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-of rambling among the health giving hills and valleys, sur­
Tounded by ever changing scenes of interest and beauty, in 
this county in a much more profitable manner than in long, 
-expensive wanderings in Iru)re distant regions. 

On the excellent turnpike from New .Albany to Corydon 
the naturalist will be interested in the fossil' beds at 
Edwardsville, Lanesville, Myers' Hill, near Breckenridge, 
·as well as Yocum's and King's caves. At Corydon, Pilot 
Knob and Martin's hill afford extensive outlooks; Keller's' 
Hill is a first-class illustration of coal measure life. Rhodes' 
.and Borden's caves, and the Harrison and the Blue spouting 
'springs, on the road to Wyandotte Cave, are attractions 
'which no Indianian can afford to ignore. 

ARCHJEOLOGY. 

No earthworks characteristic of a pre-historic race were 
seen in this county. The only evidence of their presence, 
.and that not conclusive, was the finding of a single beaten 
{Jopper implement, with a few totums, ornamental gorgets 
and pendants wrought from the chloritic slate or "striped 
stone" of the northwest, so much affected by that race, and 
'a few arrow points which, from their aged appearance and 
form, are peculiarly (( Mound Builder." 

To the second or intermediate race between our savage, 
nomadic Indians and the Mound Builders is attributed the 
bone or shell banks below New Amsterdam, the stone graves 
.at Kendall's Landing, the vilktge site long occupied as a 
permanent residence by an agricultural people, and the 
peculiar flint implements attributed to the race of "bow­
legged fishermen." 

One mile below the village of New Amsterdam, and 
immediately below the mouth of Indian creek, is a mound 
.containing human bones, flint chips, broken pottery and 
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burned stones. Half a mile down the river is one of the­
large shell mounds, a mass of river and land shells, with a 
few nearly decayed bones of buffalo and other wild animals. 
common to this country at that date. It is one hundred and 
seventy yards long, ten yards wide at one end and eighty­
five yards wide at the other end, which was least disturbed 
by undermining currents of the river, and two to six feet' 
deep. At places the bank is nearly a clean mass of shells,. 
but the bed is generally throughout profusely sprinkled with 
flint chips, spawls, cores, broken knives and various imple-­
ments, with many rounded mallets and pounders of gra~itic 
stone, and occasionally_ a pick-hammer of hard; specular­
iron ore for splintering flints. Many of the pounders and 
other stones had been reddened by fire, and at several points, 
the shells showed that :fire had been built upon them. The 
whole mass plainly indicated the hand of man; many of the­
mussel shells showed an old fracture at the edge, made in, 
opening. Mr. George Wolf, of New Amsterdam, has 
known this locality for half a century, and says that from 
:fifty to one hundred and twenty feet of the river side of the 
heap has been undermined and removed by high water in 
Ohio river~ Back of the mound is a perfectly level area of 
two and a half acres, over which were seen many flint and, 
stone implements, defaced or broken, as if relics of tools in 
daily use. 

The large amount @f shells, bones, etc., but particularly 
of broken flints, seem to indicate the permanent village of' 
a resident people; the locality accommodated them with 
cold spring water, good :fishing, rich, alluvial loam for cul­
tivation, with forests of game immediately adjoining in the 
high hills along Indian creek. 

The last race of savages were skilled artizans in working 
flint; on every hillside and plain their implements of war 
and the chase are found, the latter especially adapted to· 
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killing the kind of game sought or expected. To their 
amplements, judging from the known and probable effects of 
-exposure and time, we may estimate an age varying from 
two hundred to eight hundred years. 

FLINT QUARRIES. 

The question has been well asked, (( Where did the Indians 
get the material for their flint implements?" Evidences 

L. seen in this county offer djrect and conclusive answers' 
Alleged silver and lead mines, garnished with all the unre­
liable empellishm'ents of the red man's traditions, were con­
fidently believed in. The fact that, after their migrfltion to 
-the west, delegations had been known to return light and 
go back loaded, seemed proof of hidden wealth. Their 
habits .were secretive. Secrecy is mystery, and mystery 
more alluring and seductive than unveiled fact. 

Visiting the reported H diggings" on the farm of Ph. 
Blume, northwest quarter, section 19, township 4, range 3, 
-on the weilt side of Indian creek, Scott township, a line of 
pits, one to three feet deep, nearly connected, and four to 
-ten feet long, were discovered. The sides of these pits hav­
ing crumbled and fallen in under the action of frost and 
rain, they were no doubt at one time, much deeper and 
wider than at present. The horizon is in ~he upper half of 
the St. Louis limestone and twenty feet below the oolitic 
bed, and at outcrops shows. a band of clay crowded with 
slightly iattened balls of dark flint. A careful examina­
tion showed this to be the article ~ought. Around the pits 
and in the debris were found great quantities of flint balls 
with pale brown or bluish-gray interiors. Taken fresh 
from the quarry and tested with a smart blow from a ham­
mer, it was fonnd to break away in level cleavage, first 
from top and bottom, then: with some practice, this flattened 
section of a sphere could be cleaved in straight lines perpen-
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dicular to the plane of deposition. The miners had been 
governed by these facts. A blow on the upper or lower' 
surface would disclose any existing imperfections, and if­
any were found, as a white or crystalline core, it was thrown, 
aside. Such rejected specimens, showing imperfections, 
were numerous. "Geodes and hard pieces of granitic or' 

f 

porphyritic stone were used as hammers. Thin plates and 
spawls of limestone, found in the pits, were evidently used" 
as hoes or picks in the excavation. At a little distance flint 
chips and splinters were so abundant as nearly to cover the 
ground. Some cores were seen showing the cleavage of 
from five to seven splinters for their angular sides;and indi­
cating the mode of preparing the strips from which knives,. 
awls and points were made by the skilled flint-worker .. 
Many of the spawls and imperfect implements exhibited 
chafed or serrated edges, showing use as scrapers . by the­
workers in wood. The overshadowing forest was princi­
pally of oak, from 100 to 400 years old, without scar or" 
mutilation, indicating a new growth since mi~ing was car­
ried on. Blocks of limestone adjacent, judging from the· 
amount of spawls surrounding them, had been used as anvils. 
Select materials were carried to their village homes in the 
shape of sectional blocks and cores, to be wrought into 
spears, knives, daggers, drills, rimmers, hoes, arrow-points, 
etc., etc., by masters in the art. At the village site, around 
a spring in Blume's bottom field, the fine chips and splinters 
cover the ground and may be measured by the wagon-load. 
This material can be worked successfully only when fresh 
from the quarry, while it still retains an excess of water, 
which is soon dissipat~d on exposure to the air. On losing 
its moisture the flint becomes obdurate and difficult to work. 
To prevent the escape of moisture the blocks and cores, 
when carried away, were buried in damp earth until the 
workmen were ready to chip them into desired shapes. 
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The quarry pits cover a space three rods wide, and extend 
half a mile around on the foot of the hill. Another row of 
pits of equal extent occurs on the neighboring Kintner 
farm. From the evidences seen one might infer that flints 
enough to satisfy the wants of the savage huuters and war­
riors of the interior of the continent for a century had been 
mined here. Similar quarries were noticed near Mauckport. 

THANKS. 

Acknowledgements are dUll to many citizens of the county 
who assisted with facts and inrormation. Thanks are here 
tendered for hospitality and special aid to Dr. J. C. Clark, 
Dr. H. H. Wolf, Colonel B. Q. A. Gresham, Major Thomas 
McGrain, Colonel S. M. Stockslager, Cortes M. Miller, S. 
D. Blackburn, B. P. Douglas, Eli Crabill, William Han­
cock, Hon. George W. Denbo, Noah Rhodes and brother, 
James P. Kintner, William Kintner, W. S. Ev~rsole, Cap­
tain E. Knight, S. J. 'Wright, John Brown, George K. 
Green, Judge Slaughter and a number of others whose 
names have escaped memory. 

CRAWFORD COUNTY. 

Crawford county is bounded north by Orange and Wash­
ington counties, east by Harrison county and Ohio river, 
south by Ohio river and Perry county, and west by Perry 
and Dubois counties. It was organized in 1818, and con­
tains 320 square miles, or 204,800 acres. 

Leavenworth, the seat of justice, is situated on the alluvial 
bottom of Ohio river, just within the high water line, and 
is 126 miles south from Indianapolis. The great curve of 
Ohio river, on which Leavenworth is situated, is known to 
steamboat men as "Horse Shoe Bend." 
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The surface is very uneven and broken. The' bluffs of 
Ohio river are generally steep or precipitous, rising 300 to 
500 feet above the bottom lands, which are very narrow. 
Great Blue river washes the eastern border, and furnishes 
valuable mill sites and water power. Little Blue river and 
its many irregularly diverging tributaries drain the central 
areas from north to south. Patoka river and Anderson creek 
have their rise in the high north-south ridge of conglom­
erate table lands, with drainage to the west, and empty their 
waters into Wabash and Ohio rivers. Each of these streams 
have their beds in narrow, canon-like valleys, with steep or 
'precipitous bluffs from 100 to 400 feet high. 

The principal villages are Magnolia, Milltown, Spring­
town, Brownstown, Hartford, Grantsburg, Marietta, Alton 
and Fredonia. The narrow bottoms which border the 
streams are extremely fertile, producing good crops of corn, 
wheat, gra;s, potatoes and cabbages. The Loess plateau, 
which stretchee out an almost level, unbroken area of table 
land from below Fredonia to Springtown on the north, and 
from near Grantsburg to the bluffs of Blue river on the 
east, has a peculiar soil; with careful husbandry, attention 
to drainage and rotation of crops, good returns of hay, corn 
and wheat reward the farmer. In the sandstone hills the 
soil is thin, and the best crops are none too good. Over all 
the uplands fruit trees are healthy, bear well, with rarely a 
failure. 

GENERAL GEOLOGY, 

The rocky exposures in this county belong to the carbon­
iferous age, and comprise the lower or conglomerate mem­
ber of the coal measures and the Chester and St. Louis 
groups of the sub-carboniferous period. Bores and deep 
wells cut through the Keokuk and Knobstone groups, and 
have pierced the black slate or upper member of the 
Devonian formation. The different beds and outcrops, 
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brought together in connected section from widely separated 
.stations and from bores, give the following stratigraphic 

~xhibit: 

OONNEOTED SECTION OF CRA WFORD CO UNTY. 

QUATERNARY AGE. 

Alluvium ......................................................... 70 to 150 ft. 
Fluviatile drift and terraces ................................ 30 to 400 ft. 
Lacustral beds-Loess ....................................... 10 to 40 ft. 
Glacial drift ............................................. " ...... 0 to trace. 

CABONIFEROUS AGE-CARBONIFEROUS PERIOD. 
COAL MEASURES. 

Conglomerate sandrock ................................... .. 
FerriferouB, pebbly sandstone ........................... .. 
Shale with plant remains ................ ,. .............. ,. 
Coal A .......................................................... . 
-Stigmarial fire-clay ........................................ .. 
Bituminous, pyritous shale ................... : ........... . 

SUB-OARBONIFEROUS PERIOD. 
CHESTER GROUP. 

10 to 120 ft. 
Oto 5 ft. 
o to 1 ft. 
Ito 4 ft. 

3 ft. 
25 ft. 

Kaskaskia limestone, upper bed......... ...... ...... ...... 2 to 10 ft. 
Black pyritous shale (marl?)......................... ...... 1 to 25 ft. 
Kaskaskia limestone, lower bed.... ......... ......... ...... 5 to 20 ft. 
Massive sandrock, passing to shales and flagstones... 20 to 98 ft. 
Argillaceous limestone in bands, with pockets and 

partings of gray and blue flint... ......... ...... ...... 10 to 26 ft. 
Coal. bone ......................................................... trace to 1 ft. 
Siliceous limestone and argillite....... ...... ............ 2 ft. 

ST. LOurS' GROUP. 

Brown pyritous limestone .................................. .. 
Argillaceous limestone, with flint ........................ . 
Gray limestone and silicious argillite .................. . 
Buff magnesian lime~tone ................................. .. 
Buff and gray limestone in thin beds .................... . 
Hard brown limestone in massive layers .............. .. 
White oolitic limestone ....... / ............................. .. 
Gray anit. brown limestone .. ; .............................. . 
Argillaceous limestone ..................................... .. 
Limestone in bores .............. , ........................... .. 

2 ft. 
11 ft. 

S ft. 
3 to S ft. 

39 ft. 
38 ft. 

3 to 15 ft. 
35 ft. 
40 ft. 

150 ft. 
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KEOKUK GROUP. 

Keokuk limestone in bores.......... ......... ......... ...... 80 ft. 

KNOBSTONE GROUP. 

Knob shales and sandstone in bores .................... .. 450 ft .. 

lJEVONIAN AGE. 

HAMILTON GROUP. 

Black slate in Ott's blil'e .................................... . 110 ft. 

Total ................. :... ......... ...... ......... ......... ...... 1,916 ft. 

RECENT GEOLOGY. 

The recent geology shows the energetic erosive and de­
nuding agencies at work since the surface was elevated, as 
a great, nearly level plain, above the surface of the Paleozoic 
sea. It exhibits many valleys cut out of solid rock 200 to-
500 feet deep, with side deposits; and although they may 
not be of pronounced type, yet they give an interesting 
chronological abstract of the history of this part of the earth 
during vicissitudes incident to periods .of extreme arctic 
cold, great precipitation of moisture, alternating with temp­
erate and tropic warmth. 

ALLUVIUM. 

The river and creek bottoms which border all the water­
courses are due to causes now in action. They are composed 
of materials more or less co.mminuted, derived by disinte­
gration and pulverization of the older rocks, mostly from 
the strata in the. immediate neighborhood, but still largely 
imported from the head-waters of rivers and smaller streams. 
Soil composed wholly of materials from a: single rock forma­
tion is, as a rule, not remarkable for fertility, while a soil 
made up from many different formations is, as a rule, fertile; 
hence the remarkable productiveness of bottom lands. Each 
overflow builds up the flOod plain and adds to the deposit. 
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While ancient flood plains of dead rivers and creeks are' 
found on high levels, as in Harrison county, adjoining on. 
the east, it was found in boring the artesian well at Louis­
ville, that at one period the channel of Ohio river was where· 
the city now stands, south of and . around the present falls. 
T~is channel, now filled up with alluvial sands, gravel and, 
earth, was over 100 feet deep. From a number of test 
bores, it is known that Ohio river, from near the mouth of' 
Salt creek to its upper tributaries, runs in a valley which 
has been cut more than 150 feet below the present river bed. 

FLUVIATILE DRIFT AND TERRACES. 

These deposits form benches on the bluffs of creeks and 
rivers, and mark the standpoints where for a considerable· 
period such streams flowed at a single level. They range 
from near the present water level, decreasing in magnitude,. 
to the tops of the highest plateaus, where such streams began 
their existence in poorly defined channels. Although these 
terraces are but slightly developed here, on the upper river 
and in regions covere~ with .heavy deposits, they form 
remarkable landmarks, and have been noticed as parallel 
roads on opposite sides of valleys, or as ancient earthworks. 

LACUSTRAL BEDS OR LOESS. 

The Glacial Period was followed by an oscillation in the· 
earth's crust, depressing areas to the north or elevating those 
to the south, forming a series of great lakes. 

The great southern lake covered considerable sections in 
Southern Indiana and larger districts to the southwest. A 
shallow arm reached over part of Crawford county. The 
peculiar deposit called Loess was formed in the waters of 
this lake or along its shores, and on the banks of quiet, 
almost currentless rivers which flowed into the lake. This 
Loess bed consists of impaJpable siliceous material and sand,. 
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·containing a very small amount of clay, ferric oxide, etc· 
It is an ash gray color when dry, and forms a compact, 
retentive soil, well adapted to the growth of grasses; when 

· drained good crops of corn, wheat, oats, etc., are produced. 
It is especially suited to fruit. Persimmon trees flourish on 
this soil. Animal and vegetable remains . found in this 
deposit indicate a tropical warmth similar to the present 

· climate of Cuba and Central Mexico. 

GLACIAL DRIFT. 

Preceding the Lacustral period occurred the Glacial or 
"Great Ice Age." Intense cold prevailed, accompanied 
with heavy precipitation of moisture. Kdsting facts show 
that the northern and central parts of the State were cov-

· ered with a great sheet of ice, hundreds of miles in width, 
more than a thousand miles long, and from one hundred to 
four hundred feet thick. Alternations of temperature, 

· slight warmth and intense cold, gave this glacier a motion 
from the center of extreme cold toward the south. Having 
its initial impetus among the granitic rocks of northern 
British America, it carried, clasped firmly to its icy bosom, 
immense rocks or boulders, gravel, sand and clay. These, 
thrown oft' or dropped at the southern, melting foot of the 
glacier, formed beds ranging in thickness from a few feet to 
two hundred and fifty feet. This deposit is termed the 
Boulder Drift. In this county but few indirect evidences 

· exist of the ice age; they consist of minute; well worn peb­
bIeR found in the bed or on the banks of Blue river, rolled 
by the running water along the bottom of that stream, and 
.the dark, hard granitic stones and pebbles found near Ohio 
river. Still back of the Glacial Age was a long 'period 
'which, from evidence elsewhere reported, was of temperate 
if not tropical warmth. The data for the geological history 
"of that period are not well ascertained or studied. A few 
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facts and deductions may be seen in the Geological Report 
on Harrison county in this volume. 

PALEOZOIC GEOLOGY. 

OARBONIFEROUS AGE AND PERIOD. 

COAL MEASURES. -

The paleozoic rocks have been deposited in an ocean, 
varying from the shore line to miles in depth. The animal 
remains are almost exclusively marine. The co a] meaS1,lres· 
existing in this county comprise only the Conglomerate 
Sandrock or lowest bed of that formation. They are the 
surface rocks in the western part of the county, extending· 
eastward across the center to and into Harrison county. 
They fill a paleozoic sub-aqueous valley or gulf terminating 
in a point at the east, but broadly widening and becoming 
deeper in its western extension. 

The Conglomerate (equivalent of the Millstone grit) of' 
English geologists is here a massive or laminated sandstone 
containing few or none of the pebbles usually characteristic. 
The material is coarse-grained, requiring a current of som.e 
velocity to transport the particles; it generally exhibits. 
much' false bedding, indicating a stormy sea with strong 

. waves breaking over the shallows of the shore line. The 
conditions were unfavorable for the perfect preservation of' 
anim.al and vegetable remains. Several trunks of Sigillaria" 

'" Lepidodendron,' Stigmaria and Oalamites were observed in 
imperfect condition. 'Fern fronds and the broad striated 
leaves of Oordaftes in fragments were noted, with an excel­
lent specimen of Trigono-carpnm, by some recognized as 
the frint of Sigillaria. 

Coal A is found near the base of the Conglomerate; it 
varies from a mere trace to a little over one foot in thick­
ness; is of medium quality, burning with a yellow flame, 
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and sulphurous odor to a red ash, containing much cinder . 
. At other localities it is so impure and pyritous as to be 
utterly worthless. The outcrops are thin, and can be worked 

-only by stripping. There is no probability of the seam 
being found of workable thickness in areas of any extent. 

"The supply can only meet a small local demand. At.a few 
points a limestone, carrying fossils, overlies this coal, and 

· generally the superimposed bituminous slate is filled with 
nodules which contain a few fossils of the Coal Age, as Pro-

· ductus longispimts, P. semireticulatus, P. cora, Spirifer cam­
eratus, S. lineatus, Athyris subtilita, with· a few gasteropods, 
etc. In Dubois county, adjoining on the west, a fragment 
'of a giant fish was found at this horizon, and is mentioned 
by Dr. Newberry in his description of fishes on page 347 of 
this volume, and known as Edestes vorax. 

The fire clay, underlying coal A and the occasional seam 
.B, will furnish good material for bricks, \iles and terra cotta 
work. The scenery is wild, and the surface is a succession 

··of high, steep hills and deep valleys, clothed with a medium 
· sized growth of oak timber. 

CHESTER GROUP. 

This group is well exhibited. It lies beneath the Coal 
Measure series with a wide margin extending beyond and 
bordering them. The rocks vary much at different stations. 
Two sections nearly alike could not be taken at any stations 

:a few miles apart. The connected section gives the average 
strata at the southern line of the county and along the 
northern line of the deep sea valley mentioned heretofore 
in the extreme northeastern part of this county and in the 
-southern part of Orange. A little north of the center, and 
-especially in the vicinity and east of Mt. Prospect, and 
thence in the direction or Pilot knob, the Kaskaskia is the 

.only limestone present; the other limerocks and the massive 
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ledges of sandstone are replaced with soft mud shales. 
This circumstance shows that limestone forming animals 
prevailed only along the shore lines in water of a suitable 
'<lepth, as is the law in the present seas, while the deep cen­
tral areas were built up more slowly by sedimentary de­

posits. It will be seen in comparing the thickness of strata 
here with those of Harrison county that· the rocks of each 
group are here thicker than in that couuty; or, as we pass 
from the original shore line near Cincinnati, each ~ucceed­
ing stratum thickens up as it dips to the central ocean 
-depths in south Central Illinois. 

The Kaskaskia limestone is everywhere persistent, and is 
usually rich in characteristic fossils. Productus, Spirijera 
Athyris and Pentremites are abundant, as P. godoni, P. pyri­

Jormis, P. obesus, P. sulcatus and P. symmetric,us. Zcphrentis 
spinulosus and the central axes of Archimedes are common, 
with a few Crinoid heads and stems, including specimens of 
Poteriocrinus and Dichocrinus. For a more complete state­
ment reference is made to the full list given in report on 
Harrison county, page 313 of this volume, which includes 
vegetal as well as animal remains. 

Immediately above and below the Kaskaskia rocks are 
:beds of black pyritous shale, which readily and q'Uickly dis­
integrate on exposure. The destruction or pulverization of 
these beds forms a dark, tenaceous material, pulverulent 
when dry, so fully charged with copperas (ferrous sulphate) 
and other salts that the deposits are quite barren of vegetal 
growth. These barren spots are locally named (( glades." 
The black, decomposed shale was supposed by:some persons 
to contain a large amount of potash (eighteeU;:per cent.,) and 
hence would be valuable as a fertilizer for thin soils. An­
alysis discovers no appreciable amount of alkali in this shale . , 
and on trial it was found to benefit sandy. soils just as any 
day.would, and no more. 
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The sandstone division is well developed in the outcrop 
on the river bluff west of Leavenworth, at Indian Hollow. 
Many of the strata are heavy-bedded or massive. It is an 
excellent building sto:qe; fresh from the quarry it works. 
soft and hardens on exposure, and may, by skillful work­
men, be broken or split in cubes or blocks of any shape and 
of any desired size. It is a superior grit-stone, ~nd should 

be utilized. 
The limestones at the base of the Chester are argillaceous,_ 

contain but few fossils, and are of no great economic value. 
A. coal-bone at this horizon is of great persistence, showing 
itself in Orange, Lawrence, Owen and other counties. It 
has attracted the attention of many persons who wished to 
find coal, and much money has been wasted in shafting and 
drifting on this. stratum. It is of no economic value, and is. 
only useful in pointing out, pretty nearly, the dividing line 
between the Chester and St. Louis rocks. 

ST. LOUIS GROUP. 

The heavy-bedded limestones with intercalated beds of 
clay, belonging to this group, form the lower part of the 
bluffs of Great Blue river and its tributaries, exposing a 
considerable thickness at Milltown; thence southwest the 
exposure is gradually thinned as the strata dips toward the 
centre of the synclinal axis of the trough in which is depos­
ited the Conglomerate Sandrock, between Wyandotte Cave 
and Cole's Bridge on Blue river, from whence, rising with 
the reversed dip, the thickness exposed to view is increased 
to Ohio river. Passing down the river, around the great 
Horse Shoe Benp, the St. Louis rocks descend below the 
level of the water, by reason of the river having its course 
turned back, or southeastwardly, against the dip of the 
rocks. It reappears u;bove and below -8heckel's bar, finally 
disappearing at low water mark at A.lton. The strata vary-
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greatly in thickness and character. A section taken at one 
point can not be duplicated at any other. At many stations 
the rocks are so exactly similar to the overlying Chester or 
the underlying Keokuk limestones, that, from their struc­
ture, it will be almost impossible to determine to wl1'ich 
group they belong. They are distinguished and determined 
alone by their fossils. But few of the Uoal Measure fossils 
reach down into the Chester. But few of the Chester ani­
mals survived until the coal age, nor are they found in the 
lower beds. A majority of the St. Louis fossils are peculiar 
to the conditions which prevailed during that period, and 
are not found, in any case whatever, in more recent or older 
rocks-in higher or lower strata. 

The buff magnesian limestone which is found twenty to 
forty feet bp.low the top of the St. Louis is equivalent to the 
New Salisbury quarry in Harrison county, mentioned by 
Dr. David Dale Owen, on account of the facility with 
which it may be cut or sawed when fresh from the quarry. 
Specimens seen in use at Corydon Court House indicate 
that it hardens on exposure and wears well. It has been 
suggested that it would, with propel' manipulation, make a 
natural cement without burning; for chemical composition 
see (( Natural Cement," in "Table of Analyses," page 83 of 
this volume. 

The white oolitic limestone has long been well known for 
the superior pure white lime it yields when burned. Chem­
ical analysis shows this to he an almost absolutely pure car­
bonate of lime. Its most valuable quality is for building 
purposes. It is homogeneous, elastic, capable of bearing 
heavy burdens, and the delicate creamy white color will 
effectively contrast with other available material. 

In years gone by,· when flat boats werQ the principal 
means of transportation, large qnantities of this stone were 

[28-GEO. RlIl'()B'l'.] 
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calcined and shipped to New Orleans for clarifying sugar 
and other purposes on the southern plantations. At present 
this highly remunerative business is entirely neglected. 

The fossils of this group are not abundant as they were 
found in Harrison county, in the report of whi~h a full list 
is given. 

A ulopora, Syringopora, Zaphrentis and Lithostrotion pro­
liJerum were common, while L. canadensc was but rarely 
seen j many Bryozoans and Favestella were observed, all in 
fragmentary condition; crinoid heads were not abundant, 
but included the following genera: Dichocrinus, Batocrinus, 
Zeacrinus and Poteriocrinus missouriensis, Pentremites conoid­
cus and P. koninckianus, which are peculiar to this group, 
were found in almost every outcrop. Strepiol'hynch1tS, 
Orihi.~, Productu8 cora, P. punctatu.y, P. altonensis, Spirifer 
keokuk, S. pseurlo-lineatus, S. suborbicularis, Athyris hirsuta, 

. A. 1'oyi88ii, Retzia, Rhynchonella, and Terebratulaj Lamelli­
branchs were uncommon; Allorisma were found only in a 
broken condition; and, in fact, all frail shells, especially 
Gasteropods, were seen only in minute pieces. 

A single well preserved specimen of a tribolite (Phillip­
sia) was exhibited by Dr. Hawn from the St. Louis division 
of the Leavenworth bluff. The paucity of fossils, com­
pared with Harrison county, may possibly be attributed to 
the fact that these rocks were deposited farther from the 
shore line to the east, of the St. Louis ocean, in a sea rapidly 
deepening toward the central areas, and that here the depths 
were too great for the survival of many animals which 
flourished in a zone or level nearer the surface. 

The rocks of the Keokuk and Knobstone groups and the 
Hamilton beds of Devonian age are not exposed, but occur 
in regular descending sequence, as noted in the Connected 
section, and as found in the different deep wells bored at 
many different stations throughout the county. 
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The following table of altitudes is based on the levels of 
Ellett's 'survey of Ohio river and other western streams. 
The altitudes given are calculated from a single set of 
uncompensated barometric observations and are, therefore, 
liable to error. Those on the line of the proposed Air Line 
Railroad are exceptions, and were copied from the field­
notes of the engineers of the railway: 

TABLE OF ALTITUDES. 

POINTS OF OBSERVATION. 

Leavenworth, low wat&r in Ohio river ....................... . 
Leavenworth, high water ........................................ .. 
Leavenworth, Kelso Knob ...................................... .. 
Milltown, Blue river ............................................... . 
Milltown, west bank .............................................. .. 
Milltown, railroad grade ........................................ .. 
Whisky run, second crossing ................................... .. 
Thirty-mile summit ............................................... .. 
Hartford ............................................................. .. 
Little Blue river valley ........................................... . 
County line, west side, railroad crossing ..................... . 

• County line, west side, on hill top ............................ .. 
Knight's hill ........................................................ .. 
Ott's well ............................................................ .. 
Pilot Knob .......................................................... .. 
Tar Spring .......................................................... . 
Fesiller Knob ......................................................... . 
Chestnut oak ridge ................................................ .. 
T. RobinRon's, LoeSR ............................................... . 

Eaton sulphur well ................................................ .. 
W. P. Everden's residence ....................................... .. 
Lacustra1loess ...................................................... .. 
LacuBtral loess ...................................................... .. 
Lacustral loess ....................................................... . 
Lacustral loess ...................................................... .. 
Wyandotte Cave House .......................................... .. 
LoellS ridge north of cave ......................................... . 

LOCAL DETAILS. 

Low Water. OcellD 

70 
425 
89 

120 
132 
170 
168 
92 
75 

397 
415 
525 
197 
587 
303 
497 
570 
420 
80 

453 

270 
440 

303 
373 
728 
392 
323 
485 
473 
47] 
395 
378 
700 
718 
828 
500 
890 
606 
800 
873 
723 
383 
756 
735 
·725 
750 
710 
573 
743 

Leavenworth, the ~at of justice and commercial centre of 
the county, is situated on the north bank of Ohio river, 
and is a landing point for the mail and packet steamers. 
Wharf-boats and warehouses are arranged for receiving and 



436 GEOLOGICAL REPORT. 

shipping merchandise and farm products. The principal 
articles of export are staves, oak lumber, corn, wheat, hay, 

onions, potatoes and nuts. 
A bold, precipitous bluff' presents a mural background, 

and from a little distance seems to overhang the town. 
The l'iver approaches with a northwesterly course and, 
striking against a sandrock wall at Indian Hollow and 
Fredonia, sharply turns about to southeast, so that the sig­
nals of ascending steamers lUay be heard for hours before 
they are in sight. The bluff's on each side are equally 
marked and precipitous, and so closely appr(!)ar.h as to show 
that Ohio river is here presented flowing in a canon-like 
valley, so narrow that in time of high water the confined 
river rises to an extreme hight. Nathan M. Morgan, Esq., 
who has resided here since 1824 and observed the periodic 
overflows, reports that the flood of 1832 was the highest 
known, and that it reached a point sixty-nine feet eig~t 
inches above low water of September, 1833. The high, 
water of 1828 was eight feet lower, that of 1851-2 seven 
feet six inches, and that of 1847 ten inches lower than that 
of 1832. The low water point during the drought of 1848 
was ten inches above the extreme low water of 1833. At a 
medium stage, ten feet above low water, the width of the 
river at Leavenworth is 1920 feet, and of the valley, from 
bluff'to bluff, 3,960 feet. 

During the oil excitement a bore was put down in the 
eastern part of the town to R depth of 235 feet, which dis­
charges a small amount of sulphuretted, chalybeate water; 
if the bore had been continued to a greater depth it is prob­
able that it would have reached the level of the white sul­
phur water, so delightful and healthful for drinking and 
bathing. In the western part of the town, in a secluded 
cove, a blue spring boils up from itscavernolls home in the 
underlying rocks, forming a well over three feet in diameter, 
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and flows away with a rapid current. After a heavy rain 
the spring is changed to a violent spouting torrent. The 
banks of the Cave spring and adjoining alluvial lands are 
shaded with black walnut and honey locust trees, which are 
covered with the parasitic mistletoe in sufficient abundance 
for all lovers' escapades. 

The outcrop on the hill above the Blue spring, taken at 
the best exposed points, gives the following: 

'SEOTION AT LEA VE.NWORTH. 

COAL MEASURES. 
Ft. 

1. Sandy soil... ......... ...... ...... ......... ...... ......... ...... ...... 6 
2. Conglomerate shaly sandstone. ...... ......... ...... ...... ...... 43 
3. Conglomerate, massive, ferruginous sandstone...... ...... 9 

CHESTER GROUP. 

4. Kaskaskia limestone, with fossils.............................. 17 
5. Cover~d clay shaJe....... ...... ...... ......... ......... ...... ...... 11 
6. Clinky red limestone....... ...... ...... ......... ......... ......... 9 
7. Pyritous shale....... ...... ...... ...... ...... ...... ...... ...... ...... 19 
8. Sandstone, with much false bedding.. ...... ............ ...... 8 
9. Blue argillaceous limestone, with fossils............... ...... 21 

10. Shales and thin sandstone...... ...... ...... ...... ...... ......... 18 
11. Coarse and fossiliferous limestone........ ...... ...... ......... 9 
12. Siliceous and clay shale ................................ ,... ...... 18 
13. Sandstone, good grits ....................... :. ......... ...... ...... 6 
14. Siliceous and clay shale, with fossils.......... .. .... ......... 19 
15. Brown argillaceous limestone, with Chester fossils....... 11 
16. Siliceous shale, with plates of sandstone............ ......... 5 
17. Soft, coarse, yellow sandstone........ ...... ......... ...... ...... 6 
18. Argillaceous limestone, with bands and pockets of chert 

and fossils............. ..... ... ...... ......... .... ..... ...... ...... 25 
19. Coal bone ................................................... 2 inches 
20. Siliceous limestone and argillite. ......... ............ ......... 2 
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ST. LOUIS GROUP. 

21. Brown pyritiferous limestone ................................. .. 1 

22. Gray limestone, with pockets of flint...... ...... ...... ...... 14 
23. Buff magnesian limestone... ...... ...... ...... ...... ...... ...... 3 
24. Gray limerock... ...... ...... ......... ...... ...... ......... ......... 3 
2i. Brown limerock, with plates of flint.......... .... ...... ...... 23 
26. Buff argillite... ......... ...... ...... ...... ...... ...... ......... ...... 4 
27. Siliceous argillite ............... " ................................. . ,') 

28. Gray lithographic stone...... ......... ...... ......... ...... ...... 21 
29. Buff magne~ian limestone .................... ;...... ...... ...... 4 
30. Hard brown limerock .................................. ~. ......... 48 
31. White oolitic limestone............ ............ ...... ......... ...... 3 
32. Covered to low water in river...... ..... ......... .... ..... ...... 45 

Total. ........................................................... 436 

No.4 of the above section contains Pentremites 8ulcat~, 
P. pyriformi8, P. Globo8us, Productu8 cora, Zaphrentis spin­
ulosu8 and Archimedes. 

No. 9 contains Pentremite8 pyriformis, P. sulcatus, P. 
godoni, Zaphrentis spinulo8a, Ohonetes, Spirifer keokuk, S. 
kentucken8i8, S. lineatus, Productu8 punctatu8, P. cora, P. 
semireticulatu8, Athyri8 8ubquadrata, Terebratula boviden., 

Archimedes and Bryozoan8. 
No. 18 contains Athyri8, Spirifera, Terebratula, Producta 

and Strtptorhynchus. 
, A. good bed of Chester fossils are exposed at the top of 
Cole's hill, west of the cemetery, and near the graded 
school. The following named St. Louis fossils were observed 
in the white oolitic bed and adjoining strata: Streptor­
hynchus crenistriatus, Orthis dubia, Productus cora, P. punc­
tatus, Spirifer keokuk, S. pseudo-lineatus, Athyris hirsuia, A. 
royissi, Terebratula formosa, FJuomphalus spergenensis, Oyclo­
mma leavenworthana, Phillipsia, Oythene, Pentremites con-
oide:us and P. koninckiana. -

The summit of Leavenworth hill is known as Kelso's 
Knob. The soil is warm and sandy and' well adapted to 
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the growth of tender fruits and flowers. The view com­
prises the great ox-bow bend, where the river seems mapped 
en the deep' valley, over 400 feet below, and the isolated 
knobs, ten miles distant, are so relieved by eontrast with the 
s~y as to appear close at hand. 

East of the town, 215 feet above low water in the river, 
the parting of "coal bone," which occurs so persistently 
near the junction of the Chester and St. Louis groups, is 
exposed. About the year 1851 the citizens made up a sub­
scription and employed a practical miner to drive an entry 
two hundred feet back on the seam, hoping, without reason, 
that it would thicken up under the hill, but, to their disap­
pointment, it nowhere reached a greater thickness than two 
inches. There is no workable coal at this horizon. 

On the land of O. S. Leavenworth, on the high bluff at 
the mouth of Blue river, the massive sandstone of the Ches­
ter group furnished choice blocks of stone for the piers of a 
bridge over Dry run. The following section was taken at 
this point: 

SECTION AT O. S. LEAVENWORTH'S. 

Ft. 
Slope ........................................................................... 80 
Hard limestone .............................................................. 11 
Shale ........................................................................... 10 
Red limestone ....... , ........................... n.. ..... ......... ......... 8 
Blue and red shale ......................................................... 18 
Chester limestone ........................................... , ............. ,. 12 
Clay and shale...... ...... ...... ......... ......... ......... ......... ......... 3 
Quarry sandrock with Stigmaria......... ......... ...... ...... ......... 8 
Limestone and shale ....................................................... 12 
Coal bone ............................... '" .............................. trace .. . 
St. Louis limestone and clays ........................................... 226 

333 

.At Indian Hollow, over a mile below town, the Chester 
sandstone, which at Leavenworth is only a few feet thick or 
scattered in thin strata of siliceous shales, are here brought 
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together and form a clifl of valuable iandrock, which opens 
to deep, navigable water of Ohio river. The dip of the 
rocks from Leavenworth to this point is at the. rate of sixty 
feet to the mile, so that the equivalent strata are here more 
than eighty feet nearer the water level. The following 
strata were seen: 

SECTION AT INDIAN HOLLOW. 
Ft. 

Sandy loam ......... ......... ...... ...... ............ ...... ...... ...... ...... 15 
Conglomerate sandstone and shales... ...... ... ......... ......... .. .... 50 
Kaskaskia limestone and shales ....................................... 65 
Laminated sandstone in quarry beds ................................. 30 
Cb.ester limestone and sh ale.... ........ ................................. 46 
Massive, quarry sandrock-gritstone ................................. 40 
Shaly sandstone.. ...... ...... ........ •... ...... ...... ... ...... . ... ..... ...... 12 
Chester limestone ................... : ........................................ 77 
St. Louis, covered..... ......... ...... ...... ...... .. .... .... ..... ... ... ...... 25 

Total ..................................................................... 360 

This bed of sandrock is of excellent quality for founda­
tions, piers, breakwaters, and makes good grindstones. It 
may be readily broken or split to any desired shape. Ex­
posed surfaces of this rock, 100 to 150 feet above the present 
level of the streams were heavily cut and moulded ages ago. 
The faithfulness with which they a~e preserved show the 
enduring qualities of this stone under a diversity of circum­
stances and ages of time; not less significant is the fact that 
perpendicular faces are covered with mosses and clinging 
lichens, not seen on perishable rocks. 

The Hollow was a favorite resort of the Indians, and at 
the top of the hill treasure hunters have opened many stone 
graves. Broken flint implements are strewn over the ground. 

Needham's quarry, on section 1, township 4, range 1 east, 
just below, presents nearly the same outcrops. It opens its 
massive bed of sandrock, forty feet thick, immediately upon 
the navigable waters of Ohio river. It is excellent stone, 
and may be sawed, split or broken into blocks from one to 
twenty or more feet square. It was formerly worked by 



eRA WFORD COUNTY. 441 

chisel, saw and lathe, by a Louisville firm, and has been 
used for grindstones on farms and in machine shops, in sizes 
from one to ten feet in diameter, and gave good satisfaction. 
The lower bed is slightly ferruginous, and, although soft in 

. the quarry bed, soon hardens on exposure. Its fire and 
waterproof qualities make it of great value as a building 
material. The precipitous bank retains corrugations made 
by Ohio river at points 160 to 190 feet above its present 
level, which are unimpeachable witnesses of the enduring 
nature of the stone. 

Fredonia was formerly the county seat. It is surrounded 
by a fertile Loess plain, level as a prairie, and extends with 
scarcely a break to Grantsburg, Springtown, Milltown and 
Wyandotte. A high bluff separates the village from the 
river, in which many well preserved fossils occur. Near 
the top of the hill t1<le Conglomerate Sandrock exhibits 
much false bedding with water-faces to the southwest, indi­
cating that the deep center of the sea in which it was 
deposited to have been in that direction. The Chester 
sandstone near the base of the bluff has long been worked 
by Mr. Chandler, who manufactures grindstones of excel­
lent quality. 

SECTION AT FREDONIA. 
Ft. 

Soil.......... ......... •..•..... ............ ...... ...... ......... ......... ...... 12 
Soft, fiaggy, Conglomerate sandstone........... ......... ...... ...... 33 
Kaskaskia limestone........ ...... ......... ...... ......... ...... ......... 20 
Sandstone.. ...... ...... ...... ...... ...... ...... ...... ......... ......... ...... 16 
Shaly sandstone......... ......... ..... .... ......... ...... ...... ...... .. .... 25 
Shale ......................................................................... ' 5 
Argillaceous limestone......... ...... ...... ...... ...... ...... ...... ...... 13 
Siliceous shale .............................. '..... ...... ...... ............ 25 
Hard, bI ue limestone ........... , ......................................... . 
Shale and sandstone ..................................................... . 
Fossiliferous shale ....................................................... . 

7 
28 
7 

"Nigger-head" limestone..... ......... ...... ...... ...... ...... ......... 14 
Coal bone.................. . ......................................... trace' 
Black slate ................................................................. . 
Siliceous shale ............................................................. . 

1 
3 

St. Louis limestone to low water.. ......... ...... ...... ......... ...... 90 

299 
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From the bluff near Schooner point three notches or low 
places were obser~ed cut across the narrow promontory 
which here juts out into Ohio river; on examination these 
were found to be water worn, and were probably once the 
beds, respectively, of Blue river, Indian and Potato creeks, 
when all these streams flowed at a much higher level than 
now. From stratigraphic reasons it was believed that from 
fifteen to twenty feet of St. Louis limestone was exposed at 
this place above the medium stage of the river, but not one 
fossil was seen to determine the question. 

Alton, at the mouth of Little Blue river, is the trading 
point for a large region north and west. The St. Louis 
beds were observed at extreme low water line, passing below 
the water surface. The following section occurs a little 
over half a mile below the village on the river bluff: 

SECTION AT ALTON. 
Ft. 

Conglomerate sandrock and Boil....................................... 50 
Kaskaskia limestone, with Pentremites and DichocrinuB.... ...... 3!} 
Black shale (marl?) ........................................................ 45 
Yell'Ow argillaceous limestone... ......... ......... ... ... ... ...... ...... 13 
Siliceous shale and flagstones. ......... ......... ......... ...... .... ..... 40 

. Fl'aggy limestone... ......... ...... ...... ...... ...... ...... ...... ...... ...... 21 
Massive red sandrock ...................................................... 32 
Gray limeAtone, with Athyris, Producta, Spirifcra, Terebratula 

and Rhynr,honella ................. : .................................... 22 
Shaly slope ................................................................. :. 20 
Brown limerock............................ ... ... ... ... ... ... ... ... ... ... ... 28 
Heavy sandstone... ......... ...... ......... ......... ......... ......... ...... 27 
Blue shale............ ......... ...... ......... ......... ...... ...... ...... ...... 9 
Heavy gray limerock ... ......... ......... ......... ......... ...... ......... 18 
Shale, with fossils........... ...... ......... ...... ...... ......... ...... ...... 3 
Sandrock, with Stigmaria....... ...... ......... .................. ......... 3 
Coarse red limestone.......... ......... ......... ......... ......... ......... 8 
Coal bone ........................................................... 4 inches 
Siliceous limestone to low water in Ohio river...... ......... ...... 6 

384 
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The upland soil in this vicinity, as well as much of that 
on the rolling land in the west part of the county, being 
composed wholly of siliceous material d(>rived from decom­
position of the local sandstones, contains little else tha~ 
sand more or less pulverized. It is therefore deficient in 
soluble silica, and ·can be made available as plant food only 
by preparatio~ of organic matter or by the addition of alka­
lies. Limestone is present in all deep vallies, with plenty 
of wood for burning. It offers a cheap fertilizer. Mr. H. 
B. Maylin, of Alton, applied forty bushels of lime per acre 
on a valley field which had produced eight to ten bushels of 
wheat to the acre. Although no marked increase was 
apparent the first year, the second crop after liming was 
more than double, or twenty-five bushels, with a similar 
improvement in the corn crop. Repeated trials show that 
such increased productiveness is reliable. The lime is 
equally remunerative when applied to grass or clover. 

At the point where the road leading west from Leaven­
worth crosses Little Blue river the following section was 

seen: 
SEctION ON LITTLE BLUE RIVER. Ft. 

Conglomerate sandrock ....... " .... " ....... " ... ...... ... ... ... ... ... ... 40 
Kaskaskia limestone ..................................................... : 12 
Chester sandstone and shale ........................ ·.. ............. ...... 80 

132 

Eaton's white sulphur well, on section 35, township 3, 
range 1 west, was borerl' in the years 1862-3. It is four 
inehes in diameter and 284 feet. 

Sl£crION IN EATON'S SULPHUR WELL. 
Ft. 

Soil, level of Kaskaskia limestone....... ............ .................. 21 
Chester sandstone and shale ........................................ , .... 175 
Chester and St. Louis limestone, with many clay partings..... 88 

284 
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The water from this well bursts up with violence; when 
tubed it raised to the top of the derrick, thirty-five feet, 
and could not be forced through a two inch pipe. It is 
highly charged with sulphuretted hydrogen and deposits a 
white sulphurous sediment. Temperature, 59° F. For 
medicinal purposes it is best fresh from the well, when 
charged with accompanying gases. The curative qualities 
of the water have been thoroughly tested for more than ten 
years. A resident physician declares it to be a specific for 
dyspepsia, rheumatism, incipient scrofula, constipation and 
skin, kidney and womb diseases. The flow of water is suf­
ficient for bottling and other uses for five thousand persons. 
The present accommodations have a capacity to accommo­
date only from fifty to sixty persons. The well is eight 
miles west of Leavenworth and nine miles northwest of 
Alton. Half a mile west from the hotel is a good exposure 
of strata above the top of the bore. 

