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INDIAINA.

BY JOXN COLLITT, M. A,

Pror. E. T. Cox, .
State Geologist :

SIr :—Herewith I hand you my reports on the Geology
of Vanderburg, Owen and Montgomery, together with
results of examinations of the coal fields in the south-
easfern part of Clay, and the coal measure rocks of Putnam
counties.

With acknowledgments for courtesies, I am,

Yours, etc.,
’ JOHN COLLETT.
Newport, Vermillion county, Ind., 31st Dee., 1875.

VANDERBURG. COUNTY.

Vanderburg is situated in the southwestern part of the
State, being, except one, the extreme southwestern county.
Evansville, the seat of justice, and the chief city, is one
hundred and eighty miles distant from Indianapolis. It



VANDERBURG COUNTY. 241

is bounded on the west by Posey, north by Gibson, east
by Warrick county, and on the esouth by the State of -
Kentucky at low water in the Ohio river, and contains
an area of two hundred and forty square miles, or 153,600
acres. The southern boundary is the Ohio—the ¢ Belle
riviere” of the early French adventurers—the beautiful
river of song and stowy. Always navigable, without inter-
ruption from drought or winter’s ice at this poeint, it is the
great artery of trade and economic life to the bordering
region, and bears upon its bosom a fleet of steamers equaling
in value and tonnage that of some internal seas. Belted by
broad alluvial plains or high bluffs, from which interesting *
views full of picturesque beauty may be attained, the
river and valley has been compared by tourists to that
Mecca of travelers, the Rhine of Europe. The eastern and
northeastern parts of the county have their water-shed by
Bluegrass, Locust and Little creek, through Big Pigeon
into the Ohio, and the northwestern parts are drained by
Big creek and its branches into the Wabash.

The river bottoms which border the Ohio are from two
to six miles wide. Composed of a light sandy loam, they
are very fertile, and produce profitable erops of corn, wheat,
potatoes, tobacco and meadow grass. The forests comprise
black and white walnut, red, white and burr oak, red and
white elm, white and black gum, cottonwood, hickory,
maple, willow, sycamore, cypress, pecan, etc., with many
shrubs and vines. At several points, and sometimes in
large areas, the cypress, the catalpa, cane’ and other sub-
tropical plants survive as relics of the warmer clime which
signalized the long past Lacustral age.

That interesting parasite, the mistletoe, was noted as
common on the timber of the valleys, modestly hiding
in the foliage of its victim during the summer, but in
winter waving its ever-green plumes as if in triugpph
over the decay and death of the latter. It selects the
following trees for its food and life, in numbers according
to the order of enumeration; black gum and red elm
seeming to be best suited for its growth. On 1,000 trees,

G. R.—16 '
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the following table will exhibit about the propoi‘tion
attacked by this parasité:

-1, Black SUM ceeeeie vrrerser cosins ssuese sesoranes =sersnsan sesravesn 500
2. Red elMl.cccc covecrnee sovens veares cevsse sonvan susnse varaes sovanrens 420
8. Water Dirch. ... coveeveee cirees ceiieunis sevsrenne cnses sononns 20
4, Black WalnUtb oo covens cruree ser  asen sovvesnes sorass sesvos regnne 15
5. Honey 10CUSE cueeeres srnes frvvnnncs svorersen v eenes seeesunanns 10
6. Blue a8h...ccccecceireiimriarins msns e cectcien rrees seesbns 10
7. B0ft MAPLE veeeeer cerrer srrres srane soine cevns onian bevans denens 10
8. Hackberry ..o censerverenevns sorees cereenees crnass sesnue senane 5
9. YelloW WillOW.eieer siever sesrer venenr mrveranen sieeis conens connees 5

10. Shell-bark hickory.......ccevvoiresiicin “serse sesees sersecens 2
11, SpaniSh 02K ..ccceeervevrereri somrnsvmnresseemer cvsununne cossennen s 1
12, WHhite 08K ..cceireertsrseae vuene seveis  evon crosen saemne cevsmsens 1
13. Wild cherry ceveeies v vonvus vaneen. P S 1

TOtAL.ucuee severe vevens covnen mranss verscrscs saenensorere snsase sesens 1.000

The other creeks flowing across the county, from north-
east to south and southwest, are of no great capacity—
generally small brooks, and in summer droughts are
sometimes nearly dry, yet they flow through valleys from
one to three miles wide, and largely greater than the prob-
able erosive or possible usitude of the present streams and
existing watershed, and demanding more powerful agencies
for their excavation, than those existing at this day. This
point will be further considered under the head of Glacial
" drift. Their “bottoms”” are level, flat, and characteristic-
ally argillaceous, or hard and compact, and demand
underground drainage for successful and profitable growth
of the cereals. They are better adapted to meadow grass,
and good crops of hay, etc., are grown upon ‘them. The
timber indicates the nature of the soil, and comprises white,
burr, water and jack oaks, gum, elm, maple and sycamore,.
etc., with beech, sugar tree, poplar and walnut ou sandy
loams. These “flat bottoms,” with a soft or muddy bed in
the streams and brooks, are almost universal in regions
where the bluffs and table lands are composed of thin, fine,
impalpable sands of the Lacustral age, and the streams.
contrast unfavorably with the brooks, dashing and flashing
over their rocky or pebbly beds, a short distance to the north.

L4
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From the creek and river valleys we pass, sometimes by
gentle ascents, along the tributaries, but ,often by abrupt
bluffs, to the table lands. ‘The latter, in the central and
northern parts, attain an elevation of from 150 to 350 feet,
and average a hight of 225 feet above low water jn the
Ohio river; and being formed, as a rule, from lacustral,
fine sands or loam, the soil is compact, and to a degree
impervious to.air and moisture unless drained or well inter-
mixed with vegetable matter. The flat areas are wet and
predisposed to prairies or ‘openings,” but the slightly
uneven surfaces are clothed with a thick growth of timber.
Of this, post-oak, persimmon and sweet gum are character-
istic if not peculiar. White, red and spanish oaks, black
gum, maple, white and black hickory are common. The
rolling uplands, containing -a generous admixture of red
calcareous. material, imparted by fluviatile action, is richer,
and has a corresponding growth of sugar trees, poplars,
black walnut and ash added to the former list. Both
varieties of upland, when properly cultivated, produce
fair to good crops of corn, wheat, oats and meadow grass.
The hills and high ridges, by the modifying influence of
their elevation, are exempt from the destroying effects of
sudden changes of temperature, and admirably adapted to
the growth of tender fruits and vines. Advantage has
been taken of this situation by progressive farmers and
gardeners, and the many extensive and profitable orchards
and vineyards of this county are regarded sure sources of
income by their prosperous owners. These areas, entirely
elevated above the malaria of the. valleys, are remarkably
free from fevers attributed te that cause. Good cisterns
for filtering and containing rain water for family use, would
furnish an ample supply  of purer water than can be
obtained from wells or springs in this soil, and would prob-
ably, in a considerable degree, avert inflammatory diseases.:

Dr. D. D. Oweén describes this Lacustral loam as a silico~
calcareous earth, of pale reddish gray or ashen flesh tint.
Says that, when in part composed of decomposed material
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of coal measure rocks, it gives rise to some of the best
tobacco land. He glves the following analysis :
Combined moxsture

Soluble organic matter....
Insoluble silicates......covees

Carbonic acid.ee cerees aevreen

Lime weesvees aonnens

MAZNESIA seereris soraiion srtannner srvesar s Ceeresas eraes vesis sesees
Alumina and per oxide of iron

Chlorinemesssees s rsessseres seenis serensve s eesnenrennn srerenseanns 12
Loss and alkalieS.ueeeser srecerees sevsessce vosene wree eese erenenen 1.55

An analysis of water leached through this material is
“found to contain an excess of magnesia, and observation
shows that it has a deleterious effect on the health of those
who habitually employ it for domestic and drinking pur-
poses. During the prevalence of cholera, Owen observes,
that those who habitnally used this kind of water were apt to
be more frequently and seriously attacked, In such locali-
ties, at times of drought, erysipelas and typhoid fevers are
liable to prevail.  Magnesia and its metallic combinations,
rendered deliquescent by exposure to atmosphere, are not
acute poisons, perhaps, in the small quantity which exists,
but long continued use produces a chronic irritation which
may tend to incite disease. Hence the use of pure, filtered
rain water is earnestly urged.

RECENT GEOLOGY.

Allwwium,

The “ river bottoms” or alluvial flats bordering the creeks
and rivers, are due to causes now in action, and are composed
of fine and coarse sand, gravel and smooth stones torn from
older deposits and rounded by rolling over the rough bed
by water in motion; clay and much vegetable matter,
leaves, sticks and trunks of trees are often found buried at
great depths, even more than 100 feet below the bottom of
the present streams, and at the same time fluviatile sand-
bars and gravel beds are found from 100 to 200 feet above
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the high water line, indicating the extreme range of our:
rivers, and the time necessary to erode and remove or sort:
and modify such an immense amount of material. This
deposit is always found above or thrown against the banks.
or excavated edges of the older deposits, and never beneath..

LACUSTRAL EPOCH.

The  Loess or Lacustral beds succeed in age, and are
represented by an ash gray or brownish baff loam, com-
posed principally of a siliceous material in a finely powdered
condition, with a small amount of clay, and rarely contain-
ing shells of tropical or sub-tropical animals. A list of
some of the typical shellsis given in our report on Sullivan
county, 1870. From the black muddy sediment deposited
in the deepest water and in pre-existing canyon-like valleys,
have been found teeth and bones of the Megalonyz, Cast--
oroides and American elephant, and some other large
animals not yet determined. The great Post Glacial lake
covered a large area of the interior of the continent,
including southwestern Indiana and regions adjoining to
the south and west, marking its extreme high water line
at between 700 and 800 feet above the level of the ocean,
thénce gradually decreasing in size and level to mere ponds
and lagoons not over 300 feet above tide-water. Facts
heretofore observed seem to indicate that some relics of the
flora and fauna of that age have survived in sheltered spots.
—in the last lagoons—to this day, as the cypress, persim-
mon, pecan, smooth honey locust, catalpa, thorny sumac and
cane, with the paroquet, cotton-mouth and grass snake and
red-mouthed salamander, which are all of tropic or sub-
tropic life.

The Lacustral deposits consist of:

Redish yellow loam, 8a0dY ceeverree vereevere con sresareas 5to 15 ft.
Gray and buff silicious 10am ...... wec.eere serere verens 10 to 50 ft.

Black quicksand—muck with much vegetable
' matter in pre-lacustral valleys and channels...- 0 to 50 ft.

———

115 ft.
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In the last deposit, or in a cherty gravel lying on it, have
been found in this and adjoining counties the bones of
monster tropic animals, often of South American type, as -
the Megalonyz and other great Sloths, the mammoth or
Elephas Americanus, the great beaver Casteroides Ohioensis,
etc., part of which are described by Leidy in a memoir of
the extinet Sloth tribe of North America, in Smithsonian
contributions. ' -

The remains just referred to are few and fragmentary
and have been regarded as rather indirect and circumstan-
tial. It is therefore gratifying that the present year should
give facts which may be relied on to determine the
“ climate and time” about the close of the Lacustral period.
In sinking a coal shaft at Henderson, Kentucky, at a con-
siderable depth, a bed of animal and vegetable remains was
passed, including many mussel shells. During the past
months, in sinking the Avondale shaft at' Evansville, a
similar bed containing an immense quantity of fresh water
shells was passed through. A small lot of the mussels
were secured and submitted to competent authorities,®
who, on comparing them with authentic specimens from
type localities in the extreme Southern States of the Union,
separately and then jointly united in the following deter-
mination :

No. 1 is closely allied to, if not a typical specimen of Unio

chunii, Lea, from Trinity river, Texas and sparsely
northward.

No. 2 is between Unio lincecumii, Lea, of Trinity river, Texas,
and U. plicatus, Lesueur, of Ohio valley.

No. 3 is a good specimen of Unio asper, Lea, of Alabama river,
a species nearly allied, Unio asperrimus, Lea, of lower
‘Wabash and Ohio rivers.

No. 4, Unio obliguus, Lamarck, common in Ohio river and

' near tributaries. :

No. 5, Unio purpuratus, Lamarck, of Guli State streams, occa-
sionally found in Tennessee and Arkansas. A single
specimen was taken by F. Stein, C. E., about two years
ago in Ohio river near Mt. Vernon.

mp——

*Dr. G. M, Levette and Mr. John W. Byrkit.
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No. 6, Trypanostoma wunciale, Haldeman, Tennessee and
sparsely in Ohio valley. :

No. 7, Trypanostoma canaliculatum, Say, common in Wabash

~ river.

No. 8, Trypanosioma alveara, Conrad, var. torquatum, Lea, of
Alabama river,

No. 9, Lioplaz cyclostomanfarmzs, Lea, var. conioria, Shutt, Ala-
bama river,

No. 10, Melantho ponderosa, Say, common in Wabash river.

These shells, wholly extinet, or barely existing as survi-
vors from our ancient sub-tropic climate, reveal in their
story a hitherto unknown chapter of past events, indicating
a change of climate nearly equivalent to 10°of latitude, and
which, according to Mr. Hopkins’ paper before the British
Scientific Association, must have taken place within from
20,000 to 70,000 years. -

That our climate is still becoming colder is shown by the
fact that in “shell heaps” of the pre-historic races and on
ancient river beaches, the following shells are not rare:
Unio foliatus, Hild., once common in lower Wabash, is,
almost extinet, but common in’ Cumberland river at Nash-
ville, Unio varicosus, Lea, once abundant in lower Wabash
is now rare, Margaritans confragosa, Say, is sparingly
{aken in lower Wabash but common in Green river, Ken-
tucky, and South.

GLACIAL PERIOD.

There was no true glacial drift seen in the county; no
boulders, or even pebbles and stones, except those which
showed by their smoothness and absence of the marks of
the glacial mill, evidence of the rolling transportation of
river currents. The absence of a deposit of such magnitude,
in the northern half of the State, was marked and emphatie,
and proved not only that the glacier did not extend so far
south, but also that its terminal foot rested on land, and not
a body of berg-bearing water, for, had it terminated at or in
a body of water casting off icebergs, boulders of large size
would have been scattered along the path of its water dis-

charge,
<
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In the absence of the ordinary drift, still the glacial age
is not silent. A primary set of ancient valleys, from 100
0 150 feet above the river, having a course from north 18
to 24° west, traverse the county. These are not continuous
now, but are often cut across or partially silted up by a
second, more recent system of valleys, passing from north-
east to south and southwest. Now, in either of these sets of
valley thoroughfares, after a rain, may be seen in the
ditches, fine white quartzose and black sand or magnetite,
from the Laurentian rocks of Canada. The rost obdurate
material of the glacial drift is here ground to powder,
but easily recognized by its specific gravity and magnetic
quality, and seems unmistakably to point:to the glacial
period for the origin of these valleys, the first being called
into existence at the beginning®of that phenomenon, before
the Wabash valley had been excavated by the great flood of
ice water which subsequently passed that way. The second-
aries probably date to the time when the ice water, which

 sought sluice~-way during the summer months, by what is
now known as White and Patoka valleys, after excavating
the great basin of South Patoka, described in the geology
of Pike county, flowed, at different points, over the ragged
rocky rim of that basin, to the south and west, leaving
Snake Knob and Dittany Hill in Warrick county, and Mt.

. McGregor, Kennedy Xnob, ete., in Gibson county, as
monumental trophies of its prowess and power.

During this period, each summer’s sun would drive back
the northern sea of ice, melting away its winter’s growth,.
and send floods of ice water down the sharply inclined
surface of the country to the south, the winter’s advance
often obstructing and filling up older channels, causing the
waters to vary much in course and volume. This flood was
magnified by the great precipitation of moisture incident
to the cold, foggy, arctic climate that prevailed. To this
flood is referred the excavation of Pigeon, Black creek and
other valleys, so much wider than can possibly be attrib-
uted to the present streams and water-sheds. At this time

?
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facts show that the northern lake regions were at an eleva-
tion of not less than 800 or 900 feet above the ocean
greater than at present, planging this flood of water with
violence down the rapid southern incline. As a conse-
quence, these ancient glacial sluice-ways are not only wider
than necessary for the present streams, but as further attest-
ation of their extent, it has been recently found by artesian
bores that they were also deeper than now; thus the
‘Wabash valley at Terre Haute and at Lafayette is found to
have been excavated to a depth of sixty feet below the
present bottom of that river. White river fifty-two feet,
and Fel river and Walnut fork of same, respectively,
ninety-five and one hundred and twenty-three feet. Dr.
Newberry has reported a similar state of affairs as to the
Ohio river at Louisville, and all the streams flowing into
that river through the State of Ohio.*

On Dittany hjll, in Warrick, near the northeast corner of
the county, my attention was called to a remarkable exca-
vation locally known as the ¢ Buffalo wallow,” and the
“ Mineral diggins.” Dittany hill is an elevated ridge
over a mile long from north northeast to south southwest,
with two spurs mnearly parallel extending to northwest.
The top of the ridge and spurs is one rod to five or ten
rods wide, nearly level and is capped with Merom sand-
stone persistently underlaid with the hard, clinky, double
limestone, from six to ten feet thick, which marks the top
of the coal measures, The hill and spurs is a grand land
mark, towering up like peaks, from one hundred and fifty
to two hundred feet above the valley plains surrounding in
every direction, which have been denuded to that extent,
leaving this monumental remnant to tell the story of its
former greatness and present degradation. The excavation
was often visited and mentioned with knowing emphasis by
mineral diviners, to whom such a mystery was vantage
ground. A strange sight it was, An excavation had been

*A concise statement of the circumstances attending the Glacial and Lacustral
periods is givgn in my report on Lawrence and Gibson counties, Indiana Gelogi-
cal Report, 1873, and Brown county ib. 1874.
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made, removing, for a space of three hundred feet, the
top of one of the spurs to a depth of thirty feet. The cut
was made clean and was fresh as if of recent date. A
careful examination detected no evidence of the *storied”’
lead or silver, nor even iron, clay or coal. Nothing unnat-
ural was’ visible which could incite the blindest of the
unwary to dig. Natural causes were therefore sought, and
it was soon noticed that the excavated matter was all
“ wasted” in one direction—to the south. In studying
this debris it was found that the heavy cubes of sandstone
and limestone had first been thrown or violently rolled to
‘the side of the spur and the talus made up according to
the specific gravity of the material, the lightest clay and
shale being the farthest removed. It was evident. that a
violent current of water, flowing across the top of this
hill before the surrounding valleys were formed, or after-
wards, when the Lacustral waters covered the ridge, was.
the force which made the ¢ diggins.” A Similar excavation
is seen on the same spur less than half a mile to the west,
while two complementary gaps opposite the two first
mentioned, are found in the parallel spur to the north,
showing that ¢wo -currents of water swept across these
spurs from the north 8° west, all washing the excavated
material southward. Time did not admit of extended
examination, but the facts observed indicate that this cut
ocourred after the glacial erosion had completed the denu-
.dation of the surrounding low lands, and rather at a time
during the Lake period, when the Lacustral waters covered
the top of the hill, and some sudden access of water in
great volume, released from adjacent lake or lagoon, swept
eroding currents across this sunken island in its bosom.

GENERAL GEOLOGY.

The rocky formations of this county consist of two
members. The lower one, the régular coal measures, has
been explored by outcrop, or shafts and bores, to a depth
of about 1,000 feet, exhibiting the seams of coal, shale
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sandstone, with thin limestones in much the same order
mentioned in previous reports. ‘
Covering the coal measures, in fact so allied as to seem to
be their continudtion, are two limestones, sometimes brought
together, at others separated by small spaces, and generally
accompanied by one or more rash coals, in which, although’
coal measure fossils predominate, a considerable number are
found characteristically of Permian type. Some of these
have never been found in the regular coal measures, as the
broad-winged Myalina and Meekella, and allow the infer-
ence that these limestones may be synchronous with the so-
called “Permo-carboniferous” formation, of Kansas and
Nebraska, here thinned to less than sixty feet. Still above
these carboniferous beds is a sandrock, to which the name
of “Merom sandstone” is given, in report on Sullivan
county, (Ind. Reports, 1870). In each of my succeeding
reports, I have retained this stone in the carboniferous,
although suggesting that reasons existed which allowed
their reference to a higher position and later age. The
facts which seem to allow this suggestion, will be briefly
stated hereinafter, and although not conclusive, are given as
a furtherance towards the goal which we all seek—the truth.
These beds range in thickness from ten to seventy feet.

CONNECTED SECTION OF THE ROCKS, ETC., VANDERBURG 'COUNTY.

Ft. Ft. In.
1. Buff, brown, red and mottled slabs. .... 2 to 0 00
2. Merom sandstone, soft, shaly, upperdiv. 20 to 25 00
3. Merom sandstone, masgive, in quarry
DEA. ceererase sasorerer sesaes sesonses woreenaes seavee 10 10 30 00
4, Dark gray or buff shales and flaggy
sandstonés with clay iron stone......... 10 to 20 00
3. Prown IMpPURE Coal, 3d rash coal ........ 1k to 00 00
4. Flaggy on thick-bedded sandstone, rip-
Ple-marked.. vueeeres sesesnres cvovneres sosserars 9 to 4 00

6. Hard, clinky, gray limestone, at bottom

irregular and sometimes flinty, pass-

ing to the west to a calcareous shale.. 2 to 6 00
Argillaceous shale and shaly sandstone. 34 to 0 00
Black slate with fish spines and fossils.. 14to- 0 00

N
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8. Srconp Rasu CoAL...uen. s 0 to 0 03
9. Fire clay...cvces sonerre cevcneenr sernennaenennes 1 to 0 00

10. Gray shale ....ceeee v Chreesseetesanenns sireasans 6 to 0 00
11. Limestone, yellow ferruginous............ « 3 to 12 00
113. Gray shale....cceee oo crrene srevnneesvonses sorassens 98 to 0 00
12. Firsr Rasu Coar, and black slate......... 0 to 0 08
18. Fire clay....ccco veseveees sorseenes sesvecsss sosvarann 1 to 2 06
14, Soft, flaggy, blue, buff a,nd gray sa.nd-

stone, with much gray shale and beds

of clay ironstone and nodules............. 60 to 121 00
15. Yellow and gray sandstone, often giving

£00d QUATTY DEdBuueerreaeses sersvesee sseannes 15 to 29 -00
16. Gray and buff alluvium, arenaceous or

shaley, or flaggy sandstone, with iron-

stone nodules and shaly conecretions. 29 to 8 00
17, Black slate or clod, with fossils............. 00
18. CoaL N, choice, gassy, caking........- ... 03
19. Fire clay, at bottom shaly, with iron ’

DALlS vereiiies rernnies erriies e e e . 5 08
20. Buff or gray limestone with Chetetes....... 8 to 5 00
21. Gray or white shale, with nodules of

iron stone and bands of sandstone...... 30 to 40 00
22. Siliceous shale, pagsing to massive sand-

rock to south and west; alluvial rock ?

of Lesquereux and Owen......... ... arses 60 to 71 00
23, Black slate and clod, with many alluvial

and vegetable {088118...cciere vevrseres cenene 2 to 1 08
24. IncresipE CoAr M: Laminated coal, 1

ft. 4 in.; parting, 2 in. to 0; solid cubic

coal, 2 ft. 81in..ceeeeieeranenns reveneesnrenesas . 4 00
25, TFIre Clay wueeee cvvensnn vovers sevess sessse roovsnnne 4 90
26. Fire clay, with pyrite ballg. eeeeees vevieees 3 08
27. Siliceous shale......cw. coaevrees vurene . 11 09
28. Argillaceous 8andstone....oee veenseres coveen 5 00
29. Gray shaleand goapstone......ceceue oo veeaes 64 05
30. Soapstone, with plant remains............... 0 03
31, Coar L: Impure cannel coal, 1 ft. 6 in.;

Pyritous argillite, 1 ft. 4 in.; slaty .

cannel, 1 ft. 2 in,; free burning coal,

1 £t 8 1D cceseeres coerereerianees soseresvsnes aavase 5 03
32. Fire Clay.. eavess cecos connes sonenn vosson - 2 06

(Extra-limital.)

34. Biliceous shales and coarse massive fer-

rugenous sandstone.......o.. eerearseanse 90 to 120 GO0
35. Best limestone and black slatei.e. 2 to 8 00




“VANDERBURG COUNTY. 253

36. Coar K, caking; pyritous.....cccceevreveesee. 0 to 1 06
37. Laminated fire clay......e..oueer coreee cenerenee 2 to 1 04
38. BSiliceous and black aluminous shales,

with rich bands and pockets of nodu-

lar iron oOre.......ceveecervas ceerenvenes veeee 10 to 30 00
39. Conglomerate 8androck.......c,eeenes T 110 to 180 00
40, COAL Avrveneviriirsiiserienens meeranvenene oo & v 3 to 0 00
41, Dark or black shale, with iron ore........ 30 to 5 00

42. Chester sandstone and sub-carbonifer-

ous limestone. —
: 837 08

MESOZOIC TIME.

. Cretaceous beds exist in parts of Kentucky and Tennes-
see, and their mode of deposit authorized the expectation
of meeting outliers in this county. No such beds were seen
in place, although beds of plastic clay sometimes reported
in deep wells, and generally referred to the decomposition
of the hornstones of the sub-carboniferous ‘limestones, may
possibly result from the trituration of cretaceous material
wholly eroded by the violent currents of glacial water; for
“such beds, friable and easily removed by such a sheet of
water, is reported, by Prof. White, to have once existed
over large areas in JTowa, but now entirely removed; a few
characteristic fossils alone remaining to prove the existence
of the mother rock. It can scarcely be doubted that relics
of the cretaceous period may yet be found here.

TRIASSIC PERIOD ?

At the horizon usually occupied by rocks of this period
Bafford reports an hiatus in Tennessee, all the intervening
beds being absent, and more recent deposits are met in a
line “along which the older formations are suddenly and
deeply beveled off.” If ever deposited, shaved off by
aqueous currents. There is no positive evidence that such
beds ever existed in this State, but a few facts will be briefly
given which suggest the question as to whether the upper
beds of sandstone and shale heretofore comprised in the
coal measures may not possibly be referred to this period.



254 GEOLOGICAL REPORT.

The sandstone and shales, Nos. 1 to 4 of the general sec-
tion—the ¢ Merom sandstone” of former reports—are the
strata to which reference is made, and it is done for the pur- .
pose of turning investigation toward this point, rather than
to ask attention to the few facts here mentioned.

This sandstone is well developed in Vanderburg and
adjoining counties, capping the tops of the highest hills in
the northeastern, and forming the surface rock in all the
uneroded parts of the central and western regions, Judg-
ing from observations made in this county alone, it is regu-
lar in'sequence, uninterruptedly covering the coal measures.
But this bed extends for a considerable distance along the
Wabash valley, and is well exhibited in Pike, Gibson and
Sullivan counties, Indiana, and bhas been traced north-
ward through several counties in Illinois. Although
nearly continuous*throughout this area, at several stations it
is greatly thinned, sometimes, but rarely, passing into or
covered with gray, blue, purple, pink and red shales.
Always above the coals, it does not maintain such horizon-
tality in réference to itself, as a deposit of such persistence
should show. As to the coals, it is regular only in irregu-
larity. Although always superior to all coals, at several
stations it is deposited on escarped or eroded surfaces of the
coal measures as low as seam M, the three higher seams
with accompanying shales, slate and stone having been
removed. It is therefore unconformable to the coal measure
deposits,and this fact, when found, as in this case, to extend
over wide areas, is generally considered an important point
in fixing the demarkation between formations.

Next, the rock is unlike the regular sandstone of the
coal measures. As a rule, soft, often so incoherent as to
be easily cut with pick or shovel, and in such cases readily
disintegrating into coarse, angular sand, yet it generally
carries a ‘“massive” or heavy bed, sometimes compact
enough for coarse masonry. It is always ferriferous, .and
at many stations the iron is in irregular veins, rather than
seams. Examples similar to the following description,
extracted from report on Sullivan county, may be seen very
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often in Knox, Gibson, Pike and Vanderburg cdunties.
“The ‘ Merom sandstone ’ is liere, at its northern terminus,
well developed. Deep, narrow gorges, with precipitous or
overbanging sides, give a romantic boldness to the scenery,
and afford good exposures for observation. It may be
characterized as a very coarse grained sandstone, varying
in color from brown to yellowish red, with occasional strata
of snowy whiteness, irregularly laminated.”

False and diagonal bedding and coarseness of materials,
show that il was deposited by strong currents of water,
subject to frequent change of direction and 1o cross currents.
Portions are compact quarry rock, which, however, on
exposure, generally tend to disintegrate. The coloring
matter is derived from small partings and veins of iron,
which, being harder than their sandy matrix, fret the sides
and over-hanging arches of the gorges with an irregular
tracery of network in relief. To this may be added that
fossils are rare or entirely absent, and confined, as far as my
observation extends, to Acrogens, (Calamites). With this
description may be compared the western higher sandstones,
as given in last edition of Dana’s Manuel of Geology, page
404.  Again, the surest demarkation between formations,
is the occurrence of siliceous beds, especially carrying a
eonglomeratic or pudding stone character. Such beds do
not often occur in a regular formation, but are known to
indieate a vigorous change of conditions, as exemplified, not
only by stratigraphic novelties, but as well by partial
disappearance of the older flora and fauna, and the intro-
duction, in some degree, of new ones. At the base of this
sandrock, we have heretofore bad frequent occasion to
mention a conglomerate or pudding stone underlying the
Merom sandstone, in Gibson, Knox and Sullivan counties;
the pebbles partly from coal measure rocks, and fossils in
part from the older sub-carbosiferous Devonian and
Silurian formations. But especially significant, with these
are found rounded pellets or pebbles of coal, in which the
square or rhomboidal crystals are rounded by attrition,
and seeming to indicate that they are fragments eroded by
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currents, subsequent in age to their deposit, placed here by
fluviatile and wave action. The same facts are noted in
Edgar and Vermillion- counties, Illinois, where the con-
glomerate beds are well developed and remarkable. $In
Tllinois Geological Report, IV, pages 247, 248, a bed of
this stone is described, and its irregularity properly attrib-
uted to “the heavy erosion which the beds, (coal measures),
in that region evidently suffered, before the deposition of
the sandstone.” This erosion is found exhibited at that
place on a grand scale, and the author cited ¢ observed that
a portion of the upper coal measures including shales,
argillaceous limestones, and two coal beds, were carried
away to a depth of sixty feet, and in the depression thus
made, a sandstone, (‘Merom sandstone’), which belonys at
the top of the series, was laid down so as to fill and overlie
it.” The same authority, page 249, mentions the accom-
panying conglomerate, which has since been traced sporadi-
<cally, for 150 miles to the southeast, and looking at it from
a coal-measure standpoint, remarks, as others have done
before and since in that line of vision, “that he is unable
to conceive of any circumstances which could have pro-
duced just such a bed of rock.”

Adjoining this locality, section 25, township 19, range
13, Vermillion county, Ills,, Dr. J. C. Winslow, of Dan-
ville, Ills., discovered a bed of fossils which is named in
his honor “Winslow’s Bluff.” They occur in a bed. of
black, brown, gray, red and pink shales, backed with sand-
stone, filling- a depression denuded by forces acting at the
close of the coal age, which has carried away the regular
deposits, including probably three seams of coal. They
consisted of separate vertebrz, teeth and other eléments of
several skeletons, amounting to about 93 bones and frag-
ments, and were submitted by the writer to that distinguished
comparative anatomist, Pyof. E. D. Cope.  After a careful
study, Prof. Cope found that they comprised two new
. genera and species of Reptilia, and two of fishes. In a
paper read by him and published in proceedings of Academy
of Natural Sciences of Philadelphia, September 28 1875,
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page 404, the Professor says that “A remarkable peculiarity
of the vertebre of the series is the longitudinal axial perfo-
ration of the centrum, They present the character observed
in Archegosaurus and other Stegocephalus Batrachia; but
which also exists, according to Gunther, in the living Bhyn-
chocephalous lizard—the Sphenodon of New Zealand. The
bones of the limbs and scapular arches are so decidedly
reptilian, and so unlike those of any Batrachia with which
we are yet acquainted, that I am disposed to refer them to
the former class. And as there are several points in which
the fossils resemble the order RAynchocephalia, I refer them
provisionally to that neighborhood. They constitute the first
definite indication of the exwistence of animals of that type in
the Western hemisphere. Associated with these Saurians
were found teeth of two species of fishes, which are import-
ant in evidence of the. position of the beds in which they
occur. One of these is a new species of Ceralodus, Agass.,
and the other a Diplodus. The former genus is character-
istic of the Triassic period in Europe, one species having
been found in the Qolite. It still lives in North Australia.
In both these respects the Rhynchocephalian lizards @resent
a remarkable coincidence.  They also belong to the horizon
of the Trias in Europe, and the only living species is found
in New Zealand. Thus it would seem that a fragment of
this fauna, so ancient in the Northern hemisphere, and so
remarkably preserved in the Southern, has been brought to
light in (the Wabash valley of) Illinois”” He names the
new Leptilia, Cricodus heterolitus, and Clepsydrops Colletii,.
the fishes Ceratodus basilatus and Diplodus Vinslovii, and
adds that while the first are so distinctly of Triassic type,
that the last has not before been tound above the carbon-
iferous, and waits further material before . venturing a.
decision whether they belong to Triassic or Permian time.

The foregoing facts are given without recapitalation.
They strongly hint, although still meagre, at a solution
of the query as to age and time with which this subject is
bheaded, and it may be- hoped ‘that they will stimulate
’ G. R—17
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research, which alone ean definitely answer the question,
Criassic or Carboniferous?

PALEOZOIC AGE.

Carboniferous Period.

The beds Nos. 3 to 14 of the general section, including
two or three thin seams of rash coal, and two strata of
limestone, each from two to eight feet thick, occupy the
hill-tops in the northeastern parts, and thence dipping to
the southwest, are found at or near the level of the streams
in that part of the county. These beds are a notable
horizon. Besides the advantage of the stone, which is
burned for the lime, they form an unmistakable directrix
from which to measure down to the probable level of the
dower workable coals. The limestones Nos. 5 and 11, at
their northeastern outcrop, are hard and clinky, and are
frequently brought close together or found in contact.
‘Going westward, they first become more plainly calcareous,
.are separated by a parting which widens at some points to
:a spaceqgf nearly fifty feet, and allows the introduction of
- rash coal, becoming persistent to the west, but only rep-
resented by fire clays in the eastern parts. Persistent in
the eastern parts, they becomg somewhat inconstant in the
western, and pass into calcareous shales. In all adjoining
regions, these limestones contain a multitude of fossils in
great variety, which have given rise to bitter personal quar-
rels and disputes between eminent scientists. Some of these
fossils, as Meekella, Synirielasma, a Myalina, Bellerophon
.erassus, Pleurotomaria turbiniformis,* etc., are closely allied
to Permian forms of Europe. Thege fossils, with many
«others are not found, in my knowledge, below the upper coal
:measures included by the numbers (5 to 14) under consid-
-eration. So many new fossils from this horizon have been
described as of ‘ ihe coal measures,” that deciding from.
such determination, the rocks, notwithstanding the intro-
duetion, in part, of a new fauna, are coal measures. As a

“These fossils have not been found west of the Wabash river, but are abun-
da.nt in equivalent beds inIllinois, adjoining to the west.
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-compromise, equivalent beds in Kansas and Nebraska have
been termed by eminent geologists “Permo carboniferous,”
a designation which seems properly applied.

Tn this county these limestones, although often crowded
or almost wholly composed of fossils, as Athyris, Spirifer
dineatus, and Lophophyllum proliferum, do not offer good
-cabinet specimens. The coals, Nos. 3, 8, 12, are generally
absent and never persistent over considerable areas. Impure
and thin, they are consequently of no great economic
importance. The thin fire clays, Nos. 9, 13, are of even
more value, for generally unctuous and plastlc, they afford
as a rule a clay which, purified by exposure to atmospherie
agencies, will work well for crocks, coarse pottery and
terra-cotta ware,

No. 14, a soft, flaggy, blue, buff and gray sandstone,
interchanging with gray shale, carrying iron stones, is found
in the upper part of Ingleside shaft, in the bed and bluffs of
Pigeon creek, and thence northeast of Evansville in the hills
and banks of all the brooks and creeks. At several stations
-on Pigeon, a local stratum is quarried for rough masonry.
Such beds are not persistent, soon passing into shale with
wedge-shaped terminals.

The yellow and gray sandstone, No. 15, is found Well
down in the Evansville shafts, and is exposed only in the’
-east and southeastern parts of the county. It has been
«quarried to some extent in the vicinity of Newburg, in
Warrick county, and is- well exposed in all the hills from
five to seven miles northeast of Evansville. An extensive
bed has been opened on the land of 8. Stevens, northwest
-quarter of section 7, township 6, range 9, affording stone of
excellent quality, which deserves the attention of builders,
for foundations and hammered masonry. Blocks of good
size may be obtained, and it is easily dressed when fresh
from the quarry. Between this stone and the first workable
coal, N, occurs gray and buff shales, passing into flaggy
sandstones, carrying at several stations, nodules and thin
.shelly concretions of ironstone, but of no economic import-
ance,
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The black shale or clod, No. 17, is pretty constant, and
differs from the slate usually found covering coals by the
predominance of aluminous matter, rendering it soft. It
usually carries a considerable number of fossils, most of
which are pyritized, as Productus cora, P.costatus, Athyris
subtilita, Macrocheilus, several species, Rellerophon, two
species, etc., etc.

Coal N, No. 19 of the general section, is a choice gassy
coal, of excellent quality; for analysis, I refer to the
chemist’s report of Millersburg coal as a type specimen.
From appearances it is believed that this is equal to the
best western coal for gas and coking, and although the
seam will average but little over two feet, yet the purity
and richness in volatile matter will justify removing the
fire clay for potteries, and thus secure this valuable coal.
It is passed in the Ingleside shaft,and was formerly worked
by a ‘shaft not now in use, on Steven’s land, northwest
quarter section 7, township 6, range 9. This coal will be
found near the surface or in the hills in the southeastern
parts, as it is just caught in'the top of the bluff at Newburg,
passes near the surface at Chandler’s shaft, and below the
the water level a short distance north of Millersburg. It
1is also pierced by Priest’s bore at West Franklin in the
extreme southwest corner of the county, and by the Ken-
tucky shafts at Henderson—in fact at every point at which
this horizon has been explored. These facts irdicate a
uniform persistence throughout this region of Coal N, a
seam that is characteristically inconstant and unreliable in
all the basin to the north and east. Itis locally known as
the “Little Newburg coal.”” Below the fire clay of N is
found a buff or gray limestone, No. 20. This is not exposed
in the county, but is met in all the shafts in regular position,
and outcrops at Newburg, and thence north along the
county line in Warrick county. It contains a few specimens
of Productus and Spirifer, but is remarkable for the won-
derful size of Lophophyllum proliferum, (some of the eups |
were seen from three-fourths to one and one-fourth inches in
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diameter,) and a great profusion of the coral Chetetes mille-
poraceus. Next succeeds a gray or white shale carrying
bands and nodules of iron ore of good quality, but not in
sufficient quantity to be of any great value.

The siliceous shale and sandstone passing into massive
sand rock along Green river and generally to the north and
west, is a marked horizon at stations where exposed,
forming quarry beds of economic importance, and bold river
bluffs. In this county it is entirely below the surface and
is seen only in shafts.

The black, slaty clod, No. 23, is generally persistent

throughout this region, and carries a large number of beau-
tiful and well preserved fossils. Generally pyritized, they
form desirable cabinet specimens, viz: Productus cora, P.
longispinus, P. punctatus, Bellerophon carbonarius, B.
Montfortianus, B. percarinatus, Macrocheilus inabilis, M.
Jusiformis, M. (sp?) Pleurotomaria carbonarius, P. spheru-
lata, P. Grayvillensis, Orthoceras HRushensis, Nautilus
decoratus, Aviculopecten rectilateraria, A. (sp?) Leda
- bellastriata, Nucula inflata, with crinoid stems. These are
only a partial list of its marine life. Comb-like spines of
fishes and dermal plates, named Petrodus occidentalis, are
not uncommon ; white bones and coprolites are frequent
though crushed and fragmentary.

The Ingleside coal M, locally known as “Main New-
burg” No. 24 of the general section, is the chief mineral
resource of this region. This seam has been pierced, by
shaft or bore, at a great many different points in this
county and in regions immediately adjoining. - At every
station, with the single exception of the ¢ Crescent City
Park ” bore, it has shown a thickness of not less than four
feet. - It is a strong coking coal, burns to a gray or red ash,
and is an excellent fuel for steam or grate use, dnd com~
mands, as it deserves, a ready market. It drives the
wheels of commerce, pulls mighty railway trains, and
gives energy to the thousand arms and fingers of iron
which manufactpre, with the strength of a million giants,
the wealth of this favored city and county. From absence
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of faults or barren places indicated by bores con-
ducted up to this time, we may infer that it underruns.
southern and eastern parts, at least two-thirds of the area
of the county, with a possibility if not a probability that
it may be found in the remainder. A coal of such contin-
uity is unusual, not often met in our coal field, and combin-
ing so many good with but few bad qualities, it may be
looked upon as a grand source of wealth for ages, and
assures for this region an enviable prosperity and progress.
for the future. '

This coal has long been worked at Ingleside shaft, in
Evansville, and at Newburg, Henderson and Green river
of Kentucky. A new shaft has been put down at Chandler
station, on the Boonville road ; all of which find the seam
regular in thickness, and differing but little in quality, as
may be seen in the chemist’s report of analysis. Another
ghaft is in progress at Avondale. These mines are more
fully reported in local details. It is believed that in the
near future, this grand body of coal will be more exten-
sively mined; that far-seeing capitalists will erect the
‘necessary machinery for crushing and washing, to remove
the small amount of sulphur contained, and by coking in
“Belgian furnaces,” furnish a coke which is so much
needed for smelting iron and the precious metals, in the
west. The usual fire clay, below coal M, Nos. 25 and 26, in
its upper member, is plastic, and in the future demand for
fire-proof buildings, will be extensively used in terra cotta.
DUsually, it will be necessary to remove the diffused
particles of pyrites by aeration. Strata of limestone are
not reported in the sections to which aceess was had above
N and immediately above M, as was found to be the case
in Gibson county, but in the new shaft at Henderson, and
in the bore at Ingleside, beds are found confirming the
unexpected phenomenon of massive limestones in the coal
measures, so unwillingly admitted in my report on Gibson
and Knox counties. The space represented by Nos. 27, 28
and 29, has been pierced only by the lowgr shaft, in Ingle-
side mine. It is highly argillaceous, hardly rising above
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the grade of clay shale; even the tough blue sandstone:
readily yields to air and moisture. This was to be expected,
as similar material, in eight cases out of ten, characterize
the horizon between coals M and L, in the counties I have
visited in Iydiana. Similar outerops were seen at the same-
horizon, along Green river, especially at and near Cromwell
Landing. A thin bed of soapstone, (indurated clay), is-
ordinarily found, succeeding which is rich in leaves and
stems of carboniferous plants, and is known as the “fern
bed.” Sometimes the soapstone is replaced by gray shale,.
full of kidney iron stones, enclosing plants and fruits.

