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List of Illustrations for Sumner-Vincennes Folie
Fig. 1, p.l: 1Index map of southern Illinois and pertions of
adjacent states.
Fig:2, p.l: Geologic sketch map of Illinois and surrounding
region.
Fipg 3, paks ggﬁééalized columnar section of rocks encountered
in deep wells in the S r and Vincennes quadrangles.
Fig.4, p.58: Shale and limestone lentil below the Parker coal V.
exposed in east bank of river 1 milé east of
Lgurnhceville. One side of a 1ow.ahticline is
»shoﬁna
Fig. 5, p.58: Close up view of shale and everlying thin sandstone -
beds below the Parker coal im bank of Embarrass
river 1 mile east of Lawrenceville.
Fig. 6, p.48: Diagramatic illustrations of the probable incon- by
formable relation between the llississippian rocks
at the Sumner and Vincennes quadrangles.
Fig. 7, p.115:Index map showing location of quadrangles with refer-
ence to the southemstern oil fields in Illinois.
Fig. 8, p.126:A section in Vineennes quadrangle showing oil sands ‘
across the productive part of the LaSalle anticline
along the first tier of wells south of center of
sections 27,26,and 25. T. 3 N., R. 12 7,
Plate I., Columnar sectiens in Lawrence County (recommend this
Plate be placed on a separate page together with
the colummnar section, Fig.3, as given after the

geologic map in the Patoka folio No.105).
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1. INTRODUCTION " leroLoGI

Location and Area.- The Hardiniville, Pirds, Sumner and
Vincennes guadrangles are located in the lower Tabash Valley be-
tween parallels 38°30' and 39° and meridians 87° 30" and 88°.

They include an area of square miles most of which lies

in Illinois while a smaller part extends east of the 7abash river
into Indiana. Theae quadrangles cover the whole of Iawrence
County,Illincis and portions of Crawford, Jasper, 1ichland, Edwards
and Yabash Counties, Illinois and Sullivan, Xnox and Gibson
Counties, Indiana.

Importance.- The Southe:n and more profucely productive
half of the main Illinois oil fields as well as some of the
smaller associated fields of Indiana is located within the Hardins-
ville, Birds, Summer and Vincennes gquadrangles. The o0il and gas
which have been produced here for many years have been A very
important factors in the economic development of Illineis.

General Geplogic Relationg.~ The Hardinsville, Birds,
Suginer and Vineennes guadrangles are located within the gla-
ciated plains and the bded rock thraughnue,ﬁhch of this region
is buried beneath considerable thicknesses of drift. This
area is also situated within the eastern interior coal fields and
the uppermost conselidated rocks all belong to the Fenunsylvanian

System. The southern extremity of the La Salle anticline ex=

tends ebliquely across these quadrangles and hag played an im-
portant part in the accumulation of oil in this district.
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General Featurep.- The Hardinsville, Birds, Sumner and
Vincennes quadrangles, are an area of small relief with relatively
gentle slopes bordering the hills and valleys and the altitude
is low considering the distance from the sea.

The highest point,ff about 645 feet above sea level, is
in the ¥E. 1/4 sec. 35, T. 6 ¥., R. 12 7. in the Birds quadrangle
and the lowest point, slight}y less than 386 feet, is along the
south border, where Bonpae' Creek leaves the Sumner guadrangle.
While the maxinum relief in this area is about 259 feet the slopes
are usually rather gentle. TIrobadbly the steepest gradient in this
reglon is on the slopes of Dicksburg Hills near the south border
of the Vincennes gquadrangle, where there is a difference in alti-
tude of more than 100 feet in a distance of about one-esighth of
a mile,

The principal features of the surface are due largely to
erosion and deposition by streams and glaclers. The original surface
of this area was formed by the deposition of glacial drift and
stood at an elevation of 430 to 53C feet. Into this rather gently
rolling plain the larger sireams have carved their wvalleys te
deptha of from 80 to 10C feet and widened them im places from one
to eight or nine miles. '

The region 1ipn general presents five distinct types of
topagraphic' forms: Haturely dissected uplands; undulating upland
prairies; valleys; sand dunes; and island hills.



Baturely. digeected Uplands.~ Areas of comparatively
rough topography for this part of Illinois occupy & large area
between the "abash and Fmbarrass Rivers as far west as Honey
Creek and south from the Emhﬁrraaa River between Sumnmer and
Bridgeport to the soutb boundary af the 3ummer guadrangle. A
smaller area of similar topography prevails in the lmsediate
vicinity of Ht. Horth school in the southwestern part of the
Hardinsville quadrangle. The topography of these area has been
stroagly 1n£1aencaﬂ by the character of the underlying rock which
is largely of a more resistant nature than that which occurs in
‘the more rolling areas. The blanket of glacial drift here 1is
also thinner and while it has smothered out the topography to
some extent it has not entireiy obliterated the features of the
bed rock surface.

Upland Pragirieg.~ Fearly level or gently undulating
nglaﬁds upon the north side of the Imbarrass river were of Honey
Creek while upun the south they occur both to the cast égdréést
of the belt of maturely dissested uplands which extend south~
ward from between Summer & Bridgeport. Thewe areas are remnants
of the surface of the drift sheet whish with the exception of
some slight trenching by the streams have been little altered.
The drift filled up many of the inegualities of the surface of
the bed rock but this process was not carried to perfectien and

the surface of the drift was never really smeoth but had many

minor irregularities such as low ridges and hills and broad shallow

valleys.
Yalleva.~ The streama which drain these guadrangles
occcupy preglacial valleys, the larger of which are filled to a
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depth of 100 feet or more with drift and are berdered in most
places by low glopes of till. IExposures of the bed rock aleng
their courses are rare except where weanders of the larger sireams
infringe against the gides of their valleys or aleng the upper
portion of the smaller sireams where a steep gradient has aided
them in rapid down cutting. The gradients of the larger streams
are very gentle prebably a&eraging leas than five feet of fall
per mile but aﬁma-af the smaller tridbutariee and ravines in the
maturely dissected areas are much steeper.

Among fhe conspicuous topographic features of the
quadrangles are the broad flood plains that border the larger
streams and the relatively wide flats'éaang even the smaller creecks
of the region. The fleod plain of the Yabash river which varies
from 4 to 6 miles in width is broken hers and there by hills
or dunes of sand more than 20 feet high. Small lakes or swamps
which represent abandoned portions of old chanrels in various
stages of filling are also present, as Brodies Lake, Grays Tond,
Hillers Pond, Long Fond, and Buzzard Tond.

EImbarrass river is bordered Ly a floed plain 2 to 5
miles wide, which stands 1C to 15 feet above the level of low water.
A considerable portion of this flat at a distance from the river
channel, is poorly drailned owing to the obsiruction of the nmatural

'zcvae&l/ two to five feet high, that have been formed by deposits

adjacent to the channel during time of overflow. There are also
vecasional depresalons representipg abandoned channels of the
river, some of which, as Horsesheoe Pond, and Circie Pond are
permanently occupied with water, whereas others have become nearly
filled and form marshes or sloughs that contain water during only

;{%Saeémaps of Imbarrass Hiver drainage project, sheets Ho.o and
O e
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only a part of the year.

In the southern part of the Eirds and the northern por=-
tion of the Vineermmes quadrangles the Ilood plaine of the Wabash
and Embarrass rivers are separated by no intervening upland and
attain a combined width of 13 1/2 miles but near their junction
the flats narrow to 7 or 8 miles which width is maintalined to the
south border'ef'ths Vineennes guadrangle.

Important flood=-plain areas also occur along the larger
trivutaries in this region. Of these, ﬁartﬁ Fork of Zmbarrass
has & flood plain 1 to 2 miles wide, and along the lower anﬁrseé
of Blg, Honey, and Brushy Creeks on the north side of the main
stream and along Euddy Creek, and the 3lough, on the south the
width of the flood plains is in places one~half mile to eme
mile or more. The channel of Ronpas Cresk in the south half of
the Summer quadrangle is bordered by a flood plain 1 to 2 miles
wide, the almost level surface of which is less than a dozen feet
asbove the level of low water and throughout the greater part of
its length Little Bonpas Creek flows in a floecd plaim 1/2 to 1
mile wide. The lower courses of the {ributaries to these ecreeks,
ag Crocked Creek ou the Vest and Jordan Creek on the east, are
about € miles in length and have flood plains nearly one mile
wide. The chammel of Racocoon creek throughout the greater portion
of its length is bordered by a low flat one to two miles in width,
which on eadh side merges so gradually into the low bordering
plain of till that in many places it is difficult to determine
where the flood plain ends and the till plain begins.

In pre~Jisconsin time this creek turned eastward ia
the south half of section 8, T. 2 H,, R. 12 V., and followed for
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a distance of 4 or 5 miles a valley 1 to 2 miles north of its
present channel. The valley of Crawifish Creek, in the southeast
part of the Sugner quadrangle, also has a width of floed plain

eut of all proportion to the size of the present stream, the
torders of which merge gradually into the adjacent upland. In

the north part of Cummer guadrangle, Shirly and Wuddy creeks flow
in wide drift bordered valleys whiech could not have been excavated
by these streams in post Illinoian time.

Sand Dunes.~ An imporéant area of sand dune topography
in this region is that bordering the east gide of the Wabash Hiver
Valley from Vinvennes south to Decker. Over this area the hills
are irregulsr in arrangement and altitude; the higher ones rising
more than 100 feet above the floodeplain of the 7abash from which
the larger part of this wind blown material was algarlg derived.
Loose sand so completely covers the slopes and éreata pf the hilils
over this belt that there are no outcreps of hard rocks, and ex-
posures of glacial t1ll are exceedingly rare.