BLUFF SECTION AT EATON'S WELL. Ft. 
Conglomerate; ............................................................... 40 
Shale......... ......... ......................................................... 8 
Kaskaskia limestone, with fossils........ ...... ...... ......... .... ..... 4 
Chester sandstone and shale ............................................. 20 

72 
Mr. J. J. Clark gives the following statement of strata 

passed through in Clark's well on section 28, township 3, 
range 1 west, near Marietta: 

SECTION IN CLARK'S WELLS. Ft. 

Kaskaskia limestone ....................... ;... ...... ...... ......... ...... 6 
"Red keil "-decomposed shale...... ...... ......... .......... ......... 7 
Blue Chester limestone........... ...... ......... ......... ...... ......... 20 
Gray shale...... ...... ......... ...... ......... ......... ......... ...... ...... 8 
White flint...... ...... ......... ...... ...... ...... ...... ...... ...... ......... 3 
Limestone,with clay partings.. ......... ...... ...... ...... ...... ...... 6 
Coal bone and bituminous slate ......... ...... ............ ...... ...... 1 
Soft clay shale........ .. .... ...... ...... ...... ......... ......... ...... ...... 7 
Limestone, with siliceolls and argillaceous shale....... ......... 350 
Burning gas ................... ............................................. .. 
Knob shale and sandstone .................... ., ...... ......... ......... 240 
Salt water and amall quantity of pelroleum ...... ...................... . 

648 
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The ascent from Sulphur Well post office to. Fessler's 
Knob and Chestnut Oak ridge is steep; the scenery moun­
tainous, with a wide view south and east. The elevation of 
570 feet above Ohio river mitigates changes of temperature 
so aR to insure tender fruits agaiust sudden cold smtps. On 
all knobs and elevations having a hight of 400 to 500 feet 
above the river the trees were loaded with fruit. Few or 
no peaches were seen lower than 300 to 350 feet above the 
river. 

SECTION AT CHESTNUT OAK RIDGE. 
Ft. 

Conglomerate sandrock .................................................. no 
Kaskaskia limestone.............. ...... ............ ......... .. .... ...... 12 
Chester sandstone and shale.. ......... ...... ...... .• .... ......... ...... 90 

212 

The" Tar Springs," on land of L. D. Parker, southeast 
quarter of section 15, township 3, range 1 west, is one of 
the noted localities of Indiana. During the oil excitement 
of 1862-66 it was the Mecca of petroleum seekers. Two 
weak springs have outlets from beneath the Kaskaskia 
limestone, just below a bed of Conglomerate, in a deep, 
wild valley. The west spring discharges with its waters 
coal tar and carburetted hydrogen; the o'utlet is in a basin 
trough, built up on the rocks, of earth cemented with the 
deposited asphaltum. The east spring, thirteen feet distant 
from the last, discharges water and petroleum, with a small 
quantity of carburetted hydrogen gas. Both are strong­
flowing fountains during rainy weather, but are weak during 

dry se~son~. 
So~e instinct of nature, or reason attracts all domestic 

animals to these springs; in malarial seasons hogs and cat­
tle will break from enclosures and go miles to obtain the 
water, while pure spring and brook water is plentiful nearer 
by. There is no saline taste perceptible, but we may infer 
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that there is some remedial effect experienced by the ani­
mals after dri!1king it. I am informed by Mr. T. Roberson 
that domestic animals not only drink the water greedily, 
but when foot and mouth diseases are prevalent they mani­
fest a desire to bathe the diseased parts in the oily fluid. 
It is probable that this spring and other" oil seeps" induced 
the boring of the six wells which were put down during the 
"oil fever." 

Near Union precinct the hills are Conglomerate, the Kas­
kaskia divis~on of the Chester generally showing in the val­
leys with- characteristic fossils. - The table lands are of 
brown Loess soil, and the fine farms of Warren Roberson 
and E. Finch showed good cultivation and fair crops; their 
orchards were in good co~dition and loaded with fruit. 
Evergreen laurel (?) was seen growing luxuriantly on the 
steep, conglomerate hills. 

Orchard grass flourishes well on this soil. Thomas 
Roberson, _Esq., settled here in 1836, and in 1857 seeded 
p,ight acres with this grass; it produces good hay, gives 
extra early, continued pasture, and withstands drought; 
this plat of grass has been closely cut for t'renty-one years, 
and indicates a permanent sward, which no other grass can 
form here. He finds it necessary to sow at least two bushels 
of seed per acre. 

Johnson and Patoka townships occupy the extreme west­
ern part of the county. The surface rocks are Conglomer­
ate sandstone. Nearly all the creeks and brooks of any size 
cut their deep valleys through the surface rock down to 
and sometimes through the Kaskaskia division of the Ches­
ter group and at S€yeral stations, as on section 15, north of 
Down Hill, and 011 section 31, northwest of Brownstown, 
characteristic fossils are abundant, such as axes of Archi­
mede8, Athyris subquadrata, Zaphrentis spinulo8a, crinoid 
steIIl8 and plates, Dichocrin'U8 sexlobatus, Pentremite8 obe8'U8, 
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------------------------------------------------_. 
P. pyriformi8, P. godoni, P. BUlcatus, P. cervinus, P. 8'Jjm- . 
metricu8, etc. The fossils are often in an excellent state of 
preservation, and of unusual size and beauty. 

The Oonglomerate contains, as a rule, only the trunks of 
Lepidodendron, Sigillaria and Stigmaria, presenting casts of 
the curious external markings with perfect fidelity. A 
single specimen of Trigonocarpum olivaiformis, from the 
yicinityof Down Hill, exhibited by Dr. Hawn, showed the 
tri-lobed husk and stem attachment of this fruit of the Car­
boniferous age. Thin outcrops of coal A, the lowest seam 
in the Indiana series, have been opened in the district south 
{)f Wickliffe, but at no point did they find an area of work­
able thickness. This seam is not reliable; if thick at one 
point it soon thins out, and does not average anywhere in 
the Indiana coal field a thickness of more than six: inches. 
Labor or money expended in pursuit of this coal will bring 
little or no return. At the openings examined the seam 
was from six to twelve inches thick. Coal A has been 
worked for local use at the following places in this county: 

Ft. In. 
Knight's, on S. 25, T. 2, R.2 W., thickness ........................ 0 6 
Knight's, on S. 25, T. 2, R. 2 W., thickness ...................... 1 0 
Mullen, on S. 26, T. 2, R. 2 W., thickness ...................... 0 8 
Speedy, on S: 3, T. 2, R. 2 W., thickness ...................... 1 0 
Denbo, on S. 12, T. 2, R. 2 W., thickness .............. , ....... 0 6 

.Average thickness, nearly ........ ,.... ......... ......... ......... ...... 8! 

The following section was taken on southwest quarter, 
section 25, township 2 south, range 2 west: 

SECTION AT KNIGHT'S. 
Ft. 

Slope and Co/lglomerate sandrock ..................................... 120 
Pebbly flagstones ...................... ;.... ......... ......... ......... ...... 5 
Shale and plant remain~.. ......... ......... ......... ......... ...... ...... 5 
Coal A, glossy, caking, with cubical fracture..... ......... ......... 1 
Fire clay, or potters clay, with Stigmaria ............ ............... 3 
Bituminous and pyritouB shale ......................................... 3.') 
Place of Kaskaskia limestone ........ :... ...... ...... ...... ...... ...... 9 
Chester shale and sandstone to creek ................. , ............... 100 

278 
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Ott's well, at Mifflin, was bored for oil in the years 
1864~5, to a depth of 1,165 feet, where a strong brine was 
found, which flows out, carrying with it a small quantity of 
petroleum. In settled weather the stream of water will 
pass through a one-inch orifice, but at low barometer, just 
before a storm or change in the weather, the gas rushes up, 
and with a loud, blowing noise, throws out several spurting 
spoots of water a few feet upward. The petroleum is used 
locally as a specific for cutaneous diseases on man or beast, 
as itch, grubs, scratches and sore eyes. Twelve gallons of 
the salt water made nine pounds of salt, and when pumped 
the amount of water was 22,400 gallons per day, which, if 
evaporated, ought to have yielded 16,800 pounds of salt. 
The actual result was only tel! barrels of salt a day, with 
well arranged evaporating pans and fixtures. 

Malachi Ott, Esq., furnished the following statement of 
the bore: 

SECTION AT OTT'S WElL 
Ft. 

Chester limestone and sandstone.. ......... ......... ......... ......... 120 
Petroleum and coal bone .................................... .4 inches 
Chester limestone ......... ...... ...... ......... ......... ......... ......... 70 
St. Louis limestone ....... .. .... ...... ...... ...... ...... ............ ...... 250 
St. Louis black cement .... .... ...... ...... ...... ............ ...... ...... 30 
St. Louis gray limestone ........... : ......... ......... ...... ...... ....... 30' 
Keokuk and Burlington (?) rocks...... ...... ...... ...... ............ 80 
Knob shale and sandstone, with ironstones... ...... ...... ......... 490 
Black Devonian slate, with gas and petroleum .................. 110 

1,180 . 

A. short distance north of the village is a boldly escarped 
outcrop of Conglomerate sandstone, projecting far enough 
to form a wide rock-house cave, which, from the ashes, flint 
and stone implements found within, has been used as a 
shelter by the Indians. Evergreen laurels along the path­
way concealed the approach as well as the occupants. 
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ROCK HOUSE SECTioN. 
Ft. 

Slope and sandstone ...••••••.. .... ••••••••• •••••.•.. ...... ......... ...... 80 
Massive Conglomerate......... ...... ...... ...... ......... ...... ......... 50 
Place of coal A...... ......... ......... ...... ...... .. ................. .. 
Pyritous shale.. ......... ...... ...... ...... ...... ...... ......... ...... ...... 25 
Kaskaskia limestone......... ...... ...... ........ ...... ......... ......... 22 
Chester shale and limestone.. ........ ......... ......... ...... ......... 40 

216 

The Rock House was found to be three hundred feet long 
and averaged fifteen feet deep. The Indian use of this house 
is indicated by the great number of flint chips, broken 
knives, scrapers, etc. Along the front edge were many 
large blocks of sandrock, fallen from the roof, in which 
were pit holes, called "Indian mortaril," drilled by grains 
of sand and dripping water; they were from two to seven 
inches deep. One drilled through the stone eight inches 
deep showed a side discharge or waste for the cutting water. , 
another, fourteen deep and se\'en inches in diameter at the 
top, tapered to less than two inches at the bottom. 

Benham's salt well, a short distance away, was bored 
about the same time as Ott'R, and for the same purpose. 
The brine showed a fair strength, and a full plant for evap­
oration was put up, but after a thorough test it was found 
that the returnS! would not pay expenses, and the project 
was abandoned. 

SECTION AT BENHAM'S WELL. 
Ft. 

SoiL ...................................... ; ..................................... 12 
Chester and St. Louis sandstone ....................................... .488 
Knob shale and sandstone ................................................ 350 

850 

The first symptoms of gas and petroleum were met at a 
depth of 135 feet, and salt briqe at about 690 feet. 

[29...:...GEO. REPORT.] 
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The artesian flow of water is continuous, acoompanied 
-with fine bubbles of gas and oil in small quantities. Con­
tinued pumping did not inorease the flow of brine or oil. 

From the many carefully conducted tests made in this 
county we may infer that the quantity of petroleum is lim­
ited, and that further search for it will be attended with loss 
of time and money. Analyses of these mineral waters will 
be given in the economical geology of this county. 

Grantsburg is a thrifty village on the high eastern bluff 
of Little Blue river. The valley hills are built. up of Ches­
ter shales and limestone. The Kaskaskia limestone, with 
Archimedes, Zaphrentis, Athyris and Pentremites, is seen near 
the surface. Sipes' Knob, adjoining on the east, is oapped 
with Conglomerate sandrock carrying coal A in isolated 
pockets. From this knob a good view is l;!ad of the Loess 
plain to the east, north and southeast, and of distant· land­

.rparks . 
. Hartford is pleasantly situated in the deep valley where 

two streams unite to form Little Blue river. The town is 
surrounded by a rich agricultural region. The narrow val­
leys of the streams, walled with precipitous 91' overhanging 
bluffs, gives many wild scenes full of romantic beauty. The 
forests contain a good proportion of beech, sugar maple· and 
oak trees, indicating an excellent soil, while, towering above 
all, giant poplars add beauty and value. 

The sulphur well, adjoining the town, is worthy of the 
bigh character it has justly earned. Almost every citizen 
and neighbor will bear witness to its efficacy in chronic dis­
.eases. For an analysis of this water see analyses of Craw­
ford county mineral waters in this volume. 

The table-land and elevated plateaus are capped with 
,Conglomerate sandrock. The surface limestone5! are of the 
upper tii vision of the Chester group, with Archimedes, Zaph-



CRAWFORD COUNTY. ·451 

renti8, Athyri8, P1'oductus, T~rebratula, Bell~rophon, Pentre­
mite8 godoni, P. pyriformi8, and sharks' teetH. 

SECTION AT HARTFORD. 

(Sec. 24, Town. 2 south, Range 1 west.) 
Ft. 

Slope........ ......... ......... ............... ......... ......... ......... ...... 20 
Soft Conglomerate sandstone...... ...... ...... ...... ...... ...... ...... 40 
Dark shales, place of coal A·............. ...... ...... ...... ...... ...... 20 
Kaskaskia limestone, with fossils......... ......... ......... ......... 10 
Red and black shales (marl!) ......... ......... ...... .................. 20 
Brown limestone.. ......... ......... ......... ......... ......... ...... ...... 4 
Chester sandstone and limestone to creek .... :..................... 30 

144 

The Kaskaskia limestone of the above section contains 
Zaphrentis spinulos'Us, Pentremites pyriformis, P. globos1ts, 
SpinJer 8triat1tll, S. lineatus and Dichocrin1ts c()rniger. 

Brownstown (Mt. Prospect post office) is at the bottom of 
a deep cross valley eroded in the shaly strata of the Chester 
group, which here replaces the massive bands of sandstone 
seen elsewhere. This change is remarkable, and seems to 
indicate that near the central depths of the Chester sea only 
mud deposits were made, and that limestone was f~und only 
in moderate depths along the shore or shallow water line at 
the north and south sides of this Carboniferous g~lf, which 
crosses this county from west to east, and extendifg a short 
distance into Harrison county. . I 

Three miles west of the village, on A.. L. wjhitcomb's 
land, on section l,'township 2, range 2 west, is a bled of fine 
whetstone grit, similar and equal to the Hindostan stone of 
world-wide reputation. 

SECTION AT KING'S WHETSTONE QUARRY. 
Ft. 

Conglomerate 8:\ndrock ..................... ::":.:... ...... ......... ...... 80 
GrindRtone bands...... ...... ...... ...... ......... ...... ...... ...... ...... 10 
Blue calcareous oil stone (iron ore)...... ...... ......... ............ 2 
Fine whetstone bed in thin lamime.................. ................ 6 
Shale.......... ......... ........................ ......... ...... ............... 12 
Coal A. ............................................................. 2 inches 

110 
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The whetstone deposits, by lamination, separate naturally 
into divisions most suitable for use and reduces the labor of 
manufacture to the lowest cost. The whetstone grits were 
noticed extending along an east-southeast line for over two 

miles. 
A bed of yellow, white and red sand was seen in the 

southwest quarter of section 34, east of town, which shows 
a thickness of ten feet. It is formed from 80ft, coarse, Con­
glomerate sandrock In a state of disintegration; it is used 
for plastering, and with transportation could be utilized for 
glass making. Several beds of white, plastic, potter's clay, 
free from grit, also occur in this vicinity. 

Lambden's peak is a high, sharp, conical hill, a witness 
of former denuding forces, which removed the great ma8S 
of companion rocks, leaving this isolated monument. The' 
outlook from the peak is grand, embracip.g part of the Loess 
plain and distant valleys of this and Orange county. It is 
capped with Conglomerate sandrock, sitpported by Chester 
shales and 80ft sandstone. The strata, beginning at Browns­
town and continuing to the summit, i8 given: 

LAMBDEN'S PEAK-BROWN8TOWl!' SECTION, 

(Sec. 31, 32, 35, 36, Town, 15, Range 1 ea~t and 1 west.) 
Ft. 

Sandy slope........ ...... ......... ......... ...... ...... ...... ...... ......... 10 
Soft Conglomerate ................. ' ............... ;..... ......... ......... 20 
Pyritou8 black shale ............................ ; ..... ;..... ...... ...... 12 
Kaskaskia limestone, with Pentremite8 obes~. ......... ...... ...... 15 
Pyritous black shale ............................. r............ ...... ...... 18 
Chester shale and thin plates of ~andstonei ........................ 140 
Massive Chester sandrock.. ......... ...... ......... ......... ...... ...... 35 
Chester and St. Louis limestone ............. T.. ...... ......... ...... 70 

220 

This peak gave name to the post pffice-Mt. Prospect­
on account of the extensive and picturesque view afforded 

from the top. 
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Springtown-Marengo postoffice-is a thriving village on 
Whisky run. Stores, mills, mechanical and manufacturing 
establishments are well represented. A well-conducted 
academy for students of both sexes receives, as it deserves, 
good attendance. The~ village takes its name from the 
grand springs which flow out from cavernous openings on 
the north side of Main street, the central feature of the com­
munity. The principle cave llas an entrance six and a half 
feet high and thirty feet wide, and has been explored by a 
good passage-way in dry weather, a distance of half a mile. 
The are several large pillared stalactites, with many smaller 
ones. The lower cave gives discharge to a large stream of 
water, in which many goggle-eye fishes stay during winter. 
The temperature is pretty uniform at 52° F.; on this account, 
-and because of the antiseptic quality of the dry atmosphere, 
the cave is the village storehouse for fruits, potatoes, meats, 
etc. The surface rocks of the vicinity are Chester shales 
and sandstone, with St. Louis limestone in deep valleys and 
in the bed of Whisky run. The coal noticed on Parker's 
land is an outlier of no econ~mic value. Pankey's cave 
-contains interesting forms of subterranean life worthy the 
attention of visitors. . 

Milltown owes its importance to the well equipped mill 
which is driven by the full power of Blue river. The 
Chester sindstone caps the tops of the surrounding hills, 
300 feet above the river, and is of good quality for piers 
and heavy masonry. Some of the strata afford excellent 
gritstones. The St. Louis limestone forms the bed-rock of 
the river; the exposed rocks below the mill contain pockets 
and bands of chert and :£lint, and were in places crowded 
with Lithostrotion canadense and L. proliferum, the latter 
with solitary or clustered calyces. Fine specimens of :£luor 
spar and calcareous spar were seen, and on many of th~ 
:£lints the green stain of copper. 



454 GEOLOGICAL REPOR'r. 

SECTION AT MILLTOWN. 
Ft. 

Chester limestone and sandstone ..... •••. ......... ......... ...... ...... 25 
Brecciated limestone ............................................. ::.. ...... 5 
Brecciated limestone, St. Louis fossils, including Bellerophon, 

Athyris, Zaph~enti8 and Pentremites eenoideus....... ...... ...... .6 
Gray clay shale........ ...... ...... ...... ...... ......... ...... ...... ......... 9 
Brittle columnar limestone ....... ...... ...... ...... ...... ...... ......... 7 
Buff, clay shale........ ...... ...... ...... ...... ...... ...... ...... ...... ...... 8 
Lithographic flagstone. ......... ...... ...... ...... ...... ......... ......... 7 
Massive, gray, argillaceous limestone ................................ 14 
Massive, buff, or argillaceous liJllestone............ ......... ......... 6 
Gray oolitic limestone........ ...... ......... ...... ...... ......... ......... 5 
Hard vermicular limestone....... ......... ...... ...... ...... ...... ...... 6 
Argillaceous limestone....... ...... ...... ...... ...... ...... ...... ......... 5 
Clay shale, cove;ed ................................ : ........................ 15 
Blue cherty limestone ...................................................... 18 

136 

The blue cherty limestone in the bottom of the -above 
section contains Produma, Spirijera, Retzia, Athyris, Mya­
lina, Streptorhynchus, Peniremites conoideus, Zeacrinus armi­
ger and Lithostrotion. 

On land of George D. Gibbs, sect.ion 32, township 2 south, 
range 2 east, Chester sandrock caps the hills, alid St. Louis 
limestone forms the slopes and bedrocks of the valleys. At 
the road-side there is a magnificent bed of oolitic limestone, 
apparently twelve to fifteen feet thick; and at several neigh­
boring points similar beds, ten to twelve feet thick, were 
reported. This stone is of excellent quality ~ and were 
transportation at hand it would command a large mar key 
and good prices. 

Pilot Knob was an island in the ancient lake, in the ben 
or on the sides of which the Loess was deposited. From 
evidences found in counties to the north, this grand sheet of 
still water, covering southwestern Indiana and more exten­
"!live regions to the west and southwest, was later than the 
great Ice Age, for its deposits lSuperimpose the true Boulder 
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Drift. The animal and vegetal remains indicate a tropical 
temperature. The knob overlooks much of the Loess 
plateau and affords, from its isolated and monumental posi­
tion, a highly interesting view from its summit. The Mul­
dratigh (Ky.) knobs are seen like cones piercing the sky 
twenty-eight miles distant. Seven huge peaks guard the 
west line of the county, twelve to fifteen miles to the south­
west; and· on a clear day another range, twelve to twenty 
miles away, rises up in Perry county; and other peaks, 
north of Grantsburg, are recognized, although nine miles 
distant. It is a favorite resort for picnic parties. 

SECTION AT PILOT KNOB. 

(Sec. 36, Town. 2 south, Range 1 eas!.) 
Ft. 

Soft, disintegrating, Conglomerate sandrock ........................ 60 
Bituminous shale, with clay iron stones .............................. 18 
Place of coal A ...............•.................•........................... 
Fire clay and shale ............••..... : ..•...........•.............••.. : .... 12 
Kaskaskia limestone........ .... ••••.• ...... .. .... ......... ......... ...... 8 

98 

The Conglomerate is so nearly resolved to coarse grains 
of' sand that on exposure it is at once reduced and affords 
superior, sharp, clean sand, and is largely used for masonry 
and plastering. 

From ~ilot Knob to Leavenworth the road passes by 
White Oak Hill, section 1, township 3 south, range 1 east, 
which is nearly as high as the Pilot, over the fine lacustral 
lands, so marked a feature in this elevated table lano. '.:Che 
farm of W. P. Everden is a choice specimen of this soil, 
under intelligent and vigorous management. Good crops 
of 'hay, wheat and grass are annually secured; he has an 
orchard of thirty-one acres, including the best varieties of 
budded apples a~d peaches; his 1,500 bearing trees yield ~ 
handsome income. 
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The oolitic limestone crops out on Dry run, and on Mrs. 
Humphrey's land, adjoining, is an excellent bed of paving 
stones, two to four inches thick; they contain enough 
siliceous material to prove very enduring; many of the 
flags are curiously mottled with ripple marks. 

At Magnolia several outcrops of coal A occur at the base 
of the overhanging Conglomerate sandrock. The seam is 
here from four to ten inches thick. There is .no seam of 
coal bel~w this, and no probability of finding this one of 
workable thickness, even in small pockets. 

SECTION AT MAGNOLIA. 
Ft. 

Stratified sandstone... ...... ...... ...... ......... ......... ......... ......... 70 
Masilive Conglomerate .................................................... 30 
Coal A............................ ......... ............... ...... ............... 1 
Chester and Kaskaskia limestones .................................... 11 

112 
WYANDOTTE CAVE 

The history of caves verges on the realm of mystery. 
The unknown is always full of wonder; solemn silence, 
utter darkness and a chilly atmosphere have weird attrac­
tions. In song, tradition, story and religious teachings 
every age has borrowed illustrations and incidents from 
such dim, uncertain homes of darkness, peopling them with 
all that a wild imagination can create or desire. 

The Ecclesiastical Encyclopeflia says "the geological 
formation of Syria is highly favorable to the production 
of caves. It consists of limestones of different degrees of 
density, and abounds with subterranean rivulets. The sub­
ordinate strata, sandstone, chalk, basalt, natron, etc., favor 
the formation of caves, consequeJ?tly the whole region 
abounds in subterranean hollows of different dimensions. 
'Strabo speaks of a cavern near Damascus capable of holding 
four thousand men; it is seen at this day. Modern travels 
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abouud in deRcriptions of the Syrian caves, and the Cru­
saders relate the marvels of the land of caves. One, near 
Aleppo, it is said, would hold three thousand horse. 
Another, near Sidon, is described as containing two hun­
dred~ smaller caverns and dens. Holes and caves were 
numerous in the sea coast mountains, extending through a 
long range on each side of Joppa. 

The first mention of a cave, in Scripture, relates to that 
into which Lot and his family retired from Zoar after the 
destruction of Sodom and Gomorra. The next is the cave 
of Macpela, which Abraham purchased to sepulture his dead, 
in which his ashes rest with that of Rebecca, Leah and 

Jacob." 
The caves of every quarter of the globe have been used 

as habitations, places of retreat, temples for religious wor-. 
ship, or sepulchres for the dead. 

The poetry of ancient Greece and Rome placed some of 
their holiest shrines and oracles in the shaQ.owy realms 
whose" conditions" were darkness and obscurity. 

The oracles of the Sibyl's cave will live as long as classic 
story, and Virgil's glimpses of the land of shadows are 
among the brightest pictures of Augustan story. Some of 
the most interesting events in the history of Asia, America 
and Europe are connected with caves-deeds of heart-rend­
ing disaster and violence or acts of high faith and devotion. 

The St. Louis is called t4e cavernous limestone on ac­
count of the numerous caves which occur in it, and similar 
calcareous deposits at various places, among which are not 
only the caverns of Indiana, but also Mammoth Cave in 

. Kentncky, Weyer's Cave in Virginia, Howe's Cave in Sco­
harie county, New York, Kirkdale in Great Britain .. the 
Grotto of Antiparos in Greece, and the noted caves of 
Franconia. 
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Owing to the great thickness of the strata of this group of 
rocks in America, the caverns are here on a grand scale. 
This limestone forms the surface rocks in the county of 
Harrison, adjoining Crawford on the east; dipping at the 
rate of from ten to forty feet to the mile to the west, it runs 

below the surface, and is seen only in' the hill sides along 
Big Blue river and the deep -valleys of its tributaries. 
Throughout this region nalure hae e'{cavated a multitude 
of underground avenues and canals of all forms and diinen­
sions, branching in endless variety. They did not always 
exist. The rock is of marine origin and was deposited in 
the bottom of the Sub-carboniferous ocean, having a prob­
able depth of 1,000 to 2,500 feet. Under the pressure of 
such a depth of water the material, consisting of commi­
nuted shells of animals and debris, was perfectly compressed 
before hardening. In the process of upheaval through a 
Rpace of 2,000 to 3,000 feet, which was over large if not 
continental .areas, checks, cracks and cleavage of the rocks 
was established. The surface water first found open drains, 
as rivers, creeks, etc., which cut their channels deeply in 
the rocks, at many points' one hundred to two hundred and 
fifty feet below the level of the present streams. Then the 
excavation of the underground seeps and rivulets was begun. 
A drop of water charged with carbonic acid and other gases 
from the atmospherf', creeping through the slightest fissure, 
enlarged it by removing a film of carbonate of lime by form­
ing a soluble bicarbonate. This process, in constant action 
through ages, enlarged the crevices until drops were fol­
lowed by seeps, these by imperceptible growth became ri vu,,: 
lets, which in the ceaseless round of untiring time expauded 
to the volume of creeks, and when eons of cycles had grown 
dim upon the recorded page, that which started as a drop 
upon the surface, had become a mighty subterranean river. 
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When snch passages become enlarged so that water did 
not entirely fill the caveriious space, the funnel shaped 
Ii sink holes," whidl dot the whole surface, collected heavy 
air charged with carbonic acid gas and continued the process 
already begun. At remote parts of a cave this gas is some­
times fonnd pervading the atmosphere to an almost danger­
ous extent, hence the" air action" within the cave is more 
powerful than at the mouth, where pure air has access. 
Running water, carrying mud or clay, has, at some period 
in the life of these caves, given its mechanical aid in wear­
ing away the insoluble detritus. 

The standpoint of the different stages of these streams 
may often be seen recorded as niches and mouldings on the 
walls; round pebbles are also often found on the ioorways. 

At many localities these pebbles and their matrix of clay 
indicate the dil'ection which the water flowed and the rate 
of motion; well rounded pebbles and stones indicate a rapid 
current; where Fand is found the current did not exceed 
fonr to five miles an hour, and a bed of clay tells of a slower 
current or still water. Much of the loose~ rocky debris, 
fallen from the roof or sides, is covered with a coating of 
carbonate or sulphate of lime. 

"When water holding bicarbonate of lime in solution 
drops slowly from the ceiling, by which it is exposed to the 
air sufficiently long to allow the escape of one equivalent of 
carhonic acid gas, the iime is deposited in the form of mono­
carbonate. If the deposit occurs in such a manner that the 
accumulation takes place from above, downward, in the 
form of an icicle, it constitutes what is termed a 8talactite; 
but if it forms on the floor of a cave and accumulates from 
below, upward, it is known as a 8talagm#e. Stalactites and 
stalagmites frequently meet and connect the roof with the 
floor, and form a pillar or column of support. 
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"If the solution which forms the stalactite is free from 
oxide of iron or mud,. it will be translucent, or milk white; 
the presence of any of the salts of iron gives a dirty yellow, 

. red or dark brown color." 

By the decomposition of pyrites (sulphide of iron), gyp­
sum (sulphate of lime) is formed. Gypsum, when calcined 
and ground, forms the plaster-of-paris of commerce. When 
it occurs in crystals it is known among mineralogists as 8ele­

nite, and when it occurs in translucent or finely tinted 
masses it is known" as alabaster, and is quarried and wrought 
into vases and other parlor ornaments for the art-loving 
denizens of the larger cities of this and the old world. 

"The decomposition and recombination exerts a marked 
influence o~ the appearance of a cave. The chambers or 
avenues in which gypsum occurs are dry. When rosettes 
of alabaster are formed in rooms containing stalagmites, the 
water, which furnished the solid material for the latter, has 
for ages ceased to flow, as rosettes 'can not form in a damp 
atmosphere. The force exerted by gypsum in the act of 
crystallization is thought to be about equal to that of water 
when freezing. The formation of saltpetre (nitrate of 
potash) is by absorption of nitrogen by the dry, porous 
earth from the atmosphere, assisted by the decomposing 
remains of bats and other animals. It is in the form of 
nitrate of lime, which, when reacted upon by the carbonate 
of potash, forms nitrate of potash or saltpetre."* 

Many caves give discharge at their entrances to a strong 
current of air, in winter warm and in summer cold; that is, 
at a temperature varying but little from the permanent tem­
perature of the rocks. Such caves are fed with air through 
open sink-holes, and the heavier cold air sinks to the floor 
and passes away at the outlet. 

*Wright's Guide Manual. 
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Large caves, which do not have openings by sink-holes, 
inhale cold air during winter, and on the slight rarifaction 
of summer heat an outward current is noticed. At the 
equinoxes there is no current because the int~rnal and ex­
ternal temperature is about the same degree. 

The proc~ss of enlargement of the caves, already men­
tioned, by atmospheric action, although slow, is constant. 
In the course of ages, when the caves became so extended 
as to be beyond the supporting capacity of the roof, it 
breaks, and with slow, gentle motion the roof settles down, 
making a depression on the surface. To such a cause the 
curious, isolated depressions in Harrison county, named 
Ripperden, Harrison and Grassy valleys may be referred. 

Wyandotte cave is five miles northeast of Leavenworth, 
the county seat of Crawford county, which is fifty miles 
below Louisville, Ky., and 126 miles south of Indianapolis, 
the State capital. For the benefit of persons deiliring to 
visit the cave, it may be well to state that a daily coach 
starts from New Albany, opposite Louisville, for Corydon, 
the old State capital. The twenty-mile route is through a 
country abounding in wild and interesting scenelY, includ­
ing several small caves on the way. From Corydon hacks 
can be had at all times for the remaining ten miles of the 
route, so the cave may be reached before night. The Louis­
ville and Evansville line of river packets pass up and down 
Ohi@ river daily, with regular landing at Leavenworth, 
from whence carriages are always ready to carry visitors to 
the cave. Visitlllrs should be prepared with stout shoes or 
boots and thick clothes, of sufficient strength and warmth 
to endure rough treatment and resist the chilling air of the 
cave, which varies from 55° to 58° F. Ladies would feel 
more comfortable in a semi-bloomer outfit, as some such 
protection is necessary when climbing the steep clift's or 
crawling through the low avenues. 
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The road from Leavenworth to the cave winds along 'the 
foot of the precipitous, wall-like bluff of Ohio river, which 
towers up 425 feet above low water, the sides corrugated 
or banded with massive beds of St. Louis limestone and 
intercalated partings of clay shale and shaly sandstone, 
which, by decomposition, give prominence and relief to the 
mighty cornices and mouldings. 

The summit of this bluff, capped with fifty to two hun­
dred feet of sand and limerock, belongs to the Chester group. 
On the opposite-Kentucky-shore of Ohio river, similar 
precipices wall the whole valley, which from the hill-tops 
looks like a narrow canon, but which really comprises the 
fine farms and beautiful homes of the Leavenworth family, 
who were early New England pioneers in this region. 

At the mouth of Big Blue. river are two islands, on one 
of which occurred the Hines defeat during the late civil war: 

To this beautiful silver-rippling stream a former tribe of 
Indians gave their own poetic name, WYANDOTTE; and 
although the name will live with American history, the last 
vestige of that once powerful tribe long since embarked for 
the" happy hunting ground." 

The stream was subsequently called" Blue river," because 
of the singular purity of the water, which gives, at great 
oepths, that peculiar azure tint which the immense depths 
of air give to the sky, The water owes its purity to the 
fact that .much of it is from cave springs which are fed by 
:subterranean streams, flowing across pools and basins i,n the 
<lRVernS, and comes out free from sediment, sparkling and 
bright. Every pebble and shell may be seen in the deepest 
water, and the fish seem to glisten and flash like silvered 
life in a stream of air. 

At the barn of Mr. O. L. Leavenworth was a watering 
pool filling an ancient sink hole, which for years had been 
a constant convenience; suddenly, after a thunder storm, it 
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was found empty, and although the line of overflow was to 
the south toward the adjoining valley bottoms, it was dis­
covered that, following the dip, the water had found a long 
obstructed channel to the north beneath the cliff-like pro­
montory, more than four hundred feet high, and was dis­
charged into Dry run. 

About one hundred yards south of the ,west end of Cole's 
bridge, on a level bench, twenty-five impressions were ob­
served in the solid rock made when in a plastic condition, 
apparently of the feet of a herd of horses, mules, colts, deer 
or sheep. The resemblance is very perfect, and calculated 
to excite wonder. They are the remains of a peculiar fucoid 
or sea-weed, seen in the Chester and St. Louis rocks of In­
diana, Kentucky and Arkansas. 

Three and a half miles from Leavenworth the road passes 
along the hase of the lower massive sandrock of the Chester 
heds. On the west side of the road is one of the wonders 
of the vicinity, known as "Giant Castle ruins," a depres­
sion, such as might be proper for the basement or cellar of 
an extensive edifice, is filled with a confused mass of clean 
cut cubes and rhombs of hard, ferruginous, sandstone, of 
great size; square and columnar mus.';es lie scattered about 
the rim of the depression, or stand upright as monolithic 
sentinels. Many a curious spectator has wondered at this 
phenomenon, and speculated as to the agency, whether 
human, voleanic or otherwise. It is a sink funnel, begin­
ning at the level of the Chester sandstone, which, from the 
silicio-ferruginous nature of its material, adopts under earth­
quake motion such rhombic cubes as its lines of cleavage; 
these, undermined by a cavernous sink, which washed aw;y 
the underlying clay and detritus, left the rocks clean cut 
and bare, as if done by.the hand of man. Similar masses 
of well-shaped rocks, from one to fifty feet square, are seen 
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perched along the steep bluffs of Oil Creek, Penn., especi­
ally near Petroleum Centre. 

At a "sink hole" on the bluffs of Blue river, one mile 
south of the cave, was seen a tree splintered to ribbons by 
lightning. The surrounding hills tower from one hundred 
to one hundred and fifty feet higher; under the" sink" was 
damp earth, if not a 8trea~ of watler, through which the 
charge of electricity passed-a good conductor, and a more 
direct route than through the dry, cavern-drained hills. 
The tree was minutely shivered near the ground, which 
seemed to indicate an upward burst of electricity. 

At the first arrival of the Rothrock family in Crawford 
county , Wyandotte Cave was known as the old "Indialla 
Saltpetre Cave." Dr. Adams had pre-empted the land, and 
during the war with England, or from 1812 to 1818, he 
manufactured saltpetre, after which he relinquished his 
claim. Many remains of leaching hoppers, troughs, etc., 
show the extensive character of his works. One of the old 
saltpetre kettles is still used on the farm, a curious relic of 
the metallurgic art of a hundred years ago. 

Soon after Dr. Adams retired Mr. H. P. Rothrock, father 
and grandfather of the Rothrocks now living in the vicin­
ity, entered the land, or bought of the government a tract 
of four thousand acres, which he supposed included the cave 
and all of its subterranean ramifications. The cave was 
open to everyone who wished to anter, and was 'somewhat 
mutilated by vandal visitors; in fact, it was considered 
rather a nuisance, as the Indiana Legislature enacted a law 
cOPlpelling the owner to fence up the entrance and prevent 
cattle from licking the epsom salts.*' This, with the west 
branch, is known as the old cave . 

• Statutes 1843, Chapter 53, Section 67. 



CRAWFORD COUNTY. 465 

In 1850 Messrs. Cummins, Collingwood and O'Bannon 
observed a flat 3tone, which seemed out of place, at the side 
and bottom of the pit at the end of " Bandits' Hall," where 
the old cave tUfns abruptly to the left. A. small opening, 
when enlarged, led the way by "Fat Man's Misery" to the 
extensive" new cave':' Later in the same year Mr. Roth­
rock noticed, n'ear "Sulphur spring," a very small, descend­
ing, pit-like opening, ten by five inches, which examination 
showed had once been larger, but was now nearly closed by 
ages of stalagmitic deposits. This opening, enlarged to 

. eighteen by twenty-four inches, forms the "A.ugur Hole," 
through which visitors enter to the northern extension of 
the" new cave." , 

Since that time Wyandotte has been open to visitors, with 
skillful guides and proper equipments. It was visited in 
early times by President Harrison and the officers of his 
gallant army, and since by many n8ted travelers and scien­
tists, editors, professors, professional gentlemen, priests and 
statesmen, with a goodly host of the fairer sex, all express­
ing themselves delighted with the grandeur and magnifi­
cence of this truly wonderful cavern, to go away fully com­
pensated for their toil and trouble by the curious and 
entrancing scenery which meets the eye at every tu:rn~ 

The door of "Fat Man'e Misery" is in a dark pit; the 
opening, hid by a flat stone, as it was when discovered, 
might have been passed a thousand times unobserved. Up 
to 1850 this was the extent of white men's explorations. 
On entering the explorers were surprised to find that this 
hidden part of the cave had formerly been occupied, includ­
ing the spacious areas of "Bat's Hall," "Sandy Plain" aad 
"Rothrock Oathedral." Hundreds of poles, six to twelve 
feet long, and from one to two and a half inches in diam­
eter, were found scattered in all parts, probably used for 

[30-GlCO. RBPOJ&T.] 
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carrying burdens of food or skin.s, or for aggressive or defen­
sive purposes. SignHicant, too, of the Stone Age, the poles 
were of such soft, brittle wood as sassafras, poplar, pawpaw, 
etc., as might be readily obtained by breaking; many having 
been. twisted off at the ground, others torn from the earth 
with part of the roots attached, while a few had been cut 
with some dull implement, indicating the use of stone axes 
and flint knives. It was not a house of darkness; the 
charred remains of torches, made of shell-bark hickory, tell 
of the mode of illumination. The ceilings of several of 
the rooms are still sooty from the smoke of flambeaus and . 
fires for cooking. 

Sulphur spring was apparently the farthest limit of the 
explorations of the more recent Indians; but still beyond, 
on breaking away the slowly growing stalagmite which had 
so nE)arly closed the "Augur Hole," it was found that a 
party-one large man, two smaller men or women and 
three children-had been there, leaving the prints of their 
moccasined feet in the plastic clay on the floor. These 
tracks or, "Indian foot prints," were there in good condi­
tion, and if they had not been obliterated by white men 
tramping over them they would have remained for ages. 
In "Sheep Cave" are tracks made by a lost sheep, thirty­
five years ago, as distinct as if made but yesterday. 

The wandering or lost band, above referred to, were brave 
or earnest explorers; they examined carefully every nook, 
cranny or crevice of the long north cave on one side, and 
returned with the same close examination on the opposite 
side. The lapse of time since these tracks were made, may 
be. approximately inferred from the fact that there being no 
other known entrance, they must have gone in by the 
"Augur Hole," which, to have admitted a full-grown per­
son of average dimensions, must have had an area of twelve 
by eighteen inches; white men found this closed to a space 
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of ten by five inches; now the deposit made by water- hold­
ing lime in solution, on the same spot, since the opening in 
1850, a period of twenty·eight years, is a mere film, not one­
hundredth of an inch in thickness, so that, inferentially, 
more than one thousand years must have elapsed Aince those 
tracks were made. The more rapidly dropping water at the 
"Pillar of the Constitution" has deposited a film of less 
than one-fiftieth of an inch during five years, or at the rate 
of one inch in two hundred and fifty years, and as the water 
drops at the II Pillar of the Constitution" ten timeR as rap­
idly as it does at the "Augur Hole," and provided the 
supply of water at the latter place has not from any cause 
decreased, it is fair to infer, from these imperfect data, that 
the tracks were impressed in the soft clay eighteen hundred 
or two thousand years ago. The tracks were sean by many 
visitors, includi:ng Dr. Hawn, ~rof. Hovey, Prof. RichlHd 
Owen, Josephus Collett, and others, up to the year 1855. 

The cave is situated south of the southern limit of the 
Drift. Three smooth glacial boulders were discovered by 
the writer and Washington Rothrock in 1877, at the "Sen­
ate Chamber," which, from indications, such as wear antI 
bruises, had been u<led as hammers or grinding pestles, and 
proved conclusively that that part of the "old cave" had 
been visited, if not occupied, by men of the Stone Age. 

The Cave House is situated on a commanding e~inence, 
573 feet above tide water,_ 270 above low water inOhio 
river, and 220 above Blue river. The air is free from mala­
rial impurities and the pests incident _ to overflowed lands. 
Blue river, sparkling with crystal brightness, flows in a nar-

-row valley, across which Greenbrier mountain, with shq.rp 
conical peak ana steep faces belted with massive rings of 
rock, variegated with evergreen cedars, affords a scene of 
quiet, stately beauty. The mountain is capped with Chester 
rocks, and in the background knobs are seen reaching from 
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two hundred to two hundred and fifty feet higher than the 
hotel. Roaming through the forests in search of game, or 
climbing the steep hills gathering plants, fossils, shells or 
insects, is invigorating exercise, while the romantic scenery 
and charming views fully repay this healthful toil. Blue 
river affords good bathing llnd infinite sport for the disciples 
of Isaac Walton. 

On the occasion of the sudden, intense cold of December 
2d and 3d, 1876, which closed navigation on the river, and, 
for several consecutive days, a thermometer at the Rothrock 
residence in the valley, marked 100 lower than at the hotel; 
or during sudden "cold ,maps" elevation, or the proximity 
of deep valleys, to which heavy cold air is withdrawn, mod­
ifies the temperature on the hills at the rate of one degree 
for every twenty-two feet of hight. The same fact has been 
observed in other parts of this and the adjoining county of 
Clark. The hotel is situated, geologically, near the base of 
the Chester group, or at the top of the St. LouiA, so that the 
hills which ascend to the northward to the great Lacustral 
plain, which stretches across the county from north to south, 
,are of partly covered Chester sandstone and limestone. 

SECTION AT WYANDOTTE CAVE. 
Ft. 

Slope and !,pess ............................................................. 20 
"Buff sandstone with fossil plants ....................................... 75 
~ray limestone, with Archimede8, etc ......... ......... ...... ..... .... 6 
Brown limestone and shaJe ................................... '" ......... 40 
-Gray limestone and shale ...... ......... ...... ......... ...... ...... ...... 50 
Lithographic bands ....... .... ......... ......... ......... ......... .... ..... 34 
White oolitic St. Louis limestone........ ...... ...... ............ ...... 4 
Gray, cherty, encrinitallimestone ..................................... 220 

JBlue river 
U9 

The'" outer door" of the cave, thirty feet lower than the 
hotel, admits to the subterranean world by, an entrance 
twenty feet wide and five feet high. A sharp, shortpescent 
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conducts visitors by the "Arched entrance" to "Faneuil 
Hall," a spacious corridor filrty feet wide and eighteen to 
twenty feet high; here daylight ends and darkness begins. 
Here, too, we see the first of cave life; clusters of bats, 
which hibernate in myriads, were seE'n attached to the sides 
and roof by their hind feet, with heads down. The surface 
of the stone being slightly porous affords good attachment 
for their tiny claws. During the winter they remain in a 
semi-torpid condition, and on the return of spring scatter 
over the surrounding country. 

The London Natur.alist gives the following on 

"BATS AND THEIR WAYS," 

"Bats live their active lives in the night; when sunlight 
comes they flyaway to their holes, there to sleep until twi­
light comes again, when they resume their occupation of 
insect killing. The female bat has a hard time of it; she is 
t.he nest, and has to procure the food for her young until 
they are themselves able to fly. Often I have sebn a female 
bat with her young clinging to her breast, flying about in 
search of food, and the little ones were not so small either. 
How else could they get along? The old ones make no 
nest; if they wanted to ever so much they could not, and 
the chauces. are that from their wandering habits they spend 
the day in one place and the ne:x:t in another two or three 
miles distant, just as that happens to be when day overtakes 
them, and if they h~ft their young behind them the exact 
locality might be forgotten. When the young ones are to 
shift for themselves their mother's life is easier, and until 
winter comes to kill insect food she lives luxuriously. 
Then, when all nature is preparing to put on the Ii very of 
winter, instead of leaving the scenes where they have passed 
the summer, repair to their haunts in the caves and walls, 
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and hanging by their hind feet in little groups, pass the 

dreary season in sleep." 
Next we enter the "Normal School," twenty feet wide 

and fifteen high, and through the" Columbian Arch," an 
almost perfect semi-cylindrical tunnel, we enter" Washing­
ton A venue," 450 feet long, thirty to forty wide and twenty 
to seventy, high, with a slightly descending floor. "Ban­
dits' Hall," 210 feet long, with a roof ninety feet high, 
encrusted with a starry fresco 'of gypsum, away up in the 
black darkness, contains blocks and masses of stone for 
hiding places, and is guarded by the" Falling Rock," which 
seems so loosely poised as to be ready to leap from its bed, 
and by its threatening position tells the story of the cave's 
formation. The" ~ock," a cube ,of solid limestone, twenty 
feet square; torn by the hand of time from the roof of the 
cave, stands like a, monolithic altar of giant worshippers; 
just above is dimly seen the recumbent form of the princely 
" Chief of the W y~ndottes," still guarding the fireless altar 
of his extinct race land forgotton Manitou. 
Th~ "Old Cave~' from" Bandits' Hall," 130 feet below 

the hotel, leads Jlmost abruptly to the left; from this 
depression an abrJpt ascent is made by "Jacob's Ladder," 
a fixture of three teps placed there in 1812, and doubtfully 
supposed to be mb1ematic of "Friendship, Love and 
Truth." The BU eeding passway leads over nitrous earth 
by "Pigmy Dom ," "Co;a1 Gallery" and" Debris Dome" 
to the" Canopy," a room describing almost a circle, ten feet 
high and twenty- ,'e feet in diameter, with a flat, clean cut 

ceiling. 
The" Continued Arch" is a glorious tunnel, 600 feet 

long, with an arched roof symmetrically covering the roomy 
passage, "Lucifer's Gorge" is a dark chasm, forty feet 
deep, with precipitous or overhanging sides from eight to 
tw~nty-five feet apart; the bottom of this chasm is on a 
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level with that of "Bandits' Hall." After a sharp ascent 
the visitor reaches the" Natural Bridge," which gives a 
dim bing or stooping passage to the" Grecian Bend," a low 
room, through which one is compelled to crawl upon the 
knees. 

Climbing the" Angel Hill," twenty feet of sharp ascent, 
. the" Temple of Honor" is reached, through which we pass 
to "Odd Fellows' H~ll;" this is one of the royal subter­
ranean rooms of the world, 210 feet long, 100 across and 
-eighty feet high; the walls are built up of massive ledges 
·of limestone, thinning toward the top, and thus, by perspec­
tive, exaggerating the dim hight. The elliptic~l crown of 
the dome is smooth as if purposely made ready for the fresco 
.artist, and is bordered with heavy mouldings ten feet deep; 
the whole, illuminated by magnesium light, is imposing, 
massive, grand and coldly beautiful. On the side near the 
t;reatest depths of "Atrmus" is the white" Phantom Ship, 
Millie," with sails spread and rudder set for the unknown . . 
'realms of darknes!'~ 

Near the entrance to the hall, in a narrow crevice, is 
ot'Rothrock's Stqiits," through which we pass by a low, tor­
tuous course to "Monument Mountain," in the new cave. 
'The explanation of these great domes and halls is that 
.smaller cavas or crevices) as "Rothrock Straits," crossed 
under the main old river, undermining its bed, widening its 
sides and receiving and hiding in the lower channel the 
:fullen rqcks and debris from above. ' 

Soon, by "Pharaoh's Stairs," we pass over "Pyramid 
Hill," then descend to the dark "Valley of the Shades," 
:and quickly ascend the" Hill of Humility," where walking 
on the knees again becomes necessary. The succeeding 
incline leads to "Conrad's Hall," 200 feet long, 25 wide 
and 20 feet high, where the ceiling is exceptionally dark, 
and seems, from its peculiar color, to be lifted up and exag-
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gerated in hight. After a short ascent a mighty crevice is 
seen, ragged with angular sides and walls; the entrance is 
by "Jolter's Hole," where a plethoric attorney was once 
arrested and held in dnrance vile until discharged. At the 
bottom is a prism-shaped, columnar mass of stone, twelve 
by five feet, leaning against the wall, called the" Leaning 
Tower." Crossing over another good hi.ll, we pass into the, 
" Abyss" by a decent of sixty feet i the'north wall is slightly -
overhanging, and, although now dry, was once wet with 
flowing water, which, by evaporation, has whitened "The 
Cliff" with stalactite incrustations and fringed projecting 
ledges with clusters of delicate, white pendants; this marble 
cascade is called the "Falls of Minnehaha." Below the 
abyss, a crevice called" Talbot's Pit," proves the existence 
of a lower unexplored cave, for stones cast down may be 
heard to leap and roll full fifty feet in the black depths. 
"Uncle Sam's Stairway" is an Alpine ascent of about fifty 
feet, from which the path leads under the "Dead-fall," 
wllere a huge slab, held by a point, iR suspended over the 
way, and seems to threaten those who dare to enter the 
"Cyclopean Chasm." In the sides of the chasm is the 
quarry fossil, bed of St. Louis limestone 'four feet thick1 

with crinoid and pentremite stems and plates in abundancet 

and also Zaphrentis spinulolSa, beautifully weathered. " Fos­
sil Avenue," six hundred feet long, roomy, but ~ountainous, 
has several beds of fossils, indicating the line separating the 
St. Louis and 8hester groups. The top of the highest rock 
in this" avenue" is ten feet below the house; the tempera­
ture 66° F. 

The farther end, estimated as over two miles from the 
outer door, is the crowning glory of the old and new caves; 
passing the" Archimidean Screw Hole," a narrow, difficultt 

bewildering, twisted way, a sharp, rough descent leads to 
the "Senate Chamber," a vast elliptical amphitheatre, esti-. 
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mated at six hundred feet long and one hundred and fift:r 
feet wide. The sides are built up with massive ledges of 
limestone, thinning' and converging upward into a monster 
dome, with a flat elliptical crown, fifty by twenty feet in 
diameter. The centre of. this vast room is piled up with a 
great mass of rocky debris fallen from the immense cavity 
above. Ascending to the top of this hill it is found to be 
composed of one immense stalagmite or incrustation of 
white, lustrous spar, from one to six feet thick, and is called 
"Stalasso Mountain." From the breast of this mountain 
hundredlil of lesser stalagmites have grown up, varying from 
,a few inches in diameter and bight to three feet high and a 

I
, foot in diameter; one of the latter is named "Ben Butler," 
and another" Stalasso Monument." 
, From the top of the "Mountain" springs the pre-emi­
lnent glory of cave formation, the "Pillar of the Constitu­
tion," a monster flut€d stalactite, twenty-five feet in diameter 
and about thirty-five feet high, pendant from near the center 
of the dome, composed of bundles of smaller stalactites, 
sheaved together like the -Roman fasces, with regularly 
butressed pediments; it is extended downward until the 
base rests in "Union" on the crystal mountain below, and 
becomes" E pluribus unum," or one united whole. On one 
side a stalactitic fringe-work is thrown around as if an 
attempt at a composite capital, and close by hangs the." Bell 
of Independence," which, with gentle stroke, proclaims lib­
erty, as of old, in clear, musical notes. The" Chair of State" 
is canopied with snowy curtains in marble folds. The cor­
nice behind the Pillar is garlanded with sprigs, leaves, twin­
ing tendrils and mosses, all wrought most exquisitely by the 
hand of uature, in calcite and alabaster; some parts are hoar 
and russet with age, while others are of bright, pearly crys­
tal, in the lamplight. flecked with the iridescent nacre of a 

\ 
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sea shell. Drops of water from the roof preserve the peren­
nial freshness and lustre to this cluster of jewels. 

A littlQ basin, cut in the top of a stahigmite, receives the 
drops which are unceasingly emitted from a stalactitic tube, 
pendant from the ceiling, and fUI:nishes cool water 'to the 
thirsty visitor, so thoroughly charged with carbonate of lime 
that it soon forms a filmy coating over a glass or other arti­
cle left on the surface. An estimate, based on quasi obser­
vations, places the rate of this stalagmitic growth at one 
Jnch in one hundred to one hundred and fifty years. Still 
beyond, over two miles from the entrance, "Pluto," in a 
dark, gloomy ravine, holds court at thfl finale of this shadowy 
subterranean world. 

To explore the third· or southern route, the entrance is as 
before. In the year 1850 a small circular hole was noticed 
at the north end of "Bandit's Hall; on being opened, tG 

admit a passage by crawling, the "New Cave" was dis­
covered. 

The entrance called "Fat Man's Misery" is a steeply 
inclined, narrow, slickened slide, best accomplished feet 
foremost, wit~ closed eyes, let all holts go, and a most 
unclassic translation is experienced of "facili,s est descensus 
Averni." The descent seems long, but is only about eight 
feet to the second story of the cavern. A wooden door is 
placed here to prevent a draught of air at the semi-annual 
expirations or inhalations (breathing) of the cave at the 
change of external temperature which follows the vernal 
and autumnal equinoxes. 

"Bats' Lodge" is a spacious room in which the bats 
delight to assemble for sleep as well as council; the ceiling 
was largely covered' with clusters of the animals, closely 

*To make ~he narrative conform to an easy cotnprehension of the map, 
the description of the third route precedes that of the second. 
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crowded together; the room was filled with their slight 
whining, whispering voices and the odor of their bodies. 
Beyond this the roof so closely approaches the floor that 
It Counterfeiters' Trp,nch" was dug through the earthy 
deposit which had silted up the way; advancing by wide, 
roomy passages, with nearly level floors and the ceilings 
neatly whitened with shining crystals of lime and soda, the 
steep ascent of' H Rugged Mountain" is found filling a fine, 
dome-shaped cavity called the "Rotunda," built up with 
circular layers of living stone in ~assive strata. At the 
top of this mountain were seen sanks of white, needle­
shaped or hairy crystals of epsom salts; handfuls were 
gathered two inches long, and if not removed for twelve 
months they continue to exude from the porous matrix until 
they attain a length of three to five inches; the pure, nitrous 
air at this point is Raid to give instant relief to gasping suf­

ferers from asthma. 
The" Rotunda" and H Coons' Council Chamber" are in 

keeping with the grand character of the cave. "Delta 
Island" is' a pillar fifty feet long, twenty feet wide at one 
end and tapering to a point, in the bed of the ancient sub­
terranean river; here the routes again divide. Proceeding 
on the southern route, you turn first to the right and then 
to the left, and enter the broad way which leads around the 
"Australian Continent." " Cr~eping A venue" has a wide, 
smooth, clean floor for sixty or seventy yards, but the roof 
is scarcely two and a half feet high, and hands and knees 
are useful or necessary. The visitor is at once rewarded by 
enjoying one of the most brilliant and interesting of cave 
scenes. The" Pillared Pall ace " is entered by a broad door­
way, flanked by stalacto-stalagmites, while within, ceiling, 
cornices and shel vas are fringed with stalagmites and frosted 
with a never ending medley of strange, crooked, writhing, 
twisting, unsymmetrical sprigs of white limestone, pushed 



476 GEOLOGICAL REPORT. 

out of the solid rock, and still growing by propulsion from 
the bottom; one cluster is a realization in stone of the hor­
rible, snaky tresses of Medusa. Stalactites, large and small, 
are suspended centrally along the whole length of the room, 
and the plain-like Boor is occasionally relieved with round, 
conical stalagmites, resembling cypress knees of southern 
swamps; the weird and interesting ~eenery is continued 
through the H Palace of the Genii," the roof of which is 
spangled with glittering crystals and a pendant stalactite 
resembling a "hornet's nest" may be so illuminated as to 
disclose the translucen .. material. "Caliope Rower" is 
broad, and the ubiquitous resonance with which every 
movement fills the ca,"e seems to authorize the common 
belief of a hollow floor; the noise is due to repeating echoes 
developed and magnified by the great width of the adjoin­
ing room. 

The chambers just mentioned, which by far exceed in 
beauty anything and eVArything that I have seen in explor­
ing more th~n fifteen miles. of the best reputed cave forma­
tions in KeJltucky and Iowa, nature guards well by the 
difficult access of" Creeping Avenue," and just beyond by 
ariother creep, between a smooth floor and level roof, of 
seventy or eighty yards. This creep is somewhat tiresome, 
and readily suggests its name, "Purgatory." The ({ Mound" 
is next, with a block of stone on top, both typical rather of 
our pre-historic races and their ever-blazing altars than the 
({ Hippopotamus," as it is named; an oblong piece of stone 
prone upon the Boor, to an eye searehing in the dIm light 
for monsters, is an " Alligator." 

To the left you approadh the" Audience Chamber," and 
ascending a steep rocky incline "The '.I,'hrone" is seen, 
unique, beautiful and petite, as if for the queen of fairy 
land; heavy fringed draperies of stone hang in graceful 
folds about the seat, supportedoJl either side by an undu-
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Jating cornice. Royalty offers at its banquets here only 
Bparkling, pure water in a dr()p~fed basin. Beyond is a 
long stretch of partly explored avenues, branches, etc., with 
many ramifications, but being damp and in many places 
muddy, it is not often visited. 

Returning on the west side of the "Continent," the 
~, Alligator" sleeps with open eyes, watching for the" Nest 
Egg," an extraordinary concretion nearly three feet long, 
lying' loose in its bed. Here, as elsewhere in much of the 
.cave, the sides are belted with massive strata of limestone 
.and alternating beds of shale, in w~ich are bands and balls 
.of black flint in clusters. The flints show the sharp, clean 
.cleavage at right angles to the line of deposition, so useful 
to the Indian race in the manufactbre of Hint knives, awls, 
gouges, arrow-points, spears, hoes, spades, etc. 

The "Hall of Representatives," about one hundred and 
-eighty-five feet below the hotel, is a grand rotunda, well 
arched up, surmounted by a striking dome. 

The "Wyandotte Council Chamber" is an enlargement 
of "Starry Hall;" in the dome of the latter a number of 
dark concretions are fixed, which, contrasted with the matrix, 
give a fine illusion of a starry canopy. A Hat stone is the 

." Card Table" upon which visitors usually leave thei,cards, 
and among the hundreds accumulated' since the cl1stom was 
.established, nearly every visitor will recognise some well­
known name or familiar friend. 

The second route is from the outer door by (C Delta 
Island, " already mentioned, northward. Passing the 

.U Island" you traverse "Sandy Plain," nine hundred feet 
long, forty feet wide and ten feet high, over a good, smooth 
iloor. Sand bars were deposited here by the ancIent cave 
river, and are first observed on the right, and then on the 
left. The barometer indicates this point to be one hundred 
.and eighty feet below the hotel, and the air has a tempera-
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ture of 64° F.;* toward the further end the ceiling ap­
proaches to within five feet of the floor, but in it are reversed 
pot-holes and trenches in which a taU man may straighten 
up and rest. 

From the" Plain," passing on the left the narrow entrance 
to "Rothrock Straits" on the lowest of the three floors of 
the cave, you ascend the" Hill of Difficulty;" massive 
cubes and blocks of stone, fallen from the hollow dome, ob­
struct the way; the hill is fifty feet high, and gives access, 
by a difficult incline, to " Monument Mountain," over which 
expands "W allace'6 Gr~nd Dome," fifty feet above the top 
of the mountain, and one hundred and eighty-live feet above 
the foot of the hill; the mountain path requires alpenstock 
and cane; the outlook "from the top is a narrow opening 
between craggy masses of stone, fallen from above, which 
seem loosely wedged together in a confused heap, startling 
the timid with a sense of danger so they naturally seek the 
hand of guide or protector. 

The laborious ascent is repaid by the glorious view at 
once realized, embracing the mountain and dome, which, 
together, form a grand chasm, named in honor of the discov­
erer and worthy citizen, "Rothrock Cathedral," two hun­
dred feet in. diameter; the mighty dome springs from the 
wry. floor, like the auditorium of the proposed Mormon tem­
ple, and ascends with arched sides, heavily corrugated with 
massive bands of limestone, to a flat elliptical crown, so gar­
nil!Jhed with fugitive lines of pearly crystals that it seems 
frescoed with fickle scrolls of silver mirage. The sharp 
conical sides of the upper dome are of thin-bedded lime­
stone in regular well-defined courses or bands, which by per- . 
spective exaggerate the hight; those just below the cap­
stones are ornamented with heavy fringes of robust stalac-

'-'September, 1877. 
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tites closely clustered, with an outer belt of delicate, slender, 
ice-like tubes in relief,' each point bright with drops of 
water, which, in the brilliant illumination usual at this point, 

flash and sparkle like diamonds. 
The interior of this grand dome is pretty well occupied 

wit~ "Monument Mountain.;" from the ceiling drops of 
water, charged with lime and continuously falling, on ev~p­
oration deposit a pure white film which forms a stalagmitic 
incrustation all over the top. The sharply c@nical pinnacle 
is crowned with a monumental obelisk, five feet high and 
eighteen inches in diameter, surrounded by white and dusky 
pillars known as "Lot's Wife and Daughters," ranging 
from two to six feet in hight, and from one and a half to two 
feet·in diameter. 

The" Sulphur Spring," in a reniform basin at the foot of 
the mountain, furnishes good cold water, and is the usual 

dining "pot. 
At the side 0\ the spring is a small hole in the floor, 

which would be observed only on close inspection; the guide 
calls all to prepare for a new mode of locomotion, and mak­
ing profound obeisanc~ to visitors, with face to the floor, 
first feet, then legs, disappear, and soon a voice from the 
lower regions invites all to follow. This is the" Augur 
Hole," in which an edition of the Indianapolis Herald 
tightly fixed the ponderous body of Dr. Hawn, and kept him 
there, holding the world in anxious suspense until the next 
issue of the paper, when, according to the editor, the Doctor's 
rotundity had collapsed as fully as did the circumstantial 
picture which had heen telegraphed and reprinted in the 
public journals of America and Europe. 

The" Augur Hole" is otie and a half by two feet in cross 
section, and seven feet deep. " Liliputian Hall" is one hun­
dred yards in length, and low enough for Gulliver's spunky 
little friends. "Spades' Grotto" is one hundred feet long, 
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fifty feet wide and twelve feet high, with flat roof seamed 
by earthquarke partings, through which lime water seepl'l, 
forming nests and fringes of stalactites-some straight, 
others strangely twisted, strangulated or rounded, all tipped 
with bright drops of water, which lengthen the stalactites 
and repair broken ones. This hall formerly extended to the 
northwest, bLit is now banked up with mud deposited when 
the old, dead, cave river passed this way. 

The "Hall of Ruins," two hundred and twenty-five feet 
long, forty wide and twenty high, contains many angular 
alid cubical blocks of stone; the temperature was 71° F. for 
some unknown reason, the warmest spot in the cave, and, 
in fact, so exceptional, as to be contrary to every other ob­
servation. 

The U White Cloud Room," three hundred feet long, 
thirty wide and twenty high, is one of the largest and most 
beautiful areas in 'the cave. The roof is symmetrically 
arched and fretted with incrustations of· lime, rounded by 
depositions into billowy masses of fleepy clouds. Parts of 
the walls were coated with snow-white gypsum, and several 
exquisite rosettes were observed still growing by out-thrust 
from minute cre\'ices or pores in the rock, as plastic ice 
oozes from the ground on sharp frosty nights. The two 
most prominent political newspapers in the State; supposed 
to be typified in some obscure way by angular blocks and 
fragments of stone in a badly confused condition, if not 
"pied," fla!lk the "Bishop's Rostrum," which is a level 
platform, eight by ten feet square and twenty feet above 
the floor, ornamented with white incrustations pendant from 
the platform and altar. Soph?moric declamations have 
often vexed the echoes of the" Bishop's" quie.t little amphi­
theatre. 

The visitor passes to the right of "Calypso Islal?d," 
returning on the opposite side. "Calypso A venue," three 
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hundred feet long, fifty wide nnd forty feet high, has a 
whitened ceiling and perpendicular sides, ornamented with 
boquets of rosettes and spherical bosses. The ({ Aerolite," a 
triangular block of stone, lies near the centre of the avenue; 
in the ceiling the oavity is plainly visible from which the 
ponderous mass fell. "Cerulean Vault" gives entrance to 

"Rugged Pass," consisting of four hundred yards of rough 
ascent and descent. "Milroy's Temple" was discovered in 
April, 1878, by students from Wabash College. In it are 
found some interesting novelties: a " frozen cataract, creamy 
curtains and musical stalactites." The" Chapel" is crowned 
with a dome of rare perfection and beauty, fretted with 
heavy circular cornices; the" altar" is.built up by visitors, 
each casting a stone of remembrance. 

" Josephine Arcade" is a rough and toilsome path, but to' 
the left her bower, a garden of r~settes arid leaf-like sprigs 
of gypsum, rewards the visitor with a feast of beauty. The 
~'Lone Chamber," or" Ball room," is one hundred and fifty 
feet long, forty wide and twenty high; merry dancers, with 
gay music, have often filled this room with festive joy. 
The ceiling is of white, rounded, cloud-like masses, and 
near the end is the" Arm Chair," which, though small, is 
unique; it was supposed to be the" Chair of State," now 
vafJant, but once occupied by the" Queen of the Fairies" 
at their midnight festivals; sinse, it has seated many a 
queen fairer to western hearts than brightest dreams of 
elfin lore. At the It Dry Branch" were seen fragments of 
15androck, indicating beds of the overlying Chester group. 

The "Islands of Confusion" are large and small pillars 
in the be{} of the dead river; on each side are large, roomy 
halls, ten to thirty feet high, with whitened walli and ceil­
ings; horizontal receSses along the floor and sides are filled 
with gypsum in powder and hairy crystals. Still beyond 

[31-GBO. REPOBT.] 
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. are long stretches of cave, not fully examined, leading to 
I' Crayfish Spring," and by" Wabash A. venue" to " Butler 
Point," one and a half miles farther. In this distant part 
evidences of former occupation are most common; Indian 
footprints were preserved by stone walls as late as 1855; 
still yet may be seen, burden poles and charred fragments of 
hickory bark; these pieces of wood were not rotten, for 
timber never decays in this d~y, antiseptic air, but was sim­
ply worn to attenuation by the silent breath of the cave 
during ages of time. Beyond" Crayfish Spring" and 
.-, Butler Point" the large, dry halls give place to low,. 

muddy passages. 
Circumnavigating the" Islands," the left hand strait has 

white walls, and from the ceiling hangs curious, pendant 
forms; one resembles a plow-share; another thin plate, 
hanging obliquely from above, is named the" Silver Bell,'" 
which at gentlest touch gives out soft, musical notes, quiver­
ing like the vesper anthems of happy spirits in the still, 
pure air. The roof is low, but being slightly inclined allows 
the visitor to walk erect. The white, smooth-walled entrance 
is used as the" Cave Register," and here are found many 
familiar as well as strange names. 

The passage leading southwest from the ((Arm Chair)t 
gives entrance to H Ewing Hall" and "Frost King's Pal­
ace/, a grand assembly room, six hundred feet long, ten to 
forty wide and twenty feet high; the roof and sides are 
covered with white incrustations spangled with sparkling 
facets. From the center a" Carpet Bag" of uniql1,e pattern 
is suspended; the whole is beautiful, and readily suggests a 
palace cased in crystal by the ice king's wondrous art. The 
"Ice House" is a rough room where water dripping from 
the roof covers the surfaces of the rocks on the floor with a. 
white, translucent film resembling ice. A sharp descent 
leads to the" Snowy Cliffs," four hundred feet long, thirty 
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wide and fifteen high; the walls are massive ledges of lime­
rock, covered with gypsum, resembling drifted snow and 
frost; in the ceiling you notice "flint balls" or boulders 
from one to fourteen inches in diameter, which are partly 
exposed, as if ornaments of jet were set in a living matrix. 

"Morton's Marple Hall" is a continuation of the last, 
and is six hundred feet long, twenty-five to forty wide, and 
fifteen to twenty high; the sides and roof are completely 
dressed in snowy whiteness, equalling the hrightest marble 
halls of dreamland, song or story. United, these two hall& 
make a grand thoroughfare over one thousand feet long, 
and more like a rail way tunnel than an ordinary cavern. 
Allowing eighteen inches square for the standing-room of 
each, 20,000 men might be massed in these halls. All 
minor details are lost sight of in the wonder and interest 
aroused by a comprehension of the grand extent and massive 
stability of this hall, the largest recorded cave room in the 
world. Just beyond is "Beauty's Bower," a prolongation 
of the grand avenue. But what a change! Near the floor 
rocky shelves project; the "Queen's Garden," the lower 
sides of which are covered with boquets, clusters and beds 
of rosettes,· leaves, lilies and sprigs of white or translucent 
gypsum. From the garden a low way guards the entrance 
to the" Fairy Palace." Here the fairies were communists, 
occnpying together a long, low, unsightly room ; but smaller 
bevies had made their homes along the low sides or under 
the projectiJag ledges, always covering the under side of the 
shelves, their elfin roof trees, with budding roses and lilies 

• in crystal; the full-blown or opening flowers were poised in 
pearl, with every weird variation that the wildest imagina­
tion could compass, yet perfect in their strange, grotesque 
attractiveness. The exquisite beauty of these translucent 

• (}ulcplwlita. 
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Qr opalescent gems must be seen to' be appreciated, as no 
description can give an adequate conception of the '~Fairy 
Palace Home." 

"Queen Mab,"* herself, would delight tf> hold court and 
revel here. 

The great amount of gypsum in thjs part of the cave 
'showi that it is old, and long protected from access of water 
or air laden with moisture; sulphate of lime being soluble, 
these tiny forms would be dissolved and removed 'were the 
.contrary the case. This tunnel suddenly terminates, but the 
.excavation required the existence of one large or many 
small streams of water. The presence of sand and rounded 
pebbles, known as "Wyandotte Potatoes," proves that the 
·stream acted with violent current; that river has long been 
lifeless or found lower routes, while the eddies or still cur­
rent once existing at this spot has silted up the continuation 
to the north; future exploration may find new routes by 
.excavating such obstructed avenues. 

Returning from the (( Ice House" a passage leads south­
ward to "Queen Mab's Retreat," which for a time was sup­
posed to be the end of this branch; a narrow outlet was dis­
.covered, which added many miles to the cave, over a long 
lower story or floor; this has been but imperfectly examined, 
:and many of the passage-ways leading from it have never 
been visited. The floor is covered with gypsum, obstructing 
the passage, and presenting the appearance of drifted snow. 

The "Round Room" reminds one uf a railway round­
house for locomotives; going northwest fro~ this the "Dead 
Sea" is a pool of bright, clear water, and" Heman's Bower" 
is a large room brightly decorated with gypsum rosettes and 
llowers. 

*Shelley'e.p0eDls. 
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Here the cave divides. The northern route has not been 
fully explored.· The southern way leads by" Hines Cliff" 
and "Lonigan Pass," to "Diamond Labarynth," immedi­
ately under the old cave heretofore visited. 

"Rode-rock" No.1, is a back bone or prism shaped rock 
filling the bottom of the narrow passage; you must mount, 
best astri&', and by alternate leap and spring the "rode rock" 
is ridden. Next is a,wide, low, mud-floored room named 
"'Vild Cat Avenue." At the northeast and southwest cor­
ners the 0 roof approaches the floor, indicating a silted up 
tunnel of great extent. Passing beneath" Calypso Island" 
of the new cave, "Maggie's Grotto," "Lama Bower," 
"Marble Rivulet," "Marble Hall," "Miller's Reach," 
"Andrew's Retreat," "Rode-rock No.2," still longer than 
No.1, a sharp turn at "Devil's Elbow" and" Wash. Roth­
rock's Island" succeed, and the wide unknown beyond for 
limited time did not admit the name of exploration. It is 
almost certain that further examination, assisted by excava­
tion of the banked up termini at a dozen points, will develop 
routes and distances which will show that the present explo­
rations are only a beginning. So that future maps will 
exhibit many avenues and rooms in addition to the estimated 
extent of twenty-three miles.· 

The following analyses and observations are quoted from 
the report of Prof. E. T. Cox, on pages 162-4 of this vol­
ume; they solve many important questions on the chemistry 
of the subjects under discussion. 

Analysis of red plastic clay, unctious to the touch, and 
without grit, cuts very smooth: 

• The accompanYin~ map of Wyandotte Cave was prepared from the 
beat attainable data, a d has been revised and corrected by the proprietor 
and guideso The dot ed lint's indicate the lower story or floor. 0 The 
dimensions are genera ly estimated. 
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PerCent. 

Loss at red heat........ ............ ...... ...... ...... ...... ..... ...... 11.70 

Silicic acid .............................................................. , 48.50 

Ferric oxide ....................................... • .................. .. 
Manganic oxide ...................................................... .. 
Alumina ........................................... · ..... • ...... • ...... .. 
Lime .................................................................... . 
Magnesia., ......... : ........................................ ·· .......... . 
Carbonic anhydride ................................................. .. 
Sulphuric anhydride ............................................... .. 
Phosphoric acid ...................................................... .. 
Chloride of alkalies and loss ..................................... .. 

12.30 
1.05 

19.50 

1.79 
0.52 
1.97 
1.11 
0.44 

.' 1.12 

100.00 

Ii Magnesian earth" is mor~ properly a combination of 
gypsum and ferruginous clay. Analysis: 

Por Cent. 

LOBS at red heat........ ...... ............ ...... ...... ...... ...... ...... 24.10 
Silica ...... ...... ...... ...... ......... ...... ...... ......... ...... ......... 31.60 
Ferric oxide......... ...... ......... ...... ......... ............ ......... 10.70 
Manganic oxide.. ...... ...... ......... ......... ...... ......... ......... trace 
Alumina........................... ......... ......... ...... ......... ...... 3.90 
Lime...................................................................... 8.28 
Magnesia........ ...... ...... ...... ...... .... ..... ...... ......... ......... 1.54 
Carbonic anhydride......... ...... ...... ......... ......... ...... ...... 8.22 
Sulphuric anhydride.......... ...... ...... ...... ......... ...... ...... 11.00 
Phosphoric acid.. ........ ...... ......... ...... ......... ...... ......... 0.41 
Chloride of alkalies and loss......... ...... ...... .... ..... ......... 0.25 

100.00 

" Nitre earth." This is a red clay similar to that used for 
the manufacture of saltpetre during the war of 1812. A 
large aHlount of this earth was lixiviated during that 
period, and owing to the high price of nitre the manufac­
ture was conducted with profit. It contains in 100 parts: 
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Per Cent. 

Loss at red heat .................................................... ,... 16.50 
Silica ................................................................. '..... 20.60 
Ferric oxide·...... ...... ...... ...... ...... ...... ......... ......... ...... 6.03 
Manganic oxide ................... ; ............ ~........ ............... 0.75 
Alumina.................................................................. 20.40 
Lime...................................................................... 8.06 
Magnesia........... ...... .... ..... ...... ...... ...... ......... ...... ...... 4.58 
Carbonic acid........................................................... 10.38 
Sulphuric acid......... ...... ...... ......... ......... .................. 6.55 
Phosphoric acid.. ......... ...... ......... ...... ...... .... ..... ......... 2.43 
Nitric acid......... ...... ...... ......... ......... ...... ......... ......... 3.50 
Chloride of alkalies and loss............ ......... ......... .... ..... 0.32 

100.00 

The 3.5 per cent. of nitric acid would unite with 3.05 per 
<lent. of potash to form 6.55 per cent. of nitre, or 100 
pounds of the earth would yield 6.55 pounds of nitre. The 
large amount of phosphoric acid present is probably due to 
the. clay containing some decomposed animal bones .. 

"Bat guano." I:q. portions, of both the old and new 
<laves there are deposits of bat guano, but it is possible that 
the expense of bringing it out through some very narrow 
and rugged passages will be too great to render it available 
for fertilizing purposes. Composition: 

Per Cent. 
Loss at red heat.. ......... ...... ......... ...... ...... ........ .... ...... 44.10 
Organic matter...... ......... ...... ...... ...... ...... ...... ...... •••••• 4.90 
Ammonia. ...... ......... ...... ...... ......... ......... ......... ......... 4.25 
Silica ......... ...... ...... ...... ...... ...... ......... ...... ...... ......... 6.13 
Alumina ................................................................... 14.30 
Ferric oxide...... ......... ......... ...... ......... ...... ...... .... ..... 1.20 

. Lime................................................. ...... ...... ......... 7.91> 
Magnesia ............. ~..... ......... ......... ......... ......... ......... 1.11 
Sulphuric acid...... ......... ......... ............ ...... ...... ......... 5.21 
Carbonic acid................................ .................. ......... 3.77 
Phosphoric acid..... ...... ......... ...... ...... ...... ...... ...... ...... 1.21 
Chloride' of alkalies and loss...... ...... ...... ...... ...... ......... 5.87 

100.00 
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"Analysis of water from the II Sulphur spring" in Wyan­
dotte Cave. An imperial gallon contains 55.3 grains of 
solid matter, composed of: 

Per Cent. 
Insoluble. silicates ........... :..... ...... ...... ............ ...... ...... 0.200 
Ferrous oxide........ ...... ...... ...... ...... ...... ...... ...... ......... 0.144 
CalQium oxide............ .............................. ...... ......... 4.170 
Magnesiulll oxide......... ...... ...... ...... ...... ...... ...... ......... 9.830 
Sulphuric anhydride ................................................. 2·5.180 
Carhonic anhydride......... ...... ...... ...... ......... ...... ......... 8.160 
Sodium oxide .. :........ ......... ...... ......... ...... ...... ...... ...... 1.127 
Potassium oxide......... .... ......... ...... .... ..... .... ......... ...... 5.560 
Chlorine......... ...... ...... ......... ......... ...... ...... ...... ......... 0.350 
Loss and undetermined................... ...... ...... ...... ......... 5.679 

Total solid matter ............................................... 55.300 

This is a sulphate of magnesia water, and might be more 
properly called an epsom spring. 

The above substances are probably combined to form the 
following salts: 

Per Cent. 
Carbon dioxide, free... ...... ......... ...... ......... ...... ......... 5.6946 
Silicic acid................... ...... ...... ...... .... ..... ......... ...... 0.2000 
Ferrous carbonate......... ......... ...... ............... ............ 0.2319 
Calcium carbonate......... ...... ...... ......... ............ ......... 3.8899 
Calcium sulphate.... .......... ...... ...... .. .... ...... ...... ......... 6.4537 
Magnesium sulphate (epsom salts) ............................ ,. 29.4929 
Potassium sulphate.......... ...... ...... ......... ...... ...... ...... 1.0366 
Sodium sulphate (gla.uber salts)............ ...... ......... ...... 2.2088 
Sodium chloride (common salt) ......... ...... ...... ...... .. .... 0.5757 
Loss and undetermined............ .......... ...... ......... ......... 5.5149 

Total solid matter ............................................. 55.3000 

Medical properties, diuretic and tonic. 

Of seeing animals, the raccoon, fox and opossum are 
known to visit and roam through the cave in winter; 
Bears formerly retired to the cave, and their wallows and 
beds are still pointed out. Bats are always present, but 
more numerous in winter than in summer. Cave rats are 
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abundant; they are of a light gray color, with long, slim,. 
weasel-like bodies; the sensitive whiskers or feelers about 
the mouth are nearly twice as long, the ears longer and 
larger, and the eyes much larger than in the common rat. 
The flesh of dead animals dries up and does not decay in 
the cave. The body of an opossum, found· twenty-five . 
years ago in I' Counterfeiter's Trench," still testifies to the 
antiseptic character of the dry cave air .. 

The following observations on the fauna of Wyandotte 
Uave and its companion, the Little Wyandotte, were pre­
pared by Prof. E. D. Cope, for the Rep. Ind. Geo. Survey,. 
18i2, and have been carefully revised and corrected by the 
autho,r of this Report: 

OBSERVATIONS ON WYANDOTTE CAVE AND ITS FAUNA. 

BY PBOP. 11. D. COPlI. 

The Wyandotte Cave traverses the St. Louis limestone or 
the carboniferous formation in Crawford county, in south­
western Indiana. I do not know whether its length has 

. ever been determined; but the proprietors say that they 
have explored its galleries for twenty-three miles, and it is 
probable that its extent is equal to that of the Mammoth 
Cave in Kentucky. Numerous galleries which diverge 
from its known courses in all directions have been left un­
explored. 

The Wyandotte Cave is as well worthy of popular favor 
as the Mammoth. It lacks the large bodies of water which 
diversify the scene in the latter, but is fully equal to it in 
the beauty of its stalactites and other ornaments of calcite 
and gypsum., The stalactites and stalagmites are more 
numerous than in the Mammoth, and the foriner frequently 
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have a worm or maccaroni-like form, which is very peculiar. 
They twist and wind in masses like the locks of Medusa, 
and often extend in slender runners to a remarkable length. 
The gypsum rosettes occur in thp. remote regions of the 
cave, and are very beautiful. There are also masses of 
amorphous gypsum of much purity. The floor in many 
places is covered with curved branches, and w hat is more 
beautiful, of perfectly transparent acicular crystals, some­
times mingled with imperfect twin-crystals. The loose 
crystals in one place are in such quantity as to give the 
name of "Snow Hanks" to it. In other places it takes the 
form of japanning on the roof and wall rock. 

In one respect the cave is superior to the Mammoth-in 
its vast rooms, with step-like domes, and often huge stalag­
mites on central hills. In these localities the rock has been 
originally more fractured or fragile than elsewhere, and has 
given away at times of disturbance, piling masses on the 
:floor. The destruction having reached the thin-bedded 
strata above, the breaking down has proceeded with greater 
rapidity, each bed breaking away oyer a narrower area than 
that below it. When heavily-bedded rock has been again 
reached, the breakage has ceased, and the stratum remains 
as a heavy coping stone to the hollow dome. Of course the 
process piles a hill beneath, and the access of water being ren­
dered more easy by the approach to the surface, great stal­
actites and stalagmites are the result. In one place this 
product forms a mass extending from floor to ceiling, a dis­
tance of thirty or forty feet, with a diameter of twenty-five 
feet, and a beautifully fluted circumference. The walls of 
the room are encrusted with cataract-like masses, and stal­
agmites are numerous. The largest room is stated to he 245 
feet high and 350 feet long, and to contain a hill of 175 wet 
in hight. On the summit are three large stalagmites, one 
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of them pure w:hite. When this scene is lit up, it is pecu­
liarly grand to the view of the observer at the foot of the 
long hill, while it is not less beautiful to those on the sum­
mit. There is no room in the Mammoth Cave equal to 
these two. 

An examination into the life of the cave shows it to have 
much resemblance to that of the Mammoth. The following 
is a list of sixteen species of animals which I obtained, and 
by its side is placed a corresponding list of the species 
obtained by Mr. Cooke and others at the Mammoth Cave. 
These number seventeen species. As the Mammoth has 
been more frequently explored, while two days only were 
devoted to the Wyandotte, the large number of species 
obtained in the latter suggests that it is the richer in life. 
This, I snspect, will prove to be the case, as it is situated ;'n 
a fertile region. Some of the animals wer~ also procured 
from caves immediately adjoining, which are no doubt con­
nected with the principal. ope. 

Of the out-door fauna which find shelter in the cave, bats 
are of course most numerous. They are probably followed 
into their retreat by ow Is. The floors of some of the cham­
bers were covered to a considerable depth by the castings of 
these birds, which consisted of bat,s' fur and bones. It 
would be worth while to determine whether any of the owls 
winter there. 

I believe that wild animals betake themselves to caves to 
die, and that this habit accounts in large part for the great 
collections of skeletons found in the cave deposits of the 
world. After much experience in wood craft, I may say 
that I never found the bones of a wild animal which had 
not died by the hand of man, lying exposed in the forest. 
I once thought I had found the place where a turkey vulture 
(Catharte8 aura) had closed its career, on the edge of a 
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wood, and it seemed that no accident could haye killed it? 

the bones were so entire as I gathered them up one by one. 
At last I raised the slender radius; it was broken, and the 
only injured bone. I tilted each half of the shaft, and from 
one rolled a single shot! The hand of man had been there. 
One occasionally finds a mole (Scalops or Condylura) over­
come by the sun on some naked spot, on his midday explor­
ation, but if we 8eek for animals generally, we must go to 
the caves. In Virginia I found remains of very many 
species in a recent state; in a cave adjoining the Wyandotte 
I fonnd the skeleton of a gray fox (Vulpes Virginianus.) 
In a cavern in Lancaster county, Pennsylvania, in an agri­
cultural region, I noticed bones of five or six box turtles 
(Oistudines,) as many rabbits, and a few other wild species, 
with dog, horse, cattle, sheep," etc., some of which had 
fallen in. 

LIST OF LIVING SPECIES IN THE TWO CAVES. 

WYANDOTTE. 

Amblyopsis spelreus, DeKay. 

MAMMOTH. 

Vertebrata. 

Amblyopsis spelreus, DeKay. 
Typhlichtbys subterraneus, Girard. 

Arachnida. ' 

Erebomaster flaveseens, Cope.-

Anthrobia. 

Acanthocheir aramanta, Telk. 
Phrixis longipes, Cope.t 
Anthrobia monmouthia, Telk. 

Crmtaeea. 

Orconectes pelluciduB, TelIk. 
Crecidotea microcephala, Cope.t 
Cauloxenus stygiUR, Cope .• 

Orconectes peI:uciduR, Tellk. 
Crecidotea stygia, Pack. 
StygobromuB vitreus, Cope.~ 

"Ann. Report Geol. Survey Indiana, 1872, p. 174. 
t L. ~., p. 180. 
tL. c., p. 174. 
I L. c., P 175. 
i L. c., p. 181. 
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Anophthalmus tenuis, Horn.** 
Anophthalmus eremita, Horn.tt 
Quedius spelalUs, Horn. 
Lesteva sp. nov. Horn. 
Raphidophora. 
Phora. 
Anthomyia. 
'Machilis. 
Campodea sp. 
Tipulid. 

Insecta. 

Anophthalmus Menetriesii, MotllCh. 
Anophthalmus Tellkampfli, Erichs. 
Adelops hirtus, Tellk. 

Raphidophora lIubterranea, Scudd. 
Phora. 
Anthomyia. 
Machilis. 
Campodea Cookei, Pack. 

Myriopoda. 

Spirostrephon cavernarum, Cope. Scoterpes Copei (Pack.) Cope. 

The blin~ fish of the Wyandotte Cave is the same as that 
()f tlIe Mammoth, the Amblyopsis spelaus, DeKay. ,It must 
have considerable subterranean distribution, as it has un­
d.oubtedly been drawn up from four wells in the neighbor­
hood of the cave. Indeed, it was from one of these, which 
d.erives its water from the cave, that we procured onr speci­
mens, and I am much indebted to my friend N. Bart. 
Walker, of Boston, for his aid in enabling me to obtain 
them. We descended a well to the water, some twenty feet 
below the surface, and found it to communicate by a side 
()pening with a long IQw channel, through which flowed a 
lively stream of very cool water. Wading up the current 
in a stooping posture, we soon reached a shallow expansion 
()r pool. Here a blind crawfish was detected crawling round 
the margin, and was promptly consigned to the alcohol bot­
tle. A little fut·ther beyond, deeper water was reached, llnd 
an erect position became possible. We drew the seine in a 
narrow channel, and after an exploration under the border­
ing rocks secured two fishes. A second haul secured another. 
Another was seen, but we failed to catch it, and on emerging 

.... L. c., p. 171. 
tt L. c., p. 178. 
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from the cave I had a fifth securely in my hand, as I thought, 
but found my fingers too numb to prevent its freeing itself 
by its active struggles. 

If these Amblyopses b~ not alarmed, they come to the 
surface to feed, and swim in full sight like white aquatic 
ghosts. They are then easily taken by the hand or net, if 
perfect silence is preserved, for they are unconscious of the 
presence of an enemy except through the medium of hear­
ing. This sense is, however, evidently very acute, for at any 
noise they turn suddenly downward and hide beneath stones, 
etc., on the bottom. They mllst take much of their food 
near the surface, as the life of the depths is apparently very 
sparse. This habit is rendered easy by the structure of the 
fish, for the mouth is directed partly upwards, and th~ head 
is very flat above, thus allowing the mouth to be at the sur­
face. It thus takes food with less difficulty than other 
surface feeders, as the perch, etc., where the mouth is termi­
nal or even inferior; for these require a definite effort to 
elevate the mouth to the object floating on the surface. This 
could rarely be done with accuracy by a fish with defective 
or atrophied visual organs. It is therefore probable that 
fishes of the type of the Oyprinodontid03, the nearest allies 
of the Hyps03id03 and such Hyps03id03 as the eyed Chologas­
ter, would possess in the position of the mouth a slight 
advantage in the struggle for existence. 

The blind crawfish above mentioned is specifically the 
same as that of the Mammoth Cave, though presenting slight 
differences from it. Its spines are everywhere less devel­
oped, and the abdominal margins and cheles have slightly 
different forms. I call it Orc-oneete.~ pellucidus, separating it 
generically from Cambaru.~, or the true crawfi~hes, on account 
of the absence of visual organs. The genus Orconectes, then, 
is established to include the blind crawfishes of the Mam­
moth and Wyandotte Caves. Dr. Hagen, ill his monograph 
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of the American Astacidre, suspects that some will be dis­
posed to separate the Cambarus pellucidU8 as the type of 
special genus, but thinks such a course would be the result 
of erroneous reasoning. Dr. Hagen's view may be the 
result of the objection which formerly prevailed against dis­
tinguishing either species or genera whose characters might 
be suspected of having been derived from others by modifi­
cation, or assumed in descent. 

The prevailing views in favor of evolution will remove 
this objection; and for myself I have attempted to show* 
that it is precisely the structural characters which are most 
obviously, and therefore most lately, assumed on which we 
have been in the habit of depending for discrimination of 
genera. The present is a case in point. So far also as the 
practice of naturalists goes this course is admissible, for the 
presence or absence as well as the arrangement of the flyes 
have long been regarded as generic indications among the 
Myriopoda and Arachnida. Without such recognition of a 
truly structural modification our system becomes unintelli­
gible. 

Dr. Packard described in his article already quoted an 
interesting genus of Isopoda allied to the marine forin 
Idoireo, which Mr. Cooke discovered in a pool in the Mam­
moth Cave. He called it Creci-

Flg,l~, 

aotea. I obtained a secon. d spe-~ 
cies in a cave adjoining the 
Wyandotte, which differs in 

a~(J f/I' oc'~halaCo 'tied several important respects. The . "'" er pe, maiD1 
6,5 tiroes, 

head is smaller and more acu-
minate, and the bases of the antEmnre are more closely 
placed than in C. 8tygia Pack. I call it aEcidotea micro- • 
cephala. Both species are blind. The new species is pure 
white. It was quite active, and the females carried a pair 

·Origin of Genera, p. 41. 
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-of egg pouches full of eggs. The situation in which we 
found it was pecular. It was only seen in and near an 
.empty log trough used to collect water from a spring drip­
ping from the roof of one of the chambers. 

The Lernrean Cauloxenus stygi1ls Cope is a remarkable 
Fig. 110. creature, It is a parasite op. the blind fish, pre­
~ cisely as numerous species near of kin, attach 
~ ~ themselves to various species of marine fishes, 

O(JJciao/ea Th W d tt '. I'\... -microcephala e yan 0 e speCIes IS not so very un h.e some 
-Cope. The f th I" h db' f 1 d mandible and 0 . ese. t IS attac e y a paIr 0 a tere 
palpi of right . 
'lide more en- fore-limbs, which are plunged into the skin of the 
larged. The 

'~I~te:bOrelf~: host and held securely in that position by the 
lateral plate, b b d d 1 Th 't' ltd and its origin ar e or recurve caws. e POSI IOn se ec e 
was not seen. by the blind fish Lernrean was the inner edge of 

the upper lip, where she hung in a position provocative of 
:attempts at mastication on the part of the fish, and remind­
ing one of the picture of the man on the ass' back, holding 
a fork of fodder before the animal's nose, in illustration of 
the motto that" persuasion is better than force." The little 
creature had an egg pouch suspended on each side, and was 
'no doubt often brought in contact with the air by her host. 

This position would not appear to be a favorable one for 
long life, as the body of the Cauloxenus would be at once 

Fig. 111. caught between the teeth of 
~m the fish, should its direeti'on 

, ~. be rev'ersed or thrown back-
~ wards. The powerful jaw-

~i!iCl_..=:::;;:.:::=-- arms, however, maintained 
OauWxenus s/ygiUl In position on the lip of , '" 

.4mhlyopsi8 spelllJUl, enlarged. lIke a steel sprmg a dIrectIOn 
-at a strong angle with the axis of the body, which was thrown 
upward over the upper lip, the apex of the cephalo thorax 
being between the lips of the fisli. This position beipg 
retained, it becomes a favorable one for the sUiltenance 
.()f the parasite, which is not a sucker or devourer of its 
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host, but must feed on the substrances which are caught by 
the blind fish and crushed between its teeth. The frag­
ments and juices expressed into the water must Buffice for 
the small wants of this crustacean. 

But if the supply of food be precarious, how much more 
so must be the opportunities for the increase of the family. 
No parasitic male was observed in the neighbor- Fig.llS. 

hood of the female, and it is probable that as in ~ 
the other Lernmopodidre, he is a free swimmer, ~ 
and extremely small. The difficulty of finding Cauloun ..... 

his mate on an active host-fish must be aug- .tygius. An-tennal proce&-

d b h t I d k f 1 . b d d Bes and muzzle mente y t e to a ar ness 0 llS a 0 e, an more enlarged. 

many must be isolated owing to the infrequent and irregu­
lar occurrence of the fish, to say nothing of the scarceness 
of its own species. 

The allied genera, Achtheres and Lernreopoda, present very 
distinct distributions, the former being fresh water and the 
latter marine. Lernceopoda is found in the most varied types 
of fishes and in several seas; Achtheres has been observed on 

Fig. 112. • perch from Asia and Europe, and in 

~ 
a South American Pimelodu8. It is 

. to the latter that Oauloxenus is most 
nearly allied, and from 8uch a form 

vi~~o.rfr':!'~:l~~· ..;;~~ ':.':,ii~~ we may perhaps trace its descent; 
~hro~~~~eral view of'the cepha)o- modification being consequent on its 

wandering into subterranean streams. The character which 
distinguishes it from its allies, is one which especially adapts 
it for maintaining a firm hold on its host, i. e., the fusion of 
its jaw arms into a single stem. 

Whether the present species shared with the .Amblyopsis 

its history and changes, or whether it seized upon the fish as 
a host at some subsequent period, is a curious speculation. 

\ 
[32-GEO. REPORT.] 
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Its location at the mouth of the fish could scarcely be main­
tained on a species having sight, for if the host did not 
remove it, other individuals would be apt to. 

I may here allude to another blind Crustacean which I 
took in the Mammoth Cave, and which has been already 
mentioned in the Annals and Magazine of Natural History 
as a Gammaroid. Mr. Cooke and myself descended a hole, 
and found a short distance along a gallery, a clear spring 
covering, perhaps, an area ten feet across. Here Mr. Cooke 
was so fortunate as"to procure the Cwcidotea Btygia, while I 
took the. species just mentioned, and which I name Slygo­
bromuB vitreus. The genus is new, and represents in a 
mE:'asure the Niphargus of Schiodte found in the caves of 
Southern Europe. It resembles, however, the true Gam­
marus more closely, by characters pointed out at the close 
of this article. This genua has several species in fresh 
waters, which are of small size, and swim actively, turning 
on one side or the other: 

Of iusects I took four species of beetles, all new to science, 
two of them of the blind carniverous genus Anopthalmus, 
and two Slaphylinidre, known by their very short wing-cases 
and long, flexible abdomen. Dr. George H. Horn has 
kindly determined them for me. One of t~em, the Quedius 
spelreus Horn, is a half inch in length, and has rather small 
eyes.· It was found not far from the mouth of the cave. 
Dr. Horn furnishes me with the following list of Coleoptera 
from the two caves in question: 

AnopthalmuB Tellkampfi, Erichs. 
Anopthalmu8 Menetriesi, Motsch, 

anagulattll Lee. 
Anopthalmu8 erimita, Horn. 
Anepthalmu8tenuis, Horn. 
Anopthalmuli striatu8, Motsch. 
Anopthalmu8 ventricoeu8, Motllch. 
AdelopB hirta, Tellk. 

Mammoth Cave. 

Mammoth Cave. 
Wyandotte Cave. 
Wyandotte Cave. 
Mammoth Cave. 
Mammoth Cave. 
Mammoth Cave. 

"'See Proceed. Amer. Entom. Soc., 1871, p. 33:&. 

Unknown to me. 
Unknown to me. 
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These are the only true cave insects at present known in 
these fauna. Other species were collected within the mouths 
of the caves, but which can not be classed with the preced­
ing, as cave insects proper. 

Catops n. sp.? 
Quedius Bpelalu8, Horn. 
Le8teva n. Bp. 

Wyandotte Cave,. 
Wyandotte Cave. 
Wyandotte Cave. 

And another, Alreocharide Staphylinide, allied to Tachyusa, 
also from Wyandotte Cave. No names have as yet been 
given to any of these excepting the second. A monograph 
of Catops has already appeared containing many species 
from our fauna, and as the work is inaccessible at present, I 
have hesitated to do more than indicate toe presence of the 
above species. 

Two other species of true cave insects are known in our 
fauna; Anophthalmu8 pU8io Horn, (Virginia) Erhart's Cave, 
Anophthalmu8 pubescen8 Horn, (Illinois) Cave City Cave. 

The cricket of the Wyandotte Cave is stouter than that 
of the Mammoth, and thus more like the Raphidophora lapi­

dicola of the forest. There were three species of iies, ona 
or more species of PoduridaJ and a Oampodea not deter-
mined. ' 

Centipedes are much more abundant in the Wyandotte 
than in the Mammoth Cave. They especially abounded on 
the high stalagmites which crown the hill beneath the Mam­
moth dome, which is three miles fr,om the mouth of the 
cave. The species is quite distinct from that of the Mam­
moth Cave, and is the one I described some years ago from 
caves in Viginia and Tennessee. I call it Spiro8trephon 
cavernarum, agreeing with Dr. Packard that the genus· to 

*~ia. 



100 eEOLOGICAL REPORT. 

which it was originally referred is of doubtful validity. ThEt 
species is furnished with a small triangular patch of eyes~ 
and is without hairs, but the antennre are quite elongate. 
Its rings are quite handsomely keeled. The allied form found 
by Caleb Cooke in the Mammoth Cave has been described 
by Dr. Pack!lrdas Spirostrephon Copei. It is eyeless, and 
is, on this account alone, worthy of being distinguished 
generically from Spirostrephon, though the absence of pores 
asserted by Dr. Packard, would also constitute another char­
acter. Spirostrephon possesses a series of lateral pores as I 
have pointed out in accordance with Wood's view.t This 
genus may be then named Scoterpes. I look for the dis­
covery of S. eal1ernarum in the Mammoth Cave. 

Two species of Arachnidans were observed, one a true 
!!pider, the other related to the "long-legs" of the woods . 
.A. species, similar to the former, is found in the Mammoth 
Cave, and others in other caves, but in every instance where 
I have obtained them, they have been lost by the dissolution 
of their delicate tissues in the impure alcohol. The other 
forms are more completely chitinized and are easily pre­
served. They are related to the genus Gonylepte8 found 
under stones in various portions of the country. Dr. Wood 
describes a species from Texas, and I have taken them in 
Tennessee and Kansas. In the Wyandotte Cave I found a 
number of individuals of a new species at a place called the 
Screw Hole. This is a narrow passage between masses of 
rock, which rise from the end of a gallery to the floor of It 
large room called the 'Senate Chamber. Though living at a 
distance of four or five miles from the mouth of the cave, 
this species is furnished with eyes. Its limbs are not very 
long, but its palpi are largely developed, and armed with a. 

tProceed. Amer. Entom. Soc., 1870. 
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double row of long spines pinnately Fig. m. 

arrang~d, like its relative of the Mam­
moth Cave, the Acanthocheir. This 
:species is described at the end of the 
ttrticle as Erebomaster jlavescens Cope. 

501 

In its relationships it may be said fie~rf'~i'::.t'-cens, magal­

to stand between Acanthocheir and Gonyleptes. 

Besides Acanthocheir, another blind Gonyleptid exists in 
the Mammoth Cave, which I found several miles from the 
mouth. It is blind like the former, but differs in having 
many more joints to the tarsi, approaching thus the true 
Phalangia, or long-legs. There are six joints and terminal 
-claws, while Acanthocheir is said to have two and Erebo­
maste1' three joints. It is larger than' A. armata, and has 
much longer legs. Its palpi are also longer and their spines 
terminate in long ~airs. I have named it Phrixis longipes. 

Dr. Packard and Mr. Putnam have already discussed the 
Fig

K
'115' question of the probability of the origin of these 

blind cave animals by descent from outdoor specie:a 
having eyes. I have already expressed myself in 
favor of such view, and deem that in order to prove 

Erebo- it we need only establish two or three propositions. 
master 
1f:f:"":: First, that there are eyed genera corresponding 
elo:.om closely in other general characters with the blind 
ones; second, that the condition of the visual organs is in 
some cave type variable; third, if the abortion of the visual 
organs can be shown to take place coincidentally with gen­
eral growth to maturity, an important point is gained in 
explanation of the modus operandi of the process. 

First, as to corresponding forms; the Typhlichth'!jB of the 

*Our engraver hili! not correctly represented the poIIterior lateral border 
.f the large doraal BCutum. The mandible should also haye been repre- . 
• nted Ill! terminating in a pair of nippers.-EDs. 
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Mammoth is identical* with Ohologasier, except in its lack 
of eyes. Oreoneeies bears the same relation to Cambarus; 
Stygobromus bears nearly the.same to Gammarus, and Seo­
terpes is Spirostrephon without eyes, and no pores. 

Secondly, as to variability. 1 have already shown that 
in Gronias nigrilabri8, the blind Silurid from the Conestoga 
in Pennsylvania, that while all of several specimells observed 
were blind, the degree of atrophy of the visual organs 
varies materially, not only in different fishes, but on differ­
ent sides of the same fish. In some the corium is imperfo­
,rate, in others perforate on one side, in others on both sidesr 

a rudimental cornea being thus present. In some the ball 
. of the eye is oval and in others collapsed. This fish is 
related specifically to the, Amiuru8 nebulo8U8 of the same 
waters, more nearly than the latter is to certain other 
Amiuri of the Susquehanna river basin, to which the Cones­
toga belongs, as for instance the A. albidu8; it may be sup­
posed to have been enclosed in a subterranean lake fora 
shorter time than the blind fishes of the Western caves, not 
only on account of the less degree of loss of visual organsr 

but also in view of its very dark colors. A feature on 
which I partly relied in distinguishing the species has, per­
haps, a different meaning. ~he tentacles or beards were 
described as considerably shorter than those of allied species. 
On subsequently examining a number of individuals I was 
struck with the irregularity of their lengths, and further 
inspection showed that the extremities were in each case 
enlarged, as though by a cicatrix. I have imagined that 
the abbreviation of the tentacles is then due to the attacks 

-Mr. Putnam shows that the known species of Chologaster differ from 
those of TyphlichthY8 in the lack of the papillary ridgell, which is prob­
ably another generic character similar to the 1088 of eyes. The absence 
in Chologaster of minute palatine teeth, and the presence of an additional 
pair of pyloric creea, which he mentions, will be apt to prove only specifio 

• 
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of carnivorous fishes which inhabit the subrerial waters into 
which the Gronias strays, from whom 'its blindness renders 

. it unable to protect itself. 

Fig. 116. 

Orconect .. pellucid .... var., nat. size. 

Thirdly, it is assert~d that the young Orconecteapossess 
eyes, and that perhaps those of the Typhlichthys do also. If 
these statements be accurate, we have here an example of 
what is known to occur elsewhere; for instance, in the 
whalebone whales. In a fretal stage these animals possess 
rudimental teeth like other Cetacea, which are subsequently 
absorbed. This disappearance of the eyes is regarded with 

• 
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reason by Professor Wyman as evidence of the descent of 
the blind forms from those with visual organs. I 'would 
suggest that the process of reduction illustrates the law of, 
"retardation," accQmpanied by another phenomena. Where 
characters which appear latest in embryonic history are lost 
we have simple retardation; that is, the animal in successive 
generations fails to gr@w up to the higheilt point, falling 
farther and farther back, thus presenting an increasingly 
slower growth in this special respect. Where, as in the 
presence of eyes, we have a character early aSflumed in 

.embryonic life, the retardation presents a somewhat different 
phase. Each successive generation, it is true, fails to come 
up to the completeness of its predecessor at maturity, and 
thus exhibits" retardation;" but this process of reduction 
of the rate of growth is followed by its termination in the 
part long before growth has ceased in other organs. This 
is an exaggeration of retardation. Thus the eyes in the 
Orconectes probably once exhibited at maturity the incom­
plete characters now found in the young, for a long time a 
retarded growth continuing tq adult age before its termina­
tion was gradually withdrawn to earlier stages. Growth 
ceasing entirely, the phase of atrophy succeeded, the organ 
becomes stationary at an early period of general growth, 
being removed, and its contents transferred to the use of 
other 'parts by the activity of "growth force." Thus for 
the loss of late assumed organs we have" retardation," but 
for that of early assumed ones, "retardation and atrophy." 

In comparing the list of animals from the Wyandotte 
with that of the Mammoth Cave, it will be observed that 
the representatives in the former of two of the blind genera 

'of the latter, are furnished with eyes. These are the FJrebo­
master and Spirostrephon, which correspond with the .Acan-
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thocheir and Scoterpe3 respectively. In the outer part of a 
branch of tbe Wyandotte I took two eyed beetles, the Que­
diuB spe{reus and a PlatynuB. 

The outdoor relatives of the blind forms are various. 
Those having congeners outside are the SpiroBtrephon, Cam­

podea, Machilis Phora, Raphidophora. Those with near 
but few allies, the Scoterpes, AmblyopBis and the three Gony­
leptida;. Species of the latter are much more rare in this 
country than those of Phalangiida;, which are' not known 
from the caves. The Orconectes is mostly fresh water in 
kindred, while Packard shows that those of the Ca;cidotea 

are marine. Those of the Cauloxenus are partly marine, 
and those of the Stygobromus fresh water and marine. 

The mutual relations of this cave life form an interesting 
subject. In the first place, two of the beetles, the crickets, 
the centipede, the small crustaceans (food of the blind fish) 
are more or less hl1rbivor<!us. They furnish food for the 
crawfish, AnopthalmuB, and the fish. The vegetable food 
supporting them is in the first place fungi, which in various 
small forms, grow in damp plaees in the eave, and they can 
always be found attached to excrementitious matter dropped 
by the bats, rats and other animals which extend their range 
to the outer air. Fungi also grow on the dead bodies of the 
llnimals which die in the caves, and are found abundantly 
on fragments of wood and boards brought in by human 
agency. The rats also have brought into fissures and cavi­
ties communicating with the cave, seeds, nuts, and other 
vegetable matters, from time immemorial, which have fur­
nished food for insects. Thus rats and bats have, no doubt, 
had much to do with the continuance of land life in the 
cave, and the mammals of the post-pliocene or earlier period, 
which first wandered and dwelt in its shades were intro­
ducers of a permanent land life. 
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As to the small crustaceans, little food is necessary to 
snpport their small economy, but even that little might be 
thought to be wanting, as we observe the clearne~s and 
limpidity of the water in which they dwell. Nevertheless 
the fact that some cave waters communicate with outside 
streams is a sufficient indication of the presence of vegetable 
life and vegetable debris in variable quantities at different 
times. Minute fresh water algre no doubt occur there, the 
spores being brought in by external communication, while 
remains of larger forms, as confervre, etc., would OCCllr plen­
tifully after floods. In the Wyandotte cave no such con­
nection is known to exist. Access by water is against the 
Clllrrent of small streams which discharge from it. On this 
basis rests an animal life which is limited in extent and must 
be sllbject to many viciRsitudes. Yet a fuller "examination 
will :probably add to the number of parasites oil those already 
known. The discovery of the little Lernrean shows that 
this strange form of life has resisted ail the vicisBitudes to 
which its host haB been subjected. That it has outlived all 
the physiological struggles which a change of light and tem­
perature must have produced, and that it still preys on the 
food of its host as its ancestors did, there is no doubt. The 
blindness of the fish has favored it in the "struggle for 
existence," and enabled it to maintain a position nearer the 
commissariat, with less danger to itself than did its fore­
fathers. 
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SALTPETRE CAVE. 

Half a mile northwest from the Wyandotte House, and 
about one hundred feet lower down, in a ravine, a doorway, 
five or six feet high and thirty feet wide, spanned by heavy 
ledges of limestone, gives entrance to a room two hundred 
and twenty-five feet long, seventy-five feet wide and fifteen 
to thirty high, with flat, clean ceiling. The contents and 
nitrous earth of the floor was removed for the manufacture . 
of saltpetre during the war of 1812; fragments of the lix­
iviating hoppers, vats, troughs and furnaces still remain after 
a lapse of more than sixty years, showing the extent and 
importance of the work carried on by Dr. Adams. 

Near the door, on the right, are two columnar stalactites, 
ten feet long and fifteen to twenty inches in diameter, which 
have become united from the center downwards-they are 
known as the "Siamese Twins;" heavy fringes of stubby 
stalactites ornament a few of the rocky ledges. In the right 
hand corner two enormous inverted funnel-shaped chimneys 
loom up out of sight and light, through the rock, about 
fifteen feet in diameter-a "Cydopean furnace." Many 
pebbles and ronndedlstones of various sizes, show the volume 
and velocity of the current of water which once flowed here 
and excavated this cavern. 

LITTLE WYA~DOTTE CAVE .. 

This is clos~ to the ho~el, and from parallelism of direc­
tion, it is probable that it w¥ once connected in some w~y 
with the main cavern, and th~t passages which once existed 
are now banked up with silt ~r fallen rocks; the separation 
is not great, for on one occa~ion, when a military band was 
playing in the latter, the music waR distinctly heard in the 
inner chamber of Little Wyandotte. The whole length is "-
about two thousand feet; it is entered by descending a ladder 
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in a well-shaped opening about three feet in diameter, situ­
ated on the side of a sink funnel. After recovering from 
the sudden darkness, on entering, the vestibule is found to 
be twenty by forty feet, and ranging from two to fifteen feet 
high, with a few round or flat stalactites pendant from the 
roof. Proceeding north the narrow passage is almost 
obstructed by a huge columnar stalagmite, five feet high 
and two and a half in diameter, wonderfully symmetrical in 
form, called" Pompey's Pillar," which guards the entrance 
to the house of the" Star Eyed Egyptian "-" Cleopatra's 
Palace"-which is a gem of beauty; hundreds of stalac­
tites, from snowy white to brown, hang from the roof, iso­
lated or clustered in sheaves and fringes. The recesses are 
draped in wave.;.folded stone, hanging at places as heavy as 
damask and at others light as silk. Many of the stalactites 
are short resonant tubes, while others reach from roof to 
floor, with little or no variation in size; the floor is encum­
bered with stalagmites from a few inches to two feet high, 
and from one to three feet in diameter, finely illustrating 
Southey's picture of "stone drops from the cavern's fretted 
hight." On the right stalagmites reach up and blend with 
stalactites aud form a pillared recess, draped about the top 
with clusters of needle-shaped pendants in sheaves. Close 
by a broken column, the work of some vandal Anthony, 
lies pro)le, and is called" Cleopatra's Couc~" and" Bower." 
The Egyptian· department is thirty feet long, twenty feet 
wide, and from :five to twenty high. A pit succeeds, in 
which flows the" River Styx" at flood time; the violence 
of this winter torrent is indicated by the extent of the 
chasm, which is dark as Phlegethon and reported as sixty 
feet deep; but, happily for moderns, is bridged with a slip­
pery, rough stone beam; crossing this" Natural Bridge," 
a massive, fluted, monolitic column blocks the way; crawl­
ing around and under the inclined side, it is found to be a 
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great stalactite, thirteen and a half feet long and three to 
six feet in diameter, which has fallen from a dark receRS in 
the ceiling; it leans against and partly covers its opposing 
stalagmite, an obtusely conical monster, ten feet in diameter 
and eleven feet lligh, decked with shelly plaits along its 
fluted sid~s, which, when gently struck, give out soft, 
musical notes, Immediately beyond this passage is a fluted 
stalagmite, eighteen feet high and two and a half in diam­
eter, which supports or oppORes a succession of stalactites 
reaching seven feet back, connected by a heavily folded 
stone curtain fretted with white coral work; behind this 
curtain some exquisite cave decorations are seen on the 
"Corinthian Column," a straight, symme:rical shaft which 
springs from floor to ceiling, nine and a half feet long and 
scarce three inches in diameter; a number of slender, 
tubular stems cluster around the capital of this column, each 
terminated with a drop of water, which glistens in the arti­
ficial light like a well cut diamond. The remainder of the 
room is crowded from floor to roof with a profusion of lime 
work, representing curtains, fringes, columns, mouldings, 
cornices, etc. Twenty yards beyond is a small chamber 
forty feet long, twelve wide and high, containing a single 
stalactite and, two stumpy stalagmites, succeeded by a long, 
low passage, once the lair of beasts. In the vanlt beyond 
is . the "Tomb of Moses," a coffin-shaped mass of rock 
twelve feet long, four wide and three feet high; stalagmitic 
tapers have grown up at the head, and, from above is sus­
pended a cluster of points aU tipped with water, which, in 
the lamplight, gluw like fire.' With the conviction that 
there is no mistake about Moses or the reality of his alleged 
tomb you pass on to the most brilliant illustration of dreamy 
cave life, a combination of all the peculiar, weird, startling, 
fascinating forms, pillars, columns, obelisks, spires, mina~ets 
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and domes, built up in Parian whiteness or opalescent ala­
baster, promiscuously crowded into a space sixty teet long. 

fifteen to thirteen feet wide and ten to fifteen high. 
Some of the ornaments are colossal, with robust strength, 

others are delicate and slender, as if a mere snow line, all 
enriched with fringes of pearly tubes, tipped with the ever­
present, sparkling drops; crystal alcoves, elfin recesses and 
fairy bowers are hidden in every nook. The name of" Pan­
theon" has been suggested for this H Crystal Palace." 
"Jupiter" reigns on the "Pillar of Clouds," "Venus', 
sleeps in Parian marble, "Diana" aims at a shadowy doe, 
~'Ceres" waves her golden sheaves,- but dearer to Saxon 
hearts are the eHs and fays that hold festival in a hundred 
nooks and crannies; last" Cupid," with his arrows tipped 
with fire, is ever ready to transfix twi~ hearts and register 
troths plighted before his pearly shrine. 

The whole ofthePant~eon is a group of wonders, demand­
ing long study to be fully understood and appreciated. 

ECONOMIC GEOLOGY. 

There is room ,for improvement iIi tbe agriculture of this 
county. The river bottom!! are highly productive, and with 
judicious rotatiou of crops will prove fertile for years to 
come; the level plateau covering the elevated region on the 
eastern side of the county may be referred to lacustral origin. 
It has a close, cold soil, whi(~h in dry seasons, or when well 
drained, shows great strength, producing good crops of hay, 
wheat, etc. This may be greatly enlaq~ed, and the crops 
wonderfully increased by a judicious system of tile and open­
air drains, and tllus the value of the farms brought up to an 
average with more favored regillns. The soil in the hilly 
regions of the western part of the county is, as a rule, com­
posed offine siliceous material, (\as;\y e~haustedJ and requires 
careful management. Exhaustive crvps should be avoided, 
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the stalks, straw and chaff of all the crops should invariably 
be returned to the soil as manure, and a large area devoted 
to fruit and orchard grass for permanent pastures and clover. 
Exhausted fields may be profitably treated every five years 
with a dreseing of thirty to fifty bushels of lime to the acre. 
Experiments through l:l series of years in adjoining counties 
show that the application of 150 to 200 pounds of bone dust 
per acre, costing from twenty to twenty-two dollars per ton, 
gives an increase of 75 to 100 per cent. in the yield of wheat, 
(}orn, etc., and its use proves remunerative. 

The following was reported as average crops: 

Wheat, upland...... ......... ...... ...... ...... ...... 5 bushels per acre. 
Wheat, bottoms ...................................... 11 bushels per acre. 
Corn, upland .......................................... 20 bushels per acre. 
Corn, bottom .......................................... 30 bushels per acre. 
Onions .......... ; .............................. 200 to 300 bushels per acre. 
Potatoes ....................................... 150 to 300 bushels per acre. 

From Leavenworth the following shipments of farm pro­
ducts were reported for 1876: 

Onion8, 4,000 bushels, at 50 cents per bushel............ ...... $2,000 
Potatoes, 4,500 bushels, at 50 cents per bushel...... ......... 2,750 
Dried apples, 5,000 blishels, at $1 per bushel... ...... ......... 5,000 
Apples, 30,000 barrels, at $1 per barrel. ............... " ....... 30,000 
A pple brandy, 20,000 gallons, at $1.40 per gallon ........... 28,000 
Sorghum syrup, 1~,330 gallons, at 33 cents per gallon...... 6,100 
Cider, 1,100 barrels, at $4 per barceI........... ...... ...... ...... 4,400 
Cabbages, 40,000 beads, at 5 cents per bead •...••. ...... ...... 2,000 
Chestnuts, 25 bushels, at $2.50 per bushel... ...... ...... ...... 62 

Total ...... ~ .................................... :. ................... $80,312 

Small fruits and the peach seem well adapted to the hilly 
uplands, and with fair culture a failure is mre. Apple 
orchards are numerous, produce well, and with diligent 
management are highly remunerative. At the county sf/!at 
an establishment for canning and drying fruit, with im-
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proved steam fixtures, would, with reasonable certainty, 

prove profitable to farmers and operators. 
The following exhibit of the production of apples in 1877 

is made up from reports of Messrs. Roberson, Ellsworth 

and Panky: 
APPLE CROP OF 1877. 

Union township ..................................................... . 
Johnson township .................................................. . 
Patoka township ........•............................................ 
Sterling township ............................................•....... 
Liberty township ................................................... . 
Whiskey-run township ..............................•.....•........ 
Jennings township ................................................. . 
Ohio township ................ : ....................................... . 
Boone township ..................................................... . 

Barrels. 

50,000 
8,000 

12,000 
65,000 
~O,OOO 
60,000 

100,000 
150,000 
15,000 

480,000 

Much of this fruit is consumed by stock on the farm; it 
is sold on the trees for fall and winter feeding at ten to fifteen 
cents per bushel, and when delivered at Leavenworth the 
price ranges from fifteen to twenty cents per bushel; not 
more than ten per (lent. of the crop is shipped out of the 

Gounty. 
Either the nature of the !Soil is injurious to burrowing 

grubs, or the sulphurous character of the atmosphere, 
derived from sulphur springs, gas seeps and the decomposi­
tion of pyritous shales, protects fruit from many pests, else­
where so injurious to such crops. A vineyard of sixty acres 
has been planted by Brown & Co. on the summit of the 
high knob near Leavenworth, with good prospects. 

BUILDING MATERIALS. 

Building materials are abundant; clay of excellent quality 
is found and used in almost every part of the county; sand 
for plastering and mason's uses is obtained from bars along 
the creeks and river, and beds, furnishing excellent samples 



,------------~- -~--

I 

I 

CRAWFORD COUNTY. 513 

for this purpose and for the manufacture of glass, occur at 
Pilot Knob, near BrownsvilleJ and other places, where the 
lower strata of the Conglomerate is in a disintegrating con­
dition. 

The massive beds of Chester sandrock may be recom­
mended as furnishing, at low prices, goad material for foun­
dations, piers, rouble masonry, grindstones and whetstones; 
this stone is ot good quality, and may bc ,ore readily quar­
ried and shipped than any other rock obs rved in this part 
of the State. 

Paving stones, so ripple-marked as to give adhesion to the 
foot, are easily aC(lessible and of remarkable endurance. 

Beds of oolitic limestone are of great thickness near Mill­
town, 'and thinner ledges ~ccur on Little Blue river and at 
Leavenworth; ii is almost snow white or of a creamy tint, 
nearly pure, and capable of a high finish, and of sufficient 
strength to bear the heaviest burdens. Samples from a 
neighboring quarry give tile resistance to crushing weight 
at 10,250 pounds per square inch, a cubic foot weighs 149.59 
pounds, and,.the ratio of absorption is 1 to 27. 

This limestone has no equal for making quick-lime; on 
account of its superior purity the attention of lime burners 
is called to this, stone. 

ANALYSIS OF OOLITIC LIMESTO:NE. 
Per cent. 

Water dried at 2120 F............... ........................ ......... 0.50 
Silicates.. ..... .... ...... ......... .. .... ......... ...... ......... ...... ...... 0.31 
Ferric oxide........... ...... .•. ......... ......... ......... ...... .... ..... 0.18 
Alumina ...... ......... ...... ......... ...... .. .... ...... ......... ......... 0.14 

Lime ....................................................................... 54.93 
Ml\.g1lesia .......................................................... None. 
Carbonic acid.. .......... ......... ...... ...... ...... .... ..... ...... ...... 43.17 
Sulphuric acid.. ...... ...... ...... ...... ......... ...... ...... ...... ...... 0.25 
Chlorides...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... 0.40 

Combined water and 108s ............... "'j ......................... ~ 

100.00 
[B3-GBO. REPOaT.] 
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The timber supply is good. Large quantities of oak, 
hickory, poplar and walnut lumber are shipped; the forests 
are extensive and can supply a large demand. 

The water power is largely in excess gf local necesAities, 
and many valuable sites are unoccupied, and those on Blue 
river are worthy of examination by millers and'manufactur­
ers; the river is fed by cave springs, heuce the summer 
stream is reliable, and the pure water is admirably adapted 
to the manufacture of white paper and chemical products. 

DOMESTIC ANIMALS. 

The breeding of improved stock does not receiv$ that 
attention in this county that is given to" it in regions where 
large area.."l are devoted to permanent pastures. The horses, 
as in all hilly countries, are hardy, patient and well mut;cled. 
Hogs are extensively grown, th~ large biennial crop of 
:acorns accounts for the immense productions of plllrk for the 
favored years, a difference of $50,000 to 8I!75,000 being 

reported. • 

MINERAL SPRINGS . 

. These springs have an enviable local character for cura­
tive power. The 'Vhite Sulphur waters are declared, by 
resident physician!, to have specific efficacy in diseases of 
the kidneys, skin, liver and mucous membranes, and also 
highly remedial in' cases of dyspepsia, rheumatism, scrofula. 
and kindred diseases. 

The following analyses of waters from Crawford county 
were made by Dr. G. M. Levette in the laboratory of the 
Geological Survey, and show the chemical value of these 
waters: 
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A.NALYSI8 OF WA.TER FROM EATON'S WHITE SULPHUR WELL. ' 

(80utheut quarter Sec. SIS, Town. 3 sollth, Range 1 west.) 

One imperial gallon (ten pounds) contains 316.241 grain. 
of solid matter. 

The water was transported from the spring to the labora­
tory in stone jugs, and at the time of examination had lost 
a portion of Bulphydric acid and carbonic acid gases orig­
inally in it. Sulpbydric acid found at the time of exam­
ination, 2.35 cubic inches per gallon. 

The mineraI constituents found are given in grains in one 
imperial gallon: 

Grains. 

Ferric oxide •••• ••••• ...... •••••• ......... ...... •• .... ......... ..... •••• 1.480 
Lime .................................. .,. ..... , ......... , .................. 27.830 
Magnesia .............................. ~. ......... ......... ...... ......... 23.890 
Potash ........................................................... ,... .. .... 3,500 
Soda........... ......... .......................................... ......... 5.700 
Sodium .......... ......................................................... 59.190 
Sulphuric acid ......................................................... 53.693 
Carbonic acid ........................................................... 48.615 
Chlorine ................................................ " ................. 91.343 

816.241 

The above constituentS are probably combined ag follows: 

Grains. 
Carbonate of protoxide of iron.... ..... ......... ......... ......... 2.384 
Bicarbonate of lime ................................................... 57.021 
Bicarbonate of magnesia......... ......... ...... ...... ...... ......... 20.160 
Sulphate of liDle ....................................................... 13.744 
Snlphate of magnesia... ...... ...... ......... ...... ...... ...... ...... 52.775 
Sulphate of IIOda ... , ..................... , ......... , .................... 13.145 
Sulphate of potash ........................................... :........ 6.479 
Chloride of80dillm ................................................... 150.533 , 

816.241 

For medicinal qualities of the above water see page 444. 
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ANALYBIS OF WATER FROM THE "TAR SPRING." 

(Southeast quarter Sec. 15, Town. 8, Range 1 west.) 

This water had a slight odor of petroleum, with a few 
globules of oily matter floating on the surface. It contained 
no sulphydric acid or chlorine. 

Total solid matter in one imperial gallon, 50.003 grains? 
eomposed of the following: 

Grains. 

Ferric oxide .............................................. ;....... ...... 2.800 
Lime ...................................................................... 10.080 
Magnesia .......................................................... :....... 4.380 
Potash.... ...... ...... ............ ......... ......... ........... .... ...... 1.100 
Soda........... ......... ......... ...... ..................... ......... ...... 1.860 
Sulphuric acid ...... ............ ...... ......... ...... ......... ......... 10.622 
Carbonic acid ........................................................... 19.271 

60.003 

The above constituents are probably combined as follows: 

Grains. 

Carbonate of protoxide of iron ...... ......... ...... .... ..... ...... 4.611 
Bi-carbonate of lime .................................................. 25.925 
Bi-carbonate of magnesia ............................................. 2.495 
Sulphate of magnesia ................................................ 10.799 
Sulphate of soda ........................................................ 4.237 
Sulphate of potash.. ......... ...... .... ..... ......... ...... .. .... .. .... 2.036 

50.003 

For medicinal properties of the above water see page 445. 

ANALYSII OF WATEB F1:OM OTT'S SALT WELL, AT MIFFLIN POSTOFFICE. 

(See. 32, Town. 2 lOuth, Banie 1 west.) 

This water has a strong smell of sulphydric acid, and still 
held 3.2 cubic inches to t~e gallon after standing in a jug 
for four or five weeks. 

Total solid matter in one imperial gallon: 5328.75 grains. 
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Quantitative analysis gave the following: 
Uralns. 

Ferric oxide •....... ......... ...... ......... ...... ...... ...... ......... 9.100 
Lime. ........ .. .... .. .... ......... .... ..... ...... .. ......... ...... ...... 2::15.460 
Magnesia...... ...... ......... .... ..... ......... .... ..... ......... ...... 65.220 
Potash.... ...... .... ..... . ..... ...... .... ..... ...... ...... ......... ...... 6.000 
Soda...... ...... .... ..... ...... .... ..... ...... ......... ...... ...... ...... 12.660 
Sodium ................................................................. 1846.760 
S1;Jlphuric acid.. ......... ......... ......... ......... ...... ............ 65.444 
Carbonic acid......... ......... ......... ...... ..................... 238.105 
Chlorine ................................................................ 2850.001 

5328.750 

The above constituents are probably combined as folloW8: 

Grain!. 

Carbonate of protoxide of iron ......... ......... ...... ......... 14.661 
Bi-carbonate of lime ..................................... ~... ...... 401.089 
Bi-carbonate of magnesia ...................... : .................. 107.035 
Sulphate of lime........ ...... ...... ...... ...... ...... ...... ......... 26.347 
Sulphate of magnesia....... ...... ...... ...... ...... ...... ......... 42.754 
Sulphate of soda........... ......... ......... ...... ......... ......... 28.996 
Sulphate of potash........ ...... ...... ......... ...... ...... ......... 11.107 
Chloride of sodium ........... , ..................................... 4696.761 

5328.7@0 

For description of the above well and water see page 448. 

ANALYSIS OF WATER FROM BENHAM'S CARBURETTED SALINE WELL. 

(Sec. 4, Town. 3 south, Range 1 weat.) 

Total solid matter in one imperial gallon 7240.8 grains, 
consisting of: 

Grains, 

Ferric oxide................................. ..... ......... ...... ...... 6.650 
Lime ..................................................................... 828.790 
l[agnesia ............................................................. :. 102.100 
Potash ............................................ : ...... ...... ......... 15.160 
Soda ................................... ~ ...... ...... ...... ...... ......... 11.280 

-Sodium ................................................................... 2461.800 
Sulphuric acid ........................................................ 117.632 
Carbonic acid ......... ......... ....... .• ......... ...... .. .... ......... 688.495 
Chlorine ............................................................... 3568.893 

7240.800 
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The above constituents probably exist in the water in the 
following combinations: 

Grains. 

Carbonate of protoxide of iron........... ..•...•.. ......... •••... 10.713 
Bicarbonate of lime. ...... ...... ...... ......... •.•...... ...... ...... 795.910 
Bicarbonate of magnesia .......................................... 215.232 
Sulphate of lime............... ......... ......... ......... ...... ...... 34.818 
Sulphate of magnesia ............................................... 104.537 
Sulphate of soda... ....••..• ....•.... ......... •....•... ......... ...... 25.836 
Sulphate of potash._...... ......... ......... ...... •..•••••. •••••.••• 28.063 
Chloride of sodium_ ................................................ 6025.691 

7240.800 

For description of the above well and water see page 450. 

ANALYSIS OF WATER FROM HARTFORD SULPHUR SPRING. 

(Sec. 18, Town. 2 south, Range 1 west.) 

This water, as received from the spring with those above 
de8Cribed, had a slight odor of sulphydric acid, and yielded 
0.785 of a cubic inch per gallon. 

Total solid contents in one imperial gallon, 144.2 grains, 

eC>nsisting of; 
Grains. 

Ferric oxide ...................... ;. •••... ...... ..... ......... ......... 1.~ 
Lime. ......... .....• ......... ...... •....• ...... ...... ...... ...... ••.••. .•. 12.500 
:Magnesia.. ......... ...... .. .... ...... ...... ...... ...... ...... ...... ...... 8.480 
Potash.. ......... .... ..... ......... ...... .•.•.• ...... ...... ......... ...... 0.850 
Soda........ ...... ...... ...... ...... ...... ...... ...... ......... ...... ...... 40.220 

. Sodium .................................................................. 28.648 
Sulphnric acid ......................................................... 20.151 
Carbonic acid· ........................................ ; .................. 23.74,1 
Chlorine ... ......... ...... ...... ...... ...... ...... ......... •• .•.. ......... 404.210 
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The above' constituents are probably combined in the 
water as follows: 

Grain •. 

Carbonate of protoxide of iron... ...... ...... ......... ...... ...... 2.255 
Bicar150nate of lime ........................................... ' ....... 24691 

Bicarbonate of magnesia ............................................ 11.35? 
SUlphate of lime....... ......... ...... ...... ...... ...... ...... ......... 7.042 
Sulphate of magnesia ................................................ 14.761 

Sulphate of soda....... ...... ......... ......... ......... ......... .....• 9.665 
Sulphate of pota8h.......... ...... ...... ......... ......... ............ 1.573 
Chloride of sodium ................................................... 72.81\8 

144.200 

For medicinal qualities of this water see page 450. 

COAL. 

The coals of this county are outcrops of coal A, the 
lowest seam i~ the Indiana coal field. They are generally 
thin, aud the coal, as a rule, is impure and sulphurous. A 
few openings were exceptionally pure, as that at Knight's 
bank, which is a rich, caking coal, excellent· for stove and 
blacksmiths' use; banks of similar quality may be expected 
in neighboring localities. There is no surplus for shipment. 
The under c.lays of this coal will furnish abundant supplies 
of fire clay for bricks, potteries, tiles and terra cotta wares. 

SALT. 

Salt was formerly made at the Ott and Benham wells; 
the brine was rich, producing twenty barrels of salt per 
day, and the salt was pure, but not in sufficient quantity to 
defray the expense of the fixt~res for evaporation, etc. 
Boring to a greater depth will not increase the quantity of 
brine, but probably reduce its strength by dilution and 
decomposition. 
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PETROLEUM. 

Petroleum, or mineral tar, has been found on the surface 
at springs and seeps in small quantities at more than twenty 
localities. During the" oil excitement," from 1864 to '68, 
ten wells were bored in this county, and almost everyone 
yielded a "show" of oil, but in no case could a yield of 
more than a pint a day be heard of, and in some cases only 
a few oily drops upon the surface of thousands of barrels of 
water was found to reward the toil and capital of enthusi­
astic seekers after" more light." The oil, supplying rocks 
of this vicinity are so limited that there is hardly a possi­
bilityof striking a paying well, and money invested in such 
an enterprise will be literally" sunk." Some of the white 
sulphur fountains now runuing from wells bored for 'oil are 
more valuable than any oil well possible in the county. 

MARL. 

A pyritous shale of considerable thickness has been noted 
on preceding pages, lying above and beneath the Kaskas­
kia or upper limestone of the Chester group. On exposure 
it is pulverulent, and in this condition, on account of the 
sulphurous gases in the air and sulphates in the water, it is 
intolerant of vegetal life, and such exposures are black, bar­
ren spots, locally called" glades." 

Strata of the same horizon in Grayson county, Kentucky, 
were examined hy A. J. Norwood., who says:* "The ilhales 
or marls are valuable. Their position is in the Chester 
group, and are found, when developed, over a large portion 
of the western part of the State. The marls are wonder­
fully rich in potash and soda, and for that reason pObsess 
properties which s~ould render them unexcelled for fertiliz­
ing worn out tobacco lands. 

*Kentucky Geol. Rep., 2d series, Part VIII, Vol. IV. 
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"ANALYSIS OF CHESTER MARLS. 

(After being dried at 212" F.) 
Per cent. 

Oxide of iron, alumina, etc ......................................... 27.811 
Carbonate of lime................................ ......... .. .•.. ...... 0.880 
Magnesia ................ ~ ...... ...... ...... ...... ......... ......... ...... 0.824 
Phosphoric acid.. ......... ......... ...... ... ... .. ...... .... ...... ...... 0.109 
Potash .•... .•. ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... 5.554 
Soda.,...... ...... ......... ......... ......... ......... ............ ...•..... 0.667 
Silica ana insoluble silicates ................................. \..... 59.920 
Water and 1088...... ...... .••.••••• ••••.• ..•... ............ .••••• •••••• 4.235 

100.000 

Tested by farmers and gardeners in Crawford county, this 
decomposed shale is of little or no more value than an equal 
amount of common clay; applied to a worn, sandy soil, it 
act~ mechanically to retain moisture, rather than as a fer­
tilizer. 

ROADS. 

The highways and roads are not first-rate, they ought to 
be made better; there is great room for improvement. Ther~ 

can be no high realization of civic life, no full enjoyment 
of property and the fruits of labor without free social and 
commercial intercourse; this is impossible without improved 
highways, passable at all seasons of the year. Limestone 
makes good, durable roads, when broken and applied to 
well-drained road-beds. The great abundance and cheap­
ness 'of this material in the region under discuiSion, would 
seem to insure, in a short time, its almost universal applica­
tion. The citizen who constructs the first mile of stone road 
in this county will be, by example, a public benefactor. 

The streets of Leavenworth might be raised above high 
water mark and piked. A. practicable route commencing 
near the seminary, and gradually winding around the ravine 
leading by the cemetery to the summit, may be located by a 
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competent engineer. From the top of the bluff, the great 
level plateau invites the construction of a geod pike to Ma­
rengo, with branch{'s to Milltown, Wyandotte, Grantsburg 
and Hartford. Such an enterprise, easily accomplished 
under intellige.at direction, will largely increase the trade 
and importance of the county-seat, and be of unspeakable 
value and convenience to the farmers along the route, and 
citizens of interior villages. Experience shows that a begin-
ning is often the herald. of success. \ 

It is proper to add that the lands of this county offer 
inducements to emigrants. Homes can be had very cheap. 
A thousand families could each secure a forty acre tract at . 
less than two hundred dollars per tract, generally bearing 
enough timber to pay for the farm and improvements. The 
citizens earnestly invite attention ta their cheap lands. 
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ERRATA. 

Pages 323 and ~2; re~ P~inid03 for Perischoechinoidlil. 

Page 324, read Spirijerina for Bpirifrina. 

Page 333, read O. micMlmi for O. michelina. 

Page 334, read rl1)JisM for royil!8a. 

Page 349, fifth line from bottom, eraae lave. 

Page 371, third line from bottom, read PlMninglol& for Remington. 

Page 8i6, tenth line, erase Niagara. 

Pages 389 and 391, read S'ictopura for Ptilodyctia. 

Page 489, thirteeBth line, eraee of thi8 .Repm. 

PllS8.im, read apinuloaa for spinulosus. 
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