Coal L, No. 31 of section, offers the characteristic physi-~-
cal form and qualities usually presented throughout the
Indiana coal field. It is a laminated semi-caking or free-
burning coal, rich in carbon, and yielding a gray or white
‘ash, with little or no cinder. It is the most persistent coal
of the Wabash basin in thickness, regularity and good
qualities. In this vicinity it has been pierced by three
bores, showing an average thickness of only about two
feet, which may be regarded as the probable thickness of
_ the seam along the southern and western part of the county.
This will hardly justify mining at present. The seam,
from indications in Pike and Gibson, will be found well
developed in the northeastern half of the county, and, when
facilities for transportation promised by proposed railways.
exist, will add materially to the available wealth. It is.
admirably suited for rolling will, locomotive and stove use..
Below coal L a hard ferruginous, laminated sandstone,.
passihg into siliceous shales, has been pierced by bores, and
occurs at adjoining regions in outcrops, filling a space of
from 90 to 120 feet, at the base of which the limestone
superimposing coal K is found ; sometimes flinty, but on
the Kentucky side of the river earrying the usual fossils as
Productus costatus, P. longispinus, Lophophyllum proliferum,
Spirifer cameratus, S. lincatus, Athyris subtilita, Chonetes
mesoloba, C: 8p. 2, and Crinoid stems.

Coal K is not seen in the county. In bores along the
* Ohio river it never develops a thickness of two feet and
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is generally thinner or barren. Typically it is a strong
caking coal, containing some sulphur, and burns to red or
brown ash. K is magnificently exhibited in the adjoining
parts of Pike county, and we may reasonably expect that
it underruns, with workable thickness, about ‘one-third of
‘the northeastern part of the county, gradually, but regu-
larly, thinning and scattering toward and at the deep centre
of the coal basin to the west. A short distance below the
horizen of K, beds of black shale occur, which are often
in bores, reported as coal. No thick or workable seams
may be expected at this depth. The space usually present-
ing the block coals is here barren, as it is generally in the
southern part of the State. It seems probable that at the
central extreme depths of the basin the vegetable material,
which if preserved pure would suffice for a coal seam,
was largely intermixed with clay and argillaceous matter,
and thus diffused and scattered, is represented by a black
shale, and the ironstone, No. 33. The conglomerate
sandrock, No. 39, forms the bottom rock or bed of the Coal
measures. It is a course, red sandstone, heavy bedded or
magsive, containing, often, a few red and white quartz
pebbles, conglomerated, but the latter are generally absent
in the Indiana coal field. This sandrock is only pierced by
the Crescent City Park bore in this county, and in neigh-
‘boring"wells, but is typically exhibited in adjoining regions
to the northeast and south.

The sub-conglomerate coal A,is only known by report.
It’s existence in this region is, to say the least, problemat-
ical, and certainly of no economic importance. The "deep-
«est bores report beds of limestone and sandstone, which are
referred to the Chester beds of the subcarboniferous period.
“These bores were put down during the oil excitement, and
are not very reliable for minor details, but their steady con-
.currence, as to the underlying limestone, is regarded reli-

able. The foregoing gives a connected view of the surface
phenomenon and rocky structure of the county. Details
will be added for local information.
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of general section.

succession.
following items :

LOCAL DETAILS.

Near Evansville the surface rocks are the soft blue, buff
and gray sandstones passing into argillaceous shales, No. 14
In this bed the “Ingleside” shaft in
the west suburb of Evansville was begun, piercing in its
depth the lower rash cogl and shales, and N, M and L in
Thanks are returned to Mr. John Ingle for the

SECTION IN INGLESIDE SHAFT.
(FORMERLY BODIAM.)

Fractional Section 26, Township 16, Range 11.
’ Ft

1. Olay and alluvial 8and....ceeeeveeennvivnns severense oo Ceeneen 29
2. Clay and shale.....ccs cevvimeetvenreeeanannnes oorrernes oenes 61
3. Slaty coal and fire-clay..ueeienr coret vevvarans ereres 3
4. SandrocCK....ceee evserees vessoeens rsrasses srseanessasenens srnsar 4
5. Biliceous clay shales....... rrserserses swaseenes 12
6. Shale and iron stones .... . “®d
Fire-clay ...... coccevene vonenan ches covanesee vseese
7. Ferriferous sandstone ......cove veenes vrverrcescenens veneee 7
8. Fire clay with sand and 1rdn . reereserenns 12
9. Sandstone (ferriferous)...... vent sesennaen 12
10. [ 1
11. e T
12. Coal N (“Little Newburg”) e s sveeories serecnarenns 2
13. Fire-clay with jron balls..cuvreerrs rereenen e B
14, Limestone...cecee seerevss crvenne vosresser sasanesas seonessseeees D
15. Fire-clay parting....ccce. oevsrsvscssonae s . .2
16, LimestONe weeerees ciasiecoores sennnsravessons sseonsse sarsevssss 4
17. Gray shale black at bottom.ee coveeeseerinriesicvnnens 83
18. Coal M., “ Main Newburg”......... e 4
19. Fire-clay...c.cverreeevreeeeans veerss senensesersasernasts neees e 4
20. Fire-clay with pyrite....ceeee cesee vaeseonsae ceenesees souses e 3
21. Siliceons shale........ceueue.
22. Agrillaceous sandstone
23. Gray shale (S0apstone). .....os wseserree eveenss cenee aerane 64
24, Soapstone (fern bed) . weeveerer crrernnne sessee srressnns
25. Coarn L: Impure capnel, 1 ft. 6 in.; pyritous
argillite, 1 ft. 4 in,; gaty cannel, 1 ft, 2 in.; gemi-
coking coal, 1 ft. 3 1p ..................... oeserenne veinsans 5
26. TFire-clay..ccoeccvenssinnei oo ot errassaee s arreanens Vesereens eenns 2
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The foregoing is the pioneer exploration of this vicinity
and corresponds generally with out-crops seen nearer the
margin of the basin, excepting only, the unusual depression
of the rash coal (No. 3 from top). In fact, in sections pre-
viously published and those which have heretofore came to
my view, the occurrence of this coal at so low a level is not
noted. The “Ingleside Mining Co.,” John Ingle & Co.,
proprietors, have an establishment which, for intelligent.
direction and sufficiency of equipments, is rarely excelled.
The shaft is arranged for double cages, ascending and
descending at the same time, with third compartment for
“air,” thus securing good ventilation. The fixtures are
driven by a steam engine of 90 horse power. The screens
and dumps are ample and well arranged, with facilities for
delivering coal on rail, river, or wagon for city use. These
fixtures have an output capacity of 2,400,000 bushels per
annum, or 200,000 per month. Largest output for one
month, October 1875, was 91,000 bushels of lump ; the least
output was in June, 24,000 bushels.

. Total output for 1875 :

Lump coal..eeeeis correenes vsrer sesssanee svsisc cosnne 720,000 bushels.
Nut and screenings...... vovverer revenr vnensvanens 80,000 bushels.

800,000 bushels.

Making an average of 66,600 bushels per month.
Average price 63 cents per bushel aboard car or boat.

Their principal market is for mills, factories and house
use in the city, and for steamers on the Ohio river. Con-
siderable shipments are also made by the Evansville &
Chicago, and St. Louis & Southeastern railways. The
mine, although situated immediately on the bank of the
Ohio and to a small extent driven to the edge of it, is
almost entirely free from water. There is none in the
“workings,” and the surface seep is hoisted in a half hour
run, daily. In the black shale which forms the roof, are
some fine . fossils, including Productus, three species,
Bellerophon, two species, Awiculopecten, two species,
Pleurotomaria, two species, Macrocheilus, two species, and
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a Goniatite, which I saw in the cabinet of Dr. Stinson.
In the gray argillite a few feet above this coal, in the Hen-
derson shaft, (Ky.), one of the proprietors obtained a Con-
wlaria, closely allied or identical with the one found in the
subcarboniferous beds. The coal in the mine and accom-
panying rocks are as follows :

INGLESIDE MINE.

Argillaceous limestone, pyritous.... 1ft. 4in.

Black glate (8hale)u .ereees veensessrnens 16t 4in,

Laminated cQ@l ..cccrves innen sennnans oo 1ft. 3in.

Parting ..eeeeee vreenes seeise vernnennvnee 2 in.

Solid caking coal .. veeerrins cosens 24t 11in. 41{t. 2in.
6 ft. 10 in,

This coal ranges from three feet eight inches to four feet
four inches, and averages nearly four feet at this mine, as,
also, at Newburg, Henderson, Green river, etc. As before -
hinted, it is remarkably uniform in thickness and persist-
ence; in fact, the single bore at the Crescent City
artesian springs is the only exception, so far developed. In
other regions of our basin, the coals are not so regular.
Large barren areas intervene, or the seams narrow and are
unworkable. One uninterrupted seam is equal in avails to
several unreliable coals, and gives more cerain returns.
We may, therefore, feel confident that this single seam will
assure great prosperity to this region, for the quality is
good and the supply, practically, unlimited.

‘When coals become scarce, as in England, the upper two
feet seam, (N), may and will be worked. Within Ingleside
mine, a test bore was put down, under directions of M.
William Adams, to whom I am ibdebted for the section.
At the bottom, it was supposed from the borings that a five
foot coal existed. A shaft was sunk, which developed the
fact that part of the seam was impure or slaty, with only
fifteen inches of good coal—not sufficent to justify working.
The quality was good, as may be seen from analysis of coal

L, in chemist’s report. The specimen was obtained from

Mr. Ingle. The dip of lower coals, I, M and N, from
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Newburg via Evansville, along the center of the trough
which gives direction to the lower Obio valley, is eighteen
feet nine inches per mile, with many irregularities or rolls.
Dip to south, from the northern line of the county, is about
twenty feet per mile, decreasing to eight or ten feet, until it
passes the central synclinal, where the dip is reversed,
ascending to the south.

A short distance east of the Ingleside mine, is the location
of the proposed railway bridge, as a link in the nation’s
commerce, 80 necessary to the prosperity of Indiana and
Kentucky. Test bores were put down uftder direction of
Mr. W. Adams, who kindly furnished the following exhibit,
which proves that good stony foundations are at hand, thus
reducing the cost nearly one-half, as compared with the St.
Louis bridge, etc.:

SECTION AT INTER-STATE R. R. BRIDGE.
(INDIANA SHORE).

Ft. In

L01F: 3 reses esbssess srevanecs sassuvesen aruses 8 00
SANA .ie ceerrrens vorene vrnven seeser ceeres sosannes senien ses 44 00
BlUE Clay ceeeeeret corneenee seren tesssenne svennaes enreesen senves srsens 1 00
Marl, (shell bed?) ........................................... veveeee 706
Shale... re seenteees ranes asaes reeren snanes seeies seneseneesaren 14 06
TOtAL.uies worersses seeres sroers vosans sosenvres seeses cosors srosanse 75 06

(RENTUCKY SHORE).

Ft. In.

Sand and 10am. .eee veeseens srenes sareesse sesssians seaens vanen 67 06
Carbonaceons matter....... coeeereee cervanens ven e vevens srasaeens 06
Marl, (ShellS?) .euee vserener conne coerinens seesencenrer sesess sesens 7 06
BRale.cuues sreresees seree sorsnenss sacssavenner sovass sareve soress sesssrane 15 00
TOtalsesieeies nrens eneeiens vrvnat snnven secrns senene soesannns cosens 90 06

The “Crescent CityBPark ” and pleasure grounds are
situated on the east bank of Pigeon creek, southeast quarter
of section 24, township 6, range 11. The grounds are well
arranged, beautifully ornamented, and easily accessible by
street railway. Hon. Wm. Heilman is proprietor. One
of the most interesting attractions is a flowing artesian well,
which furnishes a saline, sulphurous water of well attested
medical properties. The bore, four and a quarter inches in
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diameter, was commenced December, 1868, for oil. In the
upper part, a strong flow of burning gas, (carbureted hydro-
gen), escaped. This was continued until salt water was
struck, at less than three hundred feet, which overpowered
and drove back the gas.

SECTION IN CRESCENT CITY ARTESIAN WELL.
Ft. In.
BOoAPSIONE .ueereet sreces suversees senvasenesnsaes sensee stasnnens seoese 31 00
Gray sandstone. ......... 2 06
37 06
1 00
1 06
6 00
44 06
11 00
18 00
Hard dark sandstone......... seeceseee cossiens curosnens erenie -5 00
Gray flint? . w2 00
Dark gray sandstone ... . ceorereesereesvorrer sevenasas sveee 62 00
Salt water.
Hard black shale, (Coal?)u cvvrires civens iovnse vior venneene 78 00

Gray sandstone. ... . viecesenssvees srases sevane srvenrens 65 00
Flintocvee o vvrvieens ceeone venns eresnnen teereaeen s . 6 00
Hard gray shale...... oos rsases sorsnasse e 5 00

Hard argillaceous sandstone...... weeiees iovevivensonnss 34 00
Gray shales, (S0apstone)..cu e visesssorore sverererasnsnns 95 00

Coarn. (L?) trvvess sevtes sessesessonsanes 1 06
Gray shale and sandstone....... eresuseen seneus ssesse Svsravann 134 00
Dark sandstone, with salt water flowing seven gal-

lons per minute, 3° BallMe...vvus covereser crnvrs sovnne =5 00-
Hard pure sandstone conglomerate...... .. esnsse seareane . 80 00
Coal and slate..ees wesses sossasesegeseesees sevnes
Soapstone ......
Coal (A?) and slate..ccrirenseereiscsenes

Fire €lay..ccooineiveeseennrinsissssorens esevaras srsasanes ensn s

Surface...coo smeerea ceaes senne heeees sntess sersesaen sernne seesrsses 17 00

This bore seems to show irregularities in the rocky
strata, and differs from all others put down to a correspond-
ing depth, at the several points explored in this region. It
is possible that during the “oil fever” less attention was
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-paid to what was then esteemed a minor matter, as coal,
ete., then we can now wish. However this may be, the
section is given for future comparison.

At Avondale; a northern suburb of the city, a bore was
put down in April, 1875, with the following results, kindly
furnished by H. E. Reed, Esq.:

SECTION IN AVONDALE BORE.

Ft. In.
SUITACE wvvs oo cevsrener sossessor ssresasns sasessns ssesvesen sessannne 9 06
Blue €lay occiver cereteen s e 30 06
Gray Sand .. ceere svvisvsesvonens seens 2 06
Blue mud, (quicksand) © 22 03

Gravel, sand and shells..iicireeccrerecerenevsire srseneees 6 00

Fire-clay and sand.. 28 03

Gravel and sand ...... . veesemeee. 1 00

Sandstone ........ ... . veerenssenenes 2 00

. 2 09

11 00

7 09

; . 7 00

Fire-clay, with pebbles ................... veieereraneees 2 08

Siliceous clay..cure - uees seereresn senne : 1 00

Sandstone, with iron balls w...con wees 72 00

CONCretion .uvee sorseese svreneseesss sesees sosons on 1 10
Sandstone......... ceeeeunes revaseees enenes carmsonns ae weeeeee. 36 10 ¢

Rock slate....ccoas eeveir o 6 00

Black slate cceceevienee siicereen s 2 10

008Lu ceveerrie vernnesrsrnesoenes srons 4 00

. 266 09

A company was formed which at once commenced sink-
ing a shaft with engine and fiXtures of the most approved
power and plan. The enterprise was being prosecuted, at
the time of my visit, with energy and skill, and had passed
the quicksand, overcoming obstacles which required patience,
foresight and nerve. Just below the quicksand a won-
-derful bed of fresh water shells was found, including
ten species of muscles, Paludinum, Melania, etc., a large
majority of which now have their habitat in the States
that border upon the Gulf of Mexico, and prove conclu-
sively that at an early day, soon after or at the close of the
lacustral period, a climate prevailed in southern Indiana
similar to that enjoyed.by our Southern brethren. This
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subject has been herein more fully discussed under head
of “Recent Geology.” It has since been announced in the
newspapers that the company struck the main coal, four
feet" thick, on the 10th of March, 1876, at a depth of 260
feet.

An account of strata met in the new shaft at Henderson,
Ky., ten miles south of Evansville, reported by H. E.
Yingst, foreman, and taken with the assistance of G. M.
Alves, Esq., John Reichert and George W. Fallen, the
latter two, of the company who origivated and prosecuted
the “People’s Mine” enterpise:

SECTION IN ‘“‘PEOPLE’S MINE” SHAFT.
(HENDERSON, KY.)

Ft. In
Yellow clay and Sand....e...vecess coseeress revsver vovese cacoes 10 00
Black peaty 801l .ce.cou sovssiis sosies neres sersaenns seasee snsen 4 00
Blue clay....c.ceee .. tees bereeees sraens senes 3 00
Yellow clay and qulcksand . 10 00
Clay and sand, with boulders 1 to 6 mches in dlam-
eter, and a great variety of sub-tropical fresh
water mussels and univalves....... veveee. vevesneens 10 00
. Porous limestone:...c...... veerernn. L eseeenene on ecesens veesen veassr 1 00
Fire clay parting..... 03
Blue limesgtone..... 2 06
.Slate and coal....... covvmere ereer s esteses sanne eee weressees sesens 10
.Solid limestone, weathering yellow, fossils e 2 08
Fire clay..oceccereen vee esess trensencs revass seusss srovesaes wsssaess 06
B0t BOAPSLONE cveers cebrsrren trersenntsnteessrsesesssssosssssenses 4 10
Black slate .. esaes sheeseren sersenies sesers snens rentse sesets 02
.Soapstone, wzth hmestone bou]ders .......... s oveees sones 1 068 -
Shaly sandstone....useeececes vererese rerases sonrvesen s eeas aansee 5 02
Shaly sandstone. w... . . ' 30 00

GTaY BhAle. . ves correrees sresianis ssneirannes wos verssrees sesereennes 18 00

Black slate.....ccv. ceerener veenn v esees sersssses serenesns vtaesens 4 00
-Coal Parting .....ovevevene cerrnssenees voree 0 04
Hard stony fire clay.... 8 00
Siliceous shale, with u'onstones 27 00

Black slate with fossil shells, and Stigmaria, Lepzdo-

dendra and Cordaites.o... vessesee ceorss sesenasas voreennee 1 08
CoAaL—worked .....eeee cavens seeencnnn o o eveeennes sreess srvens
Fire clay .cueee .. oo saesenansest asetas soness ases o sranann s veeeses 3 00
Hard fine blue limestone to bottom of shaft....ceseeee 3 00 “““‘j
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The top of “People’s mine” shaft is twenty-one feet
above high water, and sixty-five above low water in the
Ohio.  According to surveys made by Mr. Alves, and
results in the short eniries of this mine, the dip is reversed,
and strata rise to south and southwest at the rate of from
twenty to a hundred and ten feet per mile. The last may
be only a local roll. It is possible that Holloway’s bore,
put down four miles east of Henderson, to a depth of one
thousand and twenty-four feet, pierced successively the coal
measures, the upper beds, including St. Louis, of the sub-
carboniferous, and rested in the sandstone member of the
" knobstone groups. A six foot coal, reported one hundred
and fifty feet above the bottom, is a black slate, sometimes
oceurring at that horizon. :

Going northwest from Evansville, the rocks pierced at
the beginning of Ingleside shaft, are found partly exposed
in the bed of Pigeon, and in the sides of the. bold bluff
which bounds the alluvial valley on the north. The crest
of the bluff shows the double limestone, which usually, in
counties to the north and west, separated by a space of from
ten to forty-four feet, are here brought in contact, by absence
of the material generally intervening. They also mark the
horizon of the first and second rash coals, here also barren.
Above them is the third or local rash coal, and the Merom
sandstone, The following exposure was noted at Babytown

hill and Phil Koch’s quarry: .
SECTION AT BABYTOWN.
. Ft. In.
Soil weeeers ins e levess seeevers teases sentes sesest suases aeese onreeeny 10 00
Merom sandstone, (soft) ........................................ 45 00
Coal, 84 rash, local....ccoes verraree eeestens esesrens vvesss eanes 1 05
Siliceous shale.......cee.. reaenes seneateer teevesii araven eensnen 3 00
Laminated, sandstone ripple marked; some good
QUATTY SEOTIE wiuvenie enras sonvnvase suvens ssravsson sovoss ssvsnrane 19 00
Blue HmMestonO....e, seorerees secre sernee sesrrar o messesne soossesne 2 00
Conglomerate, siliceous and ferrlferous~place of
FHNE cerenes tovonirns sasasenns seosrsnse sensereet senses sossbnncs sonen 2 00
Yellow ferruginous limestone weiee sesees sosere sonsenasison 7 00
Siliceous shale 10 brook......ceees veveer senane vontas sevsnnanne 35 00
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Some stone for rough masonry and flags has been quarried
on Phil. Koch, Senr’s land. The coal is of limited area,
but is reported to burn well. The same seam of coal has
been worked to a limited extent on land of Phil. Koch, Sen.,
southwest quarter section 14, township 6, range 1, and D.
S. Lytle, same section.

The limestone in foregoing section, and on land of W. H.
Law, southeast quarter section 23, township 6, range 4, con-
tains large and small crinoid stems, Spirifer lineatus, Spiré-
fer Kentuckensis, Athyris subtilita, Terebratula bovidens,
Productus longispinus, Rhynchonella osagensis, Lophophyllum
proliferum, Hemipronites crassus, Campophyllum torquium, 2
etc., in fact, is composed almost wholly of marine animal

- remains, generally so compressed and broken as to be undis~
tingnishable. i

From the top of Babytown hill, nearly 200 feet above
low water in the river, a splendid view is enjoyed of the
city and its teeming life, and the beautiful river bearing on
its bosom graceful, life-like steamers, ladened with the com-
. merce of the Valley States. In the village, on land of J.
F. Schaetter, northwest guarter of section 23, township 6,
range 11, a spring flows from the base of a decomposing
mass of limestone, somewhat acidulous, and holding iron
and sulphur in solution. It has been used medicinally with
success, and will doubtless have good effects in febrile cases.

On Andrew Koch’s land, southwest quarter section 14,°
township 6, range 11, the massive bed of the Merom rock
is well exposed, exhibiting one of its typical features. The
rock is 20 to 40 feet thick, and is composed of sharp,
angular grains of sand, with small partings or veins of soft,
hematite, and & few trunks and stems of plants. The sand
is but slightly agglutinated, or disintegrating from ancient
exposure, is soft and incoherent, and may be removed with
a shovel, scarcely requiring the aid of a pick or blast. On.
exposure, the iron is removed by rain and dew or by wash-
ing. The sand is white, clean, excellent for plastering, ete., -
and may be used for the manufacture of glass, All these

G. R.—18 .
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strata dip 60 feet per mile to west, northwest. Absence of
the third rash coal in a well, on the same’land, proves its
area extremely limited.

BABYTOWN WELL,
(A. Koch’s land.)

Ft. In.

BOIL veeeesser srsresess soaraesssons creves soerer seneer soreosenn sopaneseenes 10 00
Soft, incoherent Sandstone.. eue vorrerras seerreenr woee w 2 00
Boft Merom sandstone, maggive Ded...eeees veseee cosvesene 43 00
Siliceous shale, no coal...... vucere. verveeees ceee ree sessenee 16 00
i1 00

Adjoining, on land of Charles Rodenberg, southwest
quarter section 15, township 6, range 11, 43 miles west of
Evansville, a large amount of stone has been quarrled and
tburned, making a strong, dark lime.

SECTION AT RODENBURG'S QUARRY.

‘ . Ft. In.
‘Clay and 10e88...... wseeee o reesenens srssen tosaneres saatas sene weee 40 00
Merom rock and siliceous shale;....cceuees cwarierienn s e 20 00
Blue clinky limestone. cc.cvcues weessones covens seraer sonen. s se 2 04
Conglomerate, with argillaceous and flinty material,

fossils .oveeeeen s eann e aeres reirerees senens reeees sernes serenrane ee 3 00

‘Gray limestone, weathering yellow, brecciated, with

crushed f088il8.iuees veeess sernse sesserens sressonen secravens soses 00

Parting of -fossils...... sevedneenns creene 02

. ‘Gray laminated limestone. e vr.. coves surees covens sessssens .00
.Biliceous shale, ironstone nodules and plates of sand-

stone w.eee s oesaes eeeen saater sestes sbese shetss resss srsenense 25 00

101 06

"This 'bed of stone is probably at or about the horizon of
the top df the Ingleside shaft. The strata dip rapidly to
the west, consequently springs are not found on the eastern,
but ‘burst out on the western exposures or hill sides. Con-
tinuing southwest on the land of J. W. G. Stinson, the rocks
afford the following :
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'SECTION AT STINSON’S SPRING.
(FOUR MILES WEST OF EVANSVILLE.)

Bouthwest quarter section 28, township 6, range 11.

Ft. In.

Loess and 80il...ues seseenees ceratrsansen aneres senacasss resssssneree & 00

Merom rock ...ccomeeueesceene aceseas seses w14 feet to 6 00

Siliceous shale with nodules.. ...cceces corvereneccsre soraneees 13 00 -
Upper hard blue limestone......... .. o iresneees toess sevnns 3 02
Parting slate and fire clay, place of second rash coal 04 @

’Yellow limestone with crinoid stems, Spirifer lineatus, .

* Natica, etc... weseesmeseesn 1l feet to 3 09

-Shales and sandstones to brook ....... veor seseue re sesnennas 22 00

’ 51 03

Strata locally dip west 60 feet per mile. The Merom
-sandstone is ferruginous and very coarse, indicating a shore
or estuary deposit transported by strong currents or thrown
ap by breakers. In short spaces the beds are nearly hori-
.zontal or sinking with regular dip, but frequent masses or
false or diagonal bedding with a slope of 10° to 35°, faced
-directly to the west, showing that the deep ocean, whose
‘waves gave direction to this deposit, was in that course.

At Michael Gluck’s lime kiln, southwest quarter section
.32, township 6, range 11, stone has long been burned,
making a good strong lime for local demand. - The follow-
ing out-crop was noted :

F. In.
Loess, 80il...vvviiis vrvenenae s 20 00
Red sand, 1oess.....c.oevs vennee cervne vervennes e 4 00
Soft Merom sandstone. w..cevee vereee cereres . 26 00
Shaly sandstone....... ceses cecverces vecvvs suenn " 12 00
Blue limestone......iiv seeesseens o eseracies tasess aevens 3 ieet to 1 00
‘Calcareous argillite with plates of chert of 2 inches
to 8 inches, and containing Spirifer lineatus, 8.
Kentuckensis, Bellerophon, Athyris, Productus, and
crinoid stems and arms........ vens vorautnen sanees e 3 00
‘Gray and buff limestone crowded with a crushed .
mAa8s Of ADOVE 1051180 veecs orern vrvuverss srosss suvers 8 00
Gray shale in brook. ... veeeeeess veresense srrsarsssssremn a2 00

————

76 00
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Another outcrop of this flinty (hornstone) limerock, was
seen further on in the West Franklin road, which has been
a noted curiosity with geologists who bave made this region
~ famous by their labors. Atgthis point, although not well
exposed, it would seem fromjthe sloping outcrops, that the
whole thickness of this limestone had passed into clinky
hornstone (flint). At southeast quarter section 6, township
7, range 11, the Merom sandstone is seen along the top of
t#e hill, indicating a thickness of twenty to thirty feet.

On the slope of the hill, near the residence of F. Finney,
are three sink holes, such as are so common in the region
ot the subcarboniferous limestone, from ten to thirty feet
in diameter. Their size indicates an unusual development
of limestone of this locality. These are the only sinks
seen in our coal measures. A large spring discharges the
water collected by them. At the southwest corner of the
county, about a mile east of West Franklin, the bluffs
expose a bold precipitous face to the river. The limestones
here parted by a slight layer of slate and thin plates of the
second rash coal, are elevated with the Merom sandstone by
a local anticlinal ridge, with strike from northeast to south-
west, and dipping slightly to the east, but rapidly, for a
short distance, in the normal western direction. Much
stone was formerly burned here, and at the village below,
for shipment to the southern market, but this lime contained
so much color and foreign ingredients that it could not
succesfully compete with the purer article from subcarbon-
iferous. At this bluff, Mr. Geo. M. Priest (to whom I am
indebted for section in bore, and other favors), in Novem-
ber, 1859, put down a test well, which, with the outcrops
gives a good exhibit of strata, viz: :
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PRIEST’S BLUFF SECTION.

West half section 19, township 7, range 11.
OUTCROP.
veesee sersvenns 22 00

Covered..e revesrens cranesesanens verne onen

Yellow ferriferous Merom Y€K ......coersveerss sossssnaeens 18 00
Pyritous clay shale, with plates of sandstone .......... 19 00
Black carbonaceous slate welftito 000
Blue limestone..e.. .ocves sevres svsssoens sorens N 1 ft.to 4 00
Parting, 2d rash coal 06
Buff clinky limestone......ceeiee seveerecs sevene snvues saneenacenn 5 06
Blue and black shale, 1st rash coal ........ Ceenesen 1ft.to 0 00

Siliceous shales with iron nodules...cue e essenss 27 00
Bore—high-water mark.
Siliceous shale, with good iron ore in bands and
NOAULES veeesrit cvtner corennier sirine s ressvas seserusas setne ceveenee 36 06
Siliceous shales, with nodules........
Hard concretionB... wieeeee cerene soscocsos sesavseee svssansene 2 00
Sandstone...ee wee oses avssncees vo eesess neuns bonses sosssenas eene 4403
Laminated sandstone and shale ...... verews 18 00
Blue 8hales weveeeeesreres soreesosn savasn ssensases veseseres suessens o 27 00
Very dark shales....... PR cerreosenne seeerasenen
Coal, (N?) werereessnvesnceses e reesen evseacoen trosen ronnas versenens 3 06
Fire Clay .ccceecse sveses ernersen ceners siosssans sesens savsenvasanenees 1 06

" Totaleeers ovresssn vereesvesaatseorns corsossss serse voes sereseenes 264 03

By this it is seen that a coal of workable thickness exists
at a depth of 157 feet below high water mark. Just across
the line, in Posey county, the rash coals are better exhibited,
although of no great importance. They are, at no locality
in the State, of workable extent. Near this point, and
below, the tops of the hills, 130 feet above the valley,
afford a magnificent view, embracing a large extent of river
and bottom fields, and have been employed as “look-outs,”
or residences, by the Mound Builders and other pre-historic
races.

Going north along the county line, the Merom sandstone
was noted at several localities, generally in Posey county,
rising to the northeast and dipping to west southwest.
Much diagonal or false bedding was observed with wave
faces to west. At Andrew Keck’s quarry, northwest
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quarter section 36, township 7, range 12, half a mile west of”
the county line; the massive member of the Merom sand-
stone is well exposed, and yields an excellent quarry stone,
n large blocks, one of the best quarries in the vicinity.
In the lower strata Calamites and worn trunks of coal:
plants were seen. Below the quarry is a band of black
shale with Jocally a thin seam of coal from six to ten inchés-
thick. :
The same sandstone outcrops on the farms of Charles.
Keck, Lewis Hauschild and George Roseman, sections 30
and 31, township 6, range 11; soft and incoherent at the
top, but presenting massive ledges ten to twenty feet thick,
in the ravines, A short distance east of this locality the
sandrock ascends to the summit of the hills, and the double
limestone and rash coals are exposed in the valleys.
‘Massive beds of sandstone are seen along the southern
- *bluffs of Big creek, some of which have been quarried for:
rough masonry, At Wm. Fauquher’s, and vicinity, sec-
tion 6, township 6, range 11, the Merom sandstone caps the-
tops of the hills and a band of black carbonaceous shale,.
twelve to-eighteen inches thick, is seen in the ravines,
. representatives of the second rash coal of general section,
the limestones apparently being absent, or having passed
into a calcareous shale. A thin coal was formerly worked,
for blacksmiths’ use, on the Dow farm, northwest quarter
section 1, township 6, range 12.
On the dividing ridge between east and west branches of
Big creek, on the farm of Henry Schift, 24 miles southwest
from St. Wendell, the Merom sandstone has not been
eroded, and crowns an almost knob-like elevation. The
lower strata is soft, micaceous and readily yields to the
action of the atmosphere and running water, the middle or
massive member, more compact, often stands out 10 to 15
feet, overhanging the brook which rushes past its base,.
forming “rock houses” like those so often seen in the con--
glomerate hills. These have been used for shelter in storms.
by Indians, as well as wild animals. St. Wendell is a
German village ‘(section 7, township 5, range 11), and
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presents many characteristics of the fatherland, novel to

Americans. The industry, thrift and prosperity of the citi-

zens is proverbial. Well appointed farms, good gardens
and comfortable or luxurious houses, filled with means for
social comfort, enables them to enjoy life semewhat inde-
pendent of the outside world, Coal has been stripped to a
very small extent at several openings near the village, but
it is impure, thin, and will not justify expensive work. On
the farm of John Tenbarge, west half section 6, township 5,
range 11, the second rash coal is found 11 inches thick, of
fair quality. At George Helfert’s, southwest quarter section
7, township 5, range 11, several loads have been mined; for
quality, see chemist’s report.

SECTION AT HELFERT'S—ST. WENDELL,

Ft. In..
Slope, Merom sandstone... «.ceeees wevsveass senrarons sesseans . 70 00
Calcareous shale (1iMeStONe) .cceiees cveres sorernnns esssnace 1 06
Black sheety shale....ccccu visveess covvunns senensveiens srsveans 2 00
.Coal, 86C0NJ 88N« .ceri verreerns sevnniens crerssnes srsensnes sosene 1 06
Laminated fire clay, in brook 1 00

74 08

In the black slate covering this coal was seen dermal
tubercles and spines of Petrodus occidentalis, Nucula inflata,.
Cardiamorpha Missouriensis, ete. The fish specimens above

are probably termed *comb-like teeth of sharks in former- -

" reports.

The northwest part of the county, near the residence of
Hon. Leroy Calvert,isa prime agricultural region; perhaps,
considering all -the surroundings, the best in the country.
The table land is a broad, geatly undulating or nearly level
plateau, and offers the characteristics of a prairie opening.
The soil produces good crops of grass, wheat, and a fair
yield of corn in its natural condition ; but many farms have
been enriched by under-draining, which assures good crops
in spite of uopropitious seasons by fortifying plant life
against flood or drought. In this vicinity the valley of Big
creek proper is from two to three miles wide, and several of
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‘its branches have valley plains from one to two miles wide,
with only brooks or wet weather streams flowing through
them, in no way commensurate with the erosion necessary to
excavate such water-ways, all pointing back to the time
when temporary sluice-ways, discharging floods of ice-water
from the northern and northeastern glaciers, swept across
here to the Wabash by way of Big creek, now an insignifi-
cant stream. The rocks are deeply covered, and the only
outcrop noted is a quarry of Metrom sandstone on the farm
of John Klaser, northwest quarter section 23, township 4,
range 11. Well improved iarms, comfortable houses and a
thrifty people characterire this vicinity.

Returning south t.wards the city, many vineyards and
profitable orchards were noted in the broken and hilly
region which borders the ravines. On the farm of M.
George Graff, northeast quarter, section 22, township §,
range 11, much ill-advised search has been made for silver,
and an expensive shaft put down through the solid Merom
rock. It is unnecessary to say that there is not the least
probability of finding such ore in this county. The follow-
ing shows the outcrops: .

SECTION AT GEQORGE GRAFF’S,

Ft. In
Covered and variegated shale...... .ovcesss srvrerant coroninee 30 00
Soft Merom SandstOn@ uee werecees vecreesce serasaren sosaraeers 8 00
Laminated Merom sandstone ... e wecesses sesssrnsesns 20 00
Massive Merom Sandstone eeeees ciseessnross sarne soseassses 12 00
Shale and SanABLONE .cievesse teaier vereeass sesess corsesas raenes 3 00
Blue sandstone and shale.....ocee veveue corseenne teveessornnnn 7 00
Black slate . we 08
Coal, TABN eeveares orreessrsenoe vaurae seonse svanns s ease snsnensesere 1 02
Siliceous shale.i vuvise verssenes svvennns berass bonain snssen sosses 4.00

8 10

The character of the under bed indicates the itregular
and unreliable nature of the coal noted in the above section.
- Although appearing at the horizon of the second rash coal,
it is probably a local deposit of no great extent.
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On John XKohler's land, southeast quarter, section 3,
township 6, range 11, coal was formerly worked at a good
deal of expense. The fixtures are not in use, and gone to
decay. A specimen of the coal for analysis was not
obtained. The following section is nearly correct, viz:

SECTION AT KOHLER’S OLD MINE.

Ft. In
S0l and 10888 . ceiner iieens voe vrsnveevrnies sonsninen e 10 00
Merom roCK e covns sessances sosnns msssssevass canses sesensans 25 00
Gray 8hale . ievversssin senseens vetsas sevrevees vonres sovesnne 4 00
C0al, TABN ..vues renee searernes rreeseens srvesaes sossenons senses snosee 1 06
Laminated fire Clay ....cceee «serrene svoens venoes sosens wovaness e 2 00

42 06

Before the opening of Ingleside shaft, the coal mined
here was hauled in wagons to partially supply a light local
demand in the city. It is not probable that this coal will
pay for working. In Big creek region and along the
county line, judging from outerops seen in Posey county,
the space between the first and second rash coals is
widened up to from 10 to 40 feet, in some cases to a still
greater extent, and the limestone superimposing them,
passes into calcareous shales or fossiliferous argilites. No
closely connected section was taken showing this feature in
the county.

North of Evansville, near the crossing of the Princeton
. pike over Pidgeon, a sandstone in regular layers is
_ quarried. Itis fair stone for foundations and underground
“work, and easily shaped by reason of its planes of stratifi-
cation. The following section reaches from the bed of the
creek up to and including the double Permo-carboniferous
limestone which is seen as boulders or residual red clays
along the crest of the hill, but becoming persistent where
‘Dot exposed to the air:
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.  MECHANICSVILLE-—PIGEON SECTION.

Southwest quarter section 8, township 6, range 10,

. Ft. In.
Clay sgoil .......... trovens reasns arnes asnses Asares vuvebs snanen see ceoann 26 00
Yellow clay ......... cereen rees rervseene sreens sees oereees veersrenn 8 00
Blue shale-—decomposing shale... DR - I 1}
Place of Permo-carboniferous double hmestone. ...... 5 00
Covered slope, (shale) .. veessnsnsnn snesar canens sevesesss 40 00
Gray shale ... ccoevernennee. oreesennnnees oe versuates coseruaneen 10 00
Banded sandstone, passing into shale........... e 1 08
Gray shale....coveeer evvans PN etes srsasvenn mevoun sesaeran 15 00
Sandstone passing with wedge-shape terminals into
shale.. ..oeeneee wee ber tat aessrenne seree reve reserenis cassenaee seenae e 1100
Silicious shale with iron stone nodules.......ccunverreee 15 00
114 06

Mechanicsville is a thrifty suburb, elevated 150 feet above
the city, and 520 feet above tide-water. The pure air and
sunshine is apparent in the ruddy faces and elastic forms of
its citizens.

From the top of the hill a wide view is spread out,
embracing the city and its spires and factories, the rich,
broad valley alive with railway trains, and the river quiver-
ing beneath the tread of stately steamers. Across the river
in Kentucky, hills twelve to fifieen miles away pierce the
blue sky with cones and peaks, apparently 80 to 100 feet
higher than this spot, guarding the southern wall of the
. Ohio valley. Al short distance east of the north end of the
long narrow village, on northwest quarter section 5, town-
ship 6, range 10, the double limestone persistently outcrops -
in the shallow ravines, and is worked at two quarries. The
product is used| for curbing and stoning the streets of
Evansville. Thig stratum rises to the northeast at abous
fifteen feet per mile, and is seen a surface rock two miles
northeast of Mechanicsville, and at Andrew Palmer’s on the
pike. Near Anton Schmitt’s, northwest quarter section 20,
township 5, range 10, it shows a face of seven or eight feet,
and in cavities beneath-its disturbed edges, rattlesnakes®

A

*Col. Hornbrook tells on a fight between two large serpents, one a rattlesnake,
the other a blacksnake, witnessed by himself on this farm. It was a fight to the
deathi. The reptiles rearing up nearly erect, maneuvered their heads with swift-
winged motion for advantage, and filled the air with sickening smell. The rattler
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and other serpents gather every season from an are of miles,
to hibernate. One of the former was said to have been
ornamented with, 26 rattles.

At the residence of J. W. Knowles, Esq., dht.urbed
fragments of Merom .sandstone are seen at and on the
surface, and the limestone 5 to 9 feet thick on the sides of
the hill. His well gives the following :

SECTION IN KNOWLES WELL.
Fi{. In,

© Boil and red Clay..ce sesseiess sennse svsssesrsnessrersesesenesenses 12 00
Merom SaNAStONE ccvsenee cernes arresen srrosenescrs saosss svnsnene 14 00

Soapstone and shale....ues vees seees eesseanen nernan vt neraecens 9 00
Siliceous Shale ... voiees worereas srrensvee cosseesasens seen o aesans 2 00
LImMeStone .. .ceee coeere cerere innee canees senneenee sosenevoe snsnnnnee 2 00
) 39 00

Add limestone in oUtCrOP. «veree seegsrsss sestvsrsosvsennsse 8 00
47 00

At the southwest corner of Knowles’ farm, southwest
quarter section 17, township 5, range 10, the massive
Merom sandstone over-hangs the brook which flows by its
base, forming a rock house, which was a favorite resort of
Indians seeking protection from storms. Mr. Knowles’
fruit trees are a surer source of income than field crops.
He carefully cultivates or preserves some of the native
_ fruits, as persimmon, pecan, etc. At the neighboring resi-
dence of Mr, G. Potts, an interesting and well arranged
cabinet of fossils, relics, ete., was visited, some of which
were of much scientific mterest

Inglefield is situated at the southern edge of the high
dividing ridge of table-land, from which the water-shed is
to the northwest to the Wabash, and south to the Ohio. It
is well up to the summit level of the county. A cut by
the railroad, south of the village, exposed strata full of
interest. First shales with bands and boulders of siliceous.
iron stone are seen dipping to the southwest. As they pass
from view, their upper surface roughly distorted and water

gave the first blow, but in coiling back for another stroke, exposed his flank. The
blacksnake, seeing his opportunity, like lightning, seized his adversary by the back
of the neck, and throwing him with thumping sound upon the ground, wound his
coil around, boa-constrictor like, and crushed and choked him dead.}
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worn, the massive member of the Merom rock superimposes
the shales resting on their eroded surface, but unconform-
ably as if of more recent date, perhaps egtablishing a line
between older and more recent geological formations,
between the Triassic? and Permo-carboniferous periods.

The Merom rock is itself very irregular, with much
false bedding and alternately compact or of friable texture.

No fossils were seen. A bore put down by W. Adams,
for the proprietors of Browning’s mill of this village,
discovered the following extraordinary strata, indicating a
prevalence of limestone on this anti-clinal similar to the
calcareous beds found in deep bores reported in geology of
Gibson county, viz

INGLEFIELD BORE SECTION.
" ‘

Fi. In.
Surface clay.. wecevess vevere v veerere sreees or eee seasanse wieessee 10 00
Red Merom sandstone......., 36 00
Carbonaceous parting, coal. ......ee-. 04
Hard flinty limestone........ PR o easens veranes 4 00
Clay parting, second rash coal.... 1 08
_Flinty gray limestone.. 6 00
Light gray sandstone.... s 20 00
Soft white limestone. ceeseies corersees sereeenes reens 8 00
Soapstone, firgt ragh €oal. s vessscsss o 16 08
Shale .. 20 00
Gray ﬁmty hmestone - 3 02
S0apStONe.wrescesirs marsranes 26 00
‘White hmestone .......... ‘o 30 00
GTray SBale..ieeiees corrssens cavens soraunnns srmees sosssases 20 00
Fire clay . 10 00
Coal N 2ucverie snsenses serensoes are e aee 1 06
Fire €lay..cccae v sornnsenns vone 4 00

GIay BRALE. .ovews vovers ssiver vorssrars srosanens svssse serssssss onane 10 00
S08PSLONE 1 serseerss sesrsesen sorarenss soveresonane e
Sandstone.........eeeer . -
Black 8118, coceiiers terereiee srnneio sesresvreses svesasent sseoenss 2 00
BandBtoNe.. weceeses sreses reeee vorsseess sronsssss sesses sesaneseenes L7 00

seq neasscace sevtrrean e
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Two and a half miles northeast of Inglefield, near
McCutchen school house, section 2, township 5, range 10,
and section 34, township 4, range 10, an interesting cluster
of pre-historic earthworks exist, which will be more fully
noted under the head of antiquities. The double limestone
is found in wells, ete.,, on the table-land in this vicinity,
from 20 to 40 feet below the surface. It is seen along hill-
sides on the Thomas MecCutchen farm, northwest quarter
section 25, township 4, range 10, where stone has been burned
for lime, and where another winter vesort for snakes has
been discovered and destroyed.

The top of a bald peak on the McCutchen farm, north-
west quarter section 25, commands one of the finest outlooks
in the State, embracing the hills and knobs beyond New-
burg, 18 miles to the south, Dittany hill, 6 miles to the
northeast, the range of wall-like hills along the west line
of Pike county, as McGregor’s hill, ete., and Kennedy knob,
15 miles to the north, in Gibson county. At each of the last
two stations, and at Snake knob, sections were taken and
given in reports on Pike and Gibson counties, which are by
this survey and by stratifications here noted, connected with
the survey of Vanderburg; for the double limestone which
caps the top of each of these hills is seen ascending to the
northeast, and as it approaches the intervening valley of
Pidgeon, passes out above the surface two and a quarter
miles east southeast of Eberfield, in Warrick county. At
Dittany hill, in Warrick county, interesting phenomena are
observable, some accounts of which are given under the
head of recent geology. ,

Passing down Pidgeon creek, the rocks were concealed by
float materials., . At Millersburg, in Warrick county, coal
of superior quality (for analysis see chemist’s report), was
worked during the short life of the canal, and is still nsed
for local fuel. This coalis apparently our nearest approach
to Pittsburg coal. The following section was taken near
Mischke’s mill ;
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SECTION AT MILLERSBURG.

{(WARRICK' COUNTY).

' Ft. In.
Slope and argillaceous shale. ..o v vicviis inenene 12 00
Pyritous argillife....coeee weve ceneseranes Ceeees seenss sanensneens 1 00

Black clod fossil8 wveeine covreens snsneseecsisisi s snvenwes 1 00
Coar N:- '

Laminated good coal ... coeevvonnns verivecre svene 104

Choice cubic €oal..ciu cccree cesserenn veerss rvvvsseene 1 06

Rash pyritous coal......eee seeen. Cvreens vooe aeonenn 06 .

Argillite, with pockets of impure coal ...cceve wvsreercin . & 00

GTAY BDALE wovreree vreeu sarriies e etinses st s esanes 2 00

Blue limestone, very hard and ferruginous............. & 00
Total ceviiiiit ceeriiiit treres verteere cosntese veveensenen aeeses 29 04

In the black clod over coal N, were noticed some beau-
tiful pyritized specimens of Myalina, Aviculopecten, Pro-
ductus, Chonetes, Macrocheilus, Rhynchonella, Spirifer and
Nautilus, with Neuropleris, Pecopteris, Alethopteris, Corda-
4tes, Sigillaria, ete. In the limestone a few crushed
specimens of Spirifer, Productus, Athyris, with crinoid
stems, were observed. In the village, a number of ancient
mounds were visited.

At Chandler station, on the Boonville railway, a new
shaft had just been put in successful operatien by the
proprietors, Pattison & ‘Williams. The fixtures are first-
class, driven by an engine of forty horse power. They

* were mining 50 to 60 tons a day, and as soon as the entries,
which. were in progress, could be finished, the capacity
would be equal to an output of 200 tons a day. The
company carefully select and reject the pyrite and other
impurities, desiring to sell only a good article, and furnish a
good coal for steam and grate use; for analysis see chemist’s
report. I am indebted to Mr, H. E. Williams, superinten-
dent, for the following sections, and other favors.
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CHANDLER SHAFT. !

(WARRICK COUNTY.)

Ft. In.
Clay 80l iievvres corenven i seres. seveeraes senves sareves avens 16 00
“Coal N. Millersburg and “Little Newburg” e 200
FITE Clay.c.veees vorens soveer tivenn sieree crvied casine sansnere sansoonne 2 06
Blue dark limestone with Spirifer cameratus, S, linea-
tus, Athyms, Chonetes and crinoid stems .o.cvveeeees 9 05
- Boapstone, (indurated shale)......ceensvrinenne corressnsnen 4 00
Hard sandstone. ...... .evsvees S SN 3 00
Light 50apstone. ...... weeeeuer coreveres aee cers srresuran sae - 08
-Biliceous Shale...... coocvrer vururens rmense siiereens sesssesn senens 11 10
‘Sandstone........ 5 03
“Gray BhAle . iverrier coeris srrniie teees ceetie seeeises coenas srees 10 05
Dark soapstone . e 2 01
~Gray shale with plates of sandrock . ene sorsssssenn 34 00
Black Slate.. e ivvene vrren seetennen crennens sieeassieres sossnenen 1 00
. Slaty clod, with large boulders ..................... Cerernnne . 08
Coar M,
Fair. coal...c.. cvoeescoires crvens vonee vous sessecans sossssann 1 04
Pyrite parting...... 02
G00d CORL....ves seseernes vennss vossesesssorers ssnssesverees 1 04
 Laminated coali. . i voneosiesrase sevsseans sesnene 1 04 ,
‘ _— 4 02
Fire clay.....c.. oeee o vrveestns srevasvenane ravaseee 4 00
Siliceous shale, iron nodules eernnns sosssnses sevesenns O 00
116 00

This is an excellent, strong coal. Care should be used to
;reject the band of pyrite, when the product will command a
-ready market.

The following section was taken at Newburg near the
- southeast corner of the county: Most of the strata are seen

in out-crops. Thanksare returned to Mr. Love, proprietor,

for a report of strata in shaft. The small seam, N, is 80

feet above low water in the Ohio, 30 feet above high water
-and 10 feet above the top of the shaft.

SECTION AT NEWBURG SHAFT.

Ft. In.
Massive yellow sandstone......... 18 00
Gray shale............ vevnee sestansannn 16 00

Black slate and fite clay....... weees cvaes seerresneven svevwrens 2 00
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Coarn N. “Little Newburg”...coos vvvssvsvsricevosesenennne 1 04

Fire Clay...cveeciveecicinne sinnen senvenans covens soenonsns oo mnveesse 0 00
(TOP’ OF SHAFT.) ‘

Gray and buff limestone. .......... eses snenve sersnn sasess one w 8

00
Gray shale with plates of sandstone... ciessn e 8800
Hadrd slate, pyritous fossils........... ¢ ireraaeaees e i w 1 00
Coar M. ‘
Fair coalures cieviiessisinnvosss emsrssins vevnes seerarane 1 10
Pyritous parting. veieriee cesns sesee vsse svnses vevens 02
GOO0Q €COAL. cevrrvrca seratespserirres srnserssnsns sissniane 2 00
. L e——— 4 00
Fire clay ..ocoevveee corsivaissisin sensinner sene vnmvnses sevesnnns 2 00
Siliceous shale, pyrite PebDIeS.. i seres socvncvis vorannans 3 00
148 04

The limestone under coal N is rich in the coral, Chetefes,
and contains a few specimens of Lophophyllum of exaggerated
size, in'some individunals, the diameter of the calices would
range from three-fourths to aninch and a quarter. Accord-
ing to the Cypress creek bore, a short distance east of the
shaft, coal L is 123 feet below M, K 60 feet below L, and
the conglomerate ? sandstone 112 feet below K.

* On the land of Silas Stevens, northwest quarter section
7, township 6, range 9, seven miles northeast from Evans-
ville, a shaft was put down to coal N and formerly operated.
The coal, too thin to be worked in competition with the
thicker seams, was reported to be of superior quality—a
rich, fat caking coal, full of gas. The shaft was abandoned
and could not be entered without help. The following is
* the reported section, and neighboring outerops confirm the

report :
SECTION AT STEVEN’S SHAFT.

. In.
Covered soil...... weees oo sesersens enees sunnecnes [ PVUTRE - B ¢
Choice yellow 8andstone. wu.uee seee veevsesse vnveneas sennne 22 00
Siliceous shale with iron shells. .oc.es voveceans wrerens veresee 100 00
{Top of shaft.)
Gray and buff, siliceous and also shales, with thin
shells and plates of iron stone........ vevseeee vereenvneeee 19 00
Black 8laty €10d. e sosssne sevnresss sosvnnes svsessssessnne 1 00
008l Nuvrerrraos srdracans moser canssanes sossnsess smoess sensassen wooson 2 03
Firé clay in brogK. v sneese csvessensvssseecs semmnrcsenss 3 06

z
2

ll
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This coal is very like the Millersburg coal ; for analysis
see that coal. In the brook, shelly or cencretionary iroh
ore in fragments was abundant, equivalent to similar
outcrops seen at Millersburg and 180 feet below the top at
Dittany hill, marking the horizon of coal N. The yellow

“ sandstone in section has here been worked. The stone is a
superior article of sandstone, regularly bedded, and may be
readily and cheaply split or broken to ‘ dimensions.”
Natural exposures show that it is durable and valuable. -

ECONOMIC GEOLOGY.

Evangville, the county seat, is one of the principal cities
of the State, and commercially, takes the first rank. It is
situated on the north bank of the Ohio river, in latitude
38° 8’ north, and longitude 10° 30’ west from Washington.
The altitude of the Ohio at low water is 320 feet above the
ocean, The elevation of Main street is 50 feet above low
water, and consequently, the average altitude of the city
above tide-water is 370 feet.

As early as 1812, a few settlers gathered about the
wilderness site of the city, and in 1820, there were only
100 inhabitants, About 1830 it took new life, when the
rich Wabash valley, then just settled, sent down its
wonderful productions to glut the New Orleans market.
In 1840, the population was 2,121; in 1850, 3,235; in
1860, it had- reached 11,468; in 1870, 28,715 ; and now,
1876, is fairly estimated at 42,000. Such figures signalize
not only the growth of the city, but also, wealth, for
investments, increasing with population, have consequently
averaged more than 100 per centum advance in each decade.
This growth is due to a variety of causes which will be
briefly hinted at. The citizens, with a heritage of pioneer
spirit, have bravely overcome natural drawbacks-—averted
the malarious exhalations natural to thelr alluvial mtuatjon,
its cost, have rejected the impure and unhealthy surface-
water, and secured pure water by first-class works, have
conquered nature by dredging flint gravel from the bed of

G. B—19
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the river, and malsing first class streets and pikes radiating
to every point of the compass, have encouraged and sus-
tained the manufacture, at home, of every native production,
-and finally, urged by their favorable situation on the Ohio,
‘below interrupting rapids and ice, and near the outlet of the
Wabash, Green and Tennessee rivers, combining a naviga-
ition of more than 2,000 miles, have, by their skill and
.energy, seized upon the boating transportation, and ¢ made
commerce king.” By facilities for trade, a large area of
southwestern Indiana, southern Illinois, western Kentucky
and some portions of nine other States to the south and
west, are rendered tributary to her trade; prospering and
"receiving benefits in returz.

The latest (1874) statistical compilations* available,
-although not as full as desirable, gives an illustration of
‘manufactures and vigorous commerce, amounting in the
aggregate to over $50,000,000 per annum :

MANUFACTURE AND TRADE OF EVANSVILLE.

sAgricultural Implements and Seeds ..o veeris corienens $500,000
.Ale, Bottled........... eves erreerese sosnes srssessee vevausite sonnes 71,000
Archifectural Castings...... ceeecers vrvens vessrivnn revsesenns 40,000
Auction and Commigsion... s sesssessn vosnneerenene 608,728
Beer and Malt LiQUoOrs.....cvevens ceeres vevvin sevsse ssesseees 690,000

‘Books and Stationery...c....ceeevee « 135,000
_Boots and Shoes. weeee sescesee s +ee 2 1,500,000
Bottled Sauces, Table Notions, etc....co. . unee - 8,000
"Brass Manufactures..ceecueves vorres venes v evrrseses corenems 125,000
Bricks “ crevosn sovess soseus snenvaren serves seesreen. 200,000
Brooms “ tevessess senres srresesss Corsen cosene MRsseREs 15,000
Building Improvements .. e ceesseens ssescens sevrareaene 3,000,000
+Carpets, Oil Cloths, etc...... weesteer seniseons sssserser sennne 200,000
SCAYTIAZER v rvenre serers suver vessonsontes sreors sosvas sovssasnennses 130,000
“Ching and QUeenSWAYe...uet sevree coeere corsns oo . we 500,000
Clothing ..uue ceveersss sesss vreene sssseesss sernesens eenas . 1,250,000
Coach Trimmings and Horse Goods . 100,000
-Coal—Its Local Trade ...... reane stesns saenar w 173,845
‘Confectionery .. wess svessens esssasoresnse cenew 400,000
:Cooperage, Staves, Shmgles, ete..... . 150,000

-Cotton Fabrics, manufactured.......ccouseasves vrerenern 150,000

-*Roberts" ¢ Evangville, her Commeree,’”’ etc., 554 pages. Octavo.
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Dry Goods and Notions..iee .coemesune

e sesens $5,100,000

Drugs and ChemicalS..coes seses eessecennnr 1,100,000
Engines, Boilers and Machinery....... eereree nrrananeans 1,091,000
Enameled Grates and Mantels 10,000
Edge Tools and Cutlery...... vveeres cevanes sessnes 40,000
Furniture and Chairs....... cerececs seneecrern creesencenns 825,000
Grain‘and Flour... ccevees veeerenes coveveses senes vesaeeee. 0,075,000
GYOLETION wiverrrns veansases sessar sossaase v arrrer menaee o seveanane 6,000,000
Galvanized Iron Cornice.... 60,000
Hair Goods ... renees sraennas rasnsens suoss ban 15,000
Hardware, Jobbmg e 600,000
Hats, Caps, Furs and Straw Groods ......... ves - 600,000
Hogs and Provisions, 500,000

Hosiery .coov ceeee. svnenne S 13,000
Tce. cecnneens cirtannns reeniiesseren senene oo aes vsene ves e 140,000
Iron, Merchant and Heavy hardware......... 350,000
Iron Pumps...ccoeee sees eass vesrne 3,500
Iron Railing and Jail Work...... e 15,000
Iron Safes and Bedsteads......ceees cerevusen ven Cvesse saseon 11,500
Jewelry, Watches, Silverware, etC...cccceeee ceeres cvine 200,000

Leather, Hides and Oil .....vee. veeen ceoerense oo 500,000
Lightning Rods ..c.eevereesssceeenes veeesenenee ves 5,000
Liquors and Wines v senile s v 3,500,000
Marble and Building Stone P wee 135,000
Millinery ..... teve teanns sesusrens sereanens 40,000
Music and Muswal Instruments ...... wees 100,000
Paper, Blank Books, Bmdulg, €tCuveraraes vuanen wee 260,000
Paper Wrapping... cretseses soasreses msessane ane 5,000
Plows.cees weee e senes . 145,000
Produce—Wool, Feathers, etc....cos vereravenea 300,000
Realty Sales... e e eser an e erenne sesees seset savese 2,307,562
Saddlery and Sadd]ery Hardware oo veossn enes 500,000
Salt, Lime, Cement and Plaster....c.cccoet coeese wee 200,000
Sewing Machines... . ces eenene seresense nraras 170,000
Ship Chandlery, Boat Stores, etc ........ vetee ¢ aseeenens 150,000
Soap and Candles. ... ceeeesses cerere crrvenae ¢ connsnan erene 60,000
Steam, Gas and Water Fixtures... 45,000
Stoves and HollOW-Ware. ...ccve oovse coesveres sovsie cesans 640,000
Sugar Cane Machinggy .....ccvee cevcervcccnnencns verv e 30,000
Terra Coita and Stoneware..........cceceiveeeraees 30,000
Tin, Copper and Sheet-Iron Ware 500,000
Tobaceo and Cigars....ice ceeecer ceovenees sevserenes vereenne 3,545,000
Toys, Fancy Goods and Fire Work 50,000
Trunks.......... 30,000
‘Wagons, Wheels, Hubs, etc etenvees secens srssnases sovses 75,000
‘Wall Paper, Window Shades, etc weresees seenns . 130,000

Wo00d, LUIDEL, €5Curerres sneres cvsass sreres ssrens seases sueave 3,000,000



992 OEOLOGICAL ‘REPORT. |

Woolen Fabries, MANUIACHIIOM .ucves ceverrivivne sebsveen $128,600

‘Migdellanesus Retail Trade Estimate. .eevieivn vosen -2,000,000
- Wuzions Manulactares not specially detailed......... 2,925,000
Total .. w $52,477,130

: (V) S esesetnce saates eressases serterns sur Sae srsnesane pppsas : e,

‘-\\

Benking. facilities are already at hand equal to this
business. The churches are numerous, chaste and sub-
stantial. Her public schools are equal to the best ;
her. street rallways are extenswe ; her bhotels and opera
house scarcely equaled by any city of the same size, and
with over 300 extensive and -prosperous manufacturing
establishments, her growth has only begun. The present is
but an indication of the grand fature when Evansville shall
be’ queen of the lower Ohio. The total bonded debt of this
city is reported at $1,600,000, for which she has property
and public improvements worth double their cost, but fairly
valued at $2,800,000.

In addition to all these, a great need invites the citizens
{0 new enterprise. A railway bridge, crossing the Ohio, is
a necessity long felt that will almost double the present
prosperity of the people, and must be at onge bnilt Here or
at some wiser rival city. .

- COAL.

The mineral resources of the county are apparent from
 the foregoing geological sections—little more ueed be added.

It may be repeated that the main coal seam, M, is of great
and almest uninterrupted persistence throughout the county
wherever sought. Barren places may be found, but from
present indications such a case will be exceptional to the
general rule—i, e. ,8 four foot seam. of strong, workable coal
underrans nearly tbe whole area of #he county. In other
regions faults and “barrens’ are-large and expensive ele-
ments in the cost of coal. Nature has generously, and with
full hand, taken off this tax and assures cheap fuel. Coal is
the source of England’s pre-eminence, and of Belginm’s
wealth; it is the food of steam, the great slave of Bumanity.

Here the offering 15 unlimited, cheaply accessible, and.qual-
ity, good, elements of ‘prosperity granted to fow of the great
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manufacturing cities of the world, and which earnestly
invite skilled laborers to this harvest. Inm addition to the
300 prosperous and profitable manufacturing enterprises
. already established in the city, it may be suggested that a
“plant” for grinding, working and goking the nut and other
coals is desirable. Coke is urgently demanded by many
trades. In fact, the future prosperity of every manufactory,
directly or indirectly, depends on cheap coke, and no greater
benefaction can be conferred on our region, than a success-
ful demonstration of that quality in our coals. Coke is also
wanted in unlimited quantities in the mineral regions of the
West. A thousand carloads per month are carried by our
doors to the gold and silver works of Eldorado,  The pre-
cious metals should pay tribute to our black diamonds, and
acknowledge the superior value of the latter. '

Coal N is thin, not averaging much over two feet, but
superior as a grate or coking coal, rich in volatile matter,
and contains but little sulphur. It is found desirable for
family use, by tidy housekeepers, and, with extended
deodorizing surfaces, may and will be used for gas. Tests
made when the Millersburg coal was accessible by canal,
were favorable.

STONE.

The sandstones of this county are mentioned at several
localities, . It is generally found in masses or layers of
suitable thickness for work. It is well adapted for founda-
tions, ete., and extensive quarries may be profitably opened
in the hills, six to seven miles northeast of the city. The
Merom sandstone, as a rule, is not a good stone, as it readily
«disintegrates. ~The upper limestones have been used for
-curbing, and will bemeeded for rip-raps and flood guards.
The beautiful cream-colored stone fronts and trimmings,
which add so much to the architectural appearance of the
public buildings, stores, churches and private residences, are
from the thick beds of St. Louis limestone, of the sub-car-
boniferous group, found abundantly in adjoining regions in
this State and Kentucky. This stone is cut by saw, works
well under the chisel, and is tough and durable, [t is here
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a cheap building material. Clay for bricks is found
abundantly throughout the county; the quality is good.
Modified clays are found in geveral of the valley lands, and
are of superior quality for crocks and jars. The under
clays of the coals will furnish an article suitable for terra
cotta work and stoneware, which will rwal the coals in
value.
METALS.

" Iron ores are found throughout the coal measures.
Nodular ore of good quality occurs just above and below
the borizon of coal N. In the present state of affairs, it
will not pay to work. The largest deposit seen, was at
Priest’s bluff, in southwestern corner of the county, where
several car loads are exposed at low water. Very minute
scales of gold and nuggets of copper are sometimes found,
imported with the modified detritus of the glacial drift. It
is scarcely necessary to say, that there is no probability and
scarcely any possibility that ores of copper, lead or silver
exist in this county, certainly not in economic quantities.

- SAND.

Band is abundant on the bars of the creeks and river.
It is easily and cheaply “ elevated ” from the bottom of the
latter, by steam. From the decomposition of the Merom
rock, a sharp angular sand is obtained, desirable for strong
masonry, plastering, etc., which may be economically used
for making glass.

ROAD MATERIALS.

There are no gravel beds in the county like those so’
common in the drift regions in the central and northern
parts of the State, but in the bed of the Ohio river and
genersally below low water, are extensive deposits of ferrugi-
nous chert, broken in “nut” fragments, torn from the
chert beds of the sub-carboniferous higher up the river and
carried and rolled here by floods. This is one of the best
stones known for metalling pikes and streets. The surface,
when compressed by use, is soon re-cemented by the iron it
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contains, making a compact, smooth surface, nearly imper-
vious to air and moisture, and slightly elastic. It is exten-
sively used in the city, and conjointly by the city and, county
authorities. Free pikes radiate in every direction leading
to and from Evansville. These are the best public works.
in the county, for, eivilization, social refinement and intelli-
gence dwell only on good roads, avoiding inaccessible or
impassable regions. This is proven by the concentration of:
homes and population along highways even to the neglect.
of many fertile regions.

WATER.,

Mention has already been made of some deleterious:
minerals liable to be found after seasons of droucht in wells
on the lacustral clays and sands, creating a predisposition
to inflammatory diseases. Clitizens can not be too earnestly
urged to secure pure water for culinary as well as drinking
purposes, and for their stock. Assurances have been given
that a filtering cistern, holding and collecting rain water,
will often save its cost in a single year, at the expense of
the doctors and pill venders.

HEALTH.

The health of Evansville, since a general system of
drainage and sewerage was adopted, is good, and compares
favorably with other large cities. The low lands, river
bottoms, etc., are liable to malarial diseases. Experience
shows that the cause of such disease while readily circulat-
ing in, is heavier and floats only in the lower stratum of
air, and is most active at night; consequently, the evil
effects of malaria, even in the low lands, may in a measure
be avoided by arranging sleeping rooms at an elevation of
ten to twenty feet from the ground.

TIMBER.

The forests of this county have been noted in the general
description. They afford one of the great sources of income.
Ornamental woods, as walnut, oak, maple, beach, ash, etc.,
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are common, and several of the most prosperous manufae-
turing establishments are engaged converting this home
material into useful and ornamental furniture. Otherkinds
of timber are used for building purposes, the manufacture of
wagons, carriages, plows, implements and machines. The
sales, direct and indirect, credited to the forests amount
annually to over $4,000,000.

. AGRICULTURE.

Although overshadowed by the grand achievements ot
commerce and manufactures, the farmer finds agriculture an
honorable and profitable avocation. The skilled husband-
man is sure of fair crops, and located at a central distributing
point, he is certain of satisfactory prices. Market gardening
on land well underdrained is highly profitable, and never
equal to the home demand. The progressive farmers in
the “flat ” areas, are making their uplands equal to river
bottoms by tiling.
‘ FRUIT.

The natural advantages in soil, warm climate and com-
mand of an unfilled market are neglected—perhaps for the
reason that other pursuits are more quickly remunerative.
The “bluff” soil of this region is the American equivalent to
the Loess of the Rhine which produces the generous wines
of France, and with the same care will as richly reward.
The climate is in the neutral zone, between uncomfortable
warmth and cold, not subject to the extreme changes which
renders the business hazardous in more exposed regions.
Hence, the tender fruits, as peach, apricot and grape may
be grown to perfection along with the sturdier apple and
quince. The market is unfilled—east, west, north and
south—and with daily means of access. Under the control
of those who know how to use them, these advantages ought
to make Vanderburg county a * pomological paradise.”

Some attention has been given to the subject, and a few
very profitable orchards and vineyards were observed.
Wiges from the latter were rich in boquet and spirit.
Trees and vines should be mulched with sawdust, ete.; to
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profect the roots from the hot sun of summer, and to
retain moisture. Numerous native fruits invite attention.
Walnuts and hickory nuts command a ready market, and
the pecan flourishes and may be easily and profitably culti-
vated. Wild grapes, plums, etc., crown the hill tops or
cluster in the valleys, but the luscious persimmon, * God’s
Jruit,” is the plentiest and best. The last presents two
varieties—the late and the early—which contains gen-
erally but one seed, and is large, sweet and palatable. It
is believed that selection by cultivation would produce per-
simmons rivaling the date. Before drying, the fruit should
be slightly scalded in an alkaline solution. .

TRANSPORTATION.

The system of commercial intercourse is almost complete.
The Evansville & Chicago railway furnishes direct connec-
tion with the north, northeast and northwest, 500 to 800
miles away; Evansville & Nashville railway connects with
the extreme gulf States, 300 to 400 miles to the south; the
Evansville & 8t. Louis points directly to the grand treasures
of the west, and the Boonville and Newburg roads are
intended to open-a close connection with the east. These
rajlways, with their mighty traffic, would seem sufficient,
but to these must be added a fleet of steamers, which “walk -
the waters like a thing of life,” 64 in number, with 18
barges, having a total tonnage of 14,240 tons, owned by
citizens of the county, and subsidiary to its interests.
These, with as many others from neighboring cities, explore
our great system of river navigation, 10,000 miles in.extent,
exchanging the manufactures and goods of Evansville for
the crude products of their neighbors.

ANTIQUITIES.

Several earthworks exist in this -county—isolated or
clustered mounds and pits, which require for their excava-
tion the persistent labor of a people with a combined
purpose under intelligent direction. In their location,
embracing healthy and picturesque stations, convenient to
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water, generally to river transportation, fertile lands, and
a wide outlook to the east; characteristics so constant as to
indicate a design, and indistinctly to reveal the religion,
government and habits of a mysterious, unknown race. Of
these remains the savages knew mothing. Their nomadic
life and restless habits forbid such works.

Several isolated mounds were noted on the bluffs, 130 to
170 feet above the Ohio, at the southwest corner of the
county, near West Franklin. Implements of stone and
pottery found here, were of artistic execution. As celt,
(hand axe), of flint was polished like the Danish celts,
(unusual in America, if not unique), also a granitic hand
axe with beveled edges. A cluster of mounds of great
interest was observed near McCutchen school house, two
and a half miles northeast of Inglefield, twelve miles from
Evansville, on northeast quarter of section 2 and 3, town-
ship 5, range 10, and south half of section 34, township 4,
range 10, about twenty-five in number. They were scattered
over fifty or more acres, and covered with forest and bush.
Fifteen were counted, méasuring from 2 to 6 feet in hight,
and 20 to 60 feet in diameter. On the adjoining Hillyard
- farm are two pits or excavations, now partially filled. One

of them was 60 feet in diameter, and, at first settlement, 20
feet deep, now only ten feet deep. The second was 15 feet
* in diameter and four feet deep, apparently for underground
homes, or for water. A constant spring—rare in this
vicinity—seems to have invited the mound builders to this
elevated and commanding point, which is a promontory of the
dividing ridge which separates the watershed of the Wabash
from that of the Ohio. The outlook embraces the wide flat
valley of Blue Grass creek, and the distant mound-capped
knobs in the horizon. The exchvations probably existed
first as sink holes through the underlying limestone, and
afterward were shaped for human- use. An examination
can alone definitely settle this question. One of the
mounds has heen opened. It contained, near the base,
ashes, shells, bones and pottery, indicating a mound of
habitation. Many relics, well wrought in stone, are
reported to have been found in this vicinity.
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The extreme northeastern corner of the county was a
_ favorite resort of the pre-historic races. Mr. Jno. B. Locke
has collected some interesting stone relics on his farm, north-
east quarter section 24, township 4, range 10, found on a
knoll in a small mound, including a sandstone pipe or calu-
met, in shape of “ bear’s head,” ears erect, mouth distinct and
claws folded as if hibernating ; also, a ¢ medicine” tube of
* Alabama talc, three and one-half inches long, three-fourths
of an inch in diameter at the * mouthpiece,” nearly two
inches at the opposite end, with a constriction above the
middle, the bottom edge was serrate; also, flattened dises
of sandstone. On visiting the locality, a bed of whitish clay
* was seen at the western extremity of a ridge 600 feet long
by 200 trom north to south. In front of this to east was
- an area, the surface level and apparently paved with plastic
clay 500 by 200 feet, probably a “ Chungke play-ground,”
with council chamber, where the relics were obtained. On
this “ play-ground ” a set of six “ Chungke” stones were
found from three to four inches in diameter, two inches
thicx, with a concavity in each side like the quoit or discus
of the Olympian games. Surrounding or at the edges,
spear and arrow points and “ flint chips” have been noticed.
This “ Chungke” ground is now a field in cultivation. At .
an early day. it was covered with a growth of trees, none
over 400 years of age—youngsters compared with the sur-
rounding forests—indicating that this area had been used
within 1000 years, At an arrow factory on T. B.
McCutcheon’s land adjoining, flint “chips” in quantity are
reported, also flint * splinters” two to three inches long and
perfect as if cut with a knife, instead of by cleavage.

Some interesting mounds were noticed in and adjoining
the village of Millersburg. They were composed in part of
sand. )

At the extreme southeastern corner of the county, extend-
ing across the line into Warrick, is one of the most interesting
earthworks seen. Angell’s mound, on farm of Ham. Angell,
southeast quarter section 31, townshlp 6, range 9, is a won-
der. A symmetrlcal cone rising up from the Ievel plain to
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a hight of B0 feet; and only 300 feet in diameter. It is
almost; too grand to be attributed to the pupy arm of man,
Many smaller mounds, but larger than the general average,
are located on the Gen. Lane farm, adjoining the Angell on
the east. In this neighborhood are found vases, jars, jugs,
implement handles, images of duck and owl heads, human
faces and hands, spindle whorls, pipes and buttons, made in

pottery ; also buttons of cannel coal, and. axes, hoes, spades,

pestles, grinders, celts, arrow and spear points of stone.
Graves of savage Indians are discovered throughout the
county, sometimes intruders upon the mounds, but shallow
and carelessly made. v

Ossuaries or bone vaults have been discovered a few
miles west of Evansville. They are isolated or often intru-

sive on the mounnds. They contain the bones of all a

nation’s dead for a certain length of time, generally seven
years, collected from temporary places of deposit at the
mid-summer season of cheerless fasting and mourning,
cleaned, bleached and deposited in walled vaults covered
with flat stones and earth, Older than the Indian period,
and later than the mound builders, they belong to an inter-
mediate litoral or riparian race, who retained some of the
.religion and art of their dispossessed predecessors, but
their coarse, crude implements and pottery show that they
were far lower in the scale ‘of progress than the latter.
They are closely allied to the Natches and Choctaws of
DeSoto’s expedition.

Thanks are returned to the citizens generally for infor-
mation and assistance. Acknowledgements for special
favors are due to the following gentlemen: Col. Philip
Hornbrook, John Ingle, Ingle Bros., Dr. Stinson, Capt.
H. E. Leed, Hon. J. D. Riggs, Hon. H. C. Gooding,
Sebastian Henrichs, Joseph Hennel, Wm, Fauquher,
James W. Knowles, H. E. Williams, of Vanderburg and
Warrick ; to John Reichert, G. M. Alves, of Henderson,
and to the President and Directors of the E. & C. and E,
T. H. & C. railroad companies.



OWEN COUNTY.

Owen county contains 396 square miles, and is bounded
“north by Putnam, east by Morgan and Monroe, south by
Green, and west by Clay county. Spencer, on the west
bank of White river, is the county seat, and is 53 miles
southwest from Indianapolis. "'White river is the chief water
course. It enters the county from the northeast, near the
middle of the east line, where also it forms the division
between the counties of Morgan and Monroe, thence it flows
southwest with many windings that result in a valley line
nearly divect. The bluff walls of this valley are as arule pre-
cipitous, built up with massivestrata of stone from 80 to 110
feet. Raccoon, Mills and McCormack creeks flow through
narrow rocky chasms into the river from the "south, and
Indian, Limestone, Mill, Rattlesnake and Fish creeks flow
into it on the west side, generally with course directly from
the north, the first taking their direction from the general
dip of the rocky formations, while the second set of streams
owe their origin to causes which will be noted under the
head of Glacial drift. Eel river takes rise near Alaska, in
‘the extreme northeastern part of the county, flows west with
no deep, cuts through a.broad level plain largely built up
with recent fluviatile or lacustral sediment to Cataract.
Here, plunging down the successive falls, it has hewn a
passway through a very narrow channel, surmounted by
steep or perpendicular sides. This river flows across or
around three sides of the county, in more than a great semi-
circle. Its affluents are Jordan, Six-mile and Fish creeks.
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Many springs break out in great volume on the east side of
the valleys, conveyed by impervious strata which, dipping
generally to the west, account for their position. The water
is pure, cold and sparkling, and invites the attention of
dairymen and butter makers. It is apparent that this region
is well watered, and that the supply is more reliable than in
the drift areas. The surface features are agreeably diver-
gified. Rich alluvial bottoms from one-fourth to one-half
of a mile wide are found on either side of White river; the
small creeks have valleys of no great extent. Near Alaska
and Quincy, in the northeastern parts, a rolling or gently
undulating area slopes off to the broad,. level valley plain of
Fel river to the west and north, a fine body of land, pro-
ducing fair crops of corn and wheat and an excellent growth
of grass.

A similar area about Patrlcksburg and the extreme west
line of the county, slopes gently to the west, and comprises
some choice black lands, which produce excellent crops of
corn, wheat, oats and grass.

From the northwestern corner of the county to the
southeastern, a broad belt of from six to ten miles wide,
embraces a hilly, almost mountainous re;fon, in which high
hills and deep valleys alternate in cloge succession. It
presents many extensive views full of Wﬂd and picturesque
beauty. From a point on the divide some distance north-
east of Patricksburg, an illusion having an important
bearing on the past geologic history of the county, was
noticed. Thence the surface of the elbvated areas and
ridge tops sloped gently to every pomip of the compass.
The deep ravines were hidden by the wall-like ridges with
their mantles of tree and bush, leaving n? hint of the pro-
found valleys 180 to 250 feet deep, which largely occupy
this area. \

From that standpoint was revealed the ancient rocky
surface of the county as it came from the hand of nature,

" modeled in the bosom of the ocean, a great plain sloping
gently to the west, northwest and southwest, before the
currents of ice water, in the glacial age, demanding egress
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to the -south, had eroded their deep valleys. The scene
was not less remarkable for the extensive view enjoyed.
Sheriff Moffett, who was familiar with the whole region,
pointed out the highlands near Gosport in the northeast
part of the county, Cantwell’s hill near Santa Fe,
Spangler’s hill at Cataract, the elevated plateau near
_ Atkinsonville, the ridge east of White river, sontheast from
Spencer and two knobs like clouds in the blue distance,
one just south of Freedom, the other 18 miles away in
Greene county.

Although level areas in this belt are not of great extent,
several large farms were observed, which, under wise direc-
tion, were yielding good returns. The hilly region is
better adapted to special pursuits than to general farming,
‘When plowed, the loose soil is inclined to “run” with every
shower, and so managed, will, in time, strip off the soil and
expose the underlying rocks. This course is destructive.
On the other hand, if the attention of the citizens was
turned to wool growing and dairying, the soil would not
deteriorate, but, according to the Spanish axiom, ¢ The
sheep treads with a golden hoof the soil,” it may be indefi-
nitely improved. In part of this region, farmers complain
that blue-grass and timothy fail, and that clover injures the
soil by increasing its liability to “run.” It is sugges-
ted that orchard grass is a sufficient substitute for the first,
and Chilian clover (true Alfalfa) will furnish a substitute
for the latter and a perennial forage plant. The red soils
of this district are rich in calcareous matter and very fer-
tile in their original (natural) condition. This is proven
by the magnificent forests which once prevailed—nearly
gone, Some giants of this royal race were observed and
measured. Poplars from 5 to seven feet, white oaks from
4 to 6 feet in diameter, with trunks carrying their size well
from 50 to 80 teet in length ; walnut and other valuable
trees of good size were seen, and sassafras trees, generally
known as a shrub or bush, having the wonderful diameter
of over 3 feet. Such indications should not be neglected.
They are a hopeful indication that the old fertility may be
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restored by shading the ground from the hot san by pas-
turage grasses.
RECENT GEOLOGY,

Recollecting the ‘fact, mentioned in the foreging general
description, that the original surface presentation of this
county, as it emerged from the mother carboniferous ocean,
was a great plain, sloping gently to the west, with two-
slight ridges guarding to the north and south, the depression
or gulf-like basin, 3 or four miles wide, about and west of
Patricksburg, in which the block coals were prepared and
‘deposited, the question naturally oceurs, to what causes may
the well developed system of hills and valleys be attributed.
There is no evidence of volcanic energy; little-or none of
earthquake action, except the slow, gentle oscillations, by
which the crust of the earth is continuously raised or
depressed over large areas, continentally.. Close observation
will at once discover agencies, in the long past, of adequate
power. The elements are nature’s great agents—water, air
and heat: ice her great plow, water her graver, and air and
heat her moulder. With them and time, she has accom-
plished the denudation and erosion of mountain, plain and
valley. We have but little knowledge of the long period
which followed the emergence of this region, till the Glacial-
age. We know that it was long enough for the Permian,
Triassic, Jurassie, Cretaceous and Tertiary seas, in the great
valley of the continent, to the west, to develop and sustain
their wondrous life under a tropic? clime. This was
followed by a period of intense cold, which has left many
records of existence, graven with a pen of ice, “on the
rocks forever.”

THE GLACIAL EPOCH.

This epoch on our continent is divided inito two periods
—the first, in which a deep massive river ofgsolid ice flowed
up the 8t. Lawrence valley,®plowed out the beds of Lake
Ontario and Erie, resting its ice foot along aeIridge still seen
in northern Ohio and northeastern Indiana, and discharging
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a flood of ice-water, melted by the warmth of each recur-
ring summer’s sun, by sluice-ways (present river valleys)
into the Ohio and Wabash rivers. Last summer I had the
pleasure of studying some of the most interesting phenomena
of this period, under the guidance of Dr. Newberry, the
accomplished ohief of the Ohio geological survey. At Put-
in-Bay and Kelley’s islands, vast’ surfaces are planed off
smooth as a floor, others grooved and striated, each mark
indexing the course and initial point of the mighty ice
machine, aud recording a mysterious chapter of the book of
nature. The general course of this flood was along the axis
of these two lakes, and an average of the observations made
was, that its direction was south 80° west. Of this period
- we have only fragmentary evidence in this State, a single
nugget of magnetite from the Adirondacks, a few flat, oval
pebbles apparently from the Medina sandstone, some well-
defined sluice-ways in Ohio and Indiana; but we may add
that many of the actual streams—more of the old river beds
and valleys of the State have the general direction of the
first flow. Inthis county, an ancient river flowing west has
crossed the top of the conglomerate ridge a mile west of
Cataract, scalping clean the surface material, it has left
exposed as a clean floor the quartzite under coal A. Going
west, we find fragments of this hard stone with identifying
fossils, and extensive beds of sand, as if the high-water line
of a stream on the high lands north of Jordan. The latter
agd Six-mile creeks have great valley plains within their
high bluffs, far beyond the usitude of the actual streams,
even many times twider than the valley of White river below
Spencer, and the bed of Six-mile, as shown by bores, was
excavated to a depth of from 50 to 80 feet below its own
and the level of the chief water courses surrounding. It is
suggested that these phenomena may be referred to the first
glacial period. .

- Of the second glacial period, the evidence is apparent to
the careless observer. | The records are easily read. It was
subsequent to the St. Lawrence flow, for on the Bay islands,
the southern shore of Lake Erie and where else observed,

.G. R.—20 '
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its strize over-ride, and its debris obliterate, the marks and
-channels of the latter. It come from the|extreme north,
loaded with Arctic granites, Crossing Lake Superior; it
took up iron ore, copper, greenstone and |pudding stenes
from Keweenaw Point and the Manitouline islands. - Divided
‘by the peninsula of Michigan, the larger stream flowed
-golidly up lake Michigan, hewing out its bed, and thence
pushed by icongelation in the rear or drawn by the ice
wvacuum in front, poured: its rigid current-over the northern
‘half of Indiana and Hlinois. Probably of lextreme thick-
-ness at the north, the ice sheet did not have a hight of ‘over
200 to 400 feet in'central Indiana, as measured by the
Glaciometer*'in Brown county. Fora probably short time
the ice sheet extended over nearly the entire area of the
county. Glacial stris, cut in conglomerate, were seen in
‘the barn-yard-of John Haxton, Esq., in southeast quarter
-gection 20, township 9, range 5, the striee having a confused
-direction of south 18° east to south 46° east. Thissouthern
1limit is extreme. But little glacial debris-was seen south of
Atkinsonville and Santa Fe. It is ‘probable that the foot
of the-ice flow for a long time lodged, and ‘was heaped up
against the ridge running east und west through Spangler’s
hill just douth of Cataract, where ' the:wintry. accumulation
swas melted @nd discharged down Mill, Rattlesnake, Fish
:and Lick creek valleys. The ice-water of summer, in flood
-like torrents, following :the direct path marked by the ice,
-flowed directly south to and sometimes across the present
~valley of White river.: Confirming the conclusion, -an
‘interesting set -of north-south :* passes” were 'observed,
-cutting at right angles;:and  checkeringthe’ ridges. between
rthose ‘moré ancieht sluide-ways of ‘the ice age; Jordan'.and
Six-wile valleys; and - leading *thence to thethead waters of
{Fish'and' Liek ¢reeks.. Very :minute quartz 'pebbles and
.other comminuted relics of the imported rocks were seen on
‘the head: watérs-of these streamsy, on* Rattlesnake creek, and
-«on the ridge nedr ‘Atkinsonville, showing conelusively: that
these-valleys' were ice<water : sluicé-ways; and  that ‘their

ST TR

" Ind. Rep., 1874, fol. 82.
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origin is due to the violent floods which swept from the foot
of the glaciers. To-day a cut of less than 70 feet would
carry the water of Eel river, above the falls, through the
the pass east of Spangler’s hill, into Rattlesnake, its old
channel. Near the mouth of that creek and in the town of
Spencer, fragments of quartzite under clay of coal A were
‘observed, which had undoubtedly been torn from the divid-
ing ridge near Cataract, and carried thence by the ice waters
via Rattlesnake creek. At the same time, White river,
following the course of the soft Chester sandstone, at an
elevation of 130 feet above its present channel, flowed up
McCormack creek, through the ¢ Flat woods,” and down
‘Raccoon to the wide channe. below. Glacial pebbles sus-
taining this view were noticed along the banks of the latter
stream, as also some fossils peculiar to the knobstone beds
of Brown county, which seem to indicate that Beanblossom
had once crossed from near Ellettsville to the ¢ Flat Woods,”
and found discharge also by Raccoon creek.

That the valleys of Eel, below the cataracts, and ot
‘White river, below the mouth of McCormack creek, are
recent, much more recent than that above, isbobvious.
They are at once contracted to from one-fourth to one-twen-
tieth their former width, that is, the width of the ancient
channel higher up stream. The question at once arises,
how was the new channel obtained? During the evident
long period that the foot of the glagier rested against
cataract ridge and the highlands in the north part of
Monroe county, the continuous retreating and advancing
process of the ice scooped out a deep, wide basin in White
river, east of Gosport, and north and east of Cata-
ract, just as the basins of the lakes were excavated, far
below the river and outlet. As-the ice by climatic change
withdrew to the north, these basins became sluggish
streams, or filled by the excessive precipitation common in
cold regions, temporary lakes. Now this region is under-
laid with limestone, stratified and checkered with partings.
Rainwater is its solvent. The water would find these
partings, and seek discharge by the line of dip of the rocks.
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At first; a single drop would find its way, to be followed.
by others, each enlarging the orifice, until underground
brooks were established, wide caverns were opened, and
when these became too wide to support the overlying rocks,
the roof would fall in and expose the hitherto ‘“lost river.”
The same process is at work to under-cut the lower fall at
Cataract. -Wells dug in the valley plain, between Quincy
and Cataract, in the old river bed leading to the “flat
woods,” and in the wide bottoms above Gosport, indicate
beds of laminated sand and muck of lacustral character.

The foregoing presumption, referring the deeply excava-
ted valleys of Figh, Lick and Rattlesnake creeks, and the
“flat woods” channel of White river to the agency of
glacial ice water, is reasonable and founded upon the facts
incidentally mentioned, bat fully confirmed by the trail of
small, white, quartz pebbles, black sand (magnetite), and
gold dust found along these streams. Objects which here,
can only be attributed to the imported rocks of the

ALLUVIUM,

The alluvial bottoms bordering the streams are due to
causes now . in action. As rocks are pulverized by action of
the atmosphere, by the frost or heat of the sun, or by the
abrasion, pounding and rolling of the brooks and streams,
the fine residuum is seized by currents and thrown down
by the still water on their flood plaigs. Combining all the
minerals utilized by plants, they are very fertile, rivaling the
stories of Egypt in the perfection and abundance of their
products. ‘Common crops are grown to advant.xge——the
yield of corn is simply enormous.

PALEOZOIC GEOLOGY.

The rocky formations of Owen county belong wholly
to the Carboniferous age, and comprise that part of the
coal measures beginbing at Coal K, reaching down to
the bottom of that group, and through the upper part
of the Sub-carboniferous to the top of the Knobstone

- beds. The highest geologically of these strata are found at.
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the western line of the county, near Coal City; the lowest
in the bed of White river above Gosport, the whole tabu-
lated from isolated outerops, gives the following exhibit:

-

©0NS Gk 0o

19.

21.
22.

23.
24.
25.

GENERAL SECTION OF OWEN COUNTY.

CARBONIFEROUS AGE, CARBONIFEROUS PERIOD,

Coal Measure Group.

Surface drift and s0ilu..eeeeiirer vvenes -
Brown ferruginous sandstone...... ....
Black sheety slate and sandstone...
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iron ore, passing into sandstone.........
Coaw B, part splinty cannel.........co.vvue
Fire clay.... st sesenses ses suves aness sssens
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Coarse soft sandstone, glass stone ........

Masgive conglomerate, grit stones ....ee..
.. Black aluminous, pyritous shale, locally

with bands and nodules of clay iron-
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Black shale.
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St. Louis Group.

26. St. Louis limestone, laminated, concre-
. tionary, or in heavy strata........ vessvesee 90 to 70 00
27. ¢ White quorry stone,” Wargaw 2. veenarae 2 to 30 00
27a. Gray limestone interchanging with

sandstone...... teeeerseire seenen seaes ¢ neerees 12 to 6 00

Keokul; Group.

28, Keokuk beds—hard gray or buff lime-
stone—with intercalations of indu-
rated clay, containing geodes... ......... 50 to 46 00
29. Blue shale and aluminous limestone
(Burlington beds 2)... covves vesesssnnens vonneeees 10 to 5 00

Knobstone Group,

30. Coarse ferruginous sandstone.....e:sveeeieee 8 to 10 00
31. Gray shale and argillaceous sandstone,

disintegrating m...eeeecers sveeeees saveneesens 40 to 25, 00

Total exposure of rocks .......covreeeee vennas 6822 00

DESCRIFPTION OF THE GENERAL SECTION.
COAL MEASURE PERIOD.

Cool Measures.

The coal measures, including the conglomerate sandstone,.
occupy a large area in the western and southern part of the-
county. The conglomera#e is well developed on each side:
of Eel river,in the northwest part of the county, (although
the floor and the foot bluffs of the river are of subcarbon-

.iferous limestone), it trends east to Fender hill, south of
Cataract, then bending west and south, it is the surface
rock on the west bluff of Rattlesnake, crosses White river
near Freedom, and is found covering the hills and elevated
areas in the southeastern part of the county. They are
designated by Nos. 1 to 22 inclusive, in the section. Out-
liers, of small extent, (their companion beds eroded during
the glacial period), are found east of the line above indica-~
ted, and congiderable exposures of the Chester beds, espec-
ially the Kaskaskia limestone, are found in the deeply cut
valleys to the west of this line.

Coal K, number 4 of the section, i generally absent,
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two outcrops only being noted, one northof Coal City, near
the county line, the other southeast of the same place on the-
fatm of White, section 14, township 9, range 6. The seam
is irregular and unreliable, varying from a few inches to-
two feet. The coal is fat, sulphurous, coking, and burns.
with much cinder to a red ash. In the black, sheety slate-
roof were noted fish remains, as bones, coprolites,and spines.
and plated scales of Petrodus occidentalis. The over-
lying limestone is argillaceous and bituminous, conse-
quently not of much economic importance; it contains.
Spirifer cameratus, Spirifer lineatus, Athyris subtilita,
Produdtus costatus, P. semireticulatus, P. longispinus,
P. cora and Lophophyllum proliferum, Coals J and
I, Nos. 7 and 10 of section, are of a_ laminated or
splinty structure, characteristic of our block coal, with, at
localities in the western parts, one or more partings of fat,
resinous, splinty cannel. They occupy an area of about 45
square miles in ‘townships 9 and 10, in ranges 5 and 6.
This area was-a great depression in the bed of the carbon-
iferous ocean, walled by a shore or bluff line of conglomerate.
sandstone tothe north and south, a bay or gulph opening
into the grand carboniferous sea to the west. In this quiet.
bay or lagoon, protected from wind and. wave by bold.
promontories to the north and south, was macerated and
pulpified (a process necessary to manufacture block and.
cannel coals), the vegetable material which now constitutes
J and I ; block coals, from their nature are not persistent
over large areas, but here they are fortunately more regular
than in'the most favored fields.

‘When the surface is uneven or hilly, a very considerable
amount of these coals has been removed by denudation and.
erosion. ‘ " :

The underclays of J and I, as far as seen, are laminated
or shaly, indicating a subaqueous deposit, rather than the
soil which produced the plants to form the coal.

Coal J, although laminated, contains so much volatile
matter, as 8plinty cannel, ete., that in the mere local market
it is neglected, and but few opportunities of investigation

¥
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afforded. The upper coals north, south and west of Coal
City are referred to this seam.

Coal I is generally developed around Patmcksburg and
thence west, south and southwest, to within two miles of
that corner of the county. It is a splendid block coal,
burning with little smoke or cinder, like hickory wood, to
a white ash. It varies from three to nearly seven feet in
thickness, and although at a few localities it contains part-
ings of splinty cannel, it is eminently a free burning block
coal, generally free from sulphur and other impurities, and
believed to be well suited for the blast furnace, in the
natural state. It is an excellent fuel for steam, rolling mill,
glass factory, household and locomotive use.

Coal B, No. 13 of sectlon, lies from 12 to 20 feet below '
coal I, and is seen in outcrops all around the northern,
eastern and southern rim of the latter. It is also found at
intermediate valley stations where coal I has been eroded
and washed away. Bis typically a fat, gassy coal, but gener-
ally comprises one or more divisions of resinous, splinty
cannel, almost as rich and pure as Albertite. The best
developed view of this seam is at the Arney and the Needy
mines, section 9, township 9, range 5. At other points,
north and northeast of Patricksburg, this coal, although
thin, is remarkably pure, pure enough for gas making, and
at a few stations presents a rare article of cannel coal.

No. 16, the upper coarse, soft member of the conglom-
erate, is incoherent or readily disintegrates, becoming a

- mass of coarse sand, On exposure, the iron it contains is
dissolved and carried away by rainwater, leaving the leached
residue clean and white, suitable for glass making. A fine
deposit was noticed southeast of Patricksburg, on the Van-
dalia road. ,

CONGLOMERATE SANDSTONE.

The massive Conglomerate, No. 17 of section, develops
a broad band from three to six miles, reaching across the
county from northwest to southeast corners. Although
eroded and cut through by the streams, so as to expose the
underlying limestones, etc., in many of the creek valleys, it
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is the general surface rock, the valleys excepted, in all the

" region north and west of Cataract,in the spade between

Rattlesnake and Fish creek, and in a strip from two to
three miles wide along the southern boundary of the county.
. 'This stone is either heavy-bedded or massive, splits readily,
dresses well for hammered masonry, hardens on exposure,
is fire and water-proof, and is a superior and desirable
material for abutments, foundation and fire-proof edifices.
" Generally ferruginous and, consequently buff or brown in
color, at several stations, as at the Moffet farm at the head
of Six-mile, at Evang’, south of Atkinsonville,and at King’s
“Buzzard Gulch,” section 6, township 10, range 4, good
white stone, and superior grits were observed. With facili-
ties for transportation, this stone would be demanded for
masonry, and perhaps to an equal amount in value for
grindstones and grits.

Coal A, number 20 of section, is a rough, caking coal.
It generally contains pyrite, burning with much offensive
‘smoke and yellow flame to a red ash full of clinkers.
Besides it is ‘'very irregular and inconstant, no where attain-
ing a thickness of over two feet in the rare pockets, the
average for the whole area would not probably exceed five
inches. The returns gathered in mining A will not likely
exceed twenty cents on the dollar expended.

The dark or black aluminous .shales Nos. 18 and 22 are
pretty constant companions to coal A, in fact, more certainly
persistent than the coal itself. At several points they carry
considerable bands and beds of clay ironstone, but are more
notable for the amount of pyrites generally contained.
This decomposes on exposure to air, undermining the super-
imposed cenglomerate, . and formmg cavities and “rock
houses.” 4 _

The life of the carboniferous age was peculiar. A curi-
ous vegetation prevailed, so exuberant as to amass vast beds
which stored the sunhght and heat of the past for to-day’s
* use. A majority of these remains are referred to in the books
as land plants : Ferns, Lepidodendrons, Sigillaria, Stigmaria,
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Calamites, ete. Many alge are seen as Chondrites, Cauler--
pites, and a tender vermiform fucoid, not sufficiently. pre-.
served for determination. The animal life is wholly-
marine, ranging in habitat from the shore zone of 50.°
to 100 feet down, to the shell fishes, etc., whose home was

in the vast depths of the mighty sea. Air breathers are

rare or entirely absent, no evidence of such were seen in

this county.

SUB-CARBONIFEROUS PERIOD.

Chester Group.

The Kaskaskia limestone, No. 23 .of section, is the upper
member of the Chester group. It heralds a great change
in the conditions, life and results of the earth’s existence..
Here a line is drawn by the fossils, sharp and distinct. In:
this bed and below, a peculiar marine life, animal and vege-
table, flourished in profusion, with but few evidences of any
dry land. Most of this life perishes and becomes extinect.
A few survivors, a meagre minority, live over in the coal
measure epoch. They were replaced with new forms. A
new life was introduced, anticipating the needs of to-day.

The Kaskaskia only exhibits a thickness of from five to
twenty-two feet, is a marked_horizon, easily recognized,
drawing the exact line above which coal may be found and
below which it is not found.in workable deposits, hence its
significance and economic importance as a geologic index.

This stratum is found well developed high up in the
sides of the hill at Jackson’s bluff, near Arcola, section 33,
township 9, range 4, is just caught in the tops of the hills
about Freedom, whence its eastern outcrop bends west on
the top of the conglomerate spur near Middletown and
Steubenville, when it turns %barply east to Fender’s hill
near Vandalia, thence north and west to Cataract and the
northwest corner of the county. In this rock are found Pen~
tremites Godonii, P. pyriformis, P.'obesus, stems of crinoids,
probably Zeacrinus and Actinocrinus, fronds of Archimedes,
Zaphrentis spinulosa?, Spirifer striatus, S. Kentuckensis,
Athyris ambigua, Productus punctatus, P. semireticulatus,
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Retzia verdf, Rhynchonella Osagewsis, Pinna (2), Hemipro-
“nites crenistria; and teeth of fishes, Generally these fossils
are fragmentary, or in poor preservation, but distinet enough
for identification. The stone breaks irregularly, containing
some argillaceous matter, weathers brown or buff, and is
only tolerably durable, though hard to” work, It is used
for rough foundations and for burning. It yields a dark,
strong, “ cold ” lime. When highly ferruginous it decom-
poses, forming extensive beds of red and yellow ochre, as at
Stiltz farm, north of Middletown, and at Sloo’s, seetion 19, -
township 9, range 5. B

- The Chester sandstone, No. 25, succeeds below. It is
from 60 to 80 feet thick, generally ferruginous and closely
 laminated ; at several stations it affords good ‘quarry stone,

_easily wrought. The fossils are rare, comprising a few
plants, as Lepidodrendon, Sigillaria, Cordaites and Fucoides.

8T, LOUIS LIMESTONE.

he St. Louis limestone, No. 26 of section, lies immedi-
ately below the Chester sandstone and outerops in a broad
belt from two to four miles wide, with axis extending from
Quiney, southeast by Mill creek and McCormack creek, to
the eastern boundary of the county. It is typically a thin,
heavy bedded limestone, often concretionary or argilla-
ceous, sometimes dark colored from disseminated iron, with
partings of indurated clay containing a small amount of
magnesia., The upper division at several stations is in thin
lamins, and affords paving stones as at Fletcher’s quarry,
near the mouth of Rattlesnake and Mill’s quagry on Mill
creek, or where the layers are thicker, excellent rubble stone
- as at Schweitzer’s quarry,=near Spencer. In the same beds
is found a fair lithographic stone, which can be furnished
by the car load, and has been used by litbographers for
“ transfers ” with good results. Large quantities may be
obtained at the last mentioned locality, as at many other
stations. Just outside, or last of the axial line of this bed
is the “ White quarry stone,” division No. 27 of the St.
Louis limestones, sometimes known as the Warsaw limestone.

.



316 _ GEOLOGICAL REPORT.

Tt is amass of crushed shells and other animal remains, depos-
ited in a trough or depression in the floor of the ancient -
ocean, from a half to one and a half miles wide, which may
be traced'in south and southessterly directions almost con-
tlnuously, by Ellettsville, Bloomington, Bedford to Salem,
in Washington county, and perhaps further. At favorable
exposures, the Keokuk beds are seen depressed beneath’
this trough, rising above, (notw1thstandmg the dip), at the
west as well as eastern margin, thus forming a depression
in which the light shells, etc., would be drifted by slight
currents. Here are entombed the remains of billions of
iudividuals to the acre. ' The animals are smmll, some
microscopic. The stone is compact; fine'grained and pure,
in proportion to the degree of comminution to which these
remains were subjected. The qudtry stone is a white or .
gray neutral tint, may be quarried in blocks of any size
demanded, saws well, is tough under the chisel, capable of
resisting - great weight, resists the’ action of the elements
well and, in fact, combines all the points of a superior
building stone. It has been used in many of the public
edifices of our western cities, and is everywhere favorably
known. This division (quarry stone) is irregular, varying
from 2 to 30 feet in thickness, and sometimes thins out to a
mere parting. The animal life of the St. Louis limestone
was. wholly marine, and consisted generally of animals
that occupied the zone of cool or temperate pure water,
from about 600 to several thousand feet in depth. The
characteristic fossil is Ltthostrotwn, but three &pecimens
L. Oanadense were seen L. Proliferum was common,
sometimes in open clusters, the calyces were generally soli-
tary and of extraordinary size. Sgme specimens from 5 to 9
inches in length and from one half inch to one and a quar-
ter inches in diameter, also, Productus punctatus, P. cora,
Athyris ambigua, Spirifer striatus, 8. Keokuk? 8. Leidii, fronds
of Archimedes Owenena, Aulopora gigas, Pentremites conoi-
deus, and fragraents of P. Woodmani, stems of crinoids but-no *
heads. Spines of Archeocidaris, Rhynchonella sub-cuneata,
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Ao .

Retzia vera, R (Sp.?). ‘Tere‘bmtula hastata, Hemipronites
crenistria, Platyceras acutirostris, Bellerophon, Straparolius,*
Conularia, and Rotalic Baileyi. Teeth of the great sharks
Helodus, Cochliodus, Deltodnis and Cladodus were rarely seen.
A good fossil bed was #¥4d at stone-cut, near Cdve-Sprmg
station, on the New ‘Albany & Chicago ra11way

~ KEBEOKUK GROUFS,

The Keokuk beds, No. 28, succeed next in age and
inferior position. They are first seen near high-water line
at the foot of the hill at the pork-house near Spencer;
above town they descepd to low water, passing under the
quarry depressign of the St. Louis limestone, from thence
they continually sscend to the northeast, passing well up on
the hillside as Gosport and out at the surface in the north-
east corner of the county. They consist of heavy bedded,
dark or gray colored, hard, rough limestone, with interco-
lated beds of clay, ofien filled with geodes or partings of
chert. The geodes are characteristic and an inferesting
feature. Rough and uncouth outwardly, they are filled
with nature’s brightest, purest gems, and freshly broken,
sparkle with the imprisonea light of past ages.

This limestone is used for foundations, steps, curbing,
rip-raps and walls exposed to rapid currents of water. It
is sometimes burned for lime, but is generally too ferru-
ginous. A farm wall of this stone was neat, effective and
permanent. Life was abundant. Crinoid stems erowd the
rocks, and although heads of these animals were rare, it
was evident that they filled the sea with their singular
forms. Close investigation will yet discover good crinoid
beds. Stems and broken fragments were seen of Actino-
crinus sl ‘GQoniasteroidocrinus, spines of Archwocidaris,
plates of Melonites with Pentremiles Worthenii, Platyceras
fissurella, S’par{fpr Keokuk, Spirifer striatus, S.- cuspidatus,
8. neglectus, S, lmeatus 8. pseudolineatus, Retzia Verneui-
" lana, Rhynchonella subcuneata, Terebratula  trinuclea,
Bellerophon sub-lawis, Dentalium. primevum, Hemipronites

LIRS
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eremistria, Zaphrentis Dalyii, Archimides Owenana, and
" Aulopora gigas.

In the blue argillaceous stone below. No. 29, which may
-possibly represent the Burlington beds, were noticed in the
railroad cut at' Gosport, Spirifer plenus?, S. striatus, Produc:
tus semi-reticulatus, Chenetes planumbonum, Aviculopecten
amplus, Hemipronites crenistria and Fucoides.

The life of this period is still marine. No sign of aerial
life or dry land was seen. The animals required tolerably
pure water, and a depth of from about 500 to 3000 feet.
(At adjoining stations are found Spirifera, Athyris and
Producti, of a type heralding the approaching age of coal.

THE KNOBSTONE GROUP.

This ‘bed, No. 30 of section, is seen below the New
Albany railroad, and thence ascends to near the top of the
hills in the northeast corner of the county, and gives char-
‘acter and shape to some of the sharp, mound-like knobs in
that region. The impure water and muddy. bottom of the
sea at this period was not favorable for the life of water-
breathing animals, nor for the preservation of their remains.
No sign of life was seen, except a vermlform fucoid, which
Wwas common.

The upper division generally affords quarry sandstone of
fair quahty, but here none was seen of economic import-
ance.  The shales contain much pyrites, which, decompos-

. ing on exposure, give cause for chalybeate and sulphur
springs.
LOCAL DETAILS.

The rocks of Owen county have a general dip, varied
locally, of from 30 to 50 feet to the mile, and -averaging in
the sub-carboniferous about 33 feet per mile; in’ a direction
west southwest. This explains the continuous disappear-
ance of strata going west, and the occupancy of. the surface
by rocks of a higher position geologlcally, and more recent
age, but actually at a lower level. The outerops, in view
from the west side to the northeast corner of the county,

’

.
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are equivalent to'a bore or shaft put down, in' tle valley
west of Patricksburg to a depth of nearly 700 feet.

7t The occurrence of Knob sandstone and shales near
:Alaska, in' the northeast corner of the county, is already
_mentioned, Here the.ridges and tops of the hills are capped
with limestone of the Keokuk group, which is soon carried
by the dip to the bluffs and beds of the ravines and brooks.
- Quiney is-situated in an- extensive valley known as the
“flat ‘wcods,” which dates back to the glacial age, and ex-
tends from Cataract in a northeasterly direction to Morgan
county, and beyond. - Here the ice foot rested for a long
time' against high ridges of limestone to the south, and
melting, sent their waters to the south and west by Rattle-
snake and Jordan. The pounding, washing, grinding pro- .
cess, resulted in an excavation much lower than the then
outlet, and as the ice retired north, the excavation for a time
became one of our ancient lakes. Wells to the number of
8 or ten in the village, at a depth of 25 or 30 feet, pierce a
‘black, mueky soil, containing brush, trees, leaves, grass, ete.
‘This unctuous clay is characteristically lacustral. It is un-
derlaid with quicksand, and fine glacial gravel. The valley
plain produces fair crops of corn and wheat, but is better
suited for meadow grasses, of which good returns are
received. The seoil of the surrounding ridges is a rich
-yellow: limestone clay, admirably adapted for the growth of
wheat, clover and blue grass. It was originally clothed
-with a grand forest of sugar, poplar and walnut trees. . One
of the wells in the village gave the following exhibit:

SECTION IN QUINCY WELL.

: Ft. In.
Black 801l .iceecse erer sinee ee} seeanios seanae serevanes seres seaeene 1 08

. \White and gray clay, with crawfish pipes, with little
itk . 5aDd—mO0 Pebhles acurei trreeeens vonmnsses siasnp areew, 10,00
Blue clay, with PebDIES wvveeier wereriarsscnsersses senens eees 3 00
Black mucky clay, with brush aud plant remains.... 3 00
Hard pan and fine pebbles...... e cerveeens sersesnacsunnae 3 00

Coarse gravel and boulders, (depth unknown)......... 3 00
. 23 08
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- The trunks found in the above were of trees 4 to 5 inches
in diameter, generally crushed or broken to- pieces. The
insertion of the branches was opposite and alternate, like fir
or ash, and the rings of growth were compressed and fine,
as if subJect to a cold climate.

‘ Stone cut,” on L. N. A. and C. R. R., a mile north of
Cave Spring station, exposes an outlier of the lower division
of the St. Louis, rich in characteristic fossils, and worthy
the attention of students. - The bottom of the cut contained
Keokuk fossils.

The soil in this vicinity, formed from decomposition of
limestone, is rich and productive. It was covered with a
magnificent growth of walnut, poplar, oak, beech and sugar
. trees. Some giant specimens still survive. A poplar was
measnred 20 feet and 8 inches in circumference, with trunk
65 feet long. The farmers are - prosperous and thrifty, as
indicated by good houses and barns, and well appointed
farms. Much attention is given to grazing and the cultiva-
tion of blue grass. “Sink holes” abound, showing the
cavernous nature of the rock below. . These funnels collect
the rainfall which is carried .by underground streams to a
favorable outlet. :

Cave Spring, on the farm of Jesse Rogers, near old
Middletown, is an example. The spring flows from an
open cavern 30 x 40 and 6 feet high, and plunges down a
narrow chasm worn in the rock, some 40 feet. It was for-
merly utilized, driving three buhrs and a carding machine.
The water discharge, with a head of three feet, is from 36.
to 200 cubic inches, and although now unused, has an
estimated capaeity, with a turbine wheel, of at least- 40
horses for eight months of each year. The temperature of
the external air, July 23d, was 92° Fah.; of the cave 71°,
in the gulch below the fall the air was oppressxvely chilly,
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SECTION AT CAVE SPRING.

Ft. In,
I. Keokuk limestone crowded with crinoid stems.. 20 00
2. Argillaceous limestone ( Burlington ?) with suture
partings at fossil bedB..e teiiiine cenvennes sercsaeans 22 00
3. Hard blue limestone in beds of 1 to 2 feet, with
fossils, outlet of SPring...... cvevvens werivors srvsnonee 7 00
4, Argillaceous sandstone, geodes and thm plates
Of 1IMEBLONO ceveeres coreeree coerer crsecracs vevsarnss sovone 11 00
5, Knob sandstone, etC...cic. . vuieess soeserses sevennens sovnee 25 00-
85 00

Partings between strata were covered with fossils. Some
of extra size, as Hemipronites crenistria, from 3 to 4%
inches long; [Productus costatus with spines two inches
long ; also nearly all the characteristic fossils of the group.
Eroded spirifers exhibited well their internal structure and
spiral appendages. Suture joints—* devil’s toe-nails”—
were distinct, and showed well their origin from beds of
fossils. The cave is 13 miles east of the station on the
railway,

Miller’s cave, a mile and a half northeast from the latter,
on section 33, township 12, range 2, is surrounded by wild,
canyon-like scenery, romantic and interesting. The spring
here has a fall of 40 feet, and by a turbine drives a boulder
“ corncracker” mill. The cavern is 40 feet wide and 4% to
5 feet high for 100 yards, where there is a long room 7 feet.
wide and 15 feet high ; beyond, the water is deep and the
roof descends to within a foot or two of the water. It has

been traced, as Mr. Chas. Dow states, more than half a mile -

to its source in two * sinks,” one in Morgan, the other in
Owen county. In wet weather the cavern is sometimes
filled to its utmost capacity, and the water in the pool is
then 25 feet deep. .The exposures give the following strati-
graphic exhibit : o

G, R.—21
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SECTION AT MILLER’S CAVE.

Ft. In
Keokuk limestone. civeees sesvses vanene vanes ssitnanae e . 20 00
Argillaceous limestone, crinoid stems......... civvurnn.ns 18 00
Indurated clay, with geodes and long crinoid
53753 11 - VO NN crevus srraseeee sevsneent srssusass 8 00
Sandstone parting ....... veees searen oo coesses sennes o smeren venens 1 00
Red limestone with Spirifer striafus. cuivess vresrsoseiones 2 00
Taminated calcareous argillite, w1th Spirifer, Producta
AN Hemepronites. .ooeu covsss sesuse srevss enses sasese sassde svoven 6 00
Argillaceous limestone, with geodes..viviiis verees vanvennes 8 00
Xnobstone shales and sandstone. ... .o ceeeis ssrsnenes 10 00
' 74 00

On the dividing ridges between and around the sources of
“these caves, ‘“sinks” from ten to thirty feet deep are very
abundant, at some localities averaging one to an acre.

Gosport is a thriving town of considerable commercial
importance. It is surrounded by wide alluvial bottoms
-and fertile uplands, and has the advantage of two railways.
"The hill, over 100 feet high, on which the town is located,
~commands a wide view east, southeast and southwest, across
and along White river and Bean Blossom valleys. Here
‘White river makes a short bend to the south. A bed of
-fluviatile sand in the north and west parts of town from 10
“to 20 feet in depth, marks the flood plain or high water
line of the ancient White river, then flowing 120 feet higher
ithan now. The fair grounds south of town are well situ-
;ated, and are ornamented with a number of “look-out”
'mounds 100, 200, 300 and 400 feet in diameter, and 10, 25,
80 and 40 feet high. Their well defined symmetry is strik-
ing, no evidence of artificial origin seen except that several
‘quoits and “ chungke” rollers were found here. The high
-conical mound within the enclosure affords a fine view of
‘borse races, etc., at fairs,

'The wells in the west part of town plerce sand and red
-clay, to a white limestone, which bécomes shaly or fissile on.
-exposure, in the following order : '
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SECTION IN GOSPORT WELLS.

Fluviatile 880d .o ceereevorsns somren sorens

Red caleareous Clay..oie soeves covecesce servan srevee vase o

White figsile JimeStONe ...veuiee srreceine vveorves venvsensonses 28 10 6
36

The_area covered with sand comprises about 500 acres,
shaded by the foliage of trees, ete., it acts like a sponge
_absorbing and holding the rainfall, the wells are hnever
" failing, especially when so protected by vegetation. The
top of the ridges and hills west of town are capped with
compact gray and white St. Louis limestone, which, when
burned, makes a good strong lime; beneath is seen blue
Keokuk stone and geodes. The following section, from the
top of the hill in town to White river, is full of interest.

SECTION AT GOSPORT,

Ft. Ft.
Slope, sand and red clay ....ccccoviveserianvovaseees 20 to 10 00
White or gray St. Louis limestone......... 8 00
Green or yellow mudstone, with Spirifera ’
and Hemipronites.. . 4 00
Brown Keokuk limestone full of crinoid i
stems, geodes and fragments of crin- T
oidea...... eee ereesesne - eerees cesees sesuns nmessn 20 06
Clay mudsStone.coee cvvees coveesres cornen soesaeses weeee 1 'to” 4 06

Gray laminated Keokuk limestone, with

geodes small eontaining calcite, small

fosgils and many crinoid stemg/'......... 4 00
Blue argillite (calcareous) with mudstone

partings containing large Zaphrentes,

Conchifers and Brachiopods;.....cee... 15 to 18 00°

Knob gandstone....cc.s vieeeeers cxsens senens we 5 to 12 00
Knobstone shale ..c..cccveeeer viiive i ciriin vnnne 30 to 23 00
' 104 00

The Knobstone group passes from sight under the Keo-'
kuk beds at the foot; the latter pass under the St. Louisat
the top of the hill, and the last disappears beneath a cover-
ing of Chester sandstone from two to three miles west of
Gosport:  The blue argillite at the base of the Keokuk
beds is possibly “ Burlington.” It is peppered with minute
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geodes, and contains large, broad winged Spirifers, Avicu-
lopecten amplus, Hemipronites crenistria, Productus semi-
reticulatus, P. Cora, etc. Every marked strata on the hill-
side signalizes a change in the conditions of the sea,
destructive of life, as the partings and beds are universally
covered with fossils so perfect that they must have lived
and died on the spot. This is often characteristic of the
Keokuk beds in this vicinity. The Keokuk limestone is
crowded with crinoid stems, but a single head in tolerable
preservation was seen, (Goniasteroidocrinus). Dip of strata
30 feet per mile to sonthwest.

A stone fence on the farm of Dr. Smith, one and a half
miles north of town, is « novelty in this region. It pre-
sents a handsome appearance, cost $2.25 per lineal rod, “is
pig tight, horse high, bull strong,” and good for 1000 years.

Mr. Fred Goss, a pioneer of 1817, says that on a small
hillock or mound, a few hundred yards east of the railway
crossing, north of Gosport, a roving band of Shawnee

_Indians had buried a dead child of the tribe. Shortly after

the settlement of Gosport, when the same band was in this
region, their chief, “Big Fire,” died. They brought his
body in a canoe ten miles by river, thence it was carried, by
four elders of the tribe, on a bier made of two poles inter-
laced with bark, to the grave, where it was painted,
dressed in his best blanket and beaded moccasins and
buried along with his ornaments and ' war weapons. The
grave was three feet deep, lined with rough boards and
bark. Owver it was planted an oak post, five feet high,
eight inches square, tapering to a point at the top, which
was painted red. The monument was often visited
and long revered by the band. It has disappeared within
-a few years.

After the departure of the Indians some medical students,
who have since become distinguished citizens of our State,
determined to resurrect the great Shawnee. Meeting at the
mound they proceeded to partially open the grave, when
suddenly the report of fire arms and the * war-whoop,”
given by some festive friends, precipitated an inglorious
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departure. Neither darkness, swamp or river, retarded
their race, until protected by the Buskirk homestead. . They
told their story of peril to the great delight of their young
friends.

Gosport was founded in 1817. Abram Alexander and
Ephraim Goss were proprietors, and with their families
were the first settlers in a wilderness surrounded by savages;
their nearest neighbor was John Dunn, nearly 10 miles away
at Spencer. Among the notables seen in town was Capt. D.
V. Buskirk, a representative citizen of our great young
State. The captain volunteered for the union during the
Jate rebellion, bore gallantly the march, the battle strife and
the the keen tortures of Salisbury prison pens. He is six
feet ten inches high, weighs 360 pounds, is active, amiable
and kind. He is said to be the largest man in the State—
his neighbors emphatically declare that he is the ¢ bigges
hearted ” man in the world.

Passing south the railway soon enters and cuts across the
great belt of “ White quarry limestone,” here enlarged to
a width of about two miles; and of which Mill creek is the
axis. - This bed is a treasure. * There are millions in it.’
Iminediately on the railway line, easy of access, a stone of
the ‘best quality promises to enterprise and labor surer and
better returns than Eldorado.

The “ white limestone ” comes soft from the quarry, work
eagy and tough, may be quarried in blocks of great size, and
combiunes nearly every good quality of a perfect building
material. Some variety is presented passing from soft to
hard. | The medium compact stone is the best, as it will
better bear a burden, and resist atmospheric wear ; and at
the same time closer in texture, it does not stain as the soft,
porous stone will in a smoky atmosphere. . The following
list comprises a part of the actual or prospective quarries on
Mill creek, at Mundy’s station, and extending well towards
Spencer They are prepared to fill orders to any amount
for rodgh and sawed building stone, also caps, sills, columns,
ashlaré ﬂaggmg, monument bases, ete., ete.
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Rockwell & Co., for the ¢ Eagle Stone works,” have
opened a massive bed of fine stone just north of Mill creek,
and with a short siding, are well prepared to load cars
directly from the quarry bed. The stone is compact, well
grained and good; and is formed wholly of moderately
comminuted shells, Bryozoans, etc. The stratum is fifteen
feet thick. Blocks may be obtained of the full thickness of
the quarry and thirty or more feet long. They have facil-
ities for shipping from three to five car loads per day..

Adjoining on the south, Smith Johnson has a good deep
quarry of similar stone; some beds of light color. Liess
than one-quarter of a mile northeast, the “ quarry bed ’”
thing out and is replaced with argillaceous limerock, under-
laid with Keokuk stone.

The ¢ Gosport Stone and Lime Company” have a valu-
able lease covering the southern bluff of Mill creek, south
half, south half, section 3, township 10, range 3. The stone
is compact and excellent for chisel work. The quarry was
opened in 1874, and a great number of car-loads was
shipped for the base,of the $250,000 court house at Vin-
cennes. Their switch siding is convenient for.loading
with the quarry derrick. Higher up the creek is a choice
bed of soft white limestone, where at least 5,000 car-loads of
stone, quarried by erosion, lies naked. These blocks and
masses have been exposed to the elements during the ages
since the glacial drift, and thus tested are durable without
doubt.

Walter Ring, on southeust quarter of section 33, and
southwest quarter of section 34, township 11, range 3, has
opened a bed of a peculiar variety of this stone. The bed

.is 18 feet thick, the lower member compact and close-
grained, while the middle and upper strata are soft and
chalky white. A chisel, driven by an ordinary mallet, cuts
from one-half to three-fourths of an inch at each blow. It
is easy of approach by rail along the creek valley, with
Plenty of sand for sawing and polishing.

M. Hays, on southeast quarter of section'8, and north-
west quarter of section 10, town 10, range 3, has an immense



OWEN COUNTY. . . 827

bed of compact stone, of a ruddy or delicate chocolate tint.
Exposed by erosion, it is now protected by a slight covering
of loose dirt, and to the east presents a mural face, which
still retains in bold mouldings the ancient river marks, not
obliterated by -ages of aerial exposure. This ability to
resist disintegration and wear, is conclusive, and is a suffi-
cient indication. With a switch along the face of the bluff,
this stone can be quarried with very little expense in unlim-
ited quantities. It is especially recommended for rough
building stone in which cheapness is a ruling element.
The “ White River Lime and Stone Company;” Simpson &
Archer, proprietors, of Spencer, have a well appointed
quarry ou southeast quarter, northwest quarter, section 10,
township 10, range 3, at Mundy’s Station. They are pre-
pared to fill wholesale or retail orders in sawed or dimen-
sion stone; monumental bases, spirals, lime, etc. Their
quarry face gave the following exhibit :

SECTION IN WHITE RIVER CO0.’s QUARRY.

B0 cieenrie cevenenneresrsnen suieen veses e ceeraene senpevass saenarens
Laminated stone, for burning
Gray rubble and bridge stone
Upper sawing band, for hages, etC.cvw verveaes crvsernns
White sawing StOILe. covevaees veaess tee sereennes snsens verenvveres

Total quarry 17 I seeseninnres

The upper stratum has been burnt for lime with profit.
It yields a snow white lime, slakes slow, does not set too
quick, and works cool! All refuse of the quarry may be
burned, so that no waste of stone or labor is necessary.
The quarry bed may be broken with wedges to any shape
desired, and so true that little or no dresging is requiredsfor
foundations. As large blocks can be furnished as may be
transported by rail; and, in fact, larger, for columns can be
had 4 x 6 feet, 20 or ‘more feet long. Slabs were seen on
the yard with face 9% x 6 feet and 5 inches thick 3sawed
true and correctly. It works tough under hammer and
chisel, and is desired for capitals, mouldings and ornamental
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work. Specimensmay be seen at the Court House, Pennsyl-
vania street hotel, etc., at Indianapolis, and many of the
finest buildinigs in the west. The stone weighs 150 pounds
Jper cubic foot; capacity of derrick, 150 feet, or one car
load. The works are driven by a steam engine of 40-horses
with power of pushing eight gangs of from one to ten saws,
with a dimension capacity of 15 x 42 face,and 2 to 8 inches
in thickness ; daily cut of saws, 24 inches, or 2 inches per
hour. Sales amount to $1000 per month-—expense " for
labor, $450, leaving for wear, tear, interest and profit, $550
per month. They began in 1870 with a capital of $500 ;
have since exhausted one-fifth of an acre, and sold products
amounting to over $40,000. Their switch receives stone
from the mill and quarry derrick, and delivers coal"at the
furnace door. To supply the mill a well was put down in
the valley, which proved that this narrow chasm, uncon-
nected with any extensive water-shed, had in glacial times
been eroded as low as the present bed of White river.

Along the Indianapolis & Vincennes railroad track,
immediately sonth, Messrs. Ellis, Judge W. M. Franklin,
R. M. Beem and B, Schweitzer have each quarries varying
but little in guality, but each having some special point in
its favor. They are all well situated, and have first-class -
facilities for mining and shipping excellent stone, The
hillfat Beem’s and generally the highest ridge is capped with
Chester sandstone.

Spencer, the county seat, is pleasantly situated upon a
slight terrace, overlooking the alluvial bottoms of White
river. It is noted for its solid prosperity, fine school house,
orderly children, and the universal love and cultivation
of flowers. The citizens are justly proud of their neat, sub-
stantial and even elegant graded school building. The
edifice will bear favorable comparison with any in our cities,
andjalthough crowded with children|of all ages, its walls
did not show one mark of defacemert. The teachers cer-
tainly deserve much credit—the children more. Superin-
tendents throughout the State could well strive to copy the
model here offered. The grounds #re tastefully adorned
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with shrubs, flowers, etc., planted and cultivated by willing
boys and girls, who are joint owners.

The hills north, west and south of town are built up with
St. Louis limestone, generally argillaceous, and capped with
Chester saidstone. The pork-house, a mile west of town, is
a large stone building, with the best modern fixtures for the
preparation and cure of meat. The establishment was neat,
" clean, and in model condition. A bold bluff to the south
gives the following :

SECTION AT SPENCER PORK-HOUSE.

Ft. Ft. In.
Chester sandstoNe..ccc.es veee s servveremnec e 20 to 0 00
Slope on ridge.. corevees vrervenns vecrer cavnns cnvan saven 40 00
Soil, StripPed...ees cevees veceer crrvreens sererees snenennn 5 00
Rubble stone, laminated argillaceous lime-

stone, part lithographic....... cevees secseesse soeess 38 00
Siliceous fine stone, passing into cherty lime-

BEOME cerriraes wetrase sresrees vernsnne cosnsraes sreeeres 14 00
Fosgil limestone.. wecees coveneais crvnes vosnnanen seeees 5 00
Siliceous mud 8t0NE....0 veeeerss cernne verennsns sssens 6 00
‘White limestone, used for burning......... eneene 4 to 10 00
Concretionary llmestone, with flints and :

sandstone.. seesane s saasserennens 18 to 7 00
Covered Keokuk beds to river........ o connnn senens 31 00

156_00

Bernhardt Schweitzer’s stone and lime quarry is on
adjoining land northwest quarter section 29, township 10,
range 3. The quarry stone is an argillaceous limestone,
in layers 2, 4, 6, 8, 10, 12 and 14 inches thick. A film of
clay allows the rock to come up freely presenting smooth
faces; the layers are usually persistant; but with sledges
are easily broken in square or oblong blocks of dimensions
suited for the purpose intended. With skill the fracture is
nearly at right angles to the plane of stratification. Fixtures
are a.dequate to the loading of 6 to 12 cars a day. Ship-
ments in 1873 were 600 car loads at $10. 00; in 1874, 400
car loads at $8.00 per load. This materlal known to the
trade as Schweitzer’s “ Rubble stone,”is used for foundations,
- water tables, etc., at Indianapolis, Vincennes, etc., being
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ready for use without expense of dressing, it commands
favor and a ready market.

thhographlc stone is present in the same quarry, in
layers from 2 to 4 inches thick. For certain work it -
answers a good purpose, but the demand is limited, about
$400 worth have been sold for this use. In the quarry are
found a few fossils common at the junction of the St. Louis
with the Chester, viz: Productus cora, Zaphrentis spinulosa,
Athyris sub-quadrata, Hemipronites crenistria, Bellerophon
laevis, ete. On the same tract is a bed of gray limestone,
which Mr, S. burns, 6 to 10 feet thick, He wuses a
“perpetual kiln,” 35 feet high, 12 feet in diameter, with
. capacity for one car load per day, or 1800 bushels per week..
The stone burns readily and even, slacks complete, works
cool, and without “specks or blister.”” The lime business
is profitable, and the excellent material in the county.ought -
to be marketed with good returns. Mr. S. has experi-
mented with hydraulic cement, mixing refuse lime with
argillaceous material abundantly at hand. Results offer
him encouragement. In the same hill, is an outcrop of
i'efractory siliceous stone closely laminated, known as ¢ Fire
stone,” it resists the action of heat, and is sought for lining,
furnaces, fire-places, etc.

On the farm of J. W. Archer, southeast quarter section
18, township 10, range 3, northwest of town,is a bed of
creamy white St. Louis hmestone, somewhat laminated, but
“would doubtless prove an excellent material for doorsteps
and other uses subject to wear. A polished specimen
showed a close grained, compact texture. It would proba-
bly burn to a very white lime. On this farm and along the
ridge west of town are seen outcrops of Chester -sandstone,
while the deep valleys are built up with St. Louis limestone,

On the bluft north of town and in the road half a mile
above the narrows, slabs were seen covered with long,
slender, solitary calyces of Lithastrotion proliferum, ete.
Black sand at this locality, seen in the wet weather washes,
is a foot mark of the glacial age, black magnetite, imported
from the extreme north, and which, by reason of nearly
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equal specific gravity, is so constantly associated with gold
dust brought hither in the boulders, etc., on the glaciers.

Four miles south of Spencer, and east of the river, the
valley suddenly widens from a half to about two miles,
‘Within are two ‘interesting island mounds, around and
between which, in former ages, the river has evidently had
channel, while from the east, sand and gravel more than 100
feet upon the hills, indicatesa former discharge of water
from that direction by a wide valley, which now guards a
little brook, This iz an interesting specimen of erosive
action. A detached mass of stone on the west of the mound
is known as “ Big Rock.” Thirty years ago it was the
location of a floating grist mill, which when anchored, was
driven by the passing current of the river.

At MeCormack and Rocky creek, a few miles above
Spencer, on the east side of White river, are well developed
and extensive beds of ‘ White quarry limestone.” The -
latter locality has been well tested? by Prindle & Hays,
~who exhibited some specimens highly polished and of
marked beauty from a ‘“marble” ledge at the top. This
stone is fine and close-grained, of a creamy white color, and
compares favorably with any in the State. Their quarry,
northeast quarter, northwest quarter, section 22, township
10, range 3, gives the following structure:

SECTION AT PRINDLE & HAY’S QUARRY.

.

{Ft. In.
Slope.
White foundation SEODRL.. ceeers sessss vesvsrss saeassaeson cesone 6 00
White “ marble” StONe......ees ssaseesenvesees ceros seerer seases 4 00
Choice white, eXtra 200 v veeeu cesvvsas sennss cossor erssne 6 01
Whibe SAWIng SLONE ..eves eisee cosvsens sesveseer veress srnorsens 4 .06
* G00d Zray SAWING BEONG. ceuue- cereners svveruves wwssssans enrne 3 10
Bage, sometimes coarge and ruddy, for dimension
WOTKeesuaren ovessnes sonen 4 erearsees asesasens osesaees srssssas soe ~ 4 07
29 00

This stone is believed to be fully equal to that at the
quarries on the opposite side of the river, as there, it is
composed wholly of the remains of marine animals, broken,
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crushed and ground to dust—the coral dust of the sea, and
re-cemented by ‘nature. In proportion to the degree of
comminution, the stone is fine, close-grained and white.
When the shells are broken and only partly crushed, the
stone is apt to be colored and porous.” Soft and tough
from the quarry, it hardens in the air, and bleaches to an
agreeable neutral tint. The rounded face of the bluff, cor-
rugated by water-lines of ageg, show its enduring quality.
There are more than 1000 car loads stripped by nature,
inviting attention, which could be split and loaded with
little expense if a track-way was laid across- the river and
up the creek valley. A short distance above the mouth the
stone is thickened up to 32 feet. It soon thins again, and
within a mile is lost and replaced with argillaceous, concre-
tionary limestone, in heavy strata. Plant remains are seen
in the “quarry beds.” Occasionally a cone or leaf of
Lepidodrendron is uncovered and wakes from its stony
trance to tell a single word of the dry land which overlooked
the silent, sub-carboniferous sea.

In northeast quarter, section 23, township 10, range 3,
the creek passes through a gorge only 100 feet wide, and
impinging against the northern bank, affords the following
expasure :

SECTION AT HIGH BLUFVFS, McCORMACK CREEK.

Ft. In.

Heavy bedded buff limestone, with I prolif-
erum, Syringapora, and Sponges. ....ue.. ... 25 00
Laminated argillaceons stone ......... ., gpreene e w 20 00
Hydraulic stone, concretionary, arglllaceous 27 00
Massive limestone ...civiee vorees corevinne sovees snersene 9 00
Blue 8hale ceuee ereeiiie coirertiienn sesinnnes cosersane oo 4 00
Banded concretionary limestone.....yeee vacaes e 14 00
Flaggy limestone, in bed of creek....c.ce vevens 10 to 2 00
' 101 00

Springs seeping from crevices in the rock, or springing
from the summit, cool the air and reach the bottom' in a
cloud of spray, the wild, romantic scenery, reverberating
roar of falling water, caol air breathed by the cavernous
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rocks, renders the valley a favorite picnic ground, while
disciples of Walton are 'greeted by their finny friends.
Still ascending the creek; a wild, rattling roar, intensified
by quick, sharp echoes, shakes the air, confusing the mind
by its overwhelming ubiquity. The falls would be insig-
nificant in a wider valley, but in this narrow canyon it is
full of never tiring interest. The following sectionis
" exposed:

SECTION AT FALLS AT M’CORMACK' CREEK.

Ft. In.
Hard thick bedded limestone, t0 Slope....cws cveres sosne 8 00
Cherty argillaceous limestone, with Lithostrotion....., 5 00
Argillaceous limestone, with chert balls ....eceeesierae - 14 00
Hydraulic clay StOne.. ..c.ceesvseae rvessoes srees sosens sonons 7 00
34 00

On slabs worn by the hurried current, were noticed
solitary specimens of Lithostrotion proliferwm, generally
one-quarter to one-third of an inch in diameter, and 2 to 4
inches long, two specimens were seen 8 to 11 inches long
and three-quarters to one and a quarter in diameter. They
were giants of their race.

Above the mouth.of MecCormack creek, the bottoms of
White river are from one to two miles wide w1th bluffs, roun-
ded or gently sloping to the plain, but a short distance below
the mouth of the “narrows,” the bluffs 150 to 180 feet
high, suddenly approach with precipitous or overhanging
faces and reduce the valley to a mere gorge, indicating a
recent cut hot yet widened and rounded by water and time.
Terraces are discovered on either side of the upper river,
140 to 150 feet above its present bed, fluviatile drift.
Where did this water flow before the chasm at the narrows
was opened? Proceeding up McCormack creek, the mys-
tery is solyed. Beyond the falls, a broad valley from one
to two miles wide, 130 feet above the present channel of
White river is found, walled with rounded or sloping
ancient blqﬁ's, and passing near the west line of the county,

returns by Raccoon creek to the wide river valley below
Freedom. | No intervening ridge exists having a summit
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level of more than 140 feet above the river. Along this
ancient river bed imported glacial gravel was seen, and on
Raccoon some fossils peculiar to Brown county, indicating
that for a time Bean Blossom had discharge by a depres-
sion said to exist in the rim of the basin, directly from
Ellettsville through -this trough known as the “Flat
woods.”  The soil of this valley-flat is a yellow loam,
evidently made by a sluggish stream, or lake. The under-
ground quicksand and black . silt seems to be lacustral.
Mr. W. J. Walden gives-a statement of material found in
a well on his farm, southeast quarter of section 26, town-
ship 10, range 3, showing the nature of the Flat woods

subsoil.
SECTION IN “FLAT WoOODS.”

Ft. In.

Black mucky BOMlureent sienes sernnns roeucnesireneinsssens sennne 8 00

Sand and fine gravel...... .uees v 6 00
. Jelly-like, blue, sticky qulcksand w1th logs, stlcks, ’

leaves, etc., no bottom found with iron rod............. 8 00

22 00

Going south down this valley, on a bluff hill 250 feet

above White river and 120 feet higher than this basin,
rough boulders, and beds of Chester sandstone in place were
seen. Southwest quarter of section 12, township 9, range
3, near this,a “silver mine” was attempted by clearing out
an old sink, (used as a cache by the Indians), and blasting
down into.the St. Louis limestone; it is jocularly known as
“Schweitzer’s folly.” No silver or other valuable metal can
be found here. u
 Paving stones apparently of fair quality were noticed at
Mill’s quarry on Wyatt creek, and on Little Raccoon, west
of White Hall. They are siliceous, seemingly abundant,
and will prove valuable.

SECTION ON RACCOON.

PAVING BTONES. . Ft. In.
Slope. . '
Dark cherty limestone.......c... sesens srennsens encenes serens 22 00
Fire-proof paving stones, flags 18 00

Argillaceous L. 8. 10 Drook....cives sessvess sesenr spevesnenss 85 00

75 00.
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White Hall is a quiet village nestled in a valley. St.
Louis limestone is seen in the deepest ravines, the sides ot
the hills are built up with Chester sandstone, and the knobs
are capped with conglomerate. In the valley basin north-
west of town, in the neighborhood of J. Rone and W. Coffey,
are many “sink-holes,”” some of which are known as
“breathers,” giving discharge to water and currants of cold
air ; others are called “ drinkers,” receiving the rain-fall,
On Coftey’s farm, section 22, township 9, range 3, several
of the latter were seen, and npplmg brooks could be heard
in their dark cotirse in the cavernous earth.” Small speci-
mens of kaolin clay have been found near to the west of
Coffey’s ; also choice specimens of oolitic limestone.

At Green’s mill, on Big Raccoon, the stream has cut a
deep, narrow channel. The cliff opposite is beautifully
clothed with evergreen hemlocks and cedars. The follow-
ing section was observed: ' ’

SECTION OF GREEN’S MILL.

Ft. In.
Cliester sandstone, with diagonal falge beddmg ....... 47 00
Slaty pudding stone... cereinnanssesins mensvosessnnnn 4 00
Fossil lithographie stone...... reores ssnsssrss sisasanns tesaceens 16 00
Flaggy firestone, (S1liCE0US ). s isssseass sessnrens snsnnnns, 10 00

77 00

Some interesting stone cooking vessels were found hid in
a cavity of this bluff, including a pot having a capacity of
three gallons, and a skillet for baking tortillas, (hoe;cakes).
Some time and money has been unwisely spent here in
search of silver; it was found to be a very ‘““barren ideality.”
The precious metals cannot be found here. A mile and a
half northwest from. Green’s mill, a small brook, tributary
‘to Raccoon, has undercut a ledge of stone, forming a natural
bridge, reported 4o be 22 feet long, 18 feet high and 10 feet
wide. The elevated region for miles north towards Spencer,
exhibits a good soil, and most favorable location for fruit.
. Beveral profitable orchards were noticed. W, Y. Mills has
an orchard in successful -bearing which comprises 500 trees
of choice varieties. ‘
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At Arcola coal A has been opened one foot thick—it is
not worth working. The Kaskaskia limestone is seen in
the creek north of-the village. R. H. Gentry found near
here, buried in the ground, edges up, five new sharp stone
axes, grooved for handles, laid away for future use and
buried, perhaps, to retain the tough elasticity of the stone.

At “Jackson’s Bluff,” land of J. and D. Prewet, the
Kaskaskia limestone was formerly burned for shipment by
boats on White river. In a thin outcrop of coal A speci-
mens of choice cannel coal were found, it is thin, and of little
economic value. The limestone is well developed and con-
tains well preserved characteristic fossils.

SECTION AT DYER’S HILL.

(Southeast quarter, section 33, township 9, range 4.)

. Ft. In

Conglomerate sandstone...... .ccceees cvvveervseen o vermrene . 25 00
Coal and shale......eee covers sorene vevenens 04
Kasgkaskia limestone . 19 00
Shale and Chester limestone 55 00
o : 99 04

+ SECTION AT JACKSON’S BLUFF.

(Southwest quarter section 33, township §, range 4.)

. In.
Slope .. vee 00
Lammabed conglomerate 00
Coal parting...c. weeseeses srvene ven 04

00
08
00
00

o ———e

130 00

Massive conglomaerate .eesee ceriescrene
Shale and cannel coal.....
Kaskaskia limestone...... ceevees
Shale and Chester sandstone

Mt. Pisgah is a prominent outlook commanding the
great valleys which radiate from it. Houses across the
valley on the conglomerate hills to the south, shrink to
mere specks in the distance.

Interesting to the geologist is the trip by rail from
. Spencer by Freedom to Schweitzer’s shaft, two miles beyond

=
N
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the line, in Greene county. The railroad track at Spencer
pork-house rests on the upper strata of the Keokuk group,
which thence south is no more seen. The hill is built up
97 feet with St. Louis formation, and Chester sandstone is
just caught in the top of the hill.” Going down the river,
the road is down grade; we actually descend, but geologi-
cally, rapidly ascend to higher rocks. The dip to southwest
carriés the 8t, Louis under the track half a mile below the
-crossing of Rattlesnake, and the Chester beds from the
blutl, presenting some good quarry sandstone, with the
Kaskaskia limestone at the summit. '

. SECTION AT FREEDOM.

(Ritter’s Hill, southeast quarter section 20, township 9, range 4.)

Ft. In.

Surface 80il etc...c.. seaseen s sersensen sessaseen sevure sesens 10 ft t0 30 00
Soft CONZIOMETALB.. ceerscrrrerars srarsans sotnsrnes ossssees cusnas 25 00
Massive Conglomerate. e sreesssee sesessee sensannessnesne 30 00
Place of coal A....vees venns Teee msereacs sorsenssncsssosnen srvemmei 1 00
Kagkaskia 1imestone .. .....ccc. cvievnees voueas pes exneesses serere 22 00
"Chester ferruginous sandstone ... weceeies seserseiaae 60 00
Chester sandstone, massive in river......c..cceeeee eves 19 00
186 00

A short distance west and south of town, conglomerate
sandstone forms the tops of the hills, and several quarries
were noted of superior white sandrock and grit stone.
That on Mrs. Devore’s land, northeast quarter, section 17,
township 9, range 4, was visited. The upper beds of the
Chester group rapidly dip to southwest, soon approach the
railroad level, giving a slight outerop of coal A, rise again
for a short distance and finally disappear a mile and a half
below Farmer’s Statien, where the bluffs are all conglom-
erate. Here coal A, has been worked by adit and shaft,
one to two feet thick, and comparatively good. Thus,
descending grade all the trip, one has geologically risen
from the Keokuk through St. Louis and Chester beds to
near the top of the Conglomerate, more than 300 feet.

Good quarry beds of conglomerate sandstone are found
G. R.—22
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here (Greene county), convenient to the railroad. Coal A
in the vicinity of Freedom is irregular, non-persistent and
deceitful. Money and time spent in its exploration will
meet little or no returns.

The Chester group superimposes the St. Louis limestone
in the areas which we have been just describing, and is
found in regions immediately to the west of the latter.
The sandstone member does not often afford stone of
superior quality, but at a few locations it has been utilized
for foundations, etc. The upper member of the Chester,'the
Kaskaskia limestone, fixes the top of the sub-carbonifereus,
and is easily recognized. Its outcrops have already been

" described, and are marked by the K'k. L. on ,the accompa-
nying map.

Rattlesnake valley is a narrow cut from north to south,
100 to 250 feet deep. The bed of the valley is in the St.
Louis limestone, containing but few fossils, generally
argillaceous, and at the bridge leading west from Spencer,
presenting some beds of clay-stone well suited for mixing
with lime in the manufacture of cement. THere alse some
large specimens of drift quartzose fire-clay were noted,
which undoubtedly had been torn from the top ot Jones’ hill,
near Cataract and brought hither by ice. The eastern bluft
of the valley is'as a rule capped with Chester sandstone,
the western by the conglomerate sandrock and the horizon of
coal A, as at Fender’s hill, Criss’ hitl, etc. One outlier of
conglomerate and coal A occurs on Cantwell’s hill, near
Santa Fe. All these strata dip to the west, consequently
permanent springs of great volume flow out from the eastern
bluft. ’

The upper valley contains terraces of glacial drift, pebbles
and blue clay, and just east of Spangler’s hill, near Cataract,
is a’'low gap by which the glacial current with Eel river
once found doorway to Rattlesnake ; a cut of 60 or 70 feet,
80 rods long, would return the former stream to its old
channel.



OWEN COUNTY. 339

SECTION AT SPANGLER’S HILL. .
Ft. In.

Soil and drift..... coeveeens ermaes sreeeries anees e renateres sesaseune 20 00
Conglomerate 8andstone. ... coreeeees sevssens sveerisr eisn 25 00
Coal A, parting and iron 0r@...c. wecieese soscor seesesesnee 2 00
Bituminous shale.....c. vueiesteiiceies vernes sennsrens vessevess 15 00
Kaskagkia limestone, with characteristic fossilg ...... 14 00
Chester sandstone, shaly ... ceeee... erverees seonusane seaene 55 00
Gray 8NA10. ceciveres saeneenes crvoreed srscrones sranen srssanes warse 15 00

Argillaceous limestone of St. Louls group to top of
TAI18 seernnres soeeneet srruvanns sonsosens sesansoss sssnes os arnsss raness 20 00
166 00

The dip of the rocks west from this point to Jordan, is

- locally 120 feet to the mile, the Kaskaskia limestone being

seen on Dr. Jones’ land, northwest quarter section 2, town-
ship 11, range 4, in the bottom of a very deep ravine.

Cataract village takes name from the double falls of Eel,
and derives support from the mills, ete., here situate. It
was once the milling and mercantile center for a large area
of country, before the day of railways. The river, within

- a distance of three-fourths of a mile, by two plunges, falls
81 feet, passing through a deep, narrow channel cut in 8t,
Louis limestone. (

The falls are owned by Burton, Shoemaker & Co., of
Indianapolis, with several hundred acres of adjacent timber
land. The upper falls are reinforced by a low dam. The
water is earried by a box race to a wrought iron flume, 26
feet perpendicular length, and of 42 inches diameter, driv-
ing two central discharge wheels 30 inches in diameter,
with force of 18-horse power. The force is sufficient to
drive two buhrs and their machinery for an average of nine-
months. For three months the stream averages fifty tlmes,
and for five months ten times more water than is used.

At the time of my visit the river was full, and the scene
one of interest and grandeur. From a floor of limestone,
the river, with rapid plunges and bounds, descends 25 feet,
and then at a single leap thunders in a stream of white
foam and spray to the abyss; a beautifal rainbow spangles
the spray which rises from the boiling cauldron. The best
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view is from an unpleasant stand-point among' the
machinery under the mill. The descent from the top of the
lower falls is 45 feet. Less than a mile below, the river,
flowing with sluggish current, is suddenly seized with new
life and impulses. Hurrying along a short rapid it makes
clean the splendid leap of 30 feet, breaking in masses of
foam and clouds of spray, and passes off in a dark stream
flecked with frothy islands ‘of floating silver. Below the
second falls is a large amphitheater, with precipitous or
overhanging sides of limestone, which is filled with sharp
echoes and continual roar of the ever resounding cataract.
Niches and recesses in-the walls were festooned with droop-
ing shrubs and plants, even behind the airy sheet of water
ferns and trailing creepers are modestly nestled away, con-
trasting their emerald hues with the foam and spray, each
frond and leaf tipped with a sparkling drop of crystal
purity. p

The cataracts of Eel are the grandest falls in this region
of the west. They are favorably known to pic-nic parties
and tourists, and in combination with the deep canyon-like
valley at the narrows, the gap above the falls, the wide
view from Spangler’s Hill, comprise scenes of romantic
beauty and wildness, full of enjoyment and interest, and
worth the attention of pleasure seekers.

Sixty feet below the second fall, a strong stream of water
gushes out of the northern wall of the amphitheater., It
indicates the mode by which nature has cut a way through
and under the beds of limestone and formed within a recent
period the present channel of the river. In the course of
time this underflow will undermine this fall, or remove it
turther back. .

Jtist below the upper falls is an overhanging cliff 50 feet
high. The crest is fringed with shrubs and flowering
plants. Two children playing here, the boy of 12 years,
straining to gather flowers, fell over; the little sister, seek-
ing her lost brother, slipped and likewise made the terrible
fall to the rocky floor. Insensible when found, they soon
recovered, owing their lives to the bushes and shrubs which

\
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slightly retarded their descent. This is known as the
“Child’s Leap.” A pet deer, attempting to cross above
the upper falls, was eaught by the eurrent at high-watek, it
made the fearful plunge, and rising from the boiling basin
swam out. ~

In winter the cataracts put on their festal robes., The
trickling springs flute and corrugate the sides of the chasm
with mouldings, columns and pilasters of ice. The trailing
bushes and limbs of trees are coated by the ever¢rising
spray, and every terminal twig is gemmed with lustrous
crystals, which, in the sunshine, blaze with a thousand tiny
rainbows. This vieinity may be visited from Cloverdale or
Gosport, on the Louisville and Chicago Railway, respect-
ively 8 and 10 miles distant.

The sharp dip of strata south and west from Cataract,
gives within a space of two miles, a very extensive geolog-
ical view and of some interest, although but few fossils
are found in good condition.

SECTION NEAR CATARACT.
(Connected.)

Ft. Ft. In.

Conglomerate 8andstone .......cous seesesses svevevans 20 to 60 00
Coal A........... R, R A revenee 00 2 00
Aluminous shale.. cecceevcvieer  cveineionernne vosras 20 to 10 00
Kaskagkia limestone .oereees sosess vevver sesvnsecsnene 10 to 20 00
Chester 8andstone. ... veeereee sivionnen senesssenneese 60 to 90 00
St. Louis limeStONe .icceverevorves ceaten sssssovorsneaa 85 00
Keokuk group ? ..ceeee vueeee Levessrm seseses v sssseras 11 00
281 00

A very narrow ridge southwest of Fender’s hill, sepa-
rates Eel valley 'from the head of Jordan, between which
and Six Mile creek by Jordan village, low gaps already
mentioned present an available approach to the block coals
from Indianapolis, worthy the attention of engineers.

The outlines of the conglomerate sandstone are men-
tioned in the description of the general section. It occu-
pies a belt two to three miles wide, from north to south across
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‘the county near or a little west of the meridian, between
wanges three and four, but with formations boldly extended
'Westwardly at the northwest and southwest corners. From
a number of sections taken, two will be given, to show the
general structure of this deposit:

SECTION AT EVANS’.

{Northeast quarter, section 28, township 11, range 4.)

Ft. In-
Soil and surface e.eeees veeronnes o eseres nennae e ceses senrse s 16 00
Yellow sandstone...... coceee sevveceerass N .. 8 00
. Blue shale with ironstone 10 00
Black slate. Coal B...... ..ccerenranes 08
Fire-clay . .coeeeees vorece sesnen sonsen saen 2 00
Coarse SANATOCK .evverees voreerene soansn s soesss sesonrnes svesaras 28 00 °
Massive conglomerate, white and yellow—good grit 30 00
Soft white sandstone....ceces veeees vesse e ereraese seenes sansesens 3 06
Blue pyritous ghale... weensens sesuosnen s 12 00
Carbonate of iron, ba,nd and k1dneys “ 08
Black clod ...... 1 10
Coal A, bright 1 08
Blue shale with iron ore - 12 00
Kagkagkia limestone in creek......... Cveessnaenens rasees senene 11 00
- 137 04
PO, ——

In this sandrock many beautiful specimens of Lepido-
drendron, Sigillaria, Stigmaria and Calamites, have been
found by Mr. Evans. Several small outcrops of Coal A
were reported in the neighborhood, among others at
William’s bank, southwest quarter section 28, township 11,
range 4.

At Matthew King’s, southeast quarter, section .6, town-
ship 10, range 4, the top of the conglemerate is eroded.
The following section is seen in a romantic amphitheater
with overhanging sides :
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SECTION AT ‘“ BUZZARD GULCH.”

. Ft. In,

0T eereeees senens wonns avonses naes cssset srssssnes sesererve sensaeses 20 00
White conglomerate gritstone ...... reeest srsaseaes soseseene 15 00
Magsive white stone—grindstone grit .oeeses oo erneseene 8 00
Heavy bedded conglomerate .................................. 12 00
008l A ceieiiirernnes srinsncivnns wreesisn sosers ssases ses sneer srvaaens 1 00
Figsile sandstone. ... weeveuunecerres cosene sennns sovenn snnnee . 15 00
Blue pyritous shale with excellent nodular iron ore 20 00
Kagkaskia 1imMestone weiiees sesceresr sosees saesssass sonnse saeere 20 00
111 00

Some giant oaks were seen and measured on the Evans
and Kings farms; the latter was carefully laid down to
grass from which good returns were received.

The outcrops of coal A, near Cataract, Needmore, Jordan-
village, Atkinsonville and Vandalia, are marked on the
map accompanying this report. The coal is generally sul-
phurous and impure, and of no great value, although a few
opemngs give a fair to good coal, a further list is nol neces-
sary. The workings only show a thickness of 12 to 18
inches. At an outcrop on the farm of John and Rolla
Wright, on the west half of section 23, township 10, range
5, the Kaskaskia limestone is well developed with charac-
teristic fossile, including Pentremites Godoni,  plates of
Cyathoerinus, ete., and if the limestone is persistent in
level, it superimposes coal A. The connection of the strata

- could not well be seen.

-

Middletown is situated in the midst of a level or gently
rolling plateau. The soil is more than ordinary and pro-
duces good crops of wheat, corn and grass. Some forests of
-excellent timber were noticed. A large amount of lumber,
staves, headings, etc., is prepared and shipped. The warm
loamy soil is well adapted for the growth of fruit. The
orchards were thrifty, prolific, and rarely fail. Notwith-
standing the universal failure throughout our country, of
tender fruits, some peach trees were in bearing. Jacob
Long has 2000 Concord vines in model order, with ap

orchard of fine apple and peach trees. The vines wer’
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hanging full of grapes, in fact an arbor was shaded as much
by the rich clusters overhead, as by the leaves. The vines
are only four years old, but the crop of 1874 was seven
tons. Besides marketlng wagon loads, he manufactured
400 gallons -of wine, which was of good body and finely
flavored with fruity bouquet.

The surface rock about the village is the lower member
of the conglomerate sandstone, with cuts in ravines to the
limestone member of the Chester group. Coal A is devel-
oped at several openings, yielding some good “fat coal, and
at two localities an exeellent band of cannel of small thick-
ness. A single outerop of coal B is reported on section 14,
township 9, range 5, These coals have been tested for

“local use, but are thin and will not pay for expensive work,
Two mlles northwest of town are the favorably known
banks of L. C. & F. Arney and Joseph Needy, respectively,
in the northwest and southwest quarter of section 9, town-

“ghip 9, range 5. These banks have been worked for about
25 years for local use, yielding nearly a million bushe'ls.
TFhe followmg section was taken at Arney’s:

SECTION AT ARNEY’S BANK.

. Ft. In.

BLOPE coranires srsnrnee enneeressosesssesves sorenssee wrorsrens seesveenn 74 00

Gray shale and 80apstone ... vesees seses ceones s vmeee 700

- Pyritous band 2 00

Coal I, block..... . . 3 00

Indurated clay . 1 00

Gray shale, with Kidney ore....... coeees oveesiinerens sunnes 11 00

Coal B:

Laminated rough.....ccooiviriine ceoernrne cenens 06
Laminated good....... .... (ssat sensranne shsseanes sosens 06
Splinty cannel.. ... covvrvne ceriene vovennnes enee 04
Choice CaKing..ccees sravvues voernnnes evuss sereseane 1 08

“Rough COaluuciiee eerernes cessnnees sinnsnner corvensenees 02 3 02

101 02

Arney and Needy’s coal is of excellent quality, compares
favorably with the best coking coal in the country and burns
with a brilliant sheet of white flame to a white ash without
clinker. Coke from this bank was formerly used at Seward’s
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foundry at Bloomington, and was found equal if not superior
to that of Pittsburg; softening instead of hardening the
metal. It is superior for blacksmith’s use, and sought for
burning in grates on account of the brilliant illumination of
the flame. Where known it is reported as selling for four
cents a bushel more than block or other western coal for
household purposes.

The area of coal B at this locality is limited, and gener-
ally found on elevated knolls and ridges, the base of which
is of conglomerate. Openings have been made in sections
< 21, 17 and 8, but were not in work.

On the well-improved grazing farm of John Haxton,
southeast quarter section 29, township 9, range 5, an assort-
ment of the best blooded cattle and bogs was seen. He
reports the following bore :

' SECTION IN HAXTON’S BORE.

. Ft. In

ClAY 801les coressncr corressee s teeeres srevees  sssesreve snsees sessesacs 9 00
Coal .. e aes e oo assesrer snssse . 04
Conglomera.te sandstone, with glacial striz...... e 32 00
Chester imestone .......ceees cevers serenee o veeneen e 18 00
BANABEONIC ersries corrreans sesesnase sosasesse ssvannacs srasssres snesee 3 00
64 00

On Hubbell’s and Dillon’s farm at Mt. Good, chalybeate
springs were noted, charged with iron from the pyritous
shales at the base of the coal measures. Near the latter, on
land of J. K. Well¢, southwest quarter, section 16, township
9, range 5, occurs an outcrop of typical pebbly conglom-
erate, which has been locally used for “millstone grit.”

Red and yellow ochre is found in a bed-said to be six
feet thick on the Sloo land, northwest quarter of southeast
quarter of section 20, township 9, range 5. Three openings
have been made. Its origin is probably due to the decom-
position of ferruginous shales, and the deposit of iron and

- clay therefrom. The paint is of good quality, but on full
experiment a demand for the article could not be found.

At Isaac Needy’s, southeast quarter of section 17, township
9, range 5, the following section is reported :
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13

SECTION AT NEEDY’S WELL.

Ft. In.
Clay and soil........ tetres seasaetas cerseeses seseraee ‘e 12 00
Coal I.. ...ccveriees coeen pron svesenne sesseeens revensens sersneas errens 2 00
Stony clay ... - teeeeies sateunras thesssans Srremnses consesans seess 3 00
SBiliceous shale.... 14 00
Coal B, choice ....corus 1. 4 09
Plastic fire-clay........ .. 4 09

39 09

Many other outcrops of coal I and B were reported in
this vicinity and the localities visited. Generally they were
not in work, and the thickness of the seams could not be
measured. The following connected seetion, taken on sec-
tions 17 and 20, township 9, range 5, gives a general view

" of the stratification :

f
NEEDY—HUBBELL SECTION.

Ft. In.
B011eeeees cornesnee sesess sossen seness seeess sessse sovess srsseere sssasssas 20 00
Coal I...... e sessmsres sesvseree sornene ve cneeenas sesens 2 06
Shaly sandstone. ... wsesees soseenens veeres srronesesssssrseeens 17 00
C0al B.ivveaesserressss sorsosses sassrsens sorserense
Conglomerate ..cvveeree e seeneas veres sreenesene s venees sesessane

€08l Aveeiceren suiennais sarsnseee snnecane sorae
Sandstone .eeesees o ot aenvensonses sesveneas snnesanes 43 00

Chester beds, Kaskaskia 1imestone..co ceeree veseesdoe aee 17 00
180 11

I am indebted to the kindness of Niblock, Zimmerman
& Co. for a record of the following bores, viz:

BORES ON WARNER FARM.

(Southeast quarter, section 24, township 9, range 6.)

FIRST HOLE.

P. In.

Surface Clay..ccceseee sovsen cosrsosse seseerses sovsvnversevess sosvesses 7 00
Gray sandstone....eeie wereoees srsnseres sesrennes cornnoree veinem 2 06
Blue 8andy 8hale.s e ceeres sevvecses sensne servenres ssvveesavene 3 08
Black shale..... eseses veane cressseersenneens 1 04
Blue sandstone........ cesrssnneraenens 4 06
Siliceous shale...ceess. v ssranrnnnnaness 3 00
Coal ........ . vesssersesss 1 00
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Clay cvvveecse sevnes vuvnnrs ennesssane
Blue shale..... wevesereee cenen e rveren aenens savessien see 6 00
TXOD OY@.ucres voerrevvenrn saorie suqssense secsss cassss sosnen sessensnsnne 06
Sandy shale. .. .eeese saveosas sosere srensaes vosessass sevevesenans 18 11
Blue shale.....ee ... 4

Coal and shale....ccosr vevees easse sreees sssane veoees sesrne seesaeses 3 00
Fire Clag.iic e cervessee smsnes srunes sessee ssonns sensns sesosnens 1

vess ceenns sovonsone

SECOND HOLE.

Surface clay...cw veeeee wavsenees
Slaty fire clay
Gray siliceous shale...

‘White sandstone... ..ce..s
Gray siliceous shale. ......ccoo veerer sieims seenienssierssennne 21 02

Surface Clay...cees serses sesenesrssenen
Yellow sandstone. ... ....
Blue sandstone.....ccees vees 1
Gray 8hale...i s crnee sosssinie sveeniis seesesamann sesevens 2
Gray sandstoneuw... cerees sesesssovasesesssssreses wasssons snnens 40 02
White 8andStoNEe.eeee seersesns sorsvoees sroressesens sasnns veeserees 1

FOURTH HOLE.

SUTACe ClaT . cverirres eeeserns vrres seeseres
Gray #iliceous shale coesosses
Blue shale.......... orunens

Coal (B ?)... .

Fire clay...
Iron ore..ceeres crrevnnee veaee . .
‘White shale-—-Iron stone sovees srrasunes seesests ve
‘White sandstone, with iron balls....
Gray sandstone ..o .ceeeseenisvevnn o
Blue siliceous shale...... c.co0rse
Conglomerate sandstone...o. vusseeees

Also, by the same parties, the following bores:
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SECTION IN BORES ON WINTER’S FARM.

(Northeast quarter, section 23, township 9, range 6.)

FIRST HOLE.

Surface clav.... 4 06
Sandstone...... e B 02
COAL cerrernee ternan cennoeter sentssace sostes seneensss srnses suraronns sete 04
Fire Clay cuevvicne soeosssnsaniet vvaninsasive ssessrsnnens csresrase e 5 00
- Blue siliceous shale....... vees nouse o cerresses 19 05
Coal.evcerins serene vesences sroves sevens saesenves srerravasse sessersesne 2 10
Fire Clay..ccc civeces sovererennes soasesees cosennn b cnrener nensian ‘4 03
Siliceous shale....c.oes v veves rtee veres + reseesses caeees meseie sosees 45 04
86 10
SECOND HOLE.
Burface €lay...... ceeeeeess vorsornens 17 06
Hardpan ... iemernsvnen e 10 06
Sandstone...... 1 00
Rotten coal.. 08
Fire clay .. veenrerte 7 06
Blue sﬂlceous shale ereeease oee 8 08
Blue shale......... . veesraes raeean et cevans srerer sesas resvenene s e 3 00
FIre Clay.ceoei. seceerere snnennns soansenssessess cavvee vevunsens sosee 2 00
50 10
THIRD HOLE.

. . Ft. In.
Surface clay.... cocceeive secrennen vennns cevenraes serres essanass aeree 3 06

Blue shale..........ces .

LOVE’S FARM.

Southeast quarter, s8ction 23, township 9, range 6.

Surface clay...... . 30 06
Hard pan.......eecoees e 12 00
‘White sandstone...... 4 08
Fire Clay ...t sereessesens ironre sesuerses saseasssones a 2 00

49 02

" Thanks are dué to A. Grim and R. E. Winnett, for the
record of the following tabulated bores in south half of
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section 11, and the north half of section 14, township 9,
range 6. Each locality is brought to the datum line of the
railroad grade by addition to or subtraction from the first
~ space; that is, the amount that the surface at any bore is
below grade is added to the first column of spaces, or, if
above grade, is taken from the same. The bores are located
on plat of said land attached to the map of Owen county.

The bores given above and heretofore vary greatly, and
‘show that important irregularities exist, which forbid the
sinking of shafts without first proving the territory. The
tabulated bores terminated as a rule in or at the limestone
member of the Chester group, and show that the ground was
fully proven.

West of Lick creek the land becomes nearly level, sloping
gradually to the “bottoms” of Eel river. The soil is
alluvial, and produces good crops of cereals and grasses.
The forests were once unequaled, and the surviving timber
is of extra size and value.

Stockton is in the midst of this productive land, and is
a thrifty village. Coal is mined only for local use, and
none of the banks were in work. Several openings and.
outerops of coals I and B are carefully noted on the map,
all ranging from two to three and a half feet, and averaging

about three feet,
~ Jesse Reagan works a strip bank with three openings on
northeast section 13, township 9, range 6. This coal has a
good reputation for steam and grate use, but is rather
splinty for blacksmith use.

SECTION AT REAGAN’S BANK. l

®Ft. In
Clay and gray shale.......... Vesserer vosensnen seetsn snstne sraene . 5 00
Soft, black shale....cccee vaeas eees arensesss srasassse seressens ansss 04

Coal B:

Bemi block COAL ieieis serreeivannn srvennnae woraesae 09
Lustrous cubic o8l eces wevere cvssesasaes socesvnns 03
BlOCK COAL...cuurie cerrns cossnnnse sesceoses vesses sorsssven 1 06 8 06
Semi DIOCK COBL woirene corece vrree vennee sevees sonssncsers oo seases 1.00
Stony clay...eeceen sestes seants sessees annses seesse saesasees sesnes Z 00
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SUMMARY

Of Bores on south half setion 11 and north half section 14, township 9,
range 6. (Owen county.)

F 2
HE . s w e |52
"éj dil:::‘ Coal. Space. Coal Space. Coal. Space. Coal, | tom of E E:
2 ’ Bore, E?( S
¥t. In.|Ft. In.[Ft. In.|Ft. In.|Ft. In.|¥t. In|Ft. In.|In. Ft.|Fc. In.|Ft. In,
1 6906| 206 | 1600 303 906] 203 | 6260 | wen | wn 164 02
ol 7400f 203 | moo{ 203 | 2103} 311 100 115 08
3| 100 00 |Eroded| ... | 206 | 2300 ... 125 06
4l 008 201 200 102 | 2008 309 200 | e | e 100 00
5/ 3000| 100 | s907] 307 100 ]| v | eeee | e —. | 9502
6| 51061 105 | 1700] 204 | 1600 | 204 | 1806 | 209 | 910 121 02
7l s900{ 100 [ 2200 200 [ 1406 210 | 1900( 202 | 300 |10500
gl s506| oos | 3100 | 106 | 2000( 209 | 1108 108 | 705 | 11202
o 6000| S00 | 1806 208 | 1803 | 109 100} o | wrene 105 02
10{ 4206 100 | 2700{ 200 800|106 | 1800( 3063 ( 100 10408
11} 6800 206 | 1606 30L | 1606} 309 1061 e v 113 10
12| 6000 | 108 | 1000 106 | 2102| 200 006{ 100 | 100 | 9810
13) 6300) 108 | 8100) 300 | 1100} 200 300 | e v 114 08
14| 4406 | 108 | 1400 108 | 2roe| 108 | 2201 e | s 112 08
15| 6900:| 200 [ 1000f 200 | 2800 306 100 | wuen e {11008
16| 99 02 | Eroded | .oeen 302 100 wee | oo o e | 103 04
17, 5604 | 108 | 3300 304 100 | oo | wvveea b A I 95 06
18) 7700] 200 | 2606 | e | e | e SO IRV R 105 06
19| 96 06 |Eroded 3 06 100 | vee | corereee | e weeee | 101 00
20 6106] 100 3 04 100 | o | e | e | e 101 06
21) 6600 200 | 3603| 306 | 100( . U 108 09
22 3600] 100 | 2900| 106 | 3006 | 306 100 . 102 06
23l 2900 g 00 | 2800 108 | 3300{ 306 100 | e | e 97 02

24| 4700) 200 | 3300 305 100 ] v | e ] e | L] oseos
25 6800} 200 | 2706} 206 106 | woeee | werrver | wreene | e 101 06

26| 66 00 202 3406 303 100} ... OO R 106 11
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TABLE No. 2.

Location, ete., of Bores on south half section 11, and north half section 14,

township 9, range 6, (Owen county.)
Abovedatum. | Below datum. Actual
Bore Course from Distance
No. Shaft. from Shaft | Subtracted, Added in depth from
. in Xo. 1. No. 1. Surface.
Feet. Ft. In.
1 8, 11° K.’ 321 | Grade. | .eeerieeenn 164 02
2 | 8, 5P°E. 1531 1200 | 103711
3 N., 873° E. 2020 65.00 60 06
4 S., 45° E. 2400 15.00 85 00
5 N.,, 2° E. 1996 " | 8.00 | ereeennens 98 02
6 S, 65° W, 152 Grade. vevees rennes 121 09
7 N.,20° W. 153 Grade. | weecieiien 105 00
8 N, 59° E. 164 Grade. | .o saver 112 02
9 N., 59° E. 314 Grade. . | weieerenen 105 02
10 | S, 59° E. 310 3.00 101 03
11 S, 15° E, 618 2.00 111 10
12 N, 80° E. 930 30.00 68 10
13 North. 387 veeserveeee | 117 08
14 N.,53° W. 432 4,00 108 08
15 8., 10° E. 1000 2.00 108 06
16 S,; 79° E, 1607 56.00 48 04
17 | North. 1250 | 400 | seeeenen 99 06
18 West. 1 1650 errersanene 20.00 85 06
19 | 8,620 E. 1676 45.00 56 00
20 8., 54° E. 1200 8.00 93 06
21 8., 85° E. 1650 4.00 104 09
22 N, 85° W. 1160 | seeveevenen 5.00 97 06
23 N, 85° W. 1150 | ceeernnrene 5.00 92 02
24 N, 25° W, 2400 2.00 | e 88 05
.25 | N,80° W, 1250 1 seeeei e 8.00 93 06
26 8., 60° E. 650 Grade. | eeeeeinin 106 11
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Denmark is on a valley plain, surrounded by magnificent
forests. The vicinity is settled by Dutchmen and Dunk-
ards, whose industry and thrift are well known. The alluvial
soil deeply covers the rocks, allowing but few exposures of
coals I and J, which are located on the map. The seams
are from three to three and a half feet thick; composed of
block coal, with layers of splinty cannel of great purity and
value.  The last melts to a pasty mass in combustion, leaves
but little ash, and is nearly as pure as Albertite. The
Burger, Croft, Goshorn and Rowe banks, have long been
worked, and deservedly bear a good reputation. J.R.Mer-
rell, an experienced blacksmith, says the Croft coal is far
preferable to that from Pittsburg for smiths nse.

' George Croft works his strip bank on northwest quarter
section 23, township 10, range 6. It is ‘an excellent coal.
The following section occurs :

SECTION AT CROFT'S MINE.

v B Ft. In.
Clay and Arift ...oeeceeees sorernnes vooesvaee sosnsoses convas sassasnes 5 00
Gray shale soapstone weesssensereen sesnen sesseenen serese sennaenes 3 00

‘Coar I?. :
Bemi-caking coal.... c.ceee reerne vones e esesen oo . 0 06
Choice DIOCK.. . wcveen ievees sasnns cennse sunver soasee senens 2 00
Pasty cannel, “Albertite”.... c.ccc vecearer seereron 0 08 38 02
LAY aeseseses sresssnes serarsses tasasnss savesssas sonaes senaes sonsuses see .2 00

12 02

It may be seen that going west from Patricksburg the
coals become less dry, contain more. volatile matter, and
although superior as fuel, are less suited, without ¢oking, to
bear the burden of a blast furnace. In quality they are
very similar to coal B. '

Patricksburg is an unique village. The inhabitants are -
generally skilled mechanics; industrious, progressive, able
~ and willing to supply local demands, and compete in outside
markets. It is on the-axis of the great -eastern - protrusion
of the coal measures. The conglomerate is depressed below
the surface sufficiently to ajlow coal B to under-run the”
vicinage and coal I to be found in all the hills and ridges.
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The latter -is grandly developed ‘showing & thickness. of
from three and a half to over six feet of pure choice block
coal, equal to the best in this or any State. No district can
boast such a combination of thick seams, and at the same
time so many varieties, comprising choice block, choice
caking and extra cannel coal. A mere list of the mines,
outerops and openings marked upon the map would occupy
too much space, consequeﬁtly we must refer to it and
merely mention a few representative banks which happened
to be in work :

SECTION AT PATRICKSBURG.

(Connected.) Ft. Fi. In.
S0il, ClaY.ceivees sescesras sassonnis sosesssrerersnasenasanss 00 t0 10 00

Gray shale...... ... eroserasssssseneraensssre 10 t0 1 00
Coal I, block + seseses cesss 4 to 7 00
Gray shale, iron balls........... assessens srreee srsens 10 00
Indurated Clay w.eeceees ceecresrs srerecese sesnee cneans 20 to 4 00. .
Coal B, caking..es. ...« . e 1 to 2 00’1
Fire clay.... wosnen seonen s 2 00 %
Gray sxhceous sha]e and sa.ndstone rereeseaenese 20 . 00 !
Massive coOnglomerateu msee coasr serose ssevivees 20 t0 40 00
Coal A, caking or cannel.....ccccvvsisinsonnirenes 0 to 1 06
Shale or sandrock... vnesearneses sessnansinnnees O 10 15 00
Kaskaskia hmestone, Chester .................... 12 00
124 06

On Wm. S. Norri¢’ land, southeast quarter, section 21
township 10, range ‘5, coal I is found five feet thick in
well. Coal B is worked in the brook, A considerdble
,amount of good iron ore, pure and in large concretions, is
found in the shale over B, in quantity to justify mining :

SECTION AT NORRIS’,

) ) . Ft. Ft. In.
Soil. ovras seesassas sessersen sensen weeeeres 4 to 10 00
Gray shale voresnnes 4 00

Coal I, bIoCK..uiee covrersss saverssas sriverssn sneasnnsnses 3 10 5 00

Shale and iron ore...cccces seese . . 30 00
COBL B cevoevus conrsesns sssssanis soossonss senvenses seassrses 2 02
51 02

G. R.—23
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SECTION AT FLETCHER’S BANK.

(Northeast quarter section 10, township 10, range 5.)

Ft. Ft. In.

B0I], ClAY vueeenrcossrensvecrsrsne s sonssrtmrannenisenens 80 t0 5 00

Gray Bhale weieeens seecsanen sosterer truesscsraenenssennss 8 t0 8 00

Coar 1, block.

Semi-block coal..cceiees erveranenanes v ereersess manesese 1 08
Choice block €08l..ieue ceererene cereeae ¢ eeores sensnacs 3 04

Splinty cannel........ seeessaes sotrsines sssusass sebssaans 07 b 0T

Shaly Clay........ feseeraneres tasass vossen Senene sesass sesnn o roenene 5 00

23 o7

SECTION AT ROYER’S MINE.

(Northwest quarter, section 11, township 10, range 5.)
Ft. Ft. In.
Boil, ClaYuiveess veeser sererenns sucvrrsns srsssmensnsnnene 30 t0 B 00
Gray shale.e cccesenins svssnenne sossisscrsvnennnennes 4 to 10 00
Coax 1, block.
Semi-block COBLuicieiiss serese srsnresoresssrsess seseosass 1 08

Choice DIOCK wareeres vereeenes sorvanace svvnersas 3 06

Splinty cannel..sce vt ccnne serneesssseeees serscores 10 6 00

Shaly Clay . sersssseesascossas svanvenes svasrenes ros croreenmenaes 4 00
25 00

These banks are adjoining' the village on the northeast.
Some good caking coal was seen on the Chambers farm,
southwest quarter of section 3, township 10, range 5, which
is exce]lent for smiths use, and is so free from sulphur that
it bears stocking well. It is thin and worked by stripping.
A singular horseback, which divides the coal into two
seams, was noticed at southeast corner of the southwest
quarter, section 3, township 10, range 5. It was composed
of gray fire clay, and contained worn Stigmaria and rootlets
of coal plants.

Near the residence of J. Frantz, southwest corner of”
section 1, township 10, range 6, from a well 4 feet square,
a ton of superior iron ore was obtained in passing the shale
bed, five feet thick, which overlies coal B. Many wells.
have met the same bed of ore, and it is believed the-
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quantity and quality would justify examination and prob-
ably mining.

The Overholzer bank is worked by stripping, the coal is
irregular in thickness, but at the mine presented a face of
six feet one inch, It is good block, with partings of fat
caking coal: In the vicinity of Overholzer’s and thence
north coal I is generally eroded, but coal B may be found:
just below the ore bed.

SECTION AT BRAMMER’S.

(Southeast quarter, northwest quarter, section 1; township 10, range5)..

Ft.. In.

Slope weeveeciiie e ves bessus snsaensn sanser versanuse ves 30 00
Coal I, BMPULe...ce. covesssrssarses sorasssss wrsarars sessessassnasss 1 08
Gray shale—covered......... conens sensennae suus wurvessossesess 27 00
Coal B, caking.......... Kenseuser sesanares seresaes coosen sesser sasees 1 06
Shale and conglomerate...... seeeeeessevesssee ssasesssaeessre * 58 00
Coal A..eeeees . essees cssecenes v eess sereas saesuesen sense crnrenen . 1 00
‘ 118 08

Another outcrop on the northwest quarter, northwest
quarter of same section gives the following:

' SECTION AT BRAMMER’S CANNEL COAL BANK.

Ft. In..
Slope.... - ovs srvassses sreess Bessieeas Sessenaus sessesane 40 00
Blue and gray sha.le aesesens 4 00
Quartzose sandstone ......... craaveses eneesnes eaes ' veeseenes ot 1 02
Choice cannel coal...c. .coeie ccrees sorons cerereass wwesernes cssnse 08

~ Blue and gray bituminous shale...... vesaeevone
” Massive sandrock—conglomerate....... e oerecaes asseneee .

Brammer’s cannel coal, although thin, is the best I have
ever seen. See analysis, . Similar coal is found at other
outcrops in the neighborhood.

Special thanks must be returned to sheriff Ham. Moffett,
for the numbers of the lands throughout the coal regions,
by which outerops, etc., are located on the map, and for
guidance to points which otherwise could not have been
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visited, It is believed that every opening. and outerop in
the county was visited, and as many are marked on the
map as was possible upon so limited a scale.

ARCHZEOLOGY.

Religious mounds and mounds of habitation, structures
peculiar to our most ancient predecessors, were not found in
the county, yet trophies in stone similar to those known to
be of that age are not uncommon, viz: a copper needle, an
iron ore plumb bob, stone axes, chisels, spear and arrow
points, striped slate ornaments, tubes and gorgets. Still
there are many mounds which, from their structure and
contents, are referred to the intermediate riparian race, who
succeeded the Mound Builders, and who yielded in turn to the
savages. They were probably closely allied to the Southern
Indians, visited by De Soto, and of whom the ¢ Natches”
were representatives.

The residence of J. A. Coffey is on a bluff west of and 40 -
feet above Spencer. A hillock obstructed the view, and in
leveling which, it was found to be a sepulchural mound, 60
feet in diameter and 19 feet high. In the center was’
collected a promiscuous mass of human bones, soft from the
decay of ages, amounting to 150 bushels, or three cords,
and estimated to represent 150 persons—a mass 6 feet high
and 15 in diameter, in a sharp, conical heap. This was
«covered, 1st, with a two-feet layer of white sand, carried
mearly a mile from the nearest bar in the river, a part of
which had sifted down among the bones put away dry and
clean at some stated occasion; 2d, the soft shroud of sand
was enclosed in a sheet of clay 18 inches thick, red as if
burned, and still above, the mound was built up with com-
mon loam. In this upper deposit was found two intrusive
graves of the late savages, in which the bones were but
little decayed. 'With the latter were flint arrow points and
coarsely polished stones. ‘

A quarter of a mile south of Freedom, Dr. A. J. Min-
mich opened a mound four feet high and thirty feet in diame-
ter. Within was a vault which required at least two or
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three wagon Joads of stone for its constructton. Some of
this material was in slabs 4 feet square, and had been
carried from the bluff 300 yards distant. The vault con-
tained about thirty skéletons, the bones promiscuously
mixed and evidently disjointed before their deposit, The
bones were soft and porous, and crumbled to dust on expos-
' They were shrouded in soft river sand and plastered

over w1th red (burned) clay.

Less than a mile north of Freedom a mound was partly
removed to grade the railway. It econtained more than 100
skeletons. The vault was made by placing flat stones over
the head, lapping toward the center, to prevent removal by

ammals, and then covering with loam.

" On the McBride farm, adjoining the last, is a mound 12
feet high and 150 feet in diameter, with two smaller ones
attached at the southwest. On top of the large mound was
a circle of stone vaults 6 feet long, 2 wide and deep, cover-
ing the whole top, each grave containing two or more skele-
tons, with heads toward the center and bodies radiating out
like the spokes of a wheel. The bones indicated persons
from four feet ten inches to five feet and a half high. No
ornaments or utensils were found in the vaults. Another
charnel vault had contdined a low heap of bones, and the
flat stones which covered it were placed the inverse of
shingle work, commencing at the top and finishing at the
bottom, consequently it was with difficulty opened

Mr. J. W. Archer saw an interesting funeral in Califor-
nia, at which the bodies were first consumed by ﬁre, and
over the ashes a very respectable mound was built in com-
memoration. Did space allow, a description would give a
clue to the origin of some of our more common mounds.

ECONOMIC GEOLOGY.

The oharacterlstlc soil in different parts of the county has
been already noted. It is known that any soil will deter-
iorate unless managed with care, and supported by rest and
fertilization. Continued cropping is exhaustive to the best,
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but on thin soils, is death. We can not too earnestly sug-
gest that in the hilly regions the grounds could be profit-
ably seeded to orchard and similar grasses, and that such
aeourse would restore and maintain the soil. Cool springs
in great volume invite attention to cheese and butter
making. '

TIMBER.

Mention has been made of choice forests in different
parts. These comprise all the best varieties found in the
 State. The growth is exceptional. Specimens of oak
were measured, at several stations, 4, 5 and 6 feet in diam-
eter, with trunks stralght as an arrow, without limbs or
fault, 50 to 80 feet long. Some poplar trees were still
larger, all of perfect growth, without shake or knot. Such.
timber is valuable and should be used only by skilful -
wworkmen for mechanical objects.

CLAY.

Bricks are made throughout the county. Clay for this
‘purpose is common and abundant, The under-clays of the
<coals furnishes good material for fire brick, pottery and
terra-cotta ware. Some modified clays were seen on Six
Mile, ete., which were superior for potters use.

“ RAOLIN.”

‘Specimens of porcelain clay (Silicate of Aluming), were
found on Jordan, Rattlesnake and the head waters of Raccoon
creeks. Explorations have been made by Messrs. Allison
who report the discovery of a bed several feet thick.

At a subsequent visit, a shaft had been put down twelve
‘feet, ten of which contained nuggets, pockets and masses. of
Kaolin in a matrix of fine, pure plastic yellow clay, and a
bore found that the bed was equally developed fifteen feet
dbelow, making a total depth of twenty-five feet, of which
about 20 per cent. was Kaolin. From the irregular and
-diagonal bedding it owes its origin to fluviatile action, and
indicates a large and pure deposit in the vieinity; it is
at the horizon below the base of the Conglomerate at which
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such clays are found in Parke and Lawrence and may be -
expected in Greene, Monroe, Martin, Pike and Dubois
counties. The opening was made on the land of Henry
Ritter, northwest quarter, section 7, township 9, range 3:
Another promising outcrop, as yet undeveloped, occurs
seven miles west of Spencer, on the land of Richard Keene,
northeast and southeast quarter, section 27, township 11,
range 4. The specimens selected are of excellent quality,
as pure as the best, and promise a grand enlargement of
our home industries. Prof. Cox has suggested the name
Indianaite for this valuable mineral.

STONE.

From the preceding report it will be readily seen that
stone is abundant, of good quality, and in great variety,
comprising sawing limestone, compact limestone, stone for
burning, lithographic and rubble stone, grit, glass and pol-
ishing stone, with clays suitable for the manufacture of
hydraulic cement. The rocky strata are a vast treasure with
“millions in #.” Enterprise and labor will transmute the
wery hills into current gold.

COAL.

The coals of this county are fully equal to the best, and
are in great variety. The block ceoals are suited to the use
of the blast furnace. Coal B is, at certain stations, almost.
pure, burning with great flame and but little ash. If found
free from disseminated sulphur, etc., it would seem that the
splinty cannel, B, is worthy the attentlon of gas makers.

' MEDICIN AL SPRINGS.

Chalybeate water has well attested curative propertles.l’
“The springs mentioned in local details merit and will com-
mand the attention of invalids,
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PAINT. . .

The paint beds near Middletown; on section 20, township
9, range 5, and near Commissioner Stutz’s farm, are exten-
sive and of good quality. The ochre needs washing, when
it will compete in the markets. A sufficient demand can
hardly be found for car loads of paint.

FRUIT.

The high hills and divides are admirably suited for fruit
growing. . Immunity is thus secured -against the effects of
sudden changes in temperature¥. No more inviting field
can be found, nor is it a matter of hazard. The missionary
experiments of Long, at Arney, and Criss, near Vandalia,
are demonstrative, proving that the calling is sure, profitable
and pleasant. "

In conclusion, thanks are returned to the citizens of
Owen county for kind co-operation and assistance. Every
aid was tendered and freely given. Special acknowledge-
ments are due to Ham. Moffet, J. W. Archer, J. C. Simp-
son, Hon, W. M. Franklin, J. N. Allison, J. N. Merrill,
Samuel Ray, J. A. Coffey, A. J. Tipton, Jacob Long, Jno.
Haxton, J. L. Stoots, Wm. Winters, C. Acuff, Hon. J. C.
Rohinson, Hon. W. E. Dittemore, R. H. Gentry, J. 8. Meek,
H. Richards, O. E. Foster, W. Coffey, Calvin Fletcher, R.
H. Gouty, Henry Dyer, Dr. Minnich, S. F. Evans, Dr. J.
M. Jones, T, D. Stillwell, James Beaman, Hon. W. A,
Montgomery; T."€. Bailey, L. M. Hays, Fred. Goss, D. B.
Buskirk, Jesse Rogers and Dr. McDonald

#For a.dditional facts on thxs pomt, gee reports of Knox, Glbson and La.wrence
counties; 1874 - - o



MONTGOMERY COUNTY.

BY JOHEN COLLETT.

‘Montgomery county is bounded north by - Tippecanoe,
east by Clinton, Boone and Hendricks, south by Putnam
and Parke, and west by Parke and Fountain, and contains
504 square miles or 822,560 acres. Crawfordsville, the
seat of Justice, is situate near the geographic center and
is 48 miles northwest from Indianapolis. The prinecipal
villages are Pleasant Hill, Linden, Darlington, Shannon-
dale, Valley City, Lynnsburg, Whitesville, Ladoga, Ashby,
Parkersburg, Waveland, Alamo, Yountsville and Wayne-
town.

The drainage takes direction from the dip of the under-
lying rocks, generally a little west of southwest. The
main stream is Rock river or Sugar creek, which enters
south of the northeast corner and traversing the central
areas, passes out six miles north of the southwest corner
of the county. - Its affluents from the north are Lye and
Black creeks ; from the south, Walnut, Offield and Indian
creeks. The southern and southeastern parts are drained
by Big and Little Raccoon ‘creeks, and at the northwest by
Coal creek, which flows directly into the Wabash. These
streams, with their pumerous tributaries, are fed by springs
that flow out of the the great sponge-like mass of clay and
gravel at its junction with the rocky frame work of the
earth. They are, therefore, reliable streams, and furnish
an abundance of water for agricultural and mechanical
needs.
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The -surface of the country is pleasantly diversified,
combining in the highest degree the useful with the agree-
able. The western part, near the principal streams, is
hilly and broken; in the north and center it is gently
undulating, and at the east and southeast flat and level.
The latter regions were originally clothed with a heavy
growth of fine forest trees. In the north, extensive prairies
prevailed, surrounded by glades, “ openings” and groves of
timber. The soil is everywhere fertile, and produces
remunerative crops of corn, wheat, oats, grass, fruit, ete.
It is especially adapted to the growth of blue grass the
“gold finder”'of Indiana. The health of the region is
proverbial.

The following table of altitudes, deduced from uncom-
pensated barometric observations with Stansberry and Wil-
liams’ tables for a basis, are only approximate, but indicate
such an elevation as insures exemption from some of the
worst forms of malaria.

TABLE OF ALTITUDES.
(Above the Ocean).

Divide, seven miles north of Crawfordsville....ceseveern 799
DAarlington. ceeeeece soees seseec seesne ssssen sasvasens $e0e0aes erese sovaes 752
Mace—Frederick ... .cveuee soreseeee sosses sesnes serensses seveee sosee
Valley City—New RoSBuu ceries seess verens sevssn secses ssosssonsne
Ladoga ..covee sues sessse sessn snsnre
AShDY.vereerere sunen

Waveland ..icccie tevsnier sreees vonsas seesseses snssssses seenns seresenseas
Bodine’s Mill—Sugar Creek.......... ceven besernens evaneres suoese
AlBIMNO wevererer wesisssen senveraee srenss see

WaAYNetoWn coviesee sonees snesecssn srvane “0e000ter auners senens sentrreans
Indianapolis weee seeescens sessesans Seasee erssesaee sessernee nesee res e 698
© Torre Hatul@u.ousm seessssernssees sonss soensesvsssasesnens " sssrenanen - 494
Lafayette.eees seeene Peases s0ussses shracn serese seresr sasnse sessit srsnsses DO
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GEOLOGY.

(Recent Geology.)

The surface deposits are due to three separate epochs of
the Quaternary period, and are classified as follows :

QUATERNARY PERIOD.

Ft. Ft.
ALLUVITM i trieen croes onses vesses sessssese srsras sesaes seesnvass 0 to 20
Fluviatile drift and terraces...... cerese cevres corenneenven 0 to 80
Lacustral Deds .c...eeeeercocees sosserens sivnes serens soronnsne 0 to 50
Glacial Arift ..eceeeve cerrocn sesses soever cosons srares srsesesens 10 to 120

During the long period in which the Triassic, Jurassic,
‘Cretaceous and Tertiary seas successively came into exist-
«ence, lived their age, and prepared the way for the life
:and time to follow in regions to the south and west of the
Mississsippi, it is probable that this part of central Indiana
was elevated and continually rising above the level of the
ocean, presenting the bare, rocky structure of the earth to
the elements, for we find no evidence of these ages in place,
except the erosive phenomena, and the deep cut river chan-
nels, now filled with the debris of later times,

THE GLACIAL EPOCH.

The Glacial epoch succeeds this hiatus, leveling down
former inequalities, filling up old valleys, and covering the
hitherto bare surface with deep beds of clay, gravel, sand
and boulders. In a practical view, this is one of the most
interesting studies of the geologist. The surface deposits
and resulting soil determine the value and kind of pro-

- ductions of a country, and give life and mental character to
its inhabitants. A clay must be devoted to the grasses and
grazing, the addition of siliceous material makes a loam capa~-
ble of a wider productive range, but combining and properly
mingling with these the alkalies and usual minerals, gives
a still greater breadth of production, and that competency
which insures comfort and leisure for mutual improvement.

To the phenomena of the glacial epoch we are indebted
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to a great degree for results that make this region desirable
for man. A period of intense cold prevailed. A mighty
river of solid ice, with its sources away off toward the pole,
its southern foot terminating at about 89° 10’ north lati-
tude, many hundred miles in width, slowly crept to the
south. Its surface was covered with a large amount of
angular fragments of rocks from overhanging cliffs at the
north, and with gravel, sand, ete. Such material absorbing
warmth from the short Arctic summer, would gradually
sink in their matrix, or falling through numerous crevasses
and water-ways, would reach the bed rock over which the
glacier was advancing, the softer material would be ground
in this giant mill to powdered clay and sand, while the
more obdurate rocks would be rounded, polished and
striated and survive as gravel and boulders which we find so
plentiful in this region. The imported rocks are generally
crystalline, with a reasonable percentage from the Silurian
and Devonian beds, which, in combination with the native
shales, lime and sandstone, thoroughly comminuted and
mingled, constituted a perfect soil, because it comprises
in available form the constituent materials of all the paleo-
zoic strata.

The boulder drift 'niay be described as a vast bed of gray
clay or hard-pan, sand, gravel and boulders mixed ¢ pell
mell ¥ or obscurely and irregularly stratified with slight
partings of sand and gravel, at wide intervals, impervious
to air and holding water with tenacity, it acts as a great
sponge, grasping the rain-falls to feed the numerous springs
which flow from its base, and maintains such an equilibrium
of moisture as averts drought, and insures the perfect
. growth of blue grass and other plants that do not penetrate -
the ground to a great depth. .
. The earliest glacial flow in America was from the north-
east (N. 80° E.), which passed up the St. Lawrence valley,
hewing out the basins of lakes Ontario and Erie, and find-
ing discharge - by sluice-ways into the ‘Ohio, Wabash and
Mississippi. In the region of the lakes named, the records
of this period are well preserved and easily interpreted.
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- Judged by the results, the work was long continued, and
of great energy. Hitherto any facts indicating the exten-
sion of this flow to Indiana, have escaped attention. But a
flow of such magnitude can not be supposed to have spent
its force and material at the western end of lake Erie and
suddenly ceased. Even theén it was exhibited in great
force. The natural conclusion would be that the evidence
of its existence would be partially or wholly obliterated
by the later flow from the north, passing directly across the
vacated track of the former. Some facts have come under
observation in the last year, which, although obscure, secem
to throw light on a subject hitherto unsolved. :

A system of canyon-like valleys were discovered in
Owen and Clay counties, having the direction of the first
flow, which can not be explained by any circumstances con-
nected with the second cross-flow, and which, from the
great depth of the erosion and subsequent building up
with silt, dates its origin to an earlier period in the Glacial
epoch. In Putnam county, and other parts of the State,
are many valleys, once of great depth, although now pro-
foundly built up, or entirely obstructed, have the direction of
the axial line of the eastern lakes S.80° W. In this county
it will be observed that the trend of the ancient valleys, now
occupied by the present streams, but generally more or less
obliterated or obstructed, also have an east-west course
varying slightly to thesouth. Thus the prairie depression
near Linden connects directly in the northwest corner of
the county with Coal creek, which is continued for some
distance in this primal course. Lye creek enters near the
extreme northeastern corner of the county, and after flow-
ing in a westerly direction for six miles, suddenly turns to
south, the ancient valley is plainly continued through
Lye creek and Black creek swamps and Black creek
valley. The obstructing agent, a vast bed of modified
clay and water-washed sands are at once detected at the
bead of Black creek, between Linden and Crawfordsville.
The discharge of water thus denied, the flow from the east .
would first be confined, and after reaching the maximum
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capacity of the basin, be compelled to find a new line of
exit to the south by Sugar creek. The obstructing dam of
modified materials is the termination of a north-south
ridge, and its modified nature demands the sifting and sort-
ing process of flowing water. A lake, now known as Liye,
and Black-creek swamps succeeded, originally six miles long'
and from one to three miles wide. The deepest wells in
the basin do not find the bottom of the Laoustral silt,
quick-sand and muck; and, although now drained and
brought under cultivation, within the past fifty years it
was covered with water. In opening ditches, drains, ete.,
many canoe paddles, spears and fishing implements have-
been found, proving that in modern times it was a constant.
body of water and a favorité resort for the Indian fisher-
man. The present channel of Lye creek, from the point.
where the southern bend commences, to its mouth, is by a.
deep, narrow valley, with steep, precipitous bluffs, which
facts indicate the recent origin of this out-let.

The facts observed in relation to Sugar creek are of
interest, and point more definitely to the early Glacial
epoch for a solution of the phenomena observed. This.
stream east of Crawfordsville has a general trend of south
70° to 80° west. A few miles west of the city, and a short
distance north of Yountsville, it is suddenly deflected
directly to the south and southwest. Above this point, the
valley bottoms are from one to two miles wide with well
rounded bluffs supported by great beds of. gravel and
modified drift, which have been subjected to the sorting:
action of swift currents of water. Below Yountsville the
valley is compressed, rarely exceeding a few hundred yards.
in width. Its precipitous or overhanging bluffs are
often bare ard paked cliffs of stone, indicating conclusively
the recent origin of the chasm through which the stream
flows, and the short period during which the bluffs have:
been exposed to the modifying influences of the elements,.
for a long exposure is nature’s cure for wounds, by disinter-
gration, wearing away exposed surfaces, removing agperities,
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reducing precipices to gentle slopes, and covering their
sides with fine sand and clays wrested from superior strata.

These facts, without doubt, demanded another and older
outlet for Sugar creek, and if the primal direction of the
stream was due to the action or results of the first ice flow,
it ought to be found continuing in the original course west
from Crawfordsville. Beneath thatcity, and in an area of
several hundred acres west and southwest of it, are beds of
coarse gravel and sand, having a thickness of 40 to 90 feet,
of drift origin, but sorted” and re-deposited by fluviatile
action. The stream to whose currents its origin was due,
at one time must have had its low water level as high as a
terrace on which Crawfordsville is sitnated. This was
accepted as a hint toward a solution. Starting with this
‘level registered as a datum line on the barometer, it was
found that allowing a range of less than 40 feet, between
high and low water in the ancient river, at least two out-
lets existed, one leading more directly to Coal creek, the
other trending gently southwest to Sugar Mill creek. The
latter is a broad well defined valley, now somewhat of a
swampy nature, and, as far as pierced by wells, say 30 to 40
feet, built up with mucky silt and quick-sand, with beds of
fine gravel. It seemed evident that the ancient river not
only could but actually did find egress by this way. This
presumption is further sustained by the fact that deep wells
and bores in search of coal have discovered a great system
of deeply eroded river channels in the great level plateau
~ in the south part of Fountain county, now entirely filled up
with silt and glacial drift, and which are on the produced
line in which a river of the early glacial period, would be
compelled to seek the Wabash and western drainage. To
these deductions we may add that a few fragméntary rocks
which seem to be like the Medina sandstone of Ontario, and
two nuggets of nearly a pound each, of course octahedral
Champlain iron ore, were found near the present mouth of
Coal creek, in the bed of “Old” Sugar creek, if our
theory is correct. These facts, separately, are of little
value. Combined, they hint at the solution of an obscure
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chapter of nature’s history, and are briefly thrown together
to invite full investigation, rather than a complete solution
of the enigma. '

From the nature of the case, as well as from the fore-
-going facts, the eurly glacial epoch was a system complete
in itself, with a cold Arctic source, a regular and exact
course of flow, and with sufficient channels for the dis-
-charge of ice water at its southern and western foot, con-
tinuing through ages, in the latter period of ils existence,
until climatic or atmospheric reasons, its propelling force
had declined, it was met at the western end of lake FErie
by the northern flow, full of energy and power, and which,
sweeping down along the axial lines of lakes Huron,
Michigan, and the Mississippi river, overpowered the
former,

To the second ice-flow we are indebted for nearly all the
rocks, sands, gravel, clays, etc., of the boulder drift. As it
gradually approached, crossing the track of the first, the
advance water discharge would probably tear up and
remove, in a greater or less degree, the surface deposits,
" using the valley channels already prepared; but at length,
-when the glacier itself, in solid mass, supported by a great
cushion of plastic material crossed this region, advancing
with an alternating motion, proportioned as the long arectic
winters exceeded its short summers. Under such circum-
stances the first result would be to fill up and bridge over
all former chasms and valleys, and interesting exhibits of
this process were discovered in excavating the roadbed of
~ the Louigville and Chicago railway in Putnam county. The
surface rocks on the northern side were found planed off
-and striated, but preserving a square edge with no scars or
marks on that side of the chasm ; the southern side always
scarred with a worn and rounded cap, as if for a time the
ice had grounded against the latter and then rose over it.
The case just mentioned pretty fully explains the phenomena
presented here. The ice sheet, with clay, gravel and
‘boulders in great volume, invading the ancient valley, for a
time exhausted its energy in filling up and bridging the
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* depressions until by an inclined plane it could ascend the
high lands to the south. A-dyke of such material with con-
tinued accretions of ice was built up until the water-way
was entirely obliterated, and a vast lake covered all the

" central parts of the county. A new outlet was sought and
found when the water reached the maximum -capacity of
the basin, across the easily eroded conglomerate sandstone
at the southeastérn corner of the county. On the extreme
highlands just south of Alamo the surface is marked by a
succession of small knolls and basins disconnected, yet
indicating obscurely parallel ridges, which are believed to
be terminal mud moraines ; the spaces between, of 80 to 190
yards, recording the annual advance and recession of the ice
foot.

During some part of this period it seems that a branch
glacier was deflected to the east by the highlands seven or
eight miles north of Crawfordsville, near Mt. Pleasant
Chapel, passing between this point and Romney, thence
southeast by Darlington towards Fredericksburg, leaving a
trail or dyke of immense boulders along its track, filling up
some of the depressions and floating over others, by this
time partly filled with water.

The resulting Lake existed a very considerable period—
long enough to hew out by its waste water the present
rock-walled chasm, through which Sugar creek now flows,
in the southwestern part of the county. During this time
all the old river beds were more or less filled up with
glacial clay or gravel and lacustral muck and silt, through
which the stream had afterwards to renew its valley, remove-
ing the finer material and depositing gravel and boul-
ders in vast beds as terraces. Beds of the latter are
common about Crawfordsville but rare below Yountsville,
The lacustral silt, a black, mucky mass, containing trunks
and branches of trees, is seen below the terrace gravels, or
«is pierced in deep wells at and near the city. Asthe main
lake was reduced by drainage, smaller isolated lakelets sur-
vived, as Black and Lye creek swamps. FEast of Sugar
ereek and south of Crawfordsville was an extensive body of

G. R—24 :
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water, covering nearly 100 square miles, the silt and shore
line which is so plainly lacustral and marked that its exis-
tence could not have terminated more than a few thousand
years ago. The phenomena of this basin has long been
noticed and studied by Col. James H. Harney, to whom I
am indebted for much information, etc., and in whose
honor as the discoverer I have given it the name of Ancient
Lake Harney.

The boulder drift deeply covers the eastern, northern
and northwestern parts of the county, bearing internal
evidence of its origin, as polished, striated and rounded peb-
bles and rocks imported from the Laurentian beds north of
lake Superior. When long concentrated by currents of
water some notable deposits of gold dust and magnetite
occur, associated on account of their approximate specific
gravity, on the bars and riffles of the water.courses.

GLACIAL STRIZE.

At two localities, direct, positive evidences of the ice flow,
recorded by the glacier itself, were observed. Near the
residence and on the farm of Jesse Winters, a band of
hard, compact, oolitic limestone occurs, which, exposed by
denudation at points nearly a mile distant, showed that
over that area, and probably a much larger one, the gla-
cier had, in its motion, leveled the surface, planing and
polishing the solid rocks. The well marked strize in' =z
right line indicate the direction of this local flow to south
8° east

" On the north bank of Coal creek, three miles west of
Waynetown, the massive conglomerate forms the low banks
of the stream, and is quarried for building purposes; the
surface exposed for about half a mile on the Brant farm has
been leveled and planed by the same agency, cutting across
the lines of deposition. The direction of the striee is more
nearly in accordance with the great glacial movement down
the valley of the Wabash and its tributaries, and is to

. south 18° east, with an apparently greater easting at other
localities,

®
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LACUSTRAL AND FLUVIATILE DRIFT.

The central, western and southern parts, as indicated
from facts already mentioned, are as a rule covered with
modified Glacial, Lacustral or Fluviatile drift, with true
boulder clay at intervals, As might be expected from the
mode of its origin and deposition, it contains a large amount
of calcareous material from the underlying shales and local
limestones, Water draining through this soil and gravel is
highly charged with minerals. The great springs which
flow out at the foot of the terrace gravel beds, deposit masses
of calcareous tufa (honey comb limestone). A film _precipi-
tated each day soon covers exposed objects, and a never-
ending variety of leaves, grasses, twigs and mosses are
preserved as casts. In proportion to the quantity of lime-
thus added the soil is enriched. The surface gently undu-
lating is carpeted, with shrubs and blue grass. The oak and
elm forests which prevail on the cold tenaceous clays are

_ replaced with a thrifty growth of ash, beach, walnut, poplar,
sassafras and sugar trees of superior size. Inautumn, when
the frost just touches the ripening foliage of the latter, as if’
by magic, they are at once arrayed in festive robes of glory.
The forest becomes a giant parterre, brilliant with a thousand
vivid tints of purple, gold and crimson, relieved by a setting
of russet and azure, while the emerald carpet is flecked and
strewn with drifting leaves ripened to the deepest hues of
orange, brown and vermillion. We may well suppose that
the citizens of this county rejoice in this thanksgiving scene
painted by God’s own hand; and absorbing transfigured
inspiration, her theologians and orators have spoken words
that have deeply molded human character; that her poets
in-alt and bass have sung songs that have touched respon-
sive chords wherever the Enghsh language is spoken

GENERAL GEOLOG Y.

The rocky exposurevs'of this county belong'to, the Carbon-
iferous age, and comprise the lower or conglomerate
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member of the coal measures and the whole of the Sub-car-
boniferous period. Bores and wells of a 100 feet in depth
have pierced the black slate or upper member of the
Devonian age. Brought together in connected section from
isolated and widely separated outcrops, ithey glve the
Hollowing stratigraphic exhibit :

CONNECTED SECTION, MONTGOMERY COUNTY.

QUATERNARY PERIOD.

Ft. Ft. In.
1. Alluvium..eeee ceeens veene certenneennes O to 20 00
2. Fluviatile dmft a.nd terra.ces oo e 0 to 80 00
3. Lacustral beds..... veessrneeee 0 to 50 00

120. 00

CARBONIFEROUS AGE,
CARBONIFEROUS PERIOD,

Cool Measure Group,

5. Conglomerate sand rock, heavy bedded
OF MABKIVOuw ssessesss sesssssss srnssrans srseesens 10 t0 80 00
‘6. Shaly sandstone, with much false bed- :
ding, containing trunks, branches
and prints of coal plants .i..... weseees . 2 to 8 00
7. CoAL A, rash and impure, changing to

a black slate from 4 to 20 feet thick.. 8into 0 00
8. Shaly sandstone and pyrito@s shales... 7it.to 4 00
smmnonmméns PERIOD,
_ Chester Group,

9. Chester Hmestoneumn cusseisses sumeernns 4 0 20 00
7#0. Chester sandstone and shale 40 to 10 00
St, Louds Gfoup
Z11. - 8t. Louis Hmestone.. e deeses - veen - 12 to 0 00
s12. Yellow ferriferous sandston@..c.cccsecveee. 15 to 2 00

- Keokuk G%wp v

318, Keokuk 8andstoneu...rres susssressonssseenrs 20 t0 10 00
“14. Shales, with dykes and irregular pock= !
ets of limestone, rich in foésils. eseee 20 to 40 00
Knobstom oup.

i16. Knobstone sha.les and sandstone, with-
00t F0B8Il8 creenes worerenss mesnsnos wmveseneene 80 t0 20 00
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DEVONIAN AGE,
. Hamilton Group.
16. Black slate in wells and Dores e seere: - 110- 00

——

574 00

The oldest strata out-crop at the extreme northeastern
corner of the county, and are deposited with much regular-
ity, dipping gently to the southwest.. Following the line of
. dip along the valley of Sugar creek, the latter and higher
beds are met successively, capped by the corglomerate
member of the coal measures, near the county line, in the
extreme southwestern corner. Hence, commencing at the
‘lowest geological beds, we constantly ascend to superior and
more recent strata, although, by actual levels, we are
descending along the great inclined plane which gently:
slopes west to the Mississippi, the axis of the great valley-
ot the continent. Reference is made to the general section
by the marginal numbers.

DEVONIAN AGE.
BLACK SLATE.

The rocks of this age were not seen in place. They out-
crop in localities immediately adjoining to the north and
east, where their characteristics are well exhibited. Many
fragments of the Black slate, No. 16, were seen in the drift.
near Darlington, and it is pierced in wells. A bere put.
down at Stover’s mill, northeast quarter, section 29, township-
19, range 4, found the black slate rich in bitumen, and
almost carbonaceous, with a thickness at neigboring local-
ities of one hundred and ten feet. This bed is distinctly
and regularly laminated, is of dark, almost black color,
when fresh from the quarry, but upon exposure, weathers
to a brown or light gray. With partings and traces of”
asphalt, is associated much pyrite in sharp or obtuse crys-
tals, known as “fools’ gold.” In adjoining regions this.
bed contains many minute marine fossils, as Lingula, Dis-
cina, Leiorhyncus etc., with bones a.nd teeth of monster
fishes, especially sharks. '



374 . GEOLOGICAL REPORT.

SUB-CARBONIFEROUS PERIOD.

ENOBSTONE SHALES.

The Knobstone beds, No. 15, are determined from strati-
graphlc reasons alone. They consist of thinly laminated
shales and shaly sandstones, seen in the bluffs of Sugar
creek where it enters the county. They are of little or no
-economic importance, although ecrystals and pockets of
pyrites have often given illusory hopes of gold to the
- unskilled, No fossils were seen ; the nature of the deposit
indicates a shore line with mﬂowmgv streams, discharging
impure water, which, with a muddy bottom, was:not suited
to the life of marine animals, or the preservation of their
remains after death.

KEOKUK GROUP.

With the exception of the very small territory already
described, and the portions hereafter to be noted, the rocks
of the Keokuk group occupy the central area, extending in
@ broad belt from north to south across the county, covered
in places by out-liers of the later rocks, which have, as a
rule, been removed by glacial or fluviatile action. These
beds are generally deeply covered with drift, and conse-
quently exposures are only seen in the beds and bluffs of
the water courses, They consist of dark and gray shales
and soft sandstones containing pyrite and clays. The lamin-
ation is regular and generally thin, the intervals of quiet
being marked by homogeneous or massive beds. Such
periods of stable quietude seem to have been regularly
broken. Dykes of limestone, probably deposited upon or
thrown against the sides of bluffs which must have existed in
the bottom of an ocean of great depth, traverge the softer beds
from northwest to south, southeast, parallel with the strike
of the rim to the northeast. These limestone dykes and
pockets, although of no great extent, are extremely signifi-
cant. As a rule they are followed, for a space of one-fourth
+ %o half a mile, or more, with a rapid accumulation of sea
silt with disturbed talse bedding, the faces of which indicate
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‘8 great open ocean to the southwest, followed by periods of
tranquility and new disturbances.

These phenomena, taken as a whole, seetn to indicate a grad-
ual upheaval of the shore line, parallel with what is termed
the Cincinnati dome, continued at irregular intervals, which
resulted in a continued silting up of the areas under consid-
eration. A full connected view of the facts can only be
obtained by following Sugar creek in detail; and such a
trip will convinee the watchful student that the apparent
irregularities of the dip are unreal, and may, in a great
measure, be explained by reference to slight oscillation and
consequent silt beddings. The sedimentary clays and shales
near, but not immediately above the limestone pockets, are
rich in fossils. At favorite localities the bottom of the sea
was crowded with life. Armies of Crinoids with strong
stems 1 to 20 feet long, yet pliant with life and safely
anchored to the solid bottom, lived in great communities in
-the deep dark waters. Their heads, a wonder of artistic
beauty and ingenious mechanism, were supported and sur-
rounded by strong arms divided into fringed fingers, which,
elastic with vitality, served at once for defense, and at the
same time, with prehensile instinot, grasped and sorted the
food which sustained their strange and complicated being.
Other animals of artistic structure and wondrous symmetry
prevailed ; minute coral insects, gasteropods intimately con-.
nected as food or otherwise with the reigning crinoids;
brachiopods reached out their spiral arms loaded with
tentacles; curled ophiurians twisted their snaky fingers about
the crinoid bases, and star fishes lent their subdued rays to
enliven the gloom of that watery night.

The beds comprise several families, many genera and
species; and billions of individuals. For gheir determination
some of the prominent American and European paleontolo-
gists have devoted years of time and much treasure.

The authorities of New York, Ohio and Illinois and dif-
ferent scientific associations, have, in the kindest spirit,
expended large sums of money in the discovery and study
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of thls chapter of the globe s ancient history, and have pub-
lished more than one hundred costly figures and a thous-
and pages of letter-press, in illustrating and illuminating this
remarkably interesting and rich field of researeh. Coming
with the taste of the “ tree of knowledge” on their lips, they
have boldly demanded of nature an explanation of her laws
and rules, and stripping bare one of her mysteries, have
opened a new book for the information of man.

Fossils from the crinoid beds of Crawfordsville now

enrich the cabinets of most of the colleges and geological -

assooiations of the scientific world. "Every year dlscoverp
new forms and reveals new secrets.

The following list, made out with the assistance of that
veteran student and scientist, Prof. E. O. Hovey, and the
‘most extensive worker, L. H. Cory, kindly revised as to
arrangement and detail by Prof. A. H,Worthen of the Illinois
and Prof. R. P. Whitfield of the New York survey, is given
s a full if not complete enumeration of the fossils. It may
be observed that there are many species and several genera
as yet inedited, a duty which Indiana owes to science, and
which it is hoped she will shortly fulfill by full paleonto-
logical reports sufficiently illustrated.

LIST OF FOSSILS

FOUND IN THE KEOKUK GROUP AT CRAWFORDSVILLE,
" INDIANA.

PLANTAL.

. ALGZ.
Genus OAvLERPITES, Sternberg,
Caulerpites, (Sp P) resembles marginatus.. ... Lesquereux.

Genus CHRONDRITES, Sternberg, .
Ohrondntes Colletti...cccee vesnnires ¢ ssesnsseanne tesesentsesnes Lesquereux.

LYCOPODIACEA,
Genus StiGMARIA ? Brongniart.
Stigmaria Hightoweri.......eeeereerevee . Krout.
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. ANIMALIA.

RADIATA.
- CELENTERATA.
Genus AULoPoRrA, Goldfuss, -
Aulopora Sigas. ... imiin seeerieser oras sosessnn Roxmnger.
Genus SYBINGOPORA, Goldfuss. '
Syringopora, (8p.P)..-c viene ane carancens seeter taees dreenasas sessnsase Aevesases
Genus ZAPHRENTIS, Raﬁnesque.
- Zaphrentis Dalii............... eeues sosren sonssaneraunan Edwards and Halme.

Genus AmMprLEXUS, Sowerby.
Amplexus fragilif.. ... coversens saesosssesssess White and St. John.

ECHINODERMATA.
© ORINOIDEA.
PLATYCRINIDZE.
- Genus Prarvcrinus, Miller,
Platycrinus hemisphericus.......... vervs sonerer Motk and Worthen.
— Yandelli........ wevees corees sonneennOWen and Shumard.
-— (inedited.) .
Genus DicHOCRINUS, Munster.
Dmhocrmus OXPADEUS...ceveee sreeensar 1orors e «seri- Meek and Worthen.
. — ficus ........... wrensess. s rsnnenees sesennees Liyonl and Casseday.
ACTINOCRINID Z.
. " Genus Ac'rmocnmus, Miller.
Actinocrinus Humboldti.. eeresernrese smssescs ansesr seseser. LTOOBE.
- jugosus...... waareseses serensees s voeseen evens soneans v oser Halle
Genus Anmmosmocms, Lyon and Casseday.
Aloprosallocrinus conicus... osesen resens ssrsnsess sseses TEOOBES
Genus BATOGRINUS Oasseday.
Batocrinus AgassiZi.........cuieivinnin asersvens sasnns vorennnas senns TrOOSE.
= CRLYCUIUS. wees ereneie sreeerees i cresensrenne s areeees Hall.
— . COPEFiunens weseeise cinens warse v wennn. Lyon and Casseday.
. Genus Erermocrinus, Lyon and Casseday. '
i!retmocrinus'ma.gniﬂcus..._. ............. svors evres massasee senee L a0 Ce

Genus AeAmcocnmvs Troost.
Agancocrmus BUDOIOBUS . cieser tssss woseseens sesenesss sessssese snoves TTOOBE
—_ Americanus, Rommger (=tuberosus......Troost.)

CYATHOCRINIDZ.
Genus CYATHOORINUS, Miller,

Gyathocrmus POLOTIUIL ueres sovssescs sorens ssseneer Meek and Worthen.
—_ inspiratus. srares seversessens L and C.

.
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.Genus BarycrinUs, Wachsmuth.

Baryerinus herculeus. ......... ... eeene meverrans sesrasers ssase
—  HOVOFi.wiiwmn v vrereverens rereesees seesanens sresseen Hall
— BYDOTOUS . cvee vrsereior tuaras seness
— Lyoni...c.. coicier cvecceas
— multibrachiatus.........
— stellatus .....co.c ceveee e sebenes

Genus PoteriocriNus, Miller.
Poteriocrinus INAifnNensis ... wieesees seiessens sesrsssss sssveene. L and C.

—_, COTeYi.. tverecirienns serrenees sesarnens 300
— Hoveyi ceervene s tecuee cavesrase sesasnnn D reenes canens
Genus ScapHIOCRINUS, Hall.
Scaphlocrmus sequalis... crrers enaes sessesas safenvacs sasae sreneeees HalL
— deeadaetylus veesesesaseness Lo and C

—_ depressus ... vereee M.and W,
— nodobrachiatus ...... Hall.
_ robustus ......... Hall.
—_ unicus . .... Hall,
— © COTOYi. wereenet weesrsssussansis sasssssss sessns s Mo and W
-— (sp. ined.) :
Genus ZracriNus, Troost.
Zeoacrinus CONCINNUS. wvvsirrs serserees sresses senseeese Meek and Worthen,

—_ (sp. inedt.)

Genus SYNBATHOCRINUS, Phillips. -
Synbathocrinus SWallovi ....cceee crveener crssenees seeeee o eere aees Hall.
— TODUSHEUS Puverrinnrans seensens ceorenns weberees Shumard.,

Genus GONIASTEROIDOCRINUS, L, & C. =? GILBERTSOCRINUS, Phillips,
Goniasteroidocrinus tuberosus. ... sesssaee sreseessr wonne L and C.
— (sp. inedt.)
Genus ForsrsgocriNUs, DeKay and LeHon.
Forbeseocrinus MeekKi .........iieeerwrscesses sssoasaes csvave savens sesene Hall

— WOTtheni o sisreies soreeres snsaes sesessess aneses Hall
- Saffordi...cccc ceeore ssnevsacs o
- ? ramulosus ..... P, .
Genus ONYCHOORINUS, Lyon and Casseday.
Onychocrmus OXSCULPLUS ..ccov rererreer veerasens hevnes arenee weeene . and C.
Genus TAXoCRINUS ?, Lyon and Casseday .
? Taxocrinus ramulosus... sos ssssssass sesensans seesseess sonsne ks ANA C,

(Famlly uncertain.)
Genus CATILLOCRINUS, Troost.

Catlllocrmus Bradleyi... casen en srsseanes seeevecss sessesens M, AN W,
. Genus CALCEOCRINUS, Hall
Calceocrinus Bradleyi......... ceeeeses hessassos sinssaas weese M. and W,

- NOAOSUS,. erisieer sseors nosher sasssass ssnsasses srosensor sesnes Halls
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BLASTOIDEA.
Genus PENTREMTTES, Say.
Pentremites Wortheni...... ..cceveeee aes srtvnees cernesess ssosse shrssens Hall
— conoideus P ... sisinen s ¢ ceraae seressses oneene Hall,
Genus Gmuo_cnmvs, (Traost,) Hall.

Granatocrinus granulosus? ... ..

ECHINOIDEA,
PERISCHOECHINID/E.
. Genus Leprorstars, Meek and Worthen,
Lepidesthes Coreyi .......... . eerasess seeenvere veenes s o eeaen e M. and W,
Genus ARCHEOCIDABIS, McCoy
.. Archsocidaris (sp. inedt..) . eetctoun renans eeron eseae be
Genus MELONITES, Owen and~ 8humard. :
Melonites (5p. edt.) ..o cceeeee coivenss seresses sersansee ssssesenunes N

" ASTEROIDEA.
Genus ONYCHASTER, Meek and Worthen.
Onychaster- flexilis .. corsrenen nenne seess senens senene weenns Mo ANd W,
Genus PROTASTER, Forbes
Protaster gregarius....... vesesssinane sesess sansansae sooses M. 8Nd W,

EDRIOASTERIDZ, .
Genus AGELACRINITES, Vanuxem.,

Agolacrinites SQUAMOBUS.. .cceeees seesescs srsser ssrvrnsee seseas Mo and w.

MOLLUSCA
MULLUSCOIDEA.
BRYOZOA.
Genus ARCHIMEDES, Le Sueur.

Archimedes Owenana.

Genus FeNestELLA, Miller.
Fenestella (sp. inedt.)

Genus TREMATOPORA, Hall.
Trematopora (2 sp. inedt.)

BRACHIOPODA.
Genus STREPTORHYNCHUS, King,

Streptorhynchus crenistria= -
Heomipronites crenistria¥ .................weoeee oo Phillips

#In a letter in reply to questions asked Prof. R. P. Whitfield, the distinguished
Paleontologist, at Albany, New York, says: * The genus HEMIPRONITES, Pander,
a8 typified by Orthis hemipronites and O. adspectus is ag yet unknown in America, and
is distinct from STREPTORHYNOHUS, King, as recognized in 8. érenistria.”
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GENUS Cnoxms, FlSChel‘.
Chonetes planumbona.... esessstoess sesnss srsesesorneosss Mo a0d W,
—  (sp. inedt.) ; :
Genus Propuvorus, Bowerby.

Productuus MAZAUS ..ieiseress rosere srasve sesees sorans aranse weneee M. and W,
—  (tenuicostus) COra.......... veess seenenens D’Orbigny.
— PUNCLALUS iovererer vorerion svnvens et sesene saasaenn. SOWerby.
- vittatus...cccooe voeriuens e et eenegrracnes one covnn sornen anus ..Hall.
—_ alternatus.... occvvee veienerns vereenens Norwood and Pratten.
— semi-reticulatus... wnesenes soseon sesnas nenees sesens Martin,
Genus SPIRIFER, Sowerby.
Spirifer striatus... T RO PURPPPOR . § 1113 8
- Keokuk eres aesscanes Hall.
— fastigatus..... M. and W
- sub-orb:eu.la,rlsxw .............................. DN Hall.
—  SUD-CUSDIAALUS woveeres creveens voveerens reenevaes seressars senses Hall,

- {sp. inedt.)
Genus Arayris, McCoy.
Athyris ROFISSi. i corisecss rovvnne. sesne sressssne sresse sennes sesees L’Eveille.

- ? sub-lamellosa ... vtr b ereraen e ..Hall
Genus Rmzm ng
Retzia Verneuilanutum ... ceeeesie sonersoreenna Cveseens venesrenen Hall.
Genus BEYNCHONELLA, Fischer.
Bhynchonella SUD-CUNEAER.corere ceernres crvvvrnen venes ¢ rrenener e Hall,
Genus TEREBRATULA, Llhwyd.
Terebratula hastata........coveres ciereens corvnnnne cevevvees mevesen Sowerby.
- (sp.?)
MOLLUSCA VERA.
LAMELLIBRANCHIATA.
Genus AvicuroPecTEN, McCoy.
Av1eulopeeten INAIanNeNnSiS. .rceee srrerereeveceerse vreeeene M. and W,
- (n. 8.)...
Genus MYALINA, De Komnck
Mayalina KeokuK.......ccoourus vsesess vreres besen dnrane ceen sennes M. and W.
Genus PinNA, Linnszus. .
Pinna sub-spatulata.......... eserncone oo reenes sessesians cearerean M.and W.

Genus LirHorHAGa, Lamarck.
Lithophaga lNgualis . ... veisse tretin osses sesene sarees Phillips.
Genus ALLORISMA, King,
Allorisma (sp. ined.).
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GASTEROPODA.
Genus PraTycERAs, Conrad.
Platyceras fissurells............ arerisens esees steeenaes vosros saten *oraneans Hall,
- infondibulum .. ceeeses: veeeene 5 seseorans sessse seveas M. and W.
— TTDLOUI L. ceevvs voness seseessss secsssone soesvsees sresas seanee M. and W.
— OQUIIALOT e veevs veener crveetven crvvarvarans s eveenarros eersens. Hall,

Genus EvomMpHALUS, Sowerby, or STRAPAROLLUS, Montfort.
Euompha.lus (sp. inedt.)
Genus LoxoNEMa, Phillips,
Loxonema (interior cast, inedt.)
Genus DENTALIUM, Linnwus.
Dentalium primaritmi.... e coie cocesnees v vers srases ooe cnrnerene Hall,
Genus CarroN, Linneus.
Chiton (sp.?)
Genus BeLLERoPHON, Montfort.
Bellerophon (sp.?)
PTEROPODA.
Genus CoNULARIA, Miller.

Conularia SUb-CATDONATIA. .ciw srsssscreree cossns srsasssen saessa M. and W,
—_ CrawfordsvillonsiB .. seecsese. wes sessransnnseses R. OWen.

CEPHALOPODA.
Genus ORTHOCERAS, Breynius.
Orthoceras (ap. inedt.)
Genus Navurinus, Linneus,
Na.utﬂus COXI niveres serssnsesesssrresanens 0 sssessess sonseses . renens . .M and W,
Genus GONIATITES, DeHaan
Goniatites (sp. inedt.)

"ARTICULATA.

CRUSTACEA.
Genus Prrrupsia, Portlock.
Phillipsia (Griffithides) bufo. ..ieeeeeesssvossnsans aessenaans M. and W.
— seminifera ?.. o ceesenrse snses se Morrison.
— Portlockii ?... terses sensreans sresavars srsens M. and W.

The prmclpal fossil localities are at Corey’s Bluff on the
northwest bank of Sugar creek, a mile north of Crawfords-
ville, from which a majority of these fosdils were obtained,
at and near Troutman’s mill, at and ndar the mouth of
Lye creek, at Mrs. Dice’s on Walnut credk, at and near the
mouth of Offield and Indian creeks and on.Black creek,
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all within a radius of seven miles of the city; and the best
localities are within three miles.

ST. LOUIS GROUP.

‘The 8t. Louis beds succeed.in order of superiority. In
the southern part of the State they present a beavy lami-
nated or massive limestone, sometimes concretionary and full
of fossils, from 100 to 200 feet thick, with slight beds of
sandstone. Going north, the limestones become thinner
and are more er less replaced with arenaceous material.
Here the group is greatly reduced or entirely absent, and
the usual fossils are extremely rare. A few weathered spec-
imens of Lithostrotion Canadense are reported with Pen-
tremites conoideus, P. Woodmani, Zaphrentis spinulose,
Betzia Verneutlanum, Rhynchonella mutata, R. subcuneata,
Euomphalus sp.2 Waldheimia sp.? Spirifer incrassatus,
Productus punctatus, P. (tenuicostus) cora, with dissevered
plates and stems of crinoids and sharks teeth. The above
fossils were found at three different localities; one at the
county line southwest of Parkersburg, at Oldshoes quarry
west of Waveland, and at Coal creek quarry a mile west of
Waynetown.

At places, if not generally, the rocks of the St. Louis
group are absent or replaced by a sandstone, without fossils
and from the scanty evidence at hand, we may almost con-
clude that the conditions necessary : clear, pure, cold water,
was episodal, subject to interruptions by and perhaps a
recurrence of circumstances again suited to Keokuk life.

CHESTER GROUP.

‘The rocks of the Chester group exhibited a thickness of
about 50 feet to the porth, in Warren county, and of nearly
100 feet.in the southern part of the State. Here they are
greatly narrowed, ranging from 4 to 50 feet thick. They
consist of non-persistent bands, dykes and pockets of gray
argillaceous limestone, underlaid by a gray or yellow sand-
stone, well laminated, and gray and dark siliceous shales.
The whole series is generally arenaceous and furnishes good
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quarry stone at several localities northwest and west of
Crawfordsville. .

The line on the map indicating the “ eastern line of the
Chester beds” includes the most easterly outliers, and at
the same time large areas in which such rocks have heen.
eroded, exposing the underlymg 8t. Louis and Keokuk
strata. -

The most abundant fossils are survivors from the Keokuk
beds, which afterward give character and culminate in the
"coal measure epoch, as Productus punctatus (vittatus), P.
semiretijoulatus, P, (tenuicostus) cora, Hemipronites crenistria,
H. crassus?, Spirifer striatus, S. lineatus, Athyris ambigia,
A, subtilita, Terebratula bovidens, Retzia vera, Rhynchonella
Osagensisf, Pinna Sp.2, Allorisma Sp.2, Aviculopecten (n. 8,),
Orthis resupinata, Dentalium primarium, Pentremites pyri-
SJormis; P. obesus?, Zaphrentis spmulosa, .Symngopom and
Archimides Owenana.

The rocks of this bed both lime and sandstone are quar-
ried, and at several localities furnish excellent material
for foundations,. cellar walls, piers and other hammered
masonry. ‘The limestone has been burned, yielding a
strong “ hot” lime,

CARBONIFEROUS PERIOD.
COAL MEASURES,

The coal measure rocks comprise a narrow belt along the
western boundary ; just touching the northwest corner, the
area is much widened to the south of Alamo and along the
bluffs of Sugar creek, and again reduced by denudatlon in
Raccoon valley

Coal"A is here a thin, inconstant, impure seam of no
value. For analysis see chemist’s report. - The coal varies
in thickness from a mere trace to three or four inches; is
generally absent, or at other lacalities diffused by macera-
tion through from six to twenty-one feet of black argillaceous
shale.

At this horizon several poorly preserved trunks of
Lepidodendra, Stigmaria and Calamites were observed with
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~ broad striated leaves of Cordaites borassifolia, with the
fruits or nuts Trigonocarpum oliveformis, T. ornatum, T tri-
cuspidatum. and the berry like nuclei of Trigonocarpum and
Cardiocarpum, some of which are probably new to science.

MILLSTONE GRIT,

The conglomerate sandrock superimposes the horizon of
coal A, and is the highest, geologically, and most recent
rocky bed in the county. It is a coarse, reddish brown
sandstone, generally ferruginous, and at very rare localities
containing white and red quartz pebbles. It is heavily
laminated or massive, and exhibits a thickness from naught
to 80 feet. . It presents a valuable stone for heavy masonry,
comes soft from the quarry but hardens on exposure te the
air, and in the best beds is fire and water-proof.
~ To the foreguing description of the general section, details
will now be added for local information.

LOCAL DETAILS.

‘Crawfordsville, the county seat, is located on a high bluff
on the south side of Sugar creek, and because of its elevated
position and natural drainage, effected by the underlying
beds of sand and gravel, it is noted as a healthy city. The
streets are wide, carefully graded and graveled, and shaded
with native trees which render salubrity to the air as well
as beauty to the city. The residences are neat and tasteful,
and wear an air of thrift and comfort. Several .manufac-
turing establishments, under judicious management, are
prosperous and profitable. The city is also the commercial
centre of the county.

The clayey nature of the soil rendered good roads both an
eeonomic and social necessity, resulting in the construction
of nine first class gravel roads radiating from the ‘common
centre to the following places :.
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GRAVEL ROADS.

T0 AlBINO..teevesee woressesson sesssones sasrssane sorsonsse sassnnsas 8 miles.
To Waynetown...... covverer sesees S Y 12 miles.
To Pleasant Hill v .cvoienee cenrenne soeireres seessvens wonssnne- 6 miles.
* To Concord, NOrtheast. i e sssssass cosseise sesevncns 5 miles.
To DarliBgtom..cccu cereee vo reresr sresne srabecsen sonas corscsen 6 miles.
To FredrickBDULE . cvrees vevees mrrersson saeoss sesssssen sesass 6 miles.
Lo Parkershnrg....eee cevees seeresens servnes « soresssns sersrssns 3 miles.
To Waveland ....cccceviiiirnisisisnseneeiens sorsesennnnneees 6 miles,
T0o Hill’8 FACOIY. wrereens coersescs sases sosvssionsns snvasens 3 miles.
To Ladoga and AShDY .eceei cvveeine cveerens evnue cerenenne 4 miles.

59 miles.

This makes a total of 59 milés of gravel roads in the
county which has cost an average of $1,500 a mile or
$88,500 for the whole, which were constiucted by private
corporations, under the gravel road laws of 1872. Many of
these roads were found to be in excellent eondition, and so
remain the year rouund, especially that portion which is con-
structed of hard glacial pebbles with only enough sand to-
fill the interstices. It has been found here that small
pebbles make the best road, and that a hard clay bottom
requires much less gravel than other soils. In the absence
of gravel beds, sand has been used for metalling some of the
roads on a tough clay soil, under the impression that im
time it would ¢ pack” and become solid.

The beneficial influence of these roads is great and can be
fairly appreciated by those only who remember the sloughs,
morasses and “ corduroy” in and on which the public were
tortured in their travels thirty years ago. They open new
sources of income and economy to the people, appreciate the
adjacent property, and give vigorous impulse to social
enjoyment and mental improvement.

WABASH COLLEGE.

_At an early date in the settlement of the west, when the
pioneer had just entered the wild forests, still occupied by
wilder savages, a band of young missionaries, hopeful for
the future of this region, and foreseeing its moral and

G. R.—25
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-educational needs, determined to found a school for collegiate
education. Like knights of chivalry or standard bearers
of a forlorn hope, they laid their plans, staked off the
‘grounds, and kneeling on the snow that frosty November
morning, consecrated themselves to the enterprise, and it to
‘the God of Heaven. The vow then taken, with the enthu-
.siasm of young manhood, has been fulfilled with signal
devotion and untiring energy. Its founders taught and
-‘worked on a salary of six hundred dollars a year, but with
the spirit of martyrs they returned one half to the treasury
-of the college, gave one hundred dollars to other charities,
-and reserved only the meager sum of two hundred dollars
~on which to feed and clothe themselves and families. In
-determination and self-denial ¢ there were giants in those
days.”

With kindred feelings for Alma Mater, it is pardonable
to make special mention of the writer’s preceptor in
-geology, Prof. E. O. Hovey, as a christian gentleman, a
hero in the educational cause, to whose prayerful faith and
-steadfast courage, which, like Sheridan’s, could pluck victory
from .fiery- disaster, this college owes its success if not its
.existence. ,

Wabash College was founded in November, 1832, and
‘has been sustained entirely by private munificence. She
has sent forth nearly 300 graduates, given high educational
-advantages to about 2,000 young men and her annual
-catalogue contains from 200 to 250 names. Her sons have
;gathered honors both in peaceful pursuits and in war. The
.last words to me of one of her bravest, Maj. David Shelby,
who died for his country, in blessing his Alma Mater were :
T thank God I was reared in the land of the Yankee
‘School Master.” « :

The college edifices are situated on a beautiful campus of
*thirty acres covered with native forest trees. They consist
-of a chapel hall containing recitation, society, lecture, cabinet
:and library rooms; a dormitory with accommodations for
«one hundred young men; an academic hall for the
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preparatory department and the military department, gym-
nasium and school of Technelogy. ’

“ The course of study is full and thoroughly pursued, so
that Wabash College has acquired high reputation and
richly deserves, as it has, the confidence of the public.”

In a great measure this county owes its mental, moral
and pecuniary advancement to the unseen and hardly
realized influences of the college which has, with full hand,
thus blessed and rewarded its friends.

The terrace blufi, upon which Crawfordsville is situated,
is composed of fluvatile gravel and sand, washed and sorted
from the glacial drifs and lacustral sands and silt, underlaid
by some hummock-like masses of undisturbed bowlder drift.
These terrace beds contain a large admixture of the pyritous
argillites from the Keokuk and Knobstone shales, which,
on exposure, are decomposed, and becoming soluble, give .
origin to a number of chalybeate springs, locally known as
sulphur springs, some of medicative repute. At freshly
denuded beds, copperas, (sulpbate of iron), may always be
detected as a frost-like efflorescence. The ancient valley
and river was probably in the extreme southern part of
town, and, being obstructed in the direction of its discharge,
formed a basin that was puddled and made capable of hold-
ing a vast body of water at a very early period ; afterwards
this basin was filled with pervious sand and gravel, still
leaving a large capacity for water. Washes and ravines
cutting the rim of the basin, drain off this water and afford
discharge to the magnificent springs in Whitlock’s hollow,
which was the originai attraction that caused this point to
be settled by agents of the General Land Office. A few
years since the rim of the basin was tapped by the wash in
the bluff, between Washington and Vernon streets, giving
outlet to a rashing, roaring torrent of water, Wells on the
College Hill have pierced this terrrece bed to a depth of
nearly 100 feet, without reaching the bed rock, and show
that the ancient valley was excavated to an equal or greater
depth than the present channel of Sugar creek.
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At the deep gorge in the north part of town the follow-
ing strata were observed: -

SECTION AT CRAWFORDSVILLE,
' Ft. 1In.

Fluviatile and modified driffu....cc.cosreerns srsssssssvannn 18 700
Dark clay with boulders... - e 800
Buff lacustral sandy clay, w1th ﬁne pebbles and
POCKets Of BANA .vvvre wvveree vreres srssavrer siesns seseas 9 00
Blue clay with striated and plamshed boulders,
with pockets of clay and sand to Sugar creek...... 42 00’

. 67 00

.

The crinoid locality owes much of its notoriety to Prof.
E. O. Hovey who has published articles describing the bed
and its contents. Especial mention is due to O. W. Corey
who justly claims the discovery of some of the best local-
ities and who, with Mr. E. H. Corey, by their persistent
explorations, have done so much for science. In honor of -
the former, his name is given to the bluff, southwest quarter,
section 29, township 19, range 4, now owned by Prof
Bassett, where the best finds are met:

SECTION AT COREY’S BLUFF.

One and a half miles north of town, just below railroad bridge..

Ft. In.
Soft gray sandstone with' crinoid stems and Productt 10 00

Shaly sandstone, without fossils 10 00
Ferruginous parting, Pentremites ....... 0 06
Soft gray sandstone.. 5 06
Blue argillaceous sandstone 3 00
Blue siliceous clay shale, in places ﬁlled w1th crin-
oids and many other fossils, crinoid bed....cceeeree. 4 06
Gray ferriferous sandstone...... wvrevise seeverees svnsenss 2 00
Bliie shaly soapstone filled with fragmentary fossils,
interrupted by an inclined dyke of limestone....... 25 00
’ 60 06

A majority of all the animal remains found in the list
‘heretofore given, page 376, are found at this station, there-
fore a special list is unnecessary.

Similar fossil beds are found in the bed of Walnut creek,
northeast quarter, section 11, township 18, range 4; at the -
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mouth of Black creek, southeast quarter, section 34, town-
ship 19, range 5; on a brook southeast from Troutman’s
mill, near the center of north half section 3, township 18,
range 5 ; at the mouth of Offield creek, south half, section
16, township 18, range 5, and at the mouth of Indian
creek, southeast quarter, section 2, township 17, range 6.

At each of these stations thin beds or dykes of lime-
stone, generally steeply inclined, .cross the creek valleys
irregular as to thickness, but parallel with the line of strike
of the rocks. The face or dip of such beds is toward the
center of the basin, but an exception was seen where two
such beds formed an anticlinal, capping the top of a former
sub-marine bluff. These limestones contain remains of
many shell-fish, disconnected crinoid joints, etc., but rarely
or never crinoid heads or star fishes. It is probable that the
stems were here anchored and rqmained, but at some {ida
current, the heads being lighter, were swept away and
buried with the sands and clays of the same specific gravity .

The different families of crinoids, with their companion
parasites or dependents, seem to bave lived somewhat in
communities, although at roughly deposited stations, many
species irregularly mingled are found.

From a condensed list of the specimens in the unrivaled
collection of the college cabinet, and some private parties,
the following gives an approximate estimate of the numer-
cial ratio.

Actinocrinus Indianensis......coee cees s virees cocoorsas sivesevisens 6
Actinocrinus Humboldtiv.... coccs veenes seeees sovese sanree ereseens 1
— JUZORUS i uee seress susovens sorens sorsesres sossas nesenne o 2
Agaricocrinus tUDEroSUS ...... .ersseees cevtencerens srvanvooe covasnse 4
Alloprosallocrinus CONICUS iveme severe cerens sesserses seesvvase sanens 2
Batocrinus AZASSIZL . cees vevers rrene soserrnns srssos comnns cnsssassas 11
— calyculus ..ccoves veeens vesennnen o resrsas senses Sees ssneesses 2
- COTOYI cevueeres seransssons terensensun sonere sosare saseasvans 1
Baryculus herculets.....coueres coeres soeres vessss susess sossssses arsens 2
- HOVEYi cvirvees voverenns svnere saonscnes cusesnens sesase soness 2

—_ Lyoni e icinee rnanns e 2
— arboreus.... orteesen sevese srasrsane 7
— . BtellatuB. cecienns cessennes seesns seeren sanens toresenes sranee 2
_— MAZNIfICUS cccss sorsanses seavee svenosen s svarares pervesesens 8

—  multibrachiatud... cecesees seerecsns seanen sreeen snsnnses ]
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Cyathocrinus poterinm ..... ... ivernene vorereens o orveen ossnrene 2

—_ inspiratus ... ceeeeees - 1

Catillocrinus Bradleyi ...« ee wsnnnnese rannes souns srorees aee . 1

QCalceocrinus Bradleyi.... 1

Dichocrinug  fieus...c.eees cosns cunas 5
—_ @XPANBUS. cererer sseeconss aaen 2’

" Eretmocrinus magnificug..... .. 3

Forbeseocrinus Meeki.......... 19

— Wortheni 1

—_ SAOPAi. v eeeree crrnrsers vunvnr vraers sevemanes cenenns 2

— ramulosus ... . . 14

Goniasteroidocrinus tuberosus ... 5

Onychoerinus exsculptus... .. s enerne nes 12
Poteriocrinus Coreyi ........ 2

—_ Hoveyi .. veeeess e 1

— Indianensis.... ... 2

Platycrinus hemisphericus.......... 25
— Yandelli ..ot ceveneveenes 1

Scaphiocrinus zqualis ... - 23
— 10

— depressus w.e e 1

— nodobrachiatus... 1

— TOLUBLUS erverees aee 1

— UNICUS we cevnnse 9

— Coreyi ... coevevens sarens 1

Synbathocrinus Swallovi ... sveris cecersnes sevaseens semvar i 1

— . robustug ? ... cer erseenenae cneese 1

Taxocrinus TYAMUIOSUS .« vieevraes corereres conrns sesers seres veor senene 14

Zeacrinug concinnus .....ieeues srestsesane s sene e reesenee SUTRIORE |

Just above the mouth of Walnut creek, a thick bed of
dark shaly clay, homogenous and regularly laminated,
seems to have been the result of quiet waters. No fossils
were seen. Still ascending Walnut, on the farm ot W. H.
Durbam, an interesting lot of fucoides and other fossils
were seen. ‘

SECTION AT DURHAMS’.

Ft. In

Soil and gravel...e vensnene seeree osvenees srssve sssesssessssss 30 00

Soft shaly sandstone.......eees vivers  vocreeinevrenesre ceeene 16 00

Blue shaly S0apStONe .coovieer covess eores seensasnreeae 6 00
Blue pyritous sandstone, with Algae, Praductw, Spmfem,

Chonetes, Zaphrentes, etc., geodized.. ......... cererees sesnes 8 00

Blue shale, with vermiform fucoides..cceies ceverssenreeess = 7 00
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The Zaphrentes were strangely irre~ular in shape, strangu-
lated, and all the geodized fossils were largely magnified in
the process of silicification. On the same land, near the
abandoned saw mill and factory, is a perpendicular or over-
hanging rock known as Mt, Pisgah. Several well preserved:
fossils were seen, including Spirifers, Chonetes, Producta,
- Phillipsia, Conularia, and a single specimen of Lithostrotion .
proliferum.

At the “Devil’s Backbone,” a “short distance above the
confluence of Walnut with Sugar creek, the former closely
approaches and is separated from the latter by a narrow
foot-path. It is a favorite pic-nic ground. The local dip-
is to the northwest about 20 feet per mile.

SECTION AT DEVIL’S BACKBONE.

(Northeast quarter, sectior 29, township 19, range 4.)

Ft. In.

Clay and gravel. ..o e cecin seeserees cossee sovvenees seonns 8 00
Gray shaly SandStONe. w.iccee oeres ecesssssses sosves corasenns 4 00

- Blue siliceous shale, with fucoides...... 4 06
Pyritous shale, place of upper cr1n01d bed 2 06
Blue shale with plates of sandstone, to creek ...... 10 00

' 29 00

A short distance above, is the old seat known as Stover’s:
mill, northeast quarter, section 29, township 19, range 4.
Here was formerly a deer lick, much frequented by wild*
animals. Many bones and horns of deer, buffalo, elk, etc.,
have been found, washed out by the creek which flows near:
by. The « 11ck” water comes from the base of a pyritous
shale, and owes its saline-tonic qualities to the decomposi--
tion, by exposure, of the pyrite which sets free soluble iron.
and sulphur, the latter combining with the clay to form.
alum, sulphate of alumina.

About forty years ago, Major I. C. Elston put down a.
bore here for salt water to a depth of 75 feet. On reaching
the black slate forty feet below the surface, it was found to
be somewhat bituminous, and at the same time supposed to-
be coal, although full 140 feet below the horizon of the:
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Yowest seam, A, and 210 feet below any workable coal. In
1867 another test bore was made which fully settled the
-question. No coal was or can be found at this level.

SECTION AT STOVER’S MILL.

Ft. In

Clav and loam...... rerasases esreeers sre series tnevan s ressees cerann 18 00
Terrace and driffi...cce. coevssees vone 22 00
‘Gray sandstone and shale.... 24 00
Buff Shale wuic cversens cronnssene sosnne veeres saesse sesnns ansins 14 00
Blue PYTitons Shale. cueeee: ievreees veres a0 sereee sevvesveeens 14 00
Sandstone, shale and thin limestone in bore...... ... 70 00
Black slate in bore...... veeees venvar o ressans seseee sasee seressnes 10 00
172 00

At the iron bridge one mile west of Crawfordsville, the
top of the high bluff is built up with regularly laminated
beds, but the limestone plates and pockets near the water
level are irregular, dipping’ in every direction, indicating
rather the result of a destructive storm wave than regular
sedimentary deposits. This presumption is confirmed by
-the crushed, broken and disjointed condition of the crinoid
:stems and other fossils. The following section is seen’:

SECTION AT IRON BRIDGE.

‘Covered soil and drift........ eeeet neees saeees resess sesnes ansens 11 00
‘Soft sandstone, with Productus cora, and P. semireticu~
Gray shale and shaly sandstone ............................. 19 00
Blue and gray heavy bedded sandstone, with plates

of limestone......... esesenge sranas sanenenr sesesesas ® R 11 00
Blue shale, with Forbeseocrinus, Platyerinus, Spirifer

striatus, Productl, €tC.useesee tovansserneevasnes susser sasese vessns 4 06
Red or blue ferruginous limestone, with cr1no1d

stems, Productus punctatus, Platyceras, and Chonetes

Planumbont veveesien o resene seresaers sersaerve sanser seersrsessesess 1 08
_Blue soapstone, to low water in creek, with crinoid

plates and stems, Producti, Spirifera and Athyris

damellosa. seveeaes vosvecsas v esens ereeesesannnie trnan ne veenreens 400

- 59 00

A short distance above the bridge, on the south side of
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the creek, is seen the ancient erosion of the ice age crossing
the present channel and valley of the creek with strize cor-
responding in direction with those seen at the Horse shoe,

(Durham’s farm), on Walnut branch, viz: south 22° west;

both places are now filled with a mass of boulders capped -

- with lacustral silt. The violent washing process that sorted
these huge boulders, ground and pulverized some of the
crystalline rocks, and considerable quantities, more than fifty
dollars worth, of gold dust and magnetite have been
“panned ”’ out by amateur collectors, on the ford bar. The
lacustral silts at this place, below the foot of Washington
street, and where the Green Spring gravel road crosses Dry
branch, contain many trunks of large trees, vines, etc.,
indicating the warm subtropic climate that prevailed during
this period. Fragmentary remains of tropical animals are
preserved in the same beds, and teeth and bones of the
Elephas Americanus (American Elephant) are not uncom-
mon.

At Remly’s Lluff, one and a half miles west of town, a
perpendicular bluft of drift guards the south bank of the
creek, It affords an interesting exhibit of the agencies at
work during the Quaternary period. In the upper fluviatile
drift was found some well preserved bones of the lately
extinet monster, the Mastodon. At Remly’s ford, on the
north side of the creek, was seen’ an interesting fossil bed,
though they were generally fragmentary. Planished rocks
covered with strize, that were uncovered by the floods of
1875, were seen on the south bank of Sugar creek, a half

. mile above the railroad bridge at Troutman station,
Mammilary knobs and protuberances finely striated record
the direction of the flow to south 8° east, almost perpendic-
ular to the present river valley.

Above and below Troutman station, many springs, of
volume, sufficient to turn a mill, burst out from the side of
the bluft. They demand for their origin a vast sponge of
gravel and sand capable of absorbing and retaining for a
time the rainfall, all contained in a vast trough or basin.
We have already seen that the agencies, working in cross
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direction at different periods of the glacial epoch, would
necessarily produce the results here apparent. The water
is heavily charged with lime in solution, which is precipi-
tated on exposure to the air. Extensive beds of calcareous
tufa are formed, in which are preserved casts of leaves,
mosses, grasses, twigs, etc., in a flim of lime, thickened by
constant accretions.

Tufaceous deposits have, in some measure, been adopted
for chronological purposes, in discussions on the antiquty of
man and animals. By assuming a certain number of cen-
turies as necessary for the formation of one inch of tufa and
the'acute use of multipliers, the age of man can be extended
back indefinitely. Learned and labored arguments, founded
on such undertain assumptions, have been given to the
world, hence definite facts throwing light upon the subject
are of deep importance. Mann’s (Winton’s) mill erected
at the early settlement of this county, was fed by the lime-
water spring just north of Troutman’s mill. The machinery
was driven by an overshot wheel ten feel in diameter; its
use was discontinued in 1835. In 1847 I saw the wheel
imbedded in tufa up to the axle; now, 1875, the whole
wheel is covered by this material. Supposing the accretion
to have been continuous, irrespective of drought or floods,
there has been a bed of tufa deposited on and about this
water wheel, ten feet thick in a period of less than forty
years, or three inches a year. A stalactite, formed against
the exposed rocks by a wet weather seep, may be seen at
the “ stone cut’ a short distance south of Bedford, Lawrence
county, Indiana, on the line of the Louisville and Chicago
railway. This dep051t bad attained a thickness of four
inches in a period of “twenty two years, requiring nearly six
years to the inch.

Abram Troutman’s mill utilizes the whole water of Sugar
creek because of the solid limestone floor on which the dam
is placed. It has three run of buhrs, two of which are
driven, without fail, during the year. A short distance
aBove, the bluff is composed of soft aluminous shale, which,
a few hundred yards to the northeast, passes into a quarry
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bed of sandstone. At the mill occurs a limestone reef
nearly horizontal for a small space, composed almost wholly
of crinoid stems and other relics of animal life.

SECTION AT TROUTMAN’S MILL.

Ft. In.
Drift and terrace slope.  _
Gray SaNdELONe. wu weeeses cercestes esene - senvsss ceresass . 20 00
Shaly sandstone ... -.ueeses sereernes sorsssass vosses sosass cvaver 25 00
Pudding stone HMerock....cceeees sovene seevanene sver eoen veesns 10 00
Blue 8hale ... coenvei mrveesss sereerins sisssiee ssseseens 4 00
Crinoidal limestone, mass of animal remains........o... 7 00
Blue 50apstone in Creek.. eees sooereess sesesvass sonves snens 4 00

70 00

The above limestone contains, with a vast amount of
stems and joints of crinoids, a great number of shells, as
Productus, Spirifer, Platyceras, Hemipronites and Chonetes,
the animals that seem to always congregate or to have been
gathered at localities where the crinoid stems were anchored
to the rocky bottom. This occurrence is too often repeated
~ to be the result of accident. Doubtless their companionship
" was of mutual benefit, or possibly the limited atea of stony
bottom compelled the life of the sea to lead a congregational
existance. Within a short distance, this limestone -thins
and passes to a soft argillaoeous"shale or mud stone, and
reappears highly inclined, after an interval of shaly beds,
halfa mile wide. This discontinuance and recurrence of
inclined bands is so often repeated as to form a law for these
Keokuk beds, as was fully mentioned under the head of
general geology.

At Cascade bridge, four miles southwest from town, a
small brook leaps from an overhanging cliff twenty feet
high and falls in a veil of loam. The water holds lime in
solution, which precipitated, preserves in its stony film casts
of leaves and moss. A tiny rainbow sometimes dances on
the cloud of spray, and many a happy pair, after pic-nic
visits heré, have carried away bright images of that. bow’s
prowise on their hearts, forever.
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SECTION AT CASCADE BRIDGE,

(Southeast quarter, section 3, township 18, range 5.)

) Ft. In.
Surface loam with limerock.......... coeervee vevess susonerne 10 00
Yellow ferriferous sandstone ... wevevess veereeses vevere 2 00
Soft shaly Sandstone...iu. o voeeeeres senner o senevs vennes 256 00
Brown or reddish limestone in plates and bands,
crowded with fragmentary fossils......... cecveveee vrens 5 00
Blue soapstone, filled with crinoid plates and joints,
“Dbutton MOLA” WaASh.ceereeies seressrenvonrn orossson evesen 8 00
Blue soapstone, faced with calcareous tufa....ccoeeeeees 20 00
70 00

Yountsville is the centre of a rich agricultural region.
From the first settlement of the county it was a notable wool
carding and milling locality. Spring creek was then the
source of power, driving a saw mill, two grist mills and a
woolen factory. Thirty five years ago Daniel Yount com-
menced the manufacture of woolen goods, and has since, by
utilizing the whole water of Sugar creek, built up an
extensive business favorably known over a wide extent of
country. He employs three sets of carding machines, four
spinning jacks, twenty looms and a full set of finishing
machinery. Average product, $75,000 per annum ; during
the war a single year’s. work amounted to $170,000.

An irregular pocket of limestone was seen at Snyder’s
mill in the village. A conglomeration of well preserved
fossils crowded upon and within each other, among which
were observed Spirifer striatus, Productus semireticulatus,
P, Ppunctatus, P. (tenuicostus) cora, Chonetes planumbona,
Hemipronites crenistria, Phillipsia bufo, etc.

This bed dips rapidly to the southwest, passing to a
siliceous firestone, the partings marked with casts of
Chondrites and other fucoides, and like the limestone
before noted, constant ouly in inconstancy.

Bald hill, a mile north of Yountsville, is a picturesque
spot, by barometer 110 feet higher than Crawfordsville and
190 feet above Sugar creek, which washes its base. A fine
view is enjoyed up and down the valley of the creek and its
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tributaries. Four miles away the steeples of Center church,
the City school house and Wabash college are plainly seen
in relief against the blue sky. The top of the hill and
adjoining knolls are covered with well assorted fluviatile
sand and fine gravel; plainly indicating the high water
line of the ancient river which flowed by here to the west
before its course was obstructed by the glacial flow and ice
dam from the north.

At Hemlock bluff, less than half a mile below the village,
there is a good exposure of strata, giving one of the best
sections in the county.

SECTION AT HEMLOCK BLUFF.
Ft. In.

San'dy loam with hemloCKS.ccevrer oo vereee scsunnnes orscenes 33 00
Siliceous limestone, with Spirifera and Producté........ 4 00
Blue carbonaceous Shale ... cvvees weviien crsene s seme 4 06

Red ferruginous limestone, with Spirifera, Producta,

plates of crinoids, Pentremites conoideus, Nautilus
Coxi 2, and Trilobites n. 8. .evese. bensses seseseise sasessnes 2 06
Concretionary sanAStOREe wuemees secsrsne seerssnon sosess sanses 6 00

Blue and gray shale, with plates of sandstone, the
partings marked with vermiform fucoides...... ...... 75 00
126 00

Continuing to descend with the stream, the limestone,
just noted, near the top of the bluff and 80 feet above the
creek, at the mouth of Offield creek approaches low water:
and is seen as two pockets, the first is 60 feet wide and 5
feet thick in the middle with wedge shaped terminals to
northeast and southwest ; the second, 150 feet wide and 15
feet thick, similarly wedged out.. Both are crowded with a
conglomerated mass of crinoid stems; enough remains to
have constituted millions of individuals. The stems were
disjointed, and in many cases crushed as if a burial ground,
on which their descendents lived, flourished and perished
when some tidal wave swept away their plumed heads and
feathery armatures, leaving the heavier stems with the
Producta, Spirifera, Platyceras, ete., who clung to the
superior race or nestled at their bases. The latter
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shells, with bryozoans were but shghtly m_]ured or well
preserved.

Clark’s mill is driven by the whole power of Sugar
creek. Tlre dam is built upon a solid rock bottom and is
completely effective. It comprises a saw and grist mill,
the latter with two run of buhrs,

From Clark’s to Bodine’s mill a blue siliceous shale and
sandstone forms the bluff of the valley and apparently dips
to the southwest, in localities, at the rate of 30 to 40 feet to
the mile ; but this dip is local and unreal and is rather the
result of false bedding built up against eroded banks and
irregularities in the bottom of the subcarboniferous ocean.
The siliceous shales are probably equivalent to the St.
Louis beds, judging from stratigraphic reasons alone, as not
a fossil was' found in place except the vermiform impres-
sions attributed to fucoides whi¢h are seen continually
from the bottom of the Xnobstone throughout the whole
subearboniferous’ period and in the coal measures. The
muddy bottom of this ocean and the impure nature of the
water were not suited for animal life or the preservation of
the remains as fossils.

Commencing at the top of the Hemlock bluff a mere
layer and increasing to the southwest to a thickness of 20 to
40 feet at the ¢ Shades of Death,” is a soft, yellow, heavy
bedded sandstond, which, for reasons similar to those just
stated, and from| close resemblance to the same beds in
Orange, Lawrende, Owen, Putnam and Warren counties,
are referred to the Chester group. This stone is well
and regularly laminated, except where the strata are
tilted against and over humps and ridges in the floor
of the sea. It|is generally argillaceous, weathers buff
or "gray, and cqntains many nodules or hollow balls
of ironstone. A|great many bluffs on this division of
the creek guard the narrow valley with precipitous sides
covered with clustered wreaths of beautiful evergreens.

Half a mile above Bodine’s Mill the west bank presents
a nearly perpendicular face, along which pebbles came
leaping and bounding as it from an‘ambuscade of boys.

|
|
|
|
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S8ECTION AT BODINE'S MILL.

Ft. In

Yellow ferriferous sandstone, Conglomerate........ . 80 00
‘Gray and buff laminated sandstone stained with

iron, Chester and St. LoUiSu i raeener sevesssee svrveess 70 00

Silico-argillaceous shale, KeokuK....e.cc coersrvee sorrarens 25 00

‘ 130 00

‘On the Boo farm, half a mile north of the mill, pieces
of float coal are washed out by the brook, and on the
Ammerman farm adjoining, a small pocket of coal was
opened, indicating the level of coal A. Descending with
the stream, steep, rugged hills inclose the narrow valley, -
forming wild and romantic scenery.

Halt a mile above the mouth of Indian creek, are the
“ Shades of Death.” Clifty, a small brook, after turning
upon itself, Sugar and Indian creeks at all points of the
compass, flows into the latter forming a labyrinth of pro-
montories, precipices and look-oyts. The valley of the
insignificant brook will not average over 100 feet in width,
but is cut down into the soft, shaly sandstone to a depth of
140 feet. The sharp, narrow promontory is approached by
a narrow causeway and ingress or egress is limited to a few
favorable spots. On Indian creek the rocks are regularly
laminated, but along the smaller brook the dip is qua-
quaversal. At the mouth of Clifty the upper rocks are
heavy bedded or massive and ferruginous, weathering yel-
low or brown. The hard; ferruginous partings and con-
cretions disintegrate more slowly than their rocky matrix
and stand out in relief like magnified swallows and hornets
nests, and are occupied in the nesting season by swarms of
birds. The sides and slopes of these sharp hills and pro-
montories are covered with a thick growth of evergreen
bemlocks and cedars, and the tiptop hights with pines which
lift their plumed foilage 200 feet above the brook, averting
the sun’s rays and filling the deep chasm with a gloom
typical of the “valley of the shades.”

Just below. the mouth of Indian creek, the heavy bedded
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sandstone comes down to the waters edge. A massive layer
projects twelve feet, overhangmg the deep channel 10 feet
below. The sides retain the ercsive moldings which record
the ancient stand points of the stream. A symmetrically
rounded buttress is a prominent feature and is known as
the “pulpit rostrum.”

Canine & Deer, on southeast quarter, section 2, township
17, range 9, secure the power of Sugar creek by a tight dam
fitted to the solid rock bottom, to drive their saw and grist
mill and woolen factory. The latter is supplied with the
best new machinery and does a sale and custom business
amounting to $20,000 per annum.

SECTION AT CANINE AND DEER’S MILL.

. Ft. In.
Soil and . gravel... e rens veee 1500
Coarse, heavy bedded Conglomerate sandstone ....... 15 G0
Black, shaly soapstone, (place of coal A?) .............. 3 00
Ferruginous Chester sandstone, honey combed with :
pockets and recesses in Which swallows, martins
ANd PEWEEE NEBL .iucerris corrennes vevereres sveseuns svnsneesnane 8 00
Concretionary sandstone, with ironstone nodules.... 45 00 3
86 00
k l

The Silver Cascade and Buzzard Rookery are a mile
and a quarter below the mill, or five miles north of Wave-
land. Little Ranty, flowing from the south, approaches in
a flume-like passway cut 50 feet deep in heavy sandstone,
and thence rushes in a filmy sheet 45 feet down an almost
perpendicular bank of ‘dark shale, like an endless ribbon
with warp of silver and woof of sparkling crystals. The
cascade is nestled away in an amphitheater, 200 jfeet in
diameter, crowded with shrubs, ferns and tenderest jwild
plants, here untrodden and unseen. Travelling ferns* creep
over and cling to the ragged masses of tufa, which guard
the narrow entrance from the eye of the careless observer.
More than a hundred feet above, tall oaks and pines,

*Camptosorus rhizophyllus, Link, erroneously designated by the writer as Lygodium,
in Ind. Geo Rep. 1874, p, 236
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encircling the rim, swing their branches together across the:
cove and chasm.

The scene 'is' worthy a visit by the stereoscopist for a.
view, equalling, in spring and winter, the wildest beauty ot
the mountains, At the “rookery” all the buzzards living
within 10 or 15 miles, meet each summer evening for infor-
Ination, converse and mutual assistance. The fact is men-
tioned as an evidence ot the social instinet of this bird.

From this loeality west, the conglomerate sandstone caps
all the elevated region outside of the valleys and forms the
surface rock. A few unimportant outcrops of coal A were
visited. They are insignificant pockets, in no place exceed-
ing a fewinches in thickness.. It is hopeless to expect this
or any other seam of coal to present a workable thickness
in a region, so near as the rim of the basin, where coals, as
a rule, are always thin and barren.

A list of the carboniferous fruits found on Col. Budd’s
farm, four miles northwest of Waveland, is already given in
the description of the general section. At and near Scott’s
mills a very ungeological confusion of coal measure and
subcarboniferous strata is seen on the west side of the creek.
As the station is extra-limital, discussion is unvecessary.

Alamo is the most elevated point visited in the western
part of the county. The citizens bear ev1dence of the
salubrity of their vicinage in their stalwart frames and
energy of character. From this place the dramage is to
every point of the compass, by Sugar, Mill and Coal crecks
and their tributaries. South of the vxllage, obscurely
parallel lines of low knolls, extending in neaxly an east-
west course, were observed, with depressions and shallow
crevices intervening with spaces of from 80 to 150 yards.
They are referred to the glacial age, and seemj to indicate
the time when the retiring ice foot rested against the
elevated spot; each winters expansion pushed  up the little
line of mounds before the ice, which, melting in the sum-
mer, would leave depressions in the muddy ‘surfaee In
the decadence of the glacier, the recession of summer always
exceeded the winter thrust, hence it is possible that these

G. R.—26
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insignificant knolls may record, by the intervening spaces,
the rate at which the glacier foot was annually withdrawn.

Adjoining the village to the north and east, were noticed
some conical cavities of large size which were, probably,
the remains of waterways, entirely filled up at the same
period, with the exceptions now mentioned. These phe-
nomena are worthy of more time and study than could be
spared in a hurried examination.

In passing north from Alamo to Wesley, a remarkable
set of valleys exist, evidently once the channel of a large
stream, but now drained by small brooks. Some of these
extend from the waters of Sugar creek across the divide,
and connect with the branches of Mill and Coal creeks, while
a great number suddenly terminate, obstructed or filled
with boulder clay, covered with hard-pan silt. Baromet-
ric observations discovered two such outlets, which, the
citizens inform me, were uninterrupted, and the highest
elevation in which was not greater than the top of the
terrace gravel on which Crawfordsville is built. Wells put
down at several statious in these ancient valleys, pierced
beds of sand, fine gravel and mucky clays, proving that
formerly they were the channel of a rapid flowing river,
now largely filled up. These valleys were formerly or are
now morasses ; one known as Wild Cat swampis said to be
an almost impassable quagmire. Another contains a lake-
let of about 30 acres, known as Fruit’s cranberry pond, in
which wild cranberry vines still grow and yield good crops.
The proprietor, Mr. George Fruits, was one of the pioneers
in this region; he is now one hundred and nine years of
age, and still retains his strength and faculties in a wonderful
degree.

Waynetown is a thriving village situated on the south
bank of Coal creek on the I., B. & W. railway. It is sur-
rounded by a wide area of gently undulating land of loamy
soil, rich in calcareous matter and remarkably fertile, pro-
ducing extra crops of corn, wheat, oats and grasses. Clover
makes unrivaled growth. The extraordinary condition of
the soil is due to fluviatile currents, which, in former ages,
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had passage over this region, sorting and modifying the
‘boulder drift and enriching the residual material with cal-
-careous detritus eroded from the limestone outcropping to
‘the east and northeast.

The forests of stately poplar, walnut, oak, sugar tree,
beech, ete, which once covered this region have generally
given way to the agriculturist, but some ﬁne groves survive
to tell of their former greatness.

Going west from the village down Coal creek, the follow-
ing strata are seen in outcrop within a distance of two
mlles ; the lower rocks successively dipping and passing
{rom sight beneath the higher and more recent beds.

CONNECTED SECTION AT WAYNETOWN.

Ft. In.

801l ANA Arifte ceeereersovrren seisssens ors cessssess sisenanns 10 to 50 00
Conglomerate Sandrock.. ... soeecees srvsiires sesensaes seveen 25 00
Place of coal A—sghale. ..iveiee vecvses corieenes vranne sessernne 8 00
OheSLOT BHALE.. ceeuee veveerene veieesens marsress sstsssase seasns sornoe 12 00
St Louis limestone in bed of creek, near town. ......... 3 00
Siliceous Shale ...... vvveee: voriirier crvmeasns sonserineverens sevnne 7 00
106 00

The above limestone contains a fow characteristic St.
Louis fossils, as Pentremites conoideus, P. Woodmani, Spiri-
fer striatus, Rhynchonella mutata, Zaphrentis spinulosa,
Aulopora gigas 2, Euomphalus leevis, a Conularia with dis-
jointed stems and plates of Crinoids and a few shark’s
teeth.

The Conglomerate sandrock is well developed just beyond
the county line, On the farm.of C. Brant, two miles west
-of the village and a half mile south of the railway track, a
bed has been opened which presents an excellent white, gray
and buff sandstone, fire and weather proof, and worthy the
;attention of builders, for piers, foundations and strong ham-
mered masonry. This bed ought to command a switch
from the railway, as it would be advantageous in recon-
structing the road, and probably add largely to its freight
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trade. The top of this (Brant) quarry stone, for a quarter
of a mile along the creek, has been planed to a level surface
by glacial action, and presents one of the best examples of
this grand phenomena, of the ice age, that may be seen in
the State. The planished surface is marked with delicate
strize, recording the direction of the flow.

The northern part of the county is notably a prairie region
deeply covered with boulder drift ; no rocky outerops are visi-
ble. The prairies are level or gently rolling and are skirted
by forests and dotted with island groves. In a state of
nature the great plains, covered with rank waving grass
and wreathed with vernal flowers of every hue, was a
scene of grandure and beauty. Now the scene is changed
and invested with higher practical interest. The whole
expanse has been brought under cultivation or laid down in
grass. With a soil that under forty years close cropping
still exhibits no lack of fertility, the cereal pr‘oductions
rival those of the most favored localities. "The soil is
especially adapted to ‘the growth of grasses and grazing, and
the farmer of the future will give greater attention to this,
the most profitable branch of agriculture. The neat towns
and cross-road villages in the prairie region, indicate the
thrift and prosperity of the inhabitants.

Linden, on the Louisville & Chicago railway, already

_puts on city airs in the completeness of its shops and resi-
dences. It is surrounded by beautiful, broad prairies, in
which great corn and wheat fields, and meadows and grass
lands, dotted with white cottages and stately mansions may
be seen in every direction. In the western suburb is a
chalybeate spring. The drainage water, in passing through
beds containing pyrites, takes up the iron in solution, which
on exposure to the air is deposited as flocculent sediment of
brown and red ochre. The village is almost directly on

_ the great trail or.dyke of boulders which may be traced a

- long distance to the northwest, and is a constant feature in
a southeasterly direction. On knolls and ridges the ground
is covered with rounded masses, one to four feet in diameter,
of black or red crystalline rocks, imported on the glacial
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raft, from the extreme north. At depressions and valleys,
the boulders are less numerous, although the trail is still
plainly discerned, hinting the possibility that such depres-
sions contained sufficient water to float the ice which dragged
slowly and with much resistance over the higher knolls.

The phenomena observed in relation to Lye and Black
creek swamps, are mentioned under the head of recent
geology. It has been determined by a line of lgvels, that a
cut of only eight feet would return the drainage of these
swamps to their ancient channel, via Black creek. Wells
put down in these swamps pierce the following lacustral
beds without finding bottom :

SECTION IN LYE CREEK SWAMP.

Ft. In.
Peat and MUCK..ccui cres sorerncer svessane vosnncnns coraernes seoase 3 00
YelloW ClaY. coceeeres sersenes crnese ssssessen sveses savsens o sasssases 2 00
Quick BaNd—8ilti e vereenns rorrecse svrssinn sinnenens sereeen 10 00
15 00

Darlington is one of the most considerable villages in the
county. It is located upon a gently rolling bluff on the
south side of Sugar creek, and on the line of the Logans-
port and Southwestern railway. The citizens are intelligent,
energetic, and noted as firm friends of education and pro-
gress.

The higher divides between the streams are composed of
-upmodified glacial drift. Such clays are cold, tenaceous,
and require underdraining for profitable growth of the
cereals, but are well adapted to meadows. The terrace
plains along the streams and creek bottoms are very fertile.
Large forests of valuable oak timber survive, which are
prepared for market by the mills that abound on Sugar
creek. They are an important source of income. The
boulder trail, already mentioned, passes just west of the
village. It is an interesting feature in the surface deposits
.of this region " Fragments of Devonian black slate are fre-
quently met in drift, and in a well sunk on Dittemore’s
farm, it was reported found in place. On Asa Dittemore’s
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land, northeast quarter, section 7, township 19, range 3,
a thin Keokuk limestone was quarried for the piers of the
Darlington bridge. The following strata were observed:. .

SECTION NEAR DARLINGTON BRIDGE,

Ft. Im
S0il ANd Arift.. .iccereee connen sorres coranstes ssersense sonseeser sassas 25 00
Limestone; hard, ferruginous......ccveeees severeres sreecee 0 08
2 08

Lye creek flows into Sugar creek a few miles below town.
The bed of the stream is upon blue and gray shales and
sandstones of the Keokuk age, in which a few interesting
fossils have been found. Ascending Lye creek a short dis-
tance, the eastern bluff contains a thick band of laminated
yellow and red limestone, which is quarried for foundations.
The following strata were noted :

SECTION NEAR MOUTH OF LYE CREEK.

Ft. In.
SUDfACe 108M veereenes covseinas cenner scvrnvene sevae soreonsen sonvssese 6 00
Yellowish red limestone, containing Productus cora, ’

P. punetatus, P. muricatus, Spirifer striatus, S. (indt.)
crinoid stems and plates, disjointed, and fish

LT 1 P 9 00
Blue and green siliceous shale with Zaphrentis —,

Lozonema, and Euomphalus w.eeee. covvee vreres sessssisesennse 8 00

: ) 23 00

Ascending Lye creek, on Isaac Rich’s land, southwest
quarter, section 1, township 19, range 4, is an outerop of
quarry limestone four to eight feet thick. Beneath it, some
twelve feet, are a number of those pockets or dykes (here
of sandstone) which were considered charaeteristic of the
Keokuk beds, and as indicating the mode of their deposit.
These ‘dyke bands are from four to eight feet thick with
strike from northwest to southeast, but only 30 to 60 feet
wide, and are evidently the result of tidal waves sweeping
up the shelving bottom of the ocean whose shore line
wag to the northeast and here, breaking on the bottom.
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SECTION ON LYE ’ CREEK.

{Rich’s Farm.)

SOTL, @BC srvvsnres e ees reruseee seesas rs sonrssens nsess sossssass mesers 5 00
Crinoidal limestone, ferruginous, laminated...... e 8 00
Gray shaly sandstone...c.c.c..ccoieeivisirs vences cresesran e 12 00
Dyke pockets of sandstone in blue shale, 0 feet to 8 00
Blue aluminous shale ... ieeceiiveniecns seenre seens 4 00

37 00

Just above, the creek passes over a floor of limestone
inclined so as to partially dam the stream. Many crys-
talline rocks and boulders are seen in the channel at this
point, and on the land of Mrs. J. Naylor, Mr. Edwin
Cadwallader has collected several dollars worth of gold
in flat scales, each pan showing “color.” The shales in
the low bank of the creek are crowded with fossils in
nests, showing well preserved Productus, 3 sp., Spirifer
striatus, valves of Hemipromites crenistria, three inches
long, with Chondrites, Caulerpites, and vermiform fucoides.

On the farm of Jesse Winters, same section, the bed of
Lye creek is strewn with a wonderful number of giant
boulders ; great, black, horneblendic monsters are heaped
up with white granitic masses of crystalline rocks, which give
in epitome the story of the glacial age, and explain the
great thickness of the ice mass that could tear such rocks
from their quarry-beds in the distant Arctic regions and
transporl them over a thousand miles to this spot, and the
irresistable power which ground, planed and polished such
obdurate materials, like mere trifles in the hands of a
giant; for many of the boulders are from five to eleven feet
in diameter,. Still more explicit is the story told by the
deeply covered native rocks. Wherever exposed by strip-
ping, it is found that all the snrface rocks over an area
of miles, was plowed down, leveled and polished by the
ice. Fine striw, plain and delicate, as if the work of
yesterday, point out accurately the direction, south 8° east,
of the flow. Letters and words could not speak more
intelligently. It is the finger of God recording on the
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rocks forever, the wondrous story of nature’s re-constructive
and reparative agencies used in preparing a barren world
«of rocks for occupancy by animated nature.

The Keokuk limestone on this farm is oolitic, or com-
posed of myriads of minute concretions like the roe of
fishes and so compact as to perfectly preserve the evidence
-of the glacial phenomena. By the kindness of Mr. Win-
ters and his son Jonathan, we were enabled to see these
phenomena at widely separated stations and under favor-
able circumstances.

SECTION AT WINTER’S FARM.

(Oolitic limestone bed.)

Ft. In.
Soil and fluviatile Arift.....ee coereeene sosveenon seviennes verene 5 00
Glacial drift, with polished boulders and gravel... 10 00

White Oolitic limestone, with many crinoid stems
and plates, and Athyris Royissi, Hemipronites crenistria,
Productus punctatus, P. cora. Spirifer striatus, §S.
Wheeleri 2, Platyerinus Saffordi, and Synbathomnus

TODUSLUS cosereree cane euse casmesess seressenn erearies twessensessreias 06
Blue ferruginous limestone with same fossils and

SYPTNGOPOTGarn sesees srvsvers vrers sresusens srnsersenens o ees e 06
Biliceous limestone, red . ..c..coruirrervres worevenenavenn s e 1 06
Jrregular yellow sandstone..... e erereeiet tereseaes sesvenens 4 06
Blue ghale.ccveses coveeraes sesren navar saseerenetone sunvee Buveeseas 2 00

“The boulder trail already mentioned is a very prominent
feature in the topography of this neighborhood; in some
places the great rounded masses are thickly strewn, so as to
almost cover the ground, in a band from a quarter to a half
mile wide, and in many places show.such uniformity in
appearance as to suppose a common origin from the same
.quarry bed. At several stations wells have been put down
iin the trail, generally finding, at a depth of 10 to 20 feet
below the surface, a bed of silted quicksand. This is
«especially the case at depressions in the surface, and seems
to indicate that at such places the ice was floating as bergs
in the water at the time the boulders were cast off.

According to the bores put down at Stover’s mill, before
mentioned, the Devonian black slate ought to be found
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near the bed of the streams in this part of the county. In
John Hewlet’s well, on southeast quarter, section 8, town-
ship 19, range 3, several fragments of this rock were found "
and examined. The level clay lands between Lye and
Sugar creeks were originally covered with a heavy growth
of oak timber. The soil is compact and tenaceous, and may
be greatly benefited by underdraining.

The valley of Walnut creek is wide and contains a large
area of rich and highly productive land. It is a valley of

" erosion and owes its origin to the excessive precipitation
which occurred about the close of the glacial epoch, when
all our creeks were rivers. A tell-tale monument, of this
time and .the concurring phenomena, exists in the shape of
a sharp conical mound, two miles west of Shannondale. It
is situate on the Sutton farm, northwest quarter, section 34,
township 19, range 3,in the midst of the broad valley plain
of an insignificant brook, and is 90 by 100 feet in diameter
and 40 feet high. It is symetrical in shape and sharply
conical. The boulders on the summit and sides, show that
it once was part of the great glacial drift, which at one time
covered the surrounding region, as deep or deeper than the
mound is high, but since eroded, save this mass.

Beckville is situate on the flat, level summit of the glacial
drift. The soil of this region is black and often mucky ;
the drainage is by the south branch of Walnut into Sugar
creek, The v1llage is on ground 95 feet higher than Craw-
fordsville.

Valley City, or New Ross, is a bright, gay village on the
L, B. & W. railway, at the crossing of the proposed Ander-
son & Lebanon railroad, already graded. The eastern side ot
the county is generally level or slightly undulatory; the
surface slopes gently, without bluff, to Walnut and Raccoon
creeks. It was originally clothed with a magnificent*
growth of forest trees, including black walnut, poplar and
oak of from three to six feet in diameter. Since the com-
pletion of the railway the timber from single acres has been
sold at from 30 to 70 dollars. The most valuable trees are
gone; some white and burr oaks survive, with much sugar,
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beach, elm, linden, sycamore, cottonwood and willow, The
soil is due to fluviatile action, and is generally enriched by
a large adwixture of lime from the underlying rocks, long
since torn and ground up by water courses. It is fertile,
and produces good crops of grain. The grasses delight in
this soil and grow with unrivalled vigor.

At a cut on Squire Jedsee’s farm, exposed by the recent
floods, the thread-like roots of blue grass were observed
fringing the bank and which had penetrated the warm soil
to a depth of two and even three feet. A short distance
north of the village, on the land of J. B. Jessee, southwest
quarter, section 36, township 18, range 3, the Keokuk lime-
stones are exposed in the bed of Raccoon creek, and are
quarried for foundations, ete. It is compact, almost wholly
of crinoid shells, conglomerated together in wonderful pro-
fusion and confusion, with Spirifer striatus, in nests, and
Producta, Hemipronites and Platyceras. Notwithstanding
the immense humber of crinoid stems, amounting to billions
of individual crinoids in a single acre, the heads of the
animals and the tiny light fingers and tentacles were almost
wholly removed ; but a single head of Platyerinus Saffords,
was found. )

On the some farm, half a mile below, a lower bed of
argillaceous limestone, about two feet thick, is quarried for
building purposes. It contains the same fossils found in
the upper bed, but in better preservationy indicating that
the animals had lived and died on the spot, and had not
been subject to the wear and tear of transporting agencies.
A valuable bed of excellent gravel was here seen. Itis a
treasure for road making, and insures to the vicinity the
social refinement, civilizing influences and prosperity, con-
sequent upon good roads. Descending with the creek to
the southwest, on the farm of Isaac Baker, northeast quarter,
section 3, township 17, range 3, the upper crinoidal lime-
stone was the low bluff of the creek. The stone is a mass
of disjointed stems of crinoids slightly cemented together in
a confused mass, from 6 to 9 feet thick. This innumerable
host gives a hint of the vigorous life that thronged the
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“ancient sub-carboniferous ocean, below whose waves these
rocks were formed. In the adjoining bed of the stream a
blue argillaceous limestone is quarried, containing fine
specimens of Spirifer striatus, Hemipronites cremistria, Pro-
ductus punctatus, P. cora, P. semireticulatus, P. costatus,
Platyceras equilatera, and Aulopora gigas. A short distance
below, at the old mill dam, beds of shale and argillaceous
sandstone replace and cover the foregoing limestones. All
the rocks just mentioned and seen exposed in a space of two
miles and a half along Raccoon, brought together in vertical
section, give the following stratigraphic exhibit:

SECTION AT VALLEY CITY.

Ft. Ft. In.

B0IL eevursvnsevrnsns srenes sesonnse sensivens sruven sesssnsen e 20 to 10 00
Argillaceoys sandsStone ... seveee ssres sevese ssssnsoee 0to 3 00
Crinoidal limestone ... cvaveeres ceranrree voress sossen 3to 9 00
Blue argillaceous limestone...... cccee evens sverrenen 2to 4 00
Blue shale, in creek....ccc. ceeerene vevvereneiiireniennns 10 00
36 00

The crinoid limestone is composed wholly of animal
remains, and the possible presence of the phosphate of
lime would suggest the use of this stone, after burning, for
manure, The amount of phosphorus may be only a small
per centage, but it is found that even homeopathic doses of
this mineral have a powerful sanitary effect upon the soils.

Ladoga is one of the most prosperous villages in the
county—the buildings are in good repair and well painted,
and the gardens and grounds neat and tastefully adorned
with shrubs and flowers, indicative of an orderly, intelli-
gent and happy community. Several superior stone and
other business houses indicate a well sustained trade, while
churches and subtantial school houses prove that the mental
and moral training is not neglected. It also contains saw,
grist and planing mills, shops for the 'manufacture and repair
of wagons, carriages, agricultural implements, etc. The-
large woolen mills of Harney, Thomas & Co., are propelled
by a steam engine of 80 horse power, with surplus steam
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for dying and scouring. The machinery consists of two
sets of wool carders, two spinning jacks and fifteen looms
with the complementary apparatus for making flannels,
jeans, cassimeres, blankets, broadcloths, ete. Their fabrics
are honestly made and justly bear a good reputation.
Their annual product is $30,000 to $40,000.

The country is still ahead of the town. The farms are-
well arranged and on every hill and knoll are seen white
cottages or stately mansions which rival in comfortable
appointments, our city residences. All these are but an
index of the sure returns awarded to the industrious
husbandman by the rich surroundings. The soil is a deep
calcareous loam and produces, with certainty, good crops of
wheat and corn but is especially suited to the growth of
the grasses. The native blue grass is a mine of safe
reliance; in a few years it forms a dense sward, and in
product, equals the most favored region. This country ‘was
originally covered with a splendid growth of large walnut,
poplar, ash, beach and sugar trees. The forests have been

. utilized or destroyed, giving place to productive fields and

pastures. Some of these giants of the forest survive,
crowned with the frost and glow of nearly a thousand years;
and right royal do they appear in their massive strength
and prominence that has so long defied time and storm;
many groves of sugar, beach, poplar, etc., are preserved,
and, at the time of my fall visit, no scene in fairy-land
could exceed the brilliant beauty of their foliage, the leaves,
ripened by the mellow warmth of autumn, had been just
touched by frost, and blushing, wreathed the sober hues
-of nature in a quivering vail of colors borrowed from the
rainbow. The scene was of enchanting interest, and the
sight would fully pay the cost of a visit by European
tourists who, in their own land, may not enjoy such speci-
mens of nature’s painting.

A short distance east of town is the first rocky outcrop
exposed between that place and the old mill dam. near
Valley City. At the railroad bridge the following exposure
is noticed. '
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SECTION AT RAILROAD BRIDGE, LADOGA.

Ft. In
Soil and drift........ esneees tesenssee sresnsans tresaates srvnes ssneas 8 00
Gray shaly sandstone......ccce teeeeers vnses sonns vesnnnne 18 00
Blue argillaceous gandstone in heavy beds. . ... 4 00
30 00

At the wagon road bridge, about ten rods west of the last
mentioned locality, a strange and sudden change occurs in -
the stratification, indicating the versatile and inconstant
nature of the ancient sea that deposited these rocks, and

“which, considering the regular lamination of the surround-
ing strana, may not be intelligently explained without call-
ing in requisition a strong tidal wave of great velocity
sweeping up against shore line shallows, or driving
up an estuary or bay with current and force sufficient to
carry coarse sand and pebbles. Intercalated with the ordi-

‘pary rocks is a bed or dyke of pebbly conglomerate,
eighteen inches thick, but which wedges to sharp edges
within a width of thirty feet, crossing the valley from north
to south with the strike of the rocks.

CONGLOMERATE SECTION AT LADOGA.

Ft. In

Soil and drift...ees.eeeees ve cesees eseenaes tesens sreees eons crees 600
Gray shaly sandstone. ..ccc. weesceee sresas seeresess saoess soeres 12 00
Pebbly conglomerate ... e veceis secvenees seeeee coreerane 0tol 06
Blue pyritous sandstone, with fucoides, in creek...... 4 00
© 23 06

Similar beds ot shaly sandstone were seen on the farm
of Daniel Graybill, northeast quarter, section 27, township
17, range 4, five miles southwest of town. No fossﬂs were
seen except the common vermiform fucoid. The blue shales
contain much pyrites, which on exposure decomposes and
incrusts projecting rocks with an efflorescence of ‘copperas
(sulphate of iron). The same mineral, mixed with earth
and gravel, produces chalybeate sulphur springs.

+
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The site of the former Indian village, north half, north-
east quarter, section 34, township 17, range 4, known as
4 Cornstalk town,” was visited. In 1828 a remnant, some
20 families, of the great Miami nation dwelt here and culti-
vated in corn and pumpkins a field of 14 acres. On old
maps the great war trail, from Vincennes to Thorntown
and the Mississinewa, passed through this spot. Chief
‘Cornstalk was a brave, faithful friend of the whites, and was
respected and obeyed by his tribe. The kindest relations
existed between the races. The white children were fre-
‘quent and welcome visitors, enjoying the hospitality, sports
and chase of the Indians, and were held in such kind
remembrance that after an absence of 30 years they were at
once recognized and hailed as brothers by their old friends
in their new western home.

A dividing ridge from 100 to 150 feet higher than
Tadoga, separates the water shed of Raccoon from that of
Indian creek. The ridge is well marked, with often a
sudden depression on either side. At several places men-
tioned by Col. J. H. Harney, the northern and eastern
slope exhibits a shore line containing wave-washed sand
and gravel, To the north and west, occupying an area of
40 or 50 square miles in the centre of the southern part
of the gounty, is the level basin inclosed by the shore line
ridge. The surface shows a black mucky soil, resembling
that of the grand prairie of the western part of the State.
It is level or very gently undulating, so that, in the first
settlement of the county, it was, in parts, known as the
“Black Swamp.,” Going northwest, toward the centre of
the basin, several other shore lines of sand are reported,
marking where the retiring water line was, for a period,
_ stationary. The wells are shallow but penetrate beds of
quicksand, fine gravel and mucky silt, containing trunks
and branches of trees, all more or less laminated and so
plainly. the result of deposits from still or currentless
water, that its lacustral origin seems obvious. Acknowl-
edgements are due to Col. Harney, for much information
.and for facts in relation to these pher‘xomena, who first
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called attention to, and has investigated the subject with
_ care. The containing ridge at the south, near Raccoon, is
a sharp and narrow reef of limestone, which, during the
later period of the drift, was sufficient to retain and deflect
the rain fall of this basin by Indian creek to Sugar creek
and the west.

Parkersburg, near the south line of the county, being
without facilities for transportation, is a still and quiet
village. The highest hills and ridges are capped with lime
and sandstones of the Chester group. Near the water
level in the brooks and creeks are plates and bands of some
thickness containing a few characteristic fossils of the St.
Louis limestone, while in the bed of the streams Keokuk
rocks generally prevail. The limestones of each group-are
largely thickened up, compared with those in the northern
part of the county, giving room to “ sink-holes,” so con-
stant a feature in the southern part of the State, where
these rocks are so grandly developed. They, in turn,
receive and concentrate the rain-fall, giving rise to pure
springs. An example is seen in the centre of the village,
which supplies the citizens with pure, cold water.

The southern part of this and adjoining parts of Putnam
-eounty are specially adapted to the growth of blue grass.
It is settled by an energetic class of Kentuckians, who have
-devoted large areas to the growth of this favorite grass.
They delight to call their Indiana home “ New Kentuck,”
and fondly hope to assure old associations by forming a new
‘county with the familiar name of Bourbon, so full of pleas-
ant memories,

The southwest part of the county is a broad valley plain,
with gently undulating or rolling surface, drained by Big
.and Little Raccoon and their numerous tributaries. In the
-course of the long period in which these creeks have been
engaged in excavating their thoroughfares in this water-shed,
they have naturally traversed and modified nearly the whole
surface deposits of this plateau ; consequently the soil, a
strong calcareous loam, is equal if not superior to any in
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the most favored spots in the county, and rewards the far-
mer with full crops and sure returns. Waveland, on the
Logansport, Crawfordsville and Southwestern railway, near
'the crossing of the proposed Lebanon, Anderson and St.
Louis railway, is the trading centre of this district, and as
might be expected, fully reflects the wealth and prosperity of
its tributary district, in return. The village, with citizens
strongly imbued with puritanic rectitude, has exerted a con-
servative moral influence, by example as well as precept,
on the surrounding community. Good schools, ‘good
churches and general intelligence are characteristic. The
‘Waveland Institute has given thorough academic instruction
to many of our best college graduates. Temperance is
absolute ; for the title of town lots is guarded by wholesome
covenants forbidding the traffic in intoxicants, under the
penalty of forfeiture. Two miles sonthwest from the village
is a thin outcrop of Chegter and St. Louis rocks on the
Mclntire and Milligan farms. These beds are quarried by
stripping, to supply the local demand for cellar walls, foun-
dations, etec.

SECTION NEAR WAVELAND.
(Connected.)

Ft. In.

Soil and glacial drift...eeees cevcceen vevieensissscis veesscaennes 26 00
Eroded fragments of conglomerate and quartzose

fire-clay ....yeee oo orens seamevess recasees serssnens veesnseet easnas 4 00

Laminated limestone, with - Zaphrentis spinulosa, Pro-
ductus cora, P. punctatus, Spirifer siriatus, S. lineatus,
Athyris ambigua, Hemipronites crenistria, Chonetes,
Pleurotomaria, Syringopora, crinoid stems and
branches of ferns....cccce vveeevnee cvnivnee sivemr coreen corenene 3 00
Blue, hard limestone, with Bellerophon lwvis, Retzia vera,

Pentremites conoideus, and a radiate, inedt 2 00
Blue Shale.ccce: cevvreeas cvevvecor deaces ranens seorerare vons 4 06
Sandstone at Jarvig’ 2 06
Shale....c.. wevecees srreanes b e sruses convenscn ssnnsrens bissssser sarae, -7 00

48 00

The new radiate in the foregoing section was kindly pre-
sented to the writer by Mr. Z. M, Ball, druggist. It is
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unique, and though not sufficiently cleaned for determina-
tion appears to be related to the genus Melonites, but more
closely allied to Oligoporus or Lepidesthes, and is probably
genemcally and specifically new. The state of preservation
is unusual, for even the small spines or-tentacles which
cover the interambulacreal plates are well preserved.
Passing down Little Raccoon, the cherty limestone quar-
ried at Milligan’s is seen in the bank and bed of the stream.
It is remarkable for frequent variations in its quality and
physical constitution, changing first to siliceous limestone,
then to sandstone and finally passing into heavy-bedded
limestone, with intercalations of chert, as at Oldshoe’s

quarry.
L J

SECTION AT ROBERT OLDSHOE’S QUARRY.

Ft. In.

Soil and. drift .. reresnns vesesrananns serensase seosss sasenes 6 00
Blue and gray Chester Ilmestone in lammae w1th

Pentremites pyriformis, Productus cora, P. punctatus,

Spirifer striatus, Zaphrentis ‘spinulosa, Bryozoans well N

preserved and many Syringopora attenuate...oe.  evers . 10 00
Soft buff calcareous sandstone passing into lime-

BEOME covees seunse sorerssnnnnne sesen e tevess atatus sesess esuuns ansane sen 9 00Q

Heavy bedded, cherty, white and gray St Louis
limestone, with Refzia vera Waldheimia, Rhynchzm- .
ella mutata, Euomphalus levis, etC ....coereevrrees veseres 5 00

Rump]ed blue, chnky hmestone w1th Symngopora. in
reefs .ooeeeiee eves senres sesensens srenie veesses 300

At the county line, on the farm of Capt. Jacob Oldshoe,
is seen the junction of the conglomerate sandstone with the
subcarboniferous rocks. The following outcrop was
observed :

G. R—27
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SECTION AT CAPTAIN OLDSHOES’.

" Bouthwest quarter, section 32, township 17, range 6.

. ¥t In.
BP0 4 veee vessnnaeesrressen essusen et esves snanr serpsores seseen sensen 15 00
-Gray, white, yellow and striped conglomerate ........ 25 00
Irregular, false bedded conglomerate .......... cereennee D 00
Place of coal A... reerenes arenne o serseee
JAluminous shale w1th pockets of Kaolm (Indl-

‘anite) .. v eeannnsrrsseseesan sessrsens sosennsennsses 0 10 1 06
Good hematlte esserer sesessenscortes sesaasans seanar sores 0 to 2 00
Aluminous shale . eurine werneneen e 3 to 0 00
Laminated hmestone Wlth partmgs of clay veenees 15 00
Biliceous clay....... o teat teteurues sabate ssseseens eessares bensasens 2 00
Heavy bedded gray and white limestone with

ZOPRTENEISecersres seessn svosss sovars oo seres cerresere seaens rrvees aos % 00
Jaminated limestone in plates, to the brook ............ 2 06

74 00

‘Several beds of good iroh ore (hematite) were visited on
this farm and specimens secured for analysis. The
Kaolin, on chemical test, proved equal to the best, and,
although the bed seen is not considerable, further search
for this valuable porcelain clay is invited by this present-
ation, as it is found in extensive deposxts, at this horizon, i in
other parts of the State.

ARCHAZOLOGY.

The general absence of earth-works in a productive
region like this county is significant. * It indicates that
the social instincts of the Mound Builders located their
permanent towns and villages only on streams susceptible
«of navigation by canoes, etc., and allows the presumption
that in this remote period the shute at the canyon-like
“ Narrows of Sugar creek ”” was an obstacle too dangerous
~for this quiet and peaceful race to brave. One mound of
doubtful origin was seen in the valley, in the west part of
Waveland, and a cluster of low mounds was mentioned by
J. M. Rice, Esq., on the north bluff of Sugar. creck where
it finally leaves the county. These, if true mounds, are
©only exceptions to the;general rule—no mounds. Yet the
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«evidence of the presence and possession of this region by
our- earliest ;predecessors is full if not complete. ' In about
every :part of the county implements and ornaments
wrought in stone are found, cut in good style by the most
skillful artisans of the ¢ Mound Builders age.” In the
cabinets of Rev. F. M. bymmes and Dr. T. D, Brown,
were seen.grooved stone axes with handle ghards in relief,
flint arrow and spear points and knives, gorgets, shuttles,
pendants (plumb-bobs), spinerets, pipes, pestles, chisels,
-awls, five duck *“totems” and one seal or Manatus
*¢ totem.” .
ECONOMIC GEOLOGY.

Lacustral and fluviatile drifts so largely prevail, that they
:give character to the soil of this district. These loams,
-enriched by admixture of local limestones, vary in constitu-
-ents, and furnish soils well adapted to all the needs of a
prosperous agricultural comminity, and which fully com-
pensates for lack of mineral wealth, There are small areas
-of waste land that only require tile draining to render them
immensely productive. Wheat is the principal cereal culti-
vated, but fair crops of corn and oats are produced, and the
-growth of forage plants may be equaled, but rarely excelled.
After long years of cropping the original fertility of the
:s0il may be restored in a few years by setting in clover.,
The apple, pear ahd quince are successfully grown and yield
winter fruits in abundance. The small fruits, “ native and
to the manor born,” are of superior quality and easy
<culture.

_SCHOOLS.

Education has commanded the thoughtful consideration
-of some of the best minds of the county. Free schools are
maintained in every neighborhood. All the towns and
many of the villages have high schools and academies of
good repute, affording facilities for a high grade of educa-
tion, and Wabash College, with its extensive library,
unrivalled geological and mineralogical cabinet;, complete
- philosophical and chemical apparatus, years of experience
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and large endowment fund, presents opportunity for a
thorough collegiate course. -

MANUFACTURES.

As yet the manufacturing industries are in their infancy,
but a salubrious climate, cheap food, cheap homes, accessible:
coals and a ready market invite the attention of artisans.

WATER POWER.

The streams are fed by perpetual springs, and a fair
supply of wdter may be relied upon, even in seasons of
drought, with full supply for more than half the year. At
least one half of this valuable power remains unused.

MEDICINAL SPRINGS.

Springs of great volume are not unfrequent. The chaly-
beate springs within the corporate limits of Crawfordsville-
have long been in use by the citizens, and their curative
properties are well attested. They act as a laxative, febri-
fuge and tonic invigorator. Analysis by Dr. Thad. M.
Stevens, of Indianapolis, found the following minerals in &
piot of water:

Vandleave's Mineral Spring.

Grains.
Carbonate of pPotassa.......verseevee seeserers sesnnvenior sesneeses 0.018
Carbonate of soda...... ceores sesaesae verseeee 0,021
Carbonate of magnesia.....c..cceees veereranres e 0,478
Carbonate of iron. ...... ettees srseeenen suesssare eeve veee 0077 .
Carbonate 0f 1iMe..ceue cererevas cossevnan oo veee 1,225
Chloride of BOAIUM .eevevees corersens sesvenees soreneses sussos soanns 0.088
Sulphate of soda....c.. veeee e 0,025
Sulphate of magnesia ...oveeveene cres esarssans seneennes 0915
Silicic acidue sasee ceanes veereenee serbeses wrten we tues vrver venene 0.009
2.846

~ Carbonic acid and oxygen gases are held in solution which.
render the water agreeable to the taste.
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GRAVEL FOR ROADS.

Man is a social being, and the full enjoyment of these
instincts demand facilities for intercommunication. There
can be no full realization of civilization and Cbristianity
_without good highways, passable at all seasons of the year.
The bond of union that sustained the Roman empire and
civilized its subjects was its system of geod roads that
-centered at the capital fromjevery land. This county is sup-
plied with vast beds of gravel, sorted by fluviatile action
from the glacial drift, and ‘is the best material known for

" road making. It should be utilized. -

BUILDING STONE.

Limestone suitable for foundations and walls is found at
irregular intervals ; the quantity is limited and the quality
inferior. The conglomerate sandstone, massive and heavy
bedded, is grandly exhibited along the western side of the
-county. This stone comes soft from the quarry, but hardens
on exposure; may be readily split or broken as desired by
the workmen, and is fire and weather-proof. Blocks of any
magnitude within the possibility of transportation may be
obtained. Some of the beds south lof Alamo and west of
‘Waynetown contain good grits suitable for grindstones.
A stone offering so many valuable qualities should be °
developed.

OLAY.

Clay for bricks may be obtained in every neighborhood
‘in the county. Other clays suitable for common‘crocks and
_jugs have been worked with satisfactory results, and examn-
ination has discovered deposits suitable for the manunfacture
-of drain tile. '

TRANSPORTATION.

This county is favored with a pretty complete system of
railways, which, crossing at Crawfordsville, radiate north,
-south, east, west, northeast and southwest. At least four
-other cognecting lines are proposed, with some prospect for

L3
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their completion, one of which will place the city of Craw--
fordsville in direct communication with the coal fields of
Fountain county, and give a decided impetus to manufac—
turing enterprise.

THANKS.

Thanks are returned to the citizens generally for kind
assistance and co-operation in the survey. Acknowledge--
ments are due to the following pérsons for hospitality and
special favors: The President and Professors of Wabash
College, Hon. H, 8. Lane, Col. 8. C. Wilson, Hon. P. S..
Kennedy, R. K. Krout, Mx. T. D. Brown, F, M. Symmes,,
Dr. and Mrs. E. O. Hovey, Prof. Bassett, Col. Jas. H.
Harney, Henry Campbell, Mrs. J. P. Campbell, O. W.
Corey, Prof. J. M. Naylor, J. M. Rice, Esq., Jesse Winters,
Dr. J. Naylor, Jonathan Winters, H. Darnell, Miss C.
Troutman, Gen. M. D. Manson, L. H. Corey, James Heaton
and others,
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