~In some places dunes of wind-blown sand also covers cone
siderable areas over the flood plaina of the Imbarrass and Yabash
rivers. Deposits of loose sand cover & few square miles east of
Lawrenceville, between the Embarross river and the Peaver Fond
drainage diteh. Low hills of sand cccur over a discontinuous belt,
1 to 3 miles wide which extends north of Dicksburg FHills to
Chimmey Hills, and thence northeast to Purgell and northward near
the east margin of the flood plain %o Vincennes. Othera occur
along the Vabash in the Birds guadrangle and along the North Pork
ef the Embarrass river in the Hardinsville guadrangle. Over the
upland weat of the valley of the Imbarrasa and Vabash rivers loose



sand covers & consideradle area in the vieinity of Sand Zarrens,
as well as West and north of 5¢. Francisville. :

Island Hilla.~ Isolated hills of indurated rock rising
above the flood plains of the Tabash and Imbarrags rivers are
conapicuous at & number of places in the valleys of these sireams.
On the eant side of the Vabash river, Dickeburg Hills, standing
about 10C feet above the flood plain, and Chimmney Hills, nearly
as high, represent such islands that were developed by the removal
of the sirata from around them. TFarther north, near Vincemnes,
several such hills occur weat of Tabash river rising 100 feet
above the flood plaim. -ﬂthera occur one mile east of Lawrenceville
northeaat of Billett,.

Drainage

Streams .~ The Tabash river is the master sireanm of the
Hardinsvillgﬁgggner & Vincennes quadrangles. It rilses in western
Ohio, and flows westward across central Indiana and thence south-
west forming the boundary between Illinois and Indiana for nearly
200 miles of its sourae above its Junction with the Ohio. I%
entara.the Birds quadrangle at an elevation of about 421 feet and
leaves the Vincennes quadrangle at an elevatlion of about 387
feet. Its length in these guadrangies is about 53 142 milem
and its average gradient in this part of its course is about 7 1/2
inches per mile. The average discharge of Yabash river at Vincennes,
Indiana, is estimated at 9574 cubic feet per second. Its firainage
bagin above ginaanﬁea embraces 12,730 square miles, and the average

run-off per square mile is about 0.737 cubic fest per second.
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ﬁnasarementg indicate that Vabash River annually carries past
Vincennes 4,884,480 tons of mineral matter, thus reducing the level

of its basin above Vincenmes at an average rate of 1 inch in about
560 yeaxa#h/

lfhale.'a. B. and Stabler, Herman, 7ater Supply Paper Ho. 234.

U. 8. Geol. Survey, 1%9, Pe 88,

The most important tributary to the 7abash in this area
is the Imbarrass River which rises about 75 miles to the north in
Champaign County. It follows an irregular southeast course across
these quadrangles and joins the Vabash about five miles southwest
of Vincemnes. It receivea the runn-off from about one-half of this
area which includes the whole of the Hardinville, the southwestern
half of the Birds and the northern guarter of each of the Summer
and Vincennes quadrangles. The average gradient of the Imbarrass
in this part of its valiey is a little less than 1 foot per mile.

The average discharge of #khe Tmbarrass Eiver at Lawrenceville
is 1816 cubic feet per second, from its drainage basin of about 2390
square miles, the run-off for each sgquare mile averaging about .76
second foot. The river ammually carries past Lawrenceville 623,790
tons of mineral matter of which a remarkably large proportion is in

solution, the ratio of the dissolved minerals to those carried im
suspééniau is as 283 %o 6&55/'It is eatimated that Tmbarrass River

27 Dole, R. B., and Stabvler, H., Jater Supply Paper, No.254, U.3.
Geologlcal Survey, 1909, P.88.

above lawrenceville removes each year about 260 tons from every sguare
mile of its basin, thus lowering the surface of its entire drainage

area at an average rate of 1 inch in about 735 years.
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Swanps and Fondp.~ Important areas of swamp land occur upon
the flood plaine of the Vabash and Fmbarrass Rivers and rather ex-
tensive drainage projects have been undertaken to render the larger
ones suitable for cultivation. A number of lakes and ponds also
secur apﬁn these same flooed plains which have no drainage outlets
during the ordinary stages of the rivers. ey

Culture

The largest city within these guadrangles is Vincemnes,
Indiana with a population of --~~----~ . Lawrenceville, with a
population of s~ewexw-w-e g the most important city in the Illinois
portion while Robinson, of nearly equal size, is partly included
~within the Birds quadrangle. A number of other less important towns
are situated along the railroads in various parts of the quadrangles.
The Birds and Vincennes quadrangles are traversed from
north to south by the Big Four Railroad and the B & O passes east
and west across the Sumner and Vincennes quadrangles. A portion of
an east west lime of the Illinois Central is included along the
northern edge of the Hardinville guadrangle. Vincennes may be reached
not only by the Pig Four and B & ¢ already mentioned but also by the
C &2 1 and Vandalia railroads.
The Illinois State highway Ho. 1 extending from Chicago
to Metropolis more or less parallels the 3ig Four across the Iirds
and v1neeana§ quadrangles. This road is intersected at lawrenceville
Yy higheay No. 12 which connects Vincennes with 5%. Touis. No, 1
highway is joined at Robinson by Fo.33, which extends to Effingham.
Long stretches of gravel roads are present upon the flood
plains of the Tabash and Embarrass Rivers but the country roads of
the uplands are almost entirely of graded dirt.
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III STRATIGRATHY: ROCES NOT EXPOSED

1_Statement.- A1l of the rocks exposed in the
Hardinvilie, Birds, Summer and Vineennes quadrangles belong to the
licTeansboro formatlon of the Penneylvanian System. Senecth these

beds oeccurs 2 great thickness of strata nome of which outerop
within & distance of many miles and which are therefore known
only from the logs of deep wells.

Pell Recordg.~ DBetween 9,000 and 10,000 wells have been
drilled for oil within these gquadrangles but only skeleton logs
r&eording simply the positions of the oil sands are available
for the great majority of them. TDetalled loge are availabie
for some while in a few cases samples were saved at intervals of
from 5 to 10 feet and sent to Illinois Geological Survey for study.

The productive o0il sands in these quadrangles lie at
depths of from 450 to 1750 feet and occur either in the Fenmsylvanian
or the upper part of the MHississippian systems, and very few wells
have been drilled below these horizons. The deepest well in the
3tate, however, was sumnk & short distance southwest of Robinson in
the ¥ 1/2 Sec. 12, T, 6 N., R. 13 ¥. and was continued well into
the Trenton limestone. The follewing log has been compiled both
from the driller's record and the samples sent to the Survey for
atudy. The deaeiiptian of strata marked by an asterisk are from
the drilier's log, no samples having bveen saved.dll others are
from the study of samples taken at intervals of from 5 teo 8 feet.

H. B. Zahnesgir et sl. well on the

Jones farm ¥. 1/2 See. 12, T. 6 ¥,, R, 13 ¥.
Surface elevation 525 feet,
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mlite

Drift and shale » streak of coal at
1635 and thin lime at 115

Limestone
Shale = very sandy

Shale with coal at 265 and thin limes
at 245 and 285

Sand

Shale with thin lime at 330
Limestone

Streak of coal

Shale with streak of coal a€¢ 390 and
thin 1lime at 380

Sand = slightly #halgy

Shale with streak of conl at 435 over thin
lime and anether cocal sireak at 470

Linestone
Coal

Shale with stresks of coal at 550,630,670
and 700 and thin limes at 540 and 620

Shale~gandy with streak of coal at 760
Sand
Sand « medium ghaly with streak of coal

at 780
Sand
Shale-atreak of coal at 840
Sand
Shale
Shale

Th;gkgess

195
5
20

a0
20
20
15

]

40
30

70
15
5

230
10
25

15

&« & 8 8

15

Depth

185
200
220

400
430

500
515
520

%0
760
785

800
830

875

205



?hicggess Depth

# Ghale 30 9356
% Sand 135 950 .
% Shale i5 965
* Sand 25 990
Cheater
Limestana = pandy white and black shale S 985

Sandstone = micaceous white with black
shale fragments 1000

Limestone = gray black argillaceous i2 1012

e

Shale « dense black 7 1019
Sandstone = fine grained argililaceous 15 1024

with fragments of coal

# Sandstone and shale 46 1080

Sandstone, fine grained argillaceouns

with fragments of coal 11 lo91
Sandstone,fine grained argillacecus with

fragments of coal ] 1094

¥ Gray and white sandstone, gray and black :

shale 285 1377
Sandstene,fine grained gray bvadly dis-

colofed by iron and mixed with shale at 1397
Shale,gray | 5 1382
Sandstone,fine grained white gray shale and

black shale 12 1394
Like preceding = very little shale 0 1404
Shale,gray . S 1409
Sandstone,fine grained white gray shale

and black shale 22 . 1431
Like preceding, largely gray shale 10 1441

Shale,gray clay 4 1445
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Thickness

Limestone ,medium grained crya-

talline gray white 17 1462
Shale,gray sandy and fine graimed :

gray sandstone 3 1465
Limestone,oolitic white and dense “

gray shele io 1475
Like preceeding = largely shale 5 1480

Shale,dense gray with gragmsnts of white
sandy oolitic limestone. 75 % im=- 7
soluble in HCL 15 1495

Like preceeding 46 £ insoluble in
BCL i5 1510

Shale,gray with fine grained dense
gray buffi limestone 5 1515

Like preceeding 28 £ insoluble in
HCL 25 1540

Limestone,white crystalline oolitie

sample very fine 25 1565
*Lim::;ag:igiii white dense crystalline & Se
Limestone,gray white crystalline,oolitic 20 1630
#Limestone,gray white 15 . 1845
Limeatone,fine grained &anze,cryetalline, ,
gray white b 1¢] 1736
Like preceding with fragments of gray
lizmegtone 30 1768
Limestone,fine grained,dense buff 5 1770

Like preceding with gray browa and gray
limestone 5 1778

o

Limestone, fine grained dense buff gray 1780
Limestone,fine grained dense gray brown

with few sand grains and angular

quartz fragments 90 1870

Like preceding with few grains of buff
limestone 20 1890
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Thickness

Limeatone ,fine grained,dense gray

brown buff with some lighter duff 50
Like preceding slightly dren stained 20
Like preceding with large fragments of

dark gray shale 5
Like preceding, few shale fragments 30
Limestone,fine grained dense gray bromm

buff with some lighter bufl 16
Limestone,gray, gray brown and buff,

fine grained 20
Limestone,gray and white gine grained 50

Rust brown, porous masses of CalOg
pownder cemented together 5

Linmestonekfine grained,gray and white 175
Limestaneﬁfiné grained buff white dense 35
Like preceding with numerous fragments
of fine grained buff or gray micaceous
sandastone and black shale

Limeatone,white with small angular quaris
fragments

Likgcgreneding 8 per cent insoluble in

5

Limaatane.whita and buff iron, ruast

comon f ' 25
Limestone,fine grained dense white and

gray with few gquartz grains slightly

iron stained and contains ruost grag~

ments 30
Limestone,dense fine grained,white

gray 20
Like pree&&ing,with fragments of gray

shale 25
Like preceding,with small fragments of

blue gray shale 15

Limestone,fine grained dense crystalline
white and gray &5

Depth

1940
1960

1965
1995

2005

20256
2075

2080
2255
2290
2300
2305
2310

2335

2365

2385

2420

2435

2470



Thickness Depth

#Limestone,vhite and gray ., fine grained
dense with few guartz grains and
1ittle shale 185 Z665

Limestone,dense hard fine grained
gray black and gray white ar-
gillacesus with white chert and
some angular quartz 49 per cent

insocludble in =CL 30 2695
Like preceding stained brown with irom 35 2930
Sweetlond Créek Shale
Shale,hard,black with much pyrite 5 2735
Like preceding with abeut 30 per cent
bvuff limestone 5 2740
Like preceding with about 60 per cent
buff limestone B - 2745
Shale,dense with few fragments of pyrite S5 2750
Like preceding with few Sporengites 12 2962
Shale hard brittle black containing
Sporengites and a little pyrite 129 2891

Like preceding with abeut 40 per cent
buff porous limestone 6 ] 2897

Limestone,granular porous crystalline
buff with white chert about 45 %
insoluble in FECL pomewhat irom stained 30 2927

iike preceding with about 40 per cent
gray granular crystaliine limestone
and a few small black shale fragments

16 £ insoludble in HCL 48 2976
Limestone,granular porous crystalline

buff with white chert 6 2981
‘Like preceding with about 40 £ gray

granalar crystalline Zimestone 21 3002

Limestone ,granular porous crystalline
buff and gray with white chert, com=
posit samples buff 20 3022
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Thickness Depth
Like preceding but compesit samples |

gray 15 3037

Like preceding but compesit samples
buff brown from iron staining a4 3071
Like preceding -« composit samples gray 24 3095

Limestone,coarse crystalline granular A
dense white L 3101

Like preceding completely soluble in ,
HCL except few small chert fragments 54 31556

Limestone,buff and gray crystalline
with auch white chert irom stained
about 32% insoluble in HOL 89 3242

Limestone,fine grained dense and porous
gray and white and solomitic limestone '
with few rounded quartz grains 114 3358

Limeptone,fine grained dense and
porous gray and white and delomitic
limestone,gray and white chert in
small amount about 34% insoludble in
HCL 203 2561

Limestone,fine grained dense gray
dolomitic with a few fragments of

white pink and purple limestone 25 3596
Like preceding numerous fragments of

white pink and purple limestone 7 3602
Like preseding very little pink or

purple limestone 7 3610
Like preceding numerous fragments of

white pink and purple limestone ey 3631
Limatene,’éense,xme grained white and _

gray | 14 2645
Limestone,purple pink and green with :

minor amounits of white and gray 7 © 3652

Limestone ,dense fine grained gray with
fraguents of white and purple limestoune 13 3665

Limestone,dense fine grained white and
gray 28 3693
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Thid
Limestone , fine grained . dense hard,
brittlie with few white limestone frag-
mente about 24 per cent argillaceocus
residoe with ICL 12
Linmestone ,dense,white about 60 per aent,
like preﬁaﬁing 14
Limeatone,fine grained dense.hard brittle
with few white limestone fragmenta 2%
Limentone,dense, white and gray in about
equal amounts 39 per cent insoludble in
HCL residue largely chert 14
¥Limestone ,fine grained,dense hard brittle ‘
gray and white and chert 2%
Limestone,dense white and gray in about
equal amounts 14
Limestone,fine grained,dense gray ;
Limestone ,fine grained dense buff white
Like preceding but badly iron stained 21
Limestone,purplish pink greenish gray and
white 7

Limestone ,moatly purple.,some gray and whiteld
Limestone,pink white greenish,purplish and

gray , iz
Like preceding,more largely white 2
Limeptone,dense brittle fine pgrained gray

and white 30

Limestone,pink white greenish purplish
and gray i8

Limestone,dense hard fine grained,white
with few gr8y fragments '

|

Like preceding about 50 per cent gray and
white chert 18

egg

Depth

3714

3728

3756

&769

8796

3810

3817

3845

3852

2a7e
3890

3920

- 3938

39560

S968
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Shale,dense friable gray black containing
some .very fine sand

Shale, dense moderately hard,brittle,gray
black

Like preceding contains considerable cals
careous material

Like preceding sample,coated with cale
careous powder

Shale,dense,black contains pyrite few frag-
mente of fine grained dense white lime-
stone _

Zqual amounts of dense black shale and fim

and medium crystalline gray and gray
white limestone

Izenton Limestone

lg2

se

28

lLimestone,fine and medium grained crystalline

dense gray and gray white with few black
shale fragments

Limestone,dense fine grained hard brittle
gray black and gray fractures similarly
to chert ;

Like preceding with considerable amount of
granular crystalline gray and gray white
limestone ;

180

44

128

Depth
4160

4192
4220

4228

4236

4240

4380

4434

4572

The drilling that penetrated the eldest rocks in

this region of which detailed information was obtained, was put
down 18 miles north of the Hardimville area, in the Bv. 1/2, SE.
1/4, Ses. 1, T. 10 N., R. 14 V., Clark County, to a depth of 3017

feet, reaching nearly to the base of the Ordovician.

Zelow a depth of 350 feet a sample of the rock was taken

from every bailer, and from the study of these samples the follow-

ing log of the boring was compiled:
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Log compiled from a study of rock samples from
& boring on the Shavar Parm, in the IV,
y*ﬁ SE. U“ S‘ﬂﬂt Vt‘ Te 10 Bi, R l& @ﬂ‘
Clark County. (The saving of samples was

. begun at a depth of 350 feet. Flevation
about 600 feet.

Thickneas
Jeet
Pemnsylvanian:
Pottaville formation:
Shale,gray . fine 190
Sandstone,gray. coarse and fine 20
Shale,gray and dark gray 37
Missisaippian:
8%te.Cenevieve and St.louis limestonen:
Limvatone,grayish to white,fine 100
Limestone ,gray,fine 53
Limestone,gray with green streaks, some
chert S0
Limestone,gray,oolitic 40
Limestone,gray with grains of dark
mineral 20
Limestone,gray,with small bi-valves
and crinoid fragments 10

Salem limestone:
Limestone,gray with fragmenta of c¢rinoids,

bryezoa, and shells of Endothyra 15
Limestone,gray,colitiec 55
Osage and Einderhook groups:
Limestone,brownish gray 50
Limes tone ,gragmental; with many
dark and green specks 50

Limestone,vhite and gray; some white

chert and dark gray shale 40
Linestone, ai 30
Limestone ,da®k gray,shaley 35
Shale gray.caloareaua,atnny, or shaly _

1£m£atane 185
Limestone,gray,crinsidal 20
Shale,dark,dalcarcous ,atony 40
Shale,dark gray,calcareous,stony, nica-

ceous; some fine sand 80
Sandstone ,greenish gray,fine,slightiy

calcareous 70
Shale,dark gray,stony,calcareous; or

ahalsf limestone 15
Shale,green,fine 156
Limestone,yellowish-gray ,compact <0

Devonian system:
Upper Devonian shale:
Shale,black, highly bituminous . fine-
grained; with spores of 3porangites
huronense 90

Depth
deet

860
540
597

697
750

780
820

840
850

920
970
1020
1060
1090
1155
1340
1360
1400
1480
1550
1565

1580
1600

1690
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Thickness
| - Zeef

Hamilten and Onondaga limestone:
Limeatane,g&v and white,with fragments

of fossi 95
Limestone,ywllowish gray, dclemltm,m

chert S
Sand,white,moderately fine 10

Bilurian system:

Biagaran and Alexandrian limestones: 0
Limestone,yellow and brown,dolomitic 70
Limestone ,white and grayiah white,

da}.onitie* some grains of glauconite

and bits of chert 120
Limestone,gray,dolomitic - 130
Limestone,gray,dolomitic,some gray .

chert 80

Ordovocian system:
Trenton limestone:
Limestone  ,waxy luster,fine,nondolomi-
tized 20
Linmestone,gray 65
Limestone,dark gray,dolcmitic,laminated 10
Limestone,gray and white,fine grained 30
- Limestone,gray;some green grains of

glauconite e
Limestone,light gray,wvaxy luster 50
Limeatane,white compact,with much chert 20
Limestone,white and gray,ﬁue grained 56
Limestone,pinkish brown; séme fragments

of crinoid stems &5
Limestone,pink,gray and white,vaxy luster 10
Limestone,gray and white 35

Limstane,pznkish white 25
St.Peter sandatone: .

Sandetone ,white,calcarecus 30

zimatm.graw,dolmitie sandy 10

Sand,bluish gray to dark gray,fine,in

a dolomitis shely matrix 20

Sandstone,dark gray,fire,d.lomitie 10

=@
Prairie du Chien limestone:
Limestone,gray and white; with fragments

of bryosoa and brachiopods 15
Limestone,white,with crystals of cal=

cite,quartz and pyrite 5
Limestone,gray , fragmental 5
Limestone,light ,dark,and yellowish-gray
. with some chert 15
Limestone,dark gray,.fine=-grained; some

chert 15
Limestone,dark gray and black 15

Limestone,black,shaly,with black bi="
tuminous shreds and bits of gray lime=
stone 107

Depth

1785

1320
1830

1900

2020
2150

2200

2220
2285

2295

2325

23530
2380
2400
2455

2500
2810

25456
2576

2600
2610

2630
2640

2655

2700
2705

2720
2735
2760

2857
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\ Thickness Depth
Teet Feet
Limestone,gray , fragmental,with
a few blagk bituminous films S 2862
Limestone,gray, fragmental 28 2890
Limestone,gray and cream,sube-
erystalline,granular 46 2936
Limestone,light gray,granular,
with fragments of fossils 30 2966
Limestone ,gray,granular with
Lfragmantn of taagilsll % 17 2983
imestone,gray and yellowish gray
et ‘34 2017

A deep boring put down in Yhite County, near the north-
east corner of the 8W. 1/4, ¥V. 1/4, Sec. 18, T, 7 8., R, 10 E.,
about 40 miles socuth of the Summer guadrangle furnished unusually
accurate information concerning the Pennsylvanian and upper
Hississipplan strata in that region to a depth of 2232 feet.
This boring was made with a diamond drill, and all but the upper
300 feet of the core wos sent to the Illinois Geological Survey.
From the study of this core the following record and interpre~
tation of the atréta were made. The upper 300 feet of the record
was taken from the driller’s log, and the remainder was made from
the study of the core.

Log of deep drilling near the northeast cormer of 3W. 1/4,
¥i. 1/4, Sec. 18, T. 7 8., R. 10 E., in Thite County.

Thickneas Depth
Beet S Feet

Pleistaéena and Recent series:

Clay and sand i1 31
Fennsylvanian geries
licLeansbore formation

Shale,calcareous 11 22
Sandstone,shaly ic 32
8hale,dark 12.10 44 .10
Ceoal «10 45.08
Shale,gray 4. 4 50
Sandstone ,shaly 7 57
Shale,dark 19. 2 76. 2
Coal . 9 76.11

Shale,.gray 7. 1 84
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Thiekness
Yennsylvanian series {Continued) Feet f&;

Shale,green and dark 6
Limestone i
Shale,dark,with hard bands 13
Shale,dark blue 4
Limestene 6.10
Shale, black ;16
Sandstone,shaly 26.8
Sandstone £
Shale,dark 19.2
Shale,black ?.2
M@ # rﬁﬂﬂ o -
Shaie.gandy _ G
Lime and shale mixed 1
Shale ,dark 2
Shale,dark blue 45.86
Shale and lime mixed 1.6
Shale,black 2.5
Shala,g 10.7
Shale  dandy 11
Shale,dark 3
Shala,aark blue 21.68
3hale,dark 4.6
Shale ,l1ight blue 15
Shale.dark gray ,elightly gritty 30
Shale,gray 4.8
Coal,bony and shale .
Shale ,dark gray 1.10
Shala,light gray 6. 6
Limestone ,gray ,shaly + &
Shale,gray and greenish 5,10
Sandstone ,gray,fine grained 6. 6
Limeatone ,gray 4
Limestone,gray 9
Shale ,black - 2

Liuastaae.gray with 1 f¢. of con~
glomeratic 1imeatant 2 #t. above

base 9
-Sandatone ,gray and pink 4.
Shale,brown,dark and green 4, 2
Sandstone ,green,fine S
Saﬁdatnne,g:ay,finatmlcananus 30
3hale , gray,slightly sandy 12¢
Shale,dark gray 34. 8
Coal 2. 4
Shale,black to dark 9. 8
Sandetone,gray ,shaly « 9
Limestone,gray 5. 3
Shale,gray,.sandy below 7. &
Sandstone,gray ,micaceous 2. &
Shale,dark gray,grit:y : 8.1¢
Limestone,shaly or shale,cakcareocus,

dark,with chonetes mesolobus and

Girtyina ventricoma 5
Shale,black . 4
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Thickness Depth
Zeet -3 Feet Un
Carbondale formation
Coal Berrin (¥o.6) 5 ggl. g
Shale,, e 3. 9 5.
Sanaaiggfgrgfmzy,fme grained 3 é28. 6
Sandstone,gray ,micaceous,in fine
to medium grains 39 667. 6
Shale  dark to gray i. 8 668. 2
Sandstone, f ine micaceous,gray to
drab, banded iz daxk and light
laminae i5. & 684.10
Sandstone,gray te dark,fine grained 18 702.10
Shale,dark gray,.gritty 15 7i7.1C
Shale,blaﬁ s 2 718
Coal,Springfield(¥o.5) 4 722
Shale.gray and dark 728
Sandstone,shaly,conglomeratic at baselﬂ 735
Sandstaﬁe.fine,gray,with dark bands 1I2. 6 ?47. 6
Sandstone ,gray,fine micaceous 30 777. &
Shale,dark gray,sandy 29, & 807
Shale ,dark gray « 8 807. 8
Limestone,dark,shaly 6 808, 2
Shale,black,with pyrite 3,10 812
Coal 1.1C 813.10
Sandstone,gray,shaly in the lower
half 18.10 832. 8
Coal + 8 833. 4
Sandstona,dark to gray 4. 8 828
Sandstone ,dark gray,fine-grained 6 844
Shale,dark,sandy 4. 4 848. 4
Coal « 4 848. 8
Sandstene , gray ,micaceous 5. 8 854. 4
Shale,black . 6 854.10
Sandstone ,dark,fine i 855,10
Shale,darkgray,.sandy with Lingula ap.ll. 2 867
Shale,dark gray i1, 3 868. 3
Sandstone dark gray,.fine-~grained 16.9 8856
Shale,dark gray 6. 3 891. 3
Coal 3 891. 6
Shale,gray 1 892, 6
Sandstone, fine, gray,canglomaratic
near the midd 4. 6 897
Gandotone ,gray ,micacecus 6 903
Sandstone,gray ,banded, fine-grained 18 g21
Shale,dark gray,.gritty 8 929
3hale dark gray 7. 2 836, 2
Coal 3. 4 929. 6
Sandstone,shaly ,dark,fine~grained & 845, 6
Sanﬁatene,ahals,ax'aan&y ghale 135.6 959
Shale,dark,gritiy 1. 6 660, 6
Coal 1 g61. 6
Shale, gray & 267. &
Coal 3 97¢. &
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Thickness
Fennsylvanian series(Cont'd) Zeet o
Pottaville formation 3
Sandstone,gray ,micaceous 8. 4
Shale,black and gray 6. §
Coal « O
Sandstone ,dark finee-grained > B
Shale,black _ 2.3
Coal 1
Shale ,black 2
Sandatone,gray and dark B
Shale,sandy,black 2. 2
Coal . &
Sandstone,gray ,fine and coarse=
grained 15
Sandstone ,gray ,fine ,shaly 16. 6
Shale,gray,gritty 13. 8
Shale,gray to dark iz
Shale,black 3
Coal 1l
Sandstone,gray i. &
Shale,dark . 4
Sandstone ,gray ,micaceons il
Sandstone,gray ,coarae 25
Sandstone,with bands of sandy
¢lay shale 8
Sandstone,coarase,zray 30.10
53ndstane,eﬂarse,gray,with dark
shale partings 3. 3
Sandstone ,gray ,coarse,conglomeratic . 3
Ghale,dark,dandy 4
Sandstone ,gray ,coarse, micaceous 1. 3
Shale,black gritty 2
Sandstone, gray,coarsge e B
dhale,gray and sandy 1
Bandstone,gray ,coarse 6
Sandetone ,gray,.fine 1
Shale,dark 8
Sandatan&,gzay to dark,fine 4.10
Shale,dark gray . O
Shale ,gray ,sandy,thin coal band
near bottom i0. &
Shale,gray 2
Coal 2
Shale,gray ,sandy 15. 6
Coal « 8
Shale,gray,sandy 6
Sandstone,dark,{ Ine 25. ¢
Sandstone,banded,light and dark
- geay,fine 12. 6
Shale,dark gray,.fine,sandy 10
Sandstone ,conglomerate,dark gray 6

3andstone ,gray,coarse,with shale
partings 9
Sandstone,gray with shale partings 5
Sandstone ,gray,coarse, micaceous 63. 4
Sandstone ,shaly  dark-gray ., fine 20. 8
3andﬂtene,gray 3
Shale,dark,dandy 2. 4

Sadhx @ OO

o]

oo ad o 2
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Thiskneziq
Ternsylvanian series{Cont'd) ‘ =

Sandstone,gray 10. 4
Shale,dark sandy 1+ 4
Sandstone,doarse,gray $
Sandatengérawgwith narrow dark
~ bands 4
Bandstone,gray,coarae z
Shale,dark gray 1
Sandetone,gray ,coarse 1
Sandstone dark, fine nicacecus &
Sandstone,gray,fine with Lingula

mytiloiden 18
Shale ,dark, sandy 4
Coal 2
Shale,black 3
Sandstone,gray ,{ine & 3
Shale,sandy,gray and black 2
Sandstone,gray,fine 10 .9
Shale,black,sandy S. 3
Sandstone ,gray,mediom 20, 6
Shale,dark, gritty v 8
Sandstone, gray ,medium 7 B
Sandstone,dark,fine 6
Shale,.gray,sandy &
Sandstone ,gray,fine 3. 4
Shale,.gray 1. 6
Sandstone,gray,.fine 14
Shale , black,sandy 8. &
Sandstone,gray and dark,fine 4
Shale,dark, sandy 9. &
Shale,dark,sandy 2. 6
Sandstone,gray medinm 20. 6
Sandstone, gray Se &
S8andstone,dark,fine,shaly 1. 4
Shale,dark ,micaceous 12
Sandstane,gray,”ine 1. 4
Shale,dark gray 11
Sandstone,fine,dark,with light vands,

shaly near the bottom 29
Sandstone,dark, fine shaly 4 3
Gandstone ,gray 1
Shale,dark sondy 14. 9
Shale,dark gray,sandy 2. 9
Coal shaly 3
Shale,black,with coal partings 4. 3
Sendatone,fine, in light and dark

bandse 21
Shale dark gritty 9
Shale,dark,gritty 2. 4
Sandstone,gray,fine g ‘
Shale, dark 10, 3
Sandetone,dark, fine 8. &
Sandstone,blulsh-gray ,fine 8, 6
Sandstone,gray i
Shale,dark, sandy 1.10
Sandstone,gray to dark,fine 2. 6

Depth
Tees . Ju

1360. 8
1362
1367

1371
1373
1374
1375

58—

1599
1369.
139%.
1590,
1408
1410
1420,
1424
1444.
1445,
14562 .
1458.
1461,
1465
1466.
1480,
1489
1403
1504
1506.
1527
1530.
1531.
1545
1656

1588
lézg,
1630,
1645
1666.
1668,
1674

1695
1704
1708. 4
1715. 4
1725. 7
1734
1742, 6
6
4
o

U e

OO o

Lxadé O o O

Q@ Lo

1743.
1745,
1747.



Pennsylvanian series{Cont'd)

Thickneas Depth
| Teet . JIn Feet, Sn

Shale ,dark,sandy L. 1702 —
Sandstone,gray ,somevhat conglomer-

atic 1. 4 1763. 4
Shale, dark, sandy 3. 2 1756, 6
Sandstone,conglomeratic 3+« & 1757. 7
Sandstone,gray,fine 1. 8 1759

Eissigsippian seriea:
Chenter CGroup:

Limeatone,gray crystalline 3. 3 1762, 3
Limﬁaﬁnne,gray,with Exg%ﬂgiﬂg
panctatus, P.cestrenais and Derbya
kaskaskiensia 16 1778. 3
Shale,gray 1. 4 1778. 7
Limestone,gray 10 177%. S
Shale,green and gray 1 1780. 5
Limestone,greenish gray 8 1781. 1
Shale,gray and green 8. 8 1789. 7
Limestone ,greenish=gray 1. &6 1791, 1
Limestone,shaly.purple and green 8 1799, 1
Limestone B 1799. 9
Shale,bluish=gray,with Productus ;
ceptrensis 2. 9 1802, 6
Limeatone,gray to dark 2 1804, 6
3hale,dark gray 4, B 1809, 2
Limestone,dark,shaly S 1814. 2 049
Shale,dark gray 4.6 1828, 8— U1
Limeatone,light gray 6. 4 1825
Shale,dark gray 4 1825, 4
Limestone gray,with Derbya kaskaskien-
8ig; productus cestrensis, and Come :
- pOf hquatxata 3. 4 1838, 8
Shale,daxk gray 16. 6 1865. 2
Limestone,dark gray,shaly 1. 6 1856, 8
Sandstone ,gray ,shaly,caleoareons 5. 4 1862 .
Sandstone,dark, fine,irregularly lani-
nated 1l. ¢ 18%73. 4
Shale,dark, gritt: 4, 2 18%%7. 6
Limestone ,with Derba kaskaskiensis,
and Spriferina spinosa 1 1878, 6
Shale,black,with Derbya kaskaskiensis,
and productus pileiformis & 18789
Limestone dark i 1880
Shale,dark,calcarecus 2 1882
Limestone, gray . crystalline, with Derba
kaskaskiensis,Spirifer 131@31 and
Composita subguadrata 9 1891
Limestone,gray,with Productus pileifore
mis, and Reticularia sp. 14 4 19805, 4

Limafgg?e,hluish ahaiy bezgwswiggf
Derbya kaskaskiensis, and Spirifer
leldyl - L e o 1907, 4
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¥fssissippian series (Cont'd)

Shale,green,red and purple

Shale, dark gray,gritty

Shale,ﬁark to bluishegray

Sandstone,gray

Shale,dark

Limestone,dark,shaly

Sandatone ,gray

Shale,dark, . gritty

Limeatone,dark,shaly

Shale,dark

Idmastqne dark,.shaly

ﬁhaie,éaxk,e&lnar&aﬂs

Sandstone,sray to dark,shaly

Sanﬁaiaae,gray

Shale,dark, fine

Limestone ,dark,shaly

Shale,aark

Limestone,gray

Shale ,dark

Lim&&tane,grey to dark

Shale ,greenishegray to dark

Sandstone,gray medium

Shale,dark,sandy

le@eﬁana dark,shaly

Bhale, dark

Shale like the last

Sandatane*gray

Shale,dark

Gandstone,dark to gray,shaly

Sandatone,gray, medium

Sandetone, gray with dark shale
laninae

Sandstone,gray ,coarse

Sandstone ,gray,and dark shale

Sandatons,gray

Sandatene,dark

Sandstnne,gray

Sandstone,gray,with dark spots

San&sﬁane,gray,eaaraa

Shale,dark gray,calecareous

Limestone,dark gray

Shale,dark,caleareous

Limegtone, gray

Limestone,gray to dark,shaly

Shale,dark,fine

Limestone,gray to dark, with
shale partings

Limeatone ,gray,.shaly with
Spirifer increbescens

Limestone,gray

Shale dark, fine

Lineptone,gray

Shale,dark calcareous

Limestone,dark,shaly

Shale,gray

Shala,dark to black

Limeatone,yellewish~gray,leached

O s (B

s O

Depth
Teet

S

1909. 4~

1911
1913
1923.
1938.
1941.
1950
1952,
1954.
1957.
1958,
1968.
1976.
1989
2007
2011
2011. 4
201%,10
2014

2019. 9
2021

2025, 4
2027.10
2031.8
2041

2044; 2
2047.10
2050, 4
2053, 4
2063. 4

2077
2104
2105,
2110.
2111.
2124.
2121
2149
2151.
2154
2158.
2162
2165,
2170.

2192

2205

2214.
2216.
2216.
2219.
2221.
2251,
2232
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Ordovician system

in the record of the deep driiling in Clark Coumty
the lower 817 feet of strata are thought to belong %o the Urdovician
system, the lowermost 377 feet representing the Prairie du Chéén
limestone, the succeeding 70 feel corresponding to the St. Peter
sandstone, and the next higher 390 feet thought to be the equivalent
of the Trenton limestone of Indiana. No rocks resembling the Richmond
strata in Indiana or the Maquoketa of Illinois appear at the propsr
horizonm in this record, and it is thought that no strata corresponding
in age to the Richmond or llaquoketa were deposited over the Ia Salle
anticline in this region. The deep Jones well near Robinson however
shows the presence of 272 feei of shaly beds in the proper position
of the Haquoketa which undoubtedly underiies the whole area of these
quadrengles. The absence of this shale to the norih may indicate the
position of & portion of the barrier wihich separated the Illinois from
the Indiana basin during Richmond time.

Silurimn Syatem

The Silurian beds which underlie the Hardinville, Birds,
Sumner and Vincennes quadrangles consist of limestones and dolomites
and probably represant both the Alexandrian and Hiasgaran series which
are eRtensively exposed in Indiena and northem Illinois.

Devonian System

The grey linestone overlying Silurian dolomites is thought to
represent the middle Devonian (Onondags and Hamilton) limestone of the
Few York section. 7These, in western Indiamns, comprise the Sellersburg

and Jeffersonville linestones having a thickness of about 145 feet,
whereas in southwestern Illinois they have a combined thickness of



-
250 feet.
Above this limestone occurs 90 feet of black shale of Upper

Devonian age containing numercus spores of Sporangites huronense. This

ghale is widely distributed in northern and central Illinois and corres-
ponds to the Bweetland Creek shale of eastern lowa.
Hiseissippian System

In the deep boring im Clark County the Hississippian strata
are 1000 feet thick but in the deep drilling near Robinson these
rocks are 1740 feet in thicknees. The increase in thickness towards
the south is due largely to the absence in Clark County of the Chester
strata, which near Robinson are 550 feet thick. Most of the deeper
drillinge in the Hardinviile and Birds quadrangle penetrate the
Hississippian rocks for about 475 feet, and stop in the Ste. Gen-
evieve limestone; a few go deeper into the Meramec and Osage groups.

Kinderhcok formation

The upper Devonian shale is succeeded by a considerable
thickness of gray shale and shaly limestone with some sandstone which
comprise the Kinderhook formation, the lowesi member of the Higsissip-
plan series.

Osage group

The rocks of the Osage group overlie the Kinderhook, and
are dominantly limestones which in the western and southern parts of
the State can be reaiily sejarated by their fossils into the coarsely
crinoidal, cherty, Burlington limestone below, aznd the impure, shaly
Keokuk limestone above; but in the loge of drillings in this region,
or frpm the stuly of samples of borings, it is not possible to deter=
mine the line of division between these formations. The combined
thickness of the Osage group and the Xinderhook formation in this

reglon is about 630 feet.



Heramec group.
The Osage limestone is suecceeded by the Meramec group of
whieh the Salem, S%. Louis and Ste. Genevieve limestones are represented.
The former is distinguished in the rock samples by being partially

oolitic, and in places very fogsilifercus, shells of Endothyra baileyi

beinz common. The 8t. louls is a hard, grsy or blue, often fine~grained
and cherty limestone, having & thickness of about 200 feet. In the well
records the top of the St. Louis can not be definitely separated

from the overlying Ste. Genevieve limestones, although a sedimentary
break occurred between thenm.

The Ste. Genevieve limestons, overlying the St. Louis, is
comspicuously a soft white oolite with the grains large and well de=-
fined, and with occasional layers of calecareous shale and small
amounts of flint or chert. In this oolift/ is a recurrence of
types of fossils which were zbundant in the Salen limestone but absent
in the S5t. Louis. .

The contact of the Ste. Cenevieve limestone with the over=-
lying Chester rocks is well defined by an erosionsl unconformity
and a marked difference in the lithology, but the lower portion of the
Ste. Generieve limestone merges so gredually into the St. Louis
limestone that in most esses the latter can be distinguished only
by the absence of oolite, differsnce in hardness and of color.

The Ste. Genevieve is conspicususly cross-bedded along its area
of outcrop in Western Illiinols, where its meximum thickness is 1
feet, but with an average of ahout 80 feet. Its average thickness in
the Hardinville and Birds quadrangles is about 85 feet, and its
depth varies from 1550 to ivaa feet.
HeClogky sand. - The McClosky sand or oil-producing portion of
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the Ste. Genevieve limestone 4s confined to the upper 20 to 50 feet of
the formation. It is so named because o0ll was first tapped from
SWH g, 25 T3V, R 2W,

that horizon on the MeClosky farm five miles south of Lawregcevilla.
In some cases the term ®sand™ is 3 misnomer, as the predueing zone is in
some placees an oolitic limestone, the colite grains having been mis-
taken for grains of coarse guartz sand.

The McClosky sand is the most prolific oil herizon in the
Sumner and Vincennes quadrangles, and elsewhere in Illinois, because of
its exceptionally large initial flow and its steady yleld. The oil
is concentrated in a very thin zone. In its $ype area in the Vin-
cennes guadrangle the average thickness of the zone is 9 feet with
a range of 1 to 35 feet. A few wells in the northernm part of the
Sumner area show the producing zone to average twelve feet with
a range of three to twenty-Tive feet. The nmany gushers from

this sand have largely uphelf the Illinois production when

the yield from other sands was declining.
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Cheater Series

The Chester series is composed of a seguence of sandstones,

shales and limestones. 3tudies in those parts of Illinois when
these beds outerop have shown that the sandstones are very per=
sistent and by means of them the serics is readily divided into

" a number of alternately sandstone and shaly limestone formations.
The complete section of the Cheater as developed in southern
Iilinols is sbout 1000 feet thick and is divided into the follow=

ing formations:

Kinkaid limesione Glen Dean limestone
Degonia sandstone Hardinburg sandstone
Clore limestong Gelconda limestone
Palestine sandatone Cypress asandatone
Henard limestone Paint Creek limestone
Waltersburg sandstone Bethel sandstone
Vienna limestone Renault limestone
Tar Springs sandstone Aux Vases sandstone

The thickness of the Chester strata bencath these quade
rangles varies considerable. In the Hardinville and Birds quade
rangles the minimum and maximum limits are about 30C and 465 feet
reapectively being thinnest along the north boundary of the deep
oil field and thickest along the weat flank of the la Salle anti-
cline, while the average thickness 1in the oil wells vwhich com=
pletely penetrate these beds is about 365 feetl.

The gradval thicknening of Chester strata continues in
a southward direction in the northern pari of Summer and Vincennes
guadrangles but in the southern part of lLawrence County,thickening
of these beds becomes wery rapid and in the Allendale region of

i)
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northeastern Vebash County the complete Chester section is probadly
present.

The variation in the thickness of the Chester from plase
to place in this part of Illineis is the direct result of folding
and erosion which osecurred during the interval of time which
elapsed between the deposition of the last of the Mississippian
and the first of the Fennsylvaenian sediments. At this time folding
goccurred along the axis of the La Salle anticline which raised
moat of Lawrence Coumty and the area to tne north in a broad gentle
arch above the surrounding territory. This uplifted area was
apparently bounded in southern Lawrence County by & comparatively
aﬁeep_eguthwafd dipping monocline. Frosion was active upon this
uplifted arez and the uppermost beds were worn away until the
vwhole region was probably reduced to a mearly level plain upon
whichk Tennaylvenian sediments were later deposited. Thus in
Tabash County which was not uplifted no ervésion occurred and the
whele Chester section is still preserved while in Lawrence County
the wvpper half to two=thirds of this series wag removed. Farther
north all of the Chester beds were eroded away together with con-
sideradble thicknesses of underlying strata.

_ Although the Chester series ig composed of a number of
dietinct formations of varying 1itholeogic characster no attempt will
be made here to discuss them under the headings of the various fore
mations which occur beneath these guadrangles because adequate in=-
formation is not available. The iithologiecal phases of thés series
which have been commonly reported im the drilling records of the
region will however be deseribed in as much detail as seems advisable
and tentative correlations with the general Ciester section will be

noted.
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3and .~ The Tracy sand is the lowest oill produocing
member of the Chester series and is correlated with the Aux Vases
sandstone of the general Chester sectiom. It is generally a sof%
highly calcareous sandstone ard in many cases is separated from
the Ste. Genevieve limestone by a bed of shale. Two limestones
and two shale beds which are referred to the Renault formation

commonly separate this sond from the next overlying sand. This

gsecond sand is water bearing and is probably the equivalent of the
Bethal sandstone of the Cheaster section. Above this in fturn
oceur shales and limesiones of the Faint Creek formation.

Kirkwood Sand.~ The Hirkwood sand occurs near the middle
of the Chester sirata as present in Lawrence County and is the
mest wide spread oil producing horizon of the region. It is corres
lated with th§~cypreaa sandstone. In sqme paréians af the guad-
rangles the Kirkwood sand is divided into two and sometimes three
lenses of which the upper one is componed largely of white to
gray sand, in medium sized grains, and is the thickesnt and most
regular. The lower lenges are geparated from the upper one by a
bed of shale.

This sandatone is overlain by thin limestones and much
shale which are referred to the Golconda formation. A red shale
commonly scours immediately above the Eirkwood sand and serves
as an excellent horizon marker.

“cag® Sand .~ The "Gas™ sand iz usually the first regue
lar sand encountered in the Chester beds of Lawrence County. It
occurs on an average of about 75 feet above the Xirkwood sand,
is composed of white sand grains of medium size lcosely cemented
together and protably represents the Harﬂiﬁk&rg pandatone of the
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general Chester section. It is overlain in the Lawrence cauniy‘ail'
fields by from 75 $o 225 feet of strata referred to higher formations
in the Chester.

2ed Shales.~ The red shales of the Chester group are cone
spicuous horizon markers over all socuthern Illinois; The drillers
use them in thelr interpretation because they tend to discolor the
bailing water and thus indicate their presence. MNost of the detailed
records in Lawrence County shew at least three red shale horizons
in the Chester. The upper one lies about 50 feet belﬁﬁ the uppere
most limestone of the Chester, the second occurs immediatelﬁ above
the Eirkwood sand and is the key to that important member, and the
third lies between the Kirkwood and the Tracey sands.
Biehl and 8.~ The Biehl and Jordan sands of the

Allendale pool in portheastern Vabash County occur much higher in
the Chester section than any of the producing horigons in Lawrence
County when they are absent having been removed by pre-~rennsylvanian
erdsion. These two sands are lenticular phases of the same sandstone
formation near the top of the Chester and are tentatively correlated
with the Degonia sandstone. The succession of Chester beds beneath
this sandstone is not well known in 7abash County but careful records
of deeper drilling will probably show the presence of equivalents of
the various producing sands of Lawrence County at some greater depth.

Penngd 1venian System

The TFenmsylvanian rocks are completely penetrated bty many

of the deep oll borings in the quadrangles. This system includes all
of the beds whick occcur im this region between the ;éccnsulidate&
glacial ti1l and the top of the Chester series of the lississippian
system. These beds vary im thickness between about 800 and 1600
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feet veing thinnest along the axis of the Ia 3alle anticlinme in the

northern part of the area. Teo the south and west the Pennsylvanian
beds become much thicker,1747 feet being represented in the Diamond

darill core in Vhite County.

Pennsylvenian 3eries
Pottevilie formation

teg.= The Tottsville formation includes

the lower strata of the Pennaylvanian rocka, and is composed chiefly
of massive sandstones merging into sandy shales in the upper part
and often containing beds of shale and occasional thin seams of coal.
The formation rests unconformably upon the Missisaipplan rocks and
embraces all the strate from the base of the Fennsylvanian up to the
botiom of the Murphysbore (Ho.2) coal seam. There is much irregu-
‘larity in the thicknese of this formation, due largely to the uneven
surface upon whick it was laid down.

¥ost of the oil wells in the northern portionm of the
Hardiaville and Birds guadrangles penetrate the Pottaville only 50
to 150 feet. The formation in this part of the area is from 290
to about 600 feet éhick, the average being 395 feet. 1t appears fo
be thinnest in the eastern part on the crest of the Ia Salle fold,
and thickest along the west vorder of the Harﬁinvglle quadrangle.

The average thickness of the Totteville in the Summer guad-
rangle is 488 feet, with a range of 290 to 708 feet, the greatest
thickness being towards the southwest part of the area. Tha‘aﬁarags
thickneas in the Vincennes quadrangle is 5528 feet, with a range of
308 to 685 feet. These sirata are thickest in the south part of the
quadrangles, where more than 700 feet of TFottsville atrata have been
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found. TFarther south the core of the deep diamond drilling in White
County shows 2 thickmess of 787 feet of Pottsville rocks.

Owing to the inability %o distinguish the Hurphysbore coal
in some of the churn drillings, the top of the Potisville formation
is assumed to bedin with the firat massive sandstone member bereath
the important coals, although some of the overlying shales may be=
long to this formation. ' The formation is asaumed to extend downe
ward to the first prominent limestone, although some sandstone or
shale, older than the Pottaville, may in places overlie the upper~
most Mississippien limestone. It is recognized that the limits of
the Fottsville are thus somewhat arbitrarily aasigned, but these
assumed limiting horizons are recognizable in the drillings, and they
are certéinly not far from correct.

In the development of the oil fields, the Tottaville fore
mation in this region was brought into prominence Yy the finding of
oil in the upper portion where the sand beds are leénticular, and in
the basal part where the sandstone is more massive z2nd persistent.

_043 Sand.~ The basal oil-bearing member of the
Potteville formation was named the Buchanan sand in 1906, from the
R, 0. Puchanan farm in the SE 1/4, Seec. 16, . 3 K., R, 12 W., on
whiéh cil was first tapped from that horizon. The type area Iaf the
sand is in sectionz 15,16,17,20,21,and 22, T. 3 ¥., R. 12 ¥. Data
of ite distribution are very scattered over the rest of the f{ield.
The upper portion of the sand is coarse-grained to conglomeratic,
and the basal part is, as a rnlé, fine and sofi, with a considerable
amount of siderite.

In this reglon the Buchanan sund varies from 1236 to 1640
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feet in depth, and has an average thickness of 30 feet, with
maximum of 125 feet in the type area. The average thiclkness in

the Tincennes guadrangle is 62 feet, with a range of 10 to 292 feet.
In the producing area of the latter gquadrangle, the thickness
narrows to 31 feet with a maximum of 120 feet. The average interval
between the top of the Buchanan sand and the ftop of the Eirkwood
sand, in the Sumner quadrangle, is 238 feet, with a range of 157

to 313 feet, while in the Vincennes quadrangle the average interval
in 302 wells is 254 feet, with a range of 102 to 369 fest.

The upper sandsione lenses of

the Pottsville rocks are called the lobinson sands in the Crawford
Cofinty portion and the Bridgeport sands in the Lawrence County
division of the quadrangles; both are named from tawn#ad&acenﬁ to
the productive areas. In most places the oll-bearing zone which
inglades the Robinson-Hridgeport sands consist of three widely dise
tributed lenses with other occasional divisions. The more persistent
lenses of the Robinson sand are separated by an average distance of
about 50 feet and have a combined thickness from 2 to 50 feet. Hﬂ#éveri
the lenses often merge into each other vertically and in some wells
are united inte a single bed hoving o maximum thickness of 122 feet.
In other places the lenses pinck out 1ataraliy. and in several mells
are entirely absent, their horizons being occupied by shale. In
the upper and middle parts, the Robinson-BEridgeport sand is a coarse-
grained, hruwn,‘mieaaéaua sandstone, containing at many places thin
lentils of bituminous shale; but the basal lenses are white and
somewhat conglomeratic.

The position of the upper lens of the Bridgepert sand varies

 in depth between 600 and 1,000 feet, the difference belng due in
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part to the dip of thes trata. It is difficult to average the thicke
ness of the lenses of the Bridgeport sand or of the distances between
them, because of their great variability. Aleng the south line

of the Hardinville quadrangle the average thickness is 35 feet.

Hany of the records indicate that the lower lenses of the Robinson-
Bridgeport sand merge into the massive sandstones that comprise

the basal part of the Pottsville formation.

The uvpper lens of the Robinson sand is generally irregular
over most of the Crawford County pﬂrtﬁen of the guadrangle. Harked _
irregularity of deposition took place near the northern part of the
area, as indicated by the aboence of the upper lens as well as of
those at greater depths.

Carbondale Formation
zg.- The Carbondale formation includes
all the rocks between the top of the Herrin {(Fo.6) coal and the

base of the Murphysboro {No.2) seam. The name is token from the
town of Carbondale in Jackson County where there are good exe
pogures of these rocks. In these quadrangles the rocks of this fore
mation average 250 feet thick with a range from 200 ¢ 500 feet.

The dominant material of the formation is shale with much micaceous
sandstone in the basal portion. The moat important beds of this
division are the Murphysboro coal at the base, the Herrin coal at
the top, and the Harrisburg (¥o.5) coal genmerally lying 40 to 60 or
more feet below the Yerrin coal. These coals are widely distributed
over the State, but they cannot everywhere be distinghished with

- eertainty in the numerous records of churm drillings in the quads

rangles.
Between the different toal beds of this formstion the well
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records show a surprisingly similar succession of strata, comsisting
of a thin limestone above the coal followed by a rather thick bed
of dark and gray shale, which passes upward inte & thimner bed of
gray micaceous sandstone mmderlying the underclay of the next
higher coal bed. Most of the borings were made by churn drills and,
since the logs are taken from the drillers records or compiled from
the study of rock samples, the thickness of the different coals could
not be definitely determined.

edg .~ The Vurphysboro

coal in this regiom as in the souihwest part of the 3tate, appears
in most places to be divided inte two benches which are separated
by 12 to 35 feet of gray and black shale. The coal thought to
represent this bed is usually noted in the detailed logs of borings
but being churn drillinge they do not accurately record the thicke
neas of the benches.

Avove the upper bemch of the Nurphyshore coal there usually occur
50 to 70 feet of gray, micaceous sandstone,which correspoends in
position %o the Vergennes sandstone member in the sputhwestern parg
of the State. A few feet of shale intervene between this sand-
stone and & thin coal that is oftenm found about 150 feet below

the Herrin bed. The latter coal is succeeded by another bed of
dark and gray shale 25 to 40 feet thick, which is sandy and
micaceous in the upper part, where it grades into a gray,nmicaceous
. sandstone lying below a few feet of underclay of the coal thought
‘to represent the Harrisburg bed.

al.~ The coal correlated with tﬁe
Springfield or Harrisburg seam in this region lies about 40 %o
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80 feet below the Herrin bed, the distance between these coals
being somewhat less than in the vicinity of Harrisburg, Saline
County, where the interval is about 10C feet. This coal is corre=
lated with the Springfield (¥o.5) coal of western and southwestern
Illinois, whieh in those areas lies 40 to 65 feet below the Herrin
ved. Over an extensive area in southern and southwestern Illinois
the thickness of this coal is remarkably uniform, rarely varying
more than a few inches from 4 1/2 feet. In the core of the diamond
drilling in White County this coal measured 4 feet thick. In the
Summer and Vincennes quadrangles the thickness is probably about the
came as farther south, but it cammt'- be accurately determined in the
ghurn 4rill records.

Strata Petween Haprisburs and Herrin Coalg.- The Harris-
burg coal is overlain Ly a few feet of black laminated shale whk h
is succeeded Ly a thin limestone that in the rock samples showed
numerous fragments of fossile. Above the limestone eccur 30 feet
or more of mostly dark shale, followed by a few feet of sandstone,
above which, in a xi-m:h.er of records, & thin coal is reported lying
15 to 35 feet below the Herrin coal. Above the horizon of the thim
soal 4s usually a thin limeastonme overlain by several feet of gray
and dark ghale which is separated from the %thin underclay of the
Herr mﬁrcaal Wy a few feet of gray micaceous gandstone.

Shallow 031 Sand.- The Shallow oil sand is so named bew
cause &f its shallow depth. Its expleoitation is chiefly confined
to a small ares near the extreme south end of the mail oil fleld.
It ssually sccurs at a depth of 450 to 550 feet in this regiom,
where it has an average thickness of about 21 feet, with a range
of 7 to 48 feet. This sand is thought to correspond strati-graphically
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to the sandstone fr-eqaau{tly found below the underclay of the Herrin
coal.

Herrin (Wo.6) Coal.~ The position of the Herwim coal in
the logs of drillings in this reglon was determined by the shells
in the sgamples of the limeatone above this

bed. Over the arez of outerop of this cosl and asaocinted beds in
western and scuthem Illincis this species of Girtyinas is always
present in the limestone above the Herrin coal and has not been
found in such abundanee al any other horizon in the State. Cone
sequently, this fossil is considered a good gulde to the iimestone
abeve the Herrin cosl and furnishes a reliable means of correlating
this coal bed in different parts of the State. These wells could
net be determined from the churnedril) gamples, or from the records
kept by the drillers.
Ygoleansboroe Formation

The ¥eleansbore formation includes the strata in this
region from the %top of bed rock underlying the glacial drift down=
ward to the top of the Herrin coal. The name is from the tﬁyﬁ of
leLeansboro, Hamilton County, where these rocks are knmown to have
& thiekness of more than 1,000 feet. The average thickness in the
wells in the Hardinville and Birds quadrangles in which the pod tiom
of the Herrin coal could be cefrtainly determined is about 513 feet
while in the Summer Vincennes gquadrangles it ranges from 325 to 590
feet. It is not possible to certainly distinguish the $op of the
Herrin coal or the Iase of the MeLeansboro formation in many of
the drillers logs in this regiom, but this horizen was determined
in the wells from which samples of drillings contained shells of
: in limeatone fragments immediately above the




S

The rocks of the Hcleansboro formatien conaiast chiefly
of shales and sandatones, or more commonly sandy shales and shaly
pandstones, a few widely aeparated beds of limestone, and thin
goal seams. 7The most conspicupus and easily distinguished member
of the formation is the limestone at the base of ihis formation,
immediately above the Herrin coal or more often separated from it
by a2 few inches of dark shale, This is a hard, commonly dark limee
stone containing numerous shells of Girtvins ventriceosa. This
eagily recognized fossil is Bot kmown %o pccur in such gbundance at
any sther horizon in the State and hence is a relisble marker of
this limestone and makes it the key stratum to the underlying Herrin
coal.

A number of thin coals cceur at different levels in the
lcLeansboro formation, btut nome is sufficiently thick to be of
commercial importance, and the wmost of them are probadly not con-
tinuous over extensive areas, The lowest coal occurs 45 to 60 feet
above the lierrin seam, and others are found 50 to 60 feet or 100
to 120 feet, 155 to 185 feet, 240 to 260 fset, and 312 to 335 feet

above the Herrin bed; in a few of the records another coal is ree-

‘ported 375 to 395 feet above the Herrin coal. BEBesides ithe coals

mentioned above, one or more others are frequently noted at different

levels in the records of drillings and are probably of local development /

The succession of strata between any twoe adjacent coal
seams is generally quite similar, consisting at the base of a thin,
impure, shaly limestone followed by shale which commonly occupies
& 1ittle more than half the interval and which graded upward inte
sandstone followed by the underclay of the next coal. The shales
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are often sandy and may pass laterally into sandsiones, and tle
sandstones into shales, within short distances.

In a number of the records, a red shale is reported
150 to 200 feet above the base of the Heleansboro, and a bed of
gandatone 40 to 60 feet thick often cccurs 20 to 30 feet higher
in the section. Two or three thinner sandstones separated frop
one another by thicker beds of shale are usually found in the
upper 200 feet of the formation and a limestone 6 to 12 or more
feet thick is rather persistent about 365 feet above the base of
the lcleansboro formation.



I¥ Stratigraphy: Recks Exposed

Gutorops of strata all belonging $o the middle part of
the Noleansbore formatisn of the Fminaylvanian system are rather
restricted due to the heavy blanket of overlying glacial %111,
me throughout this area probably represent a thickness
of about 390 feet of deds. A generalized section of the rocks
exposed in the Hardinville and Birds, Sumner and Vincennes quods=
rangles $s gives below: |

geperalized section of Pentigylvanian rocks exposed

in the Hardinvilie and Dirds . Summer and : :
Vincenncs quadrangles Fest inches

Bméﬂm.gm to yellowish brown
Shale,gray sandy
mtm.awu,m micaceous
Shale,olive brown to chovola e
mh,gm to blask i

Limentone . gray hard w rough surfaces
Shale,bluish gray plastic

smtm,m ted

MW 'ssailiferoun
ﬁ tsm:ﬂ gean,
@, gray ,sandy
mmc,gm %o m.m
bluish sandy
immtin coarse grained
M,w with many iron concretlions

M dark

Coal L‘?ﬁen&aiﬂ: ml

Shale,clay z

Mt,tﬁni gray with irem comerctions

sandatone, Binvedacd
m&u’ﬁm _,ﬂn em rained nicacedus in

aRA985HaS

Linntm,am mim abaly fossilifercus
Shale ,calegrevus
caale|Eavhen staply
Shale,bluish gray unds with mamy s=all iron -
concretions

Sendstene,gray thin bedded micaceous 1"?
Shale,black to gray 10e5d
Mq,hwk to dark bluieh gray,somewihat
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Lenticular limestone,dark shaly fosailifercus Cul
cm lscal ;
m@y m:n bedded Swd ‘
m‘ 1y assndy k4

Shale,dar tebmmmwmmmzm

mt with few iron concretions 20
Coal % 12

Shale,dark to Bluish gm,m
Strats below the DParker goal.~ The oldest strnta outeropping

in the area b\llm to an Morizon about 375 fest above the Herrin

coal or the base of the Heleansboroe formation. They are exposed in

the south bank of Ho Busneas Creek mesr the southwest corner of see

20, T. 6 B., R. 10 ¥., and for several rode farther up the atrean

from this place. These rocks consist mostly of shale containing

a coal seam on the lower part, as shown in the following ssction:

Section of strata exposed in the south bank of No Business
Creek, in Section 20

1. Shale,dark to blue 3 6 AMC»M
2. Coal} 3 16 )
3. Ghale.dark to blue, laminated in
the lower part, vith ocoasional
iren concretions 20
4. Ghale,sandy . bluisheroy ,with hard ,,:!*
dands cemented with irom oxide i &

The altitude of the coal at this place is about 445
feet. The rocks show small irvegularities in dip, but the genersl
slope is toward the south. During low water strata corresponding
to thome in the abov: sectlon ure expossd in the west bank of Wabagh
River, in Sec. 7, T- 6 ¥., R. 10 W. The coal in this vicinity has
been worked by shafts for loesl use in a few places near the south
side of Sec. 1, T. 6 M., . 11 V., at a depth of 30 %o 35 feet.
Shale correaponding to some part of member No.3 of the adove section
is exposed near the Cannen School in the easst half of 3ec. §,
7. 5 Hey Rs 30 ¥,, %0 o thickneass of O feet. ISiratas bDelonging above



thone deseribed in the last seotion ouvtersp io the bed and bosks
of & mavine two and one-balf miles scutheast of Palestime, in the
B, 3/4 sec. 7, 7. 6 N, R. 10 V., uhere the following section
was made. :

mmnaxmm ;tznﬂtgtﬂ.-:/& SBea. 7, 2. 6 5.,

i

Eﬁgs Juchen
3.2 Sandptone,yellowinh m is thin layers
i1 Shale,gray,sandy thin bedded

10 Ohale,dark 8

ﬁmm,\:ﬂkm nodales of form &
8 Ghale,calcareous,bluish gray, with many

gaatreopod ﬂwﬁn 2
7. Shale, ealcarecus .‘lﬁh w shells

of inbocoelis pimia and other :

fossils p 3 &
6 Shale,blavk,laminated hard 5
5 Limestone,lentil, in a single layer 8
4 Coal 2
© Shale.gray.clayey 3
£ Sandstone,thin bedded &
1 M.m,mw 7

The altitude of the linestone h yer, ¥o.5 of the above
sectisn, is about 449 feel asdove ses level. The calcarecus shale
members 7 and 8 of the section contain numerous fossils which are
listed in the table on a later page.

Strata sorresponding te the calcareous and fossiliferous
shale meubeva of the last section, together with strata telonging
%0 higher horisons, are exposed along the east bank of lLarotie
Creek in the Sw. 348 sec. 2, T. 6 ¥., B. 11 ¥. The section given
below was made along thias ereek one~half mile to one mile socuth
of Falestine,

- Sectlion of Stratas expssed 1/2 nile ¢o 1 mile south of
Paleatine

P Limestone,gray ,shaly eoarse grained, fmziizms:u
g Coal {Parker bed) %

Shale,clayey,gray .
@ Mu.al&mg,wﬁh many irosgtone nodules 3
5 Sendstone,sray $o¢ yellow,thin bedded 14
4 Ghale,gray tc dlue 17

3 Shale,bluish gray,caleareous,with many
g-itrapae sheils - o8
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Zget loghen
2 Zhale,bvlue,paleareons,with many shells of
gami?zu plancconvexs, and other x -
1 Shale,black,laninated 1

Some part of the shwnle snd sanfistone meabers, Fe. 4 and
¥o. 5 of the above section, are exposed almost continucusly in the
east benk of this creek for a distance of nearly one mile. 3Itrata
equivalent to some part of these deseribed in the last section sre
exponed in the bluff of Vabash River & short distance west of the
middle of the aouth side of DJes. 8, T. 5 H., R. 10 ¥., but the
limestone lentil snd underlying eoal are absent. The succession of
strata at this place is as follous:

mums‘ Strata exposed near the ls of the

\ south side of Dec. B.

S

Shale,dark to dlue -
Shale,dark,with impure calg
bands containi nome

mhugn‘t:ua planisefive s x
fousils -
Sandstone \:3-\
Shale,sandy ,bluish 10

Th



agide of Bec. 8

Peet
Shale, dark %2 blue 15
Shnle, dark, with impure ecalonrssus bands
eonteiningsumerocus shells of Amboeogslia
planiconvexa, and other fossila ' 5
Eandstone 12
Shale, sandy, bluish : 10

The altitude of the oslosrsocus shale zone at this place is
about 447 feet.

Rogks gorrosponding to those outoropping one~hall mile
south of Palestine are well oxposed in the east bank of Brushy
Creek, & 1/2 miles soath of Flat Rﬁék. " The succession of strata

at this place iz as {follows:

Gegtion of strais noged 2 1/2 mijes south of Flat Hocl

et

6 Sandstone, thin bhedded, gray o yellow,

migaceous 8
$ Pfhale, gray to blue 18
4 Shale, calearssus, bdlulsh gray.with

many gastropod shells 4
3 Shale, blue, calesreous, with many shells

of Ambogoelis pisplconvexs and other

fossils 2
2 Limestone,lenticular, in o single layer 1= 11/4
1 Shale, blulsh, ssndy S

The altitude of the limeastone layer, ¥o. 2 of the above
seection, is about 445 feet. Three and one-alf miles west of
the last exposure the limestone horizon and overlying shale out=
eros in thebanks of 2 stream in the ¥ 1/4 of sec. 22, T. 5 W., R.12
%. The stirata hers dip towards the northwsst and the elevation of
the base of the limestane is about 486 faet, or bout 40 feet higher

then the level of the corresponding horizon 2 1/2 miles south of

Flat Rock. The successlon of strate at this place is shown below.
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Section of Strata mmd in 9. 1/4 3ec. 22, T. 5 H.,

« 32 ¥,
mtm,gx&y to yellow, micacesus )
e,dark,with numerous small iron con=-
SoTetlans, aad ssats ining Anbeneslle
mum snd other foasils in lower -
ﬂ {
Limestone, lentil In a single layer i) 6

S¢rata corresponding to those ocuterepolnmg £ 1/2 miles sounth
of Tiat Jwoek are again well exposed in the east Dank of “mbarrass
River one mile east of lawremceville. A

Bection of rocks exposed in the eust bank of Imbarrass Aiver

one mile east of Lawrenceville.

. Sandstone,yellowishebrown, nmicaceous, in
thick and thin layers 9
4. Ohale,black and gray 24
3. Shale,black somewhat laminated, containing
shells of Ambocoglia planiconvexa in

abundance, and other foasils 4
2, Limeatone,lentil, in a single layer, fos-

ﬁiiﬁ#l’m 12
i, Shale, blulsh-gray to black i8

At this place the strata dip tovwards the north at the rate
of about 18 feet in a distance of 20 rods, In which direction the
lower strata soon disappesr benesth the bed of the river. The alti-
tude of the foesilifercus bed at this place is about 425 feet. Strata
corresponding to those in the lower part of the foregoing section are
well exsosed at & number of places along tht eant side of the island~
1ike area of Fennaylvanian strata 1 to £ miles morthwest of Vimcenues,
near the sast side of see, 9, T. 3 N., H. 10 7., where the limestone

lentil outcrope at an elevation of abogt 4.0 foobe Comrespondimg
atrata also outerop im the north side of the hill ome ndle south of

Vincennes, in the 3%. 1/4, ses. 89, T. © H., B. 20 ¥., at about the
same altitude. Rocks squivalent to the middie and upper parts



of the above section are exposed during low water in ihe south Lank
of EZmbarrass River went of the wagon bridge in the north part of
Lawrenceville where the fos:ilifercus horiszom lies at an aliitude
sf about 422 feet.

Strats thought te represent the fossiliferous portion of
the sections sbove mentioned outerop 22 miles wept of Tawrenceville,
in the west bank of & stream 2 1/2 miles south of Clney at an
glevation of about 450 feet.



Fosgils from the limestone and fossiliferous shale below the

Parker coal:
E&&f bank of .illound OBy River o2zmi.
Embarrass 1l mi, eece Dhank in S.of
W . River 1 mi,E. W of 29,7. N part Olney
E}Jd \Q 0f Lawrence- Vincemn-3 NeR of Law-

ville nes 10 N. rence-
ville

Anmodiseus Sp.

Lophophyllum profundum

Zeacrinus c¢f, acanthoporus

Fistulipora nodulifera .

Polypora distincta

Cf. Acanthoeladia fruticosa

Orbiculofdes missouriensis

Lingula spe

Derbya crassa

Chonetes glaber

Chonetes vernegnilianms

Chonetes variolatus

Productus cors

Productus costatus

Marginifers splendens?

Pugnax rocky montans

Pugnax uta

Cryotacanthia compacta

Spirifer cameratus

Spiriferina kentucky ‘ensis

Ambocoelia planiconvexa

Hustedia mormoni

Composita argentea

Clinopistha radiata var. laevis

Edmondis aspenwallensis

Nuculsa parva

Nuculo veniricosa

Macrodon tenuistraiata

Pgeu%gmonotie radiatus?

opecten occidentalis
iculopegtien ¢fs fasciculatus

eglectus

Entolium aviculatum

Lima retifema

agtartella veras

Agtartella varicsa
Pleuro§horus occidenta

%ﬁdure Baria brazoens
nerotrems grayvil;ensis

Trepospira Sphueoerilata
Bellerophon perecarinatue
Euphemus carbonarius
Petallostium montfortianum
Worthenia tabulata

Schizostoma eatilloides
Platyceras parvus
Orthonema conica
Meekospira peracuta
Bulimorphe nitidula
Soleniscue brevis
Sphaerodoma primogenia
Orthoceras rushense
Meloceras sSp.
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Strata Between the Parker and Friendsