. 

TEREBRATULA FORMOSA. 

Page 337. 

Figs. 59-64. Figs. 59 and 60, two views of a small specimen from the original col
lection; figs. 61 to 64,. similar views of larger specimens subse
quently obtained. Spergen Hill, Ind. 



EXPLANATION OF PLATES. 

PLATE 30. 

PTERONITES SPERGENENsrs, Whitfield. 

Fig. 1. View of a left valve of the species (2x) from ~pergen Hill. 

NucuLA SnuMAHDANA. 

Page 343. 

Figs. 2-6. Figs. 2 and 3, lateral and cardinal viewo; (2x) of a opecimen of normal 
form; figs. 4 and 5, lateral and dor~al view~ of a more elongate 
specimen (2x) from later collections; fig. 6, outline view, showing 
hinge (3x). 

LEDA NASUTA. 

Page 344. 

Figs. 7-9. Figs. 7 and 8, similar views ( 4x) of two original specimens; fig. 9, a 
view (3x) of a specimen subsequently obtained from Spergen Hill, 
Ind. 

CYPRICARDINIA lNDIANENSIS. 

Page 342. 

Figs. 10-14. Fig. 10, eardinal view (4x) of a specimen from a later collection, 
showing both valves; fig. 11, end view, showing the inequality of 
the valves; fig. 12, view of the hinge (3x) as shown on a specimen 
from later collections from Spergen Hill; fig~. 13 and 11, cardinal 
and lateral views (2x) of original specimens from Bloomington, 
Ind. 

CoNOCARDIUM cATASTOMUM. 

Page 344. 

Figs. 15-17. Figs. 15 and 17, lateral views of specimens from Spergen Hill (4 and 
3x); fig. 16, basal view of the specimen fig. 15. 

CONOCARDIUM CARINATUM. 

Page 345. 

Figs. 18-19. Posterior and lateral views (2x) of an imperfect specimen. Spergen 
Hill. 

CoNOCARDIUM PRAT'rENANUM. 

Page 346. 

Fig. 20. Enlarged lateral view ( 4x) of the only example of the species obtained. 
Alton, Ill. 

CoNOCARDIUJ~-I MEEKANUJ\L 

Page 347. 

Figs. 21-23. Three views (3x) of a specimen from Alton, lll. 
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EXPLANATION OF PLATES. 

PLATE 30-Continued. 

CONOCARDIUM CUNEATUM. 

Page 345. 

Figs. 24-26. Figs. 24 and 25, lateral and posterior views (2x) of a specimen from 

Bloomington; fig. 26, basal view (2x) of one from Spergen, Hill, 

Ind. 

0YPRICARDELLA SUBELLIPTICA. 

Page 339. 

Figs. 27-2ft Figs. 27 and 29, lateral and cardinal views (3x) of a specimen from 

Spergen Hill; fig. 28, view (3x) of another specimen, showing 

hinge. 

0YPRICARDELLA OBLONGA. 

Page 340. 

Figs. 30--34. Figs. 30 and :n, lateral and cardinal views (2x) of the principal type 

specimen. This specimen was given in the Iowa Geol. Rept. as 0. 

nucleata; fig. 32, view (2x) of a cast showing muscular imprints; 

fig. 33, enlargement of the hinge from a ssparated valve, subse

.quently collected; fig. 34, view of a very large valve (natural size 1, 

Rnbseqnently collected. Spergen Hill, Ind. 

0YPRICARDELLA NUCLEATA. 

Page 339. 

Figs. 35-36. Lateral and cardinal views of a specimen ( 4x) from Spergen Hill. 

MrcRoDoN ELLIPTrcus, Whitfield. 

Fig. 37. Lateral view of the specimen (2x). Spergen Hill, Ind.=Microdon ( Cy
pi'iccvtdella) sp. ?. 

EDMONDIA (?) SUBPLANA. 

Page 342. 

Fig. 38. Lateral view of the type specimen, natural size. 

DANGUINOLITES (GONIOPHORA) ('? '() PLICATA. 

Page 341. 

Fig. 39. Lateral view (3x) of one of the original specimens. 



EXPLANATION OF PLATES. 

PLATE 31. 

NAUTILUS 0LARKANUS. 

Page 373. 

Fig. 1. Lateral view of the specimen described. 

0RTHOCERAS EPIGRUS. 

Page 373. 

Fig. 2. View <zf the type specimen, twice enlarged. 

CoNui,ARIA suBULATA. 

Page 372. 

Fig. 3. Lateral view, twice enlarged, of the most perfect individual. 

BELLEROPHON TEXTILIS. 

Page 371. 

Fig. 4-5. ·Dorsal and lateral views, twice enlarged, Bloomington, Ind. 

:Figs. 6-7. 

BELLI<JROPHON SUBLLEVIS. 

Page 371. 

View of the aperture of a more recently acquired specimen, and lateral 
view of one of the originals. 

LEPETOPSIS LEVETTEI, White. 

Figs. 8-12. Fig B, lateral view. of a young specimen, doubtfully of this species, 
four diam.; fig. 9, vertical view of a large individual, and fig. 10, 
the same .with the shell removed to show the muscular scar; fig. 11, 
view of a second individual; fig. 12, profiles of figs. 10 and 11. 

PLATYCERAS ACUTIROSTRIS. 

Page 370. 

Figs. 13-15. Figs. 13 and 14, lateral and dorsal views of the same specimen; 15, 
lateral view of a second specimen, both from Bloomington, Ind. 

EuoMPHALUS SPERGENENSIS. 

Page 350. 

Figs. 16-19. ,Figs. 16-18, views of a large specimen from later collections, and 19, 
a view of one of the typ~s, all from Spergen Hill. 

J<juOM,PHALUB SPERGENENSIS, var. PLANORBIFORMIS. 

Page 351. 

Figs. 20-21. From Bloomington, Ind. 

EUOMPHALUS PLANISPIRA. 

Page 351. 

Figs. 22-23. Upper and lower views of two specimens from Bloomington, Ind. 
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EXPLANATION OF PLATES. 

PLATE 31-Continued. 

Euo::\IPHALUS QU ADRIVOLVIS. 

Page 349. 

FigF. 24-25. Upper and lower sideB of t\1'0 specimens from Blnomington, fnd. 

Figs. 26-27. 

N A'l'lUOPSIS CARLEY ANA. 

Page 369. 

Back view, natural size, and view of the aperture (2x), Bloomington, 
1nd, 

MAcRoCHEILus LITTO~ANt:s. 

Page 369. 

Fig. 28, Front view of the specimen enlarged four diameters. 

Figs. 29-31. 

CYCLONEMA LEA YBNWORTHANA. 

Page 363, 

Fig. 29, view of a specimen from Sp<'rgen Hill, (2 dimL); fig. 30, 
view of one from. Bloomington, Ind., natural size, and fig. :n, view 
of the aperture of one from Spcrgen Hill, (:.! diarn.) 

CYCLONEMA SUEANGUI,ATliM. 

Page 364. 

Fig. 32, Back view of the type specimene, (:2 diam.) 

Figs. 33-34. 

Figs. 35-36. 

Figs. 37-39. 

HoLoPBA PRoUTANA. 

Page 368. 

Front and back views (2 diam.) of a specimen from Spergen Hill, 
Ind. 

LOXONE.MA y A~DELJ~AN A. 

Page 365. 

Fig. 36, enlargement (3 .diam.) of. a fragment showing the striue; 
fig. 35, view of a second specime~ (3 diam.) 

BULI.MORPHA BULI.MIFORMIS. 

Page 31i6. 

Fig. 37, view of a specimen from Bloomington, Ind. '2 diarn.l, 
showing the columella; fig. 3S, side view of a smaller shell (3. 
diam.) from Spergen Hill, showing sinus in upper part of lip; fig.· 
il9, front view (3 cliam.J. of another Spergen Hill specimen. 

BuLIMORPHA ELONGATA. 

Page 368. 

Fig. 40. View of the type specimen twice enlarged. 

BuLIMORPHA CANALICUI,ATA. 

Page 367. 

Fig. 41. View of the type specimen enl;~Jed to three diameters, showing the 
channeled sutures. · 



EXPLANATION OF PLATES. 

PLATE 32. 

PLEUROTOMARIA Sw ALLOY AN A. 

Page 356. 
Figs. 1-2. Vertical and lateral views ( 4 diam.) of a specimen from Spergen 

Hill, Ind. 

PLEUROTOMARIA HUMILIS. 

Page 353. 
Fig. 3. Vertical view ( 4 diam.) of a specimen showing surface features. 

· PLEUROTOMARIA W ORTHENL 

Page 356. 
Fig. 4. Apertural view of the type. (See other figs. Geol. Iowa, 1858.) 

PLEUROTOMARIA NODULOSTRIATA. 

Page 352. 

Fig. 5. A pert ural view ( 4 diam.) of a specimen of medium height. 

PLEUROTOMARIA PIASAENSIS. 

Page 354. 
Figs. 6-7. Lateral and vertical views (3 diams.) of a specimen with sharp peri

phery .. 

PLEUROTOMARIA (?) MEEKANA. 

. Page 353. 
FigR. 8-9. Lateral and vertical views of the type specimen (3 diams.) slightly 

restored~ 

PLEUROTOMARIA SUBGLOBOSA. 

Page 355. 

Fig. 10. Lateral view (2 diams.) showing aperture; Spergen Hill, Ind. 

MuRCHISONIA VER~ICULA. 

Page 361. 

Fig. 11. View of a specimen, five diameters, Spergen Hill, Ind. 

M URCHISONIA TURRITELLA. 

Page 361. 

Fig. 12. View of a specimen twice enlarged, Spergen Hill, Ind. 

MuRcHrsoNIA ATTENUATA. 

Page 360: 

Fig. 13. View of the type, enlarged six time~. 

M URCHISONIA VINCTA. 

Page 363. 

Fig. 14. View of the most perfect of the type specimens, (2 diams.) 

M URCHISONIA TEREBRIFORMIS. 

Page 362. 

Figs. 15-16. Fig. 15, view of the type (2 diams,.); fig. 16, view of the last volution 
further enlarged and restored in lower part. 
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EXPLANATION OF PLATES. 

PLATE 3~-Continued. 

PLEUROTOMARIA CONULA. 

Page 358. 

Fig. 17. View showing the aperture of the most perfect type specimen ( 4 diams.), 
showing slit in the aperture. 

MuRCHISONIA INSCULPTA. 

Page 359. 

Fig. 18. View of a specimen from Spergen Hill, enlarged four times. 

PLEUROTOMARIA ELEGANTULA. 

Page 358. 
Fig. 19. View of the type specimen, enlarged twice. 

PLEUROTOMARIA TRTLINEATA. 

Page 357. 
Fig. 20. Enlargement to three diameters, of a specimen from Bloomington, show

ing the features of the species. 

Figs. 21-23. 

Figs. 24-27. 

EOTROCHUS CONCAVUS. 

Page 365. 
Figs. 21 and 22, lateral and basal views (2 diams.) of a speci~en 

fi·om Spergen Hill, showing the form and surface feautures; fig. 
23, section of. a shell enlarged. 

LEPERDITIA CARBONARIA. 

Page H7h. . 

Views of a specimen, greatly enlarged, showing the features of the 
species. 

0YTHERELLIN A <lLANDELLA, lVhif:field. 

Figs. 28-29. Lateral and profile views of a specimen greatly enlarged. 

SPIRQRBI~ ANNULATUS. 

Page 374. 
Fig. 30. View of the lower side :af a F'pecimen from Alton, Ill., (2 diams.) 

SPIRORBIS NODULOSUS . 

. 'P.age :H 5. 
Fig. 31. Enlai·ged view of the type specimen ( 4 diams.) 

PENTRJiMITES CONOIDEUS. 

Page 323. 
Fig: 32: Lateral view of a specimen, nat. size, Spergen Hill. For other figures, 

see Geol. Rept. Iowa, 1858. · 

PENTREMITES KoNINCKANA. 

Page 322. 
Fig. 33. View of one of the types from: Spergen Hill (2 diams.) · For other fig

ures, see GeoL Rept. Iowa, 185l:l. 

Figs. 34-36. 

ENDOTHYRA BALEY!. 

Page 321. 
Figs. 34 and 35, two views of the same specimen greatly enlarged, 

showing the prevailing form; fig. 36, view similarly enlarged, of a 
less symmetrical form. 
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Fig. 1. 
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EXPLANATION OF • PLATES. 

PLATE 33. 

N"Ticula Placentula (?) 

Navicula-----? Possibly a Stauronei•. <:Vorce.) 

Navicula (Cuspidata). Variety. 

Navicula -----? 

Navicula Major (Variety) Kg. 

Navicula (Slesvicensis) Dicephala. Variety. 

Navicula-----? 

Navicula Dicephala. (C. M. Vorce.) Ambigua? (Ehr.). 

Navicula Roteana? This form often varie8 in the spaces of the cross, 
sometimes being quite small. 

Navicula Dicephala, a variety of No.8. 

Navicula Lanceolata. (Pritchard.) 

Navicula----? (With Bands). 

Navicula-----? 

Navicula Viridis (?). Vorce. 

Navicula (possibly a variety of No. 14). 

Na.vicula Lucidula. (Variety.) Grunow. 

Navicula Cryptocephala. 

Navicula (Lata?). Its character is 'obscure. 

Navicula Atoneoides. (By some called a Stauroneis). 

Navicula Borealis. Variety. Eh.r. Kg. 

Navicula-----. (Evidently a fragment. It is no uncommon oc
currence to find fragments of diatoms which can not be named 
while in a fragmenta1·y state). 

Navicula (?). There is some doubt as to its class. Vorce prefers to cla88 
it among the Surirella, an<} in that case the drawing is of the inside 
pf a compound valve, "showing the inner plate". 





EXPLANATION OF PLATES. 

PLATE 34. 

Fig. 1. Epithemia Gibba (?) Kutz. This bears a striking resemblance to certain 

Navicula. The difference lies in the center stripe. 

Fig. 2. Fragilaria Virescus. (A cluster) 1,000 X. Found in a pond west of In

. dianapolis. 

Figs. 3, 4. Fragilaria (Staurosira) Smithiana. Grnn. Variety. They are diffiCJilt 

to name. No. 3 bears marks of the Cymatosira Lorenziana, while 

No.4 bears resemblance to Fragilaria Capensis of Grun. & Heurck. 

Fig. 

Fig. 

Fig. 

Fig. 

5. 

6. 

7. 

8. 

Fragilaria Lanceolata (Northumbrian). 

Fragilaria Construens (var)? Possibly Tabellaria Flocculo~a var. 

Fragilaria Brevastriata. (Yar. Subacute of Grun.) 

Fragilaria Ungeriana. (Grun .. Van Henrck.) 

Fig. 9. Rynedra Spathnlifiarir.;. (hun. (Capitata of Ehr.) 

Fig. 10. Synedra or Fragillaria? 

Fig. 11. Nitzschia. A fragment. 

Fig. 12. Synedra Parallelogram. (Radiens of Smith.) From the Cold Springs, 

four miles northwest of Indiana pol is. 

Fig. 13. 

Fig. 14. 

Synedra Acuti '? It bears Aome resemblance to the Oxyrhyncus (var.) 

which is described by Kutzing, and is reported as found in Germany 

only, while the _.\.cuti is widely diffused, being found in Asia, 

Africa and America. 

Svnedra Lanceolata. , 
Fig. 15. Synedra Obtusa. Van Henrck. 

Fig. 16; Synedra Dicephala. 

Fig. 17. Synedra Amphicephala? (Var. of 16.) Ktz. It bears a resemblance to 

Synedra Fulgens. Var. (Dalmatica. Grun.) 

Fig. 18. C"ymbella Gastroides. (Kamtschatica? Van Heurck). 

Fig. 19. Possibly same as ~o. 18, in different view. 

Figs. 20; 2!. Cymbella (Coeconcma?) Helvetica. Var. \-an Henrck. 

Fig. 22. Cymbella (Cocconema) Lanceolata. Ehr. 

Fig. 23. Amphora Ova lis. \-an Heurck and Kutzing. 
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EXPLANATION OF PLATES. 

PLATE 35. 

Fig. 1. Diatoma Constrictum Longatnm. High powers resolve markings on 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Fig. 5. 

blank spaces between bars. 

Diatoma Constrictum. (Ralfs.) 

Diatom a Meridian Circulare (?) Minor. 

·Diatoma Merid,ia.n Circulare (?) Variety. 

Diatoma (Odontidium ?) hiemal. Van Heurck. This diatom is from 
pond near Haughsville. It is not abundant, but in the Cold Spring 
water at time is abundant. 

Fig. 6. Diatoma Vulgara. 

Fig. 7. Achuanthidium Flexil!um. (C. M. Vorce.) 800 X· Cold Spring. 

Fig. 8. Cocconeis Pediculus. Abundant. 

Fig. 9. Cocconeis Amygdalma. (Forma Major?) Bands very fine. Somewhat 
rare. May be a good objective test. 

Fig. 10. Eunotia Parallela. Variety. Marked with bars under high powers. 

Fig. 11. Gomphonema Acuminatum. Ehr. Van Heurck. 

Fig. 12. Gomphonema Acuminatum. Variety. Ehr. 

Fig. 13. Gomphonema Constrictum. Ehr. 

Fig. 1~. Gomphoriema Acuminatum. Short, abrupt bars. 

Fig. 15. Gomphonema Symmetrica. (Subramosum ?) Variety. Kutz. 

Fig. 16. 

Fig. 17. 

Fig. 18. 

Hautzschia Amphioxys. Variety. 

Hautzschia Amphioxys Minor. 

Navicula Timodis (or Simosa ?) It bears resemblance to Stanroneis Leg
u.men, for which it may he mistaken. 

Fig. 19. Stauroneis (?). 

Fig. 20. Pleurosigma Spenceri. (Acuminatum. Kut.) Under high powers there 
are seen lines parallel to the border. 

Fig. 21. Pleurosigma -----. Found in a pond near Greenwood, Ind. 

Fig. 22. Nitzschia. The species not distinguishable. 
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EXPLANATION OF PLATES • 

• 

PLATE 36. 

Fig. 1. Surirella Elegans. Variety. Ehr. Van Heurck. 

~'ig. 2. Cymatoplenra Elliptica. (Moller Typen Platte.) From Cold Spring, 
the scene of the Young tragedy. This diatom is very beautiful un
der the glasK, and when once observed will ·be remembered. 

Fig. 3. 

Fig. 4. 

Fig. 6. 

Fig. 7. 

Fig. 8. 

Fig. 9. 

Fig. 11. 

Fig.12. 

Surirella 0Yata Hadiata. With bars. From Cold Spring. 

Hurirella Ovata Radiata. With dotK. 

Surirella Ovata. Variety. 

Meridion Constrictum. From a pond south of Indianapolis. This will 
break up into single valves. 

Is a single frustrale of No.7, but chances to be of a shorter variety. 

Snrirella Biseriata. (C. M. Vorce.) 

Achuenthidium Flexellum. Smith. 

Surirella -----. From a pond at Shelbyville, Ind . 

• 
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Fig. 1. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

EXPLANATION OF PLATES. 

PLATE 37. 

Melosira-----. (Mary?) (Possibly a Cyclotclla of Van Heurck.) 
Found in a pond between Indianapolis and Haughsville. 

Melosira (Varians ?) 1,000 X. Center marked with dots. 

Melosira (Gaillonella ?) Hyporborea. Grun. 1,000 X· Found in abund
ance in ponds around Indianapolis. It will often be overlooked 
as a grain of sand. 

Melosira (Marion'?) 1,000 X. Smith and Van Heurck have nothing cor
responding with this. 

Fig. 5. Cyclotella Meneghiniana. (Vorce.) It resembles the Melosira Spiralis 
of Ehr. 

Fig. G. Cyclotelln Kutzingiana. (Hesembles Melosira Sol, a variety of the Gail-

Fig. 7. 

Fig. 8. 

Fig. 9. 

lonella Sol of Ehr. Brightwell calls it the Cyclotella Radiata.) 

Cymatopleura Solea. Cold Spring. 

Synedra Diacephala. Bears resemblance to a Schizonema. 

Surirella Ovata Minor. 

J 



' 

SVWl'V':O ,SilttnJ 
·,;:a.uns "JOOf) 'IHIIlJpUJ 



Fig. 1. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Fig. 5. 

EXPLANATION O:F PLATES. 

PLA'fE 38.' 

Nitzschia Bicephila. Large. It seems to be the N. Debiles of Van ' 
Heurck. 

Nitzschia Amphioxys. Long. 

Nitzschia Amphioxys. Short. Variety. 

Nitzschia Coarctata. Groupe Tryblionella. Van Heurck. • 

Nitzschia -----? Curved. From pond west of White river, at In
dianapolis. Since have found the same in water from Cold Spring. 

Fig. 6. Eunotia ('?). Possibly Himautidium. Sometimes in pond near Cold 
Spring. 1,000 X· 

Fig. 7. Nitzschia Sigmoida. Obtnsa. With bars and dots. 

Fig. 8. Nitzschia -----? 

Fig. 9. Nitzschia Longa (?). East of Indianapolis, near Michigan road. 

Fig. 10. Nitzschia (Vermicnlaris ?,•. 

Fig. 11. Triceratium (Actinoptychus?). Vorce calls it Staurastrnm Alternans, 
after Ralfs. It generally occurs double. 

Fig. 12. Bidulphia Decipiens. Variety. Van Heurck. 1,000 X· Found at Cold 
Spring. Rare. (Fragillaria Construens I ldontidium.) (Vorce). 

Fig. 13. Staurastrum Asperum (Ralfs). 1,000 X. This bears a striking resem
blance to the Triceratinm. 

Fig. 14. Nitzschia (Sinnata v~riety). Vorce calls it Odontidium. 

Fig. 15. Hyalodrscus Collettensis. A few of these are found in the pond on north 
side of the road leading. from Indianapolis to Haughsville, on east 
side of White river. It is difficult to account for its occurrence 
here. 

Fig. 16. Is a fragment. 

Fig. 17. Gomphonema -----? 

Fig. 18. Gomphonema Sphaerophorum, turgidum. Ehr. From a brook near 
Zionsville, Ind. 

Fig. 19. Melosira Varians (?).' 

Fig. 20. Trybleonella --· -- (?). 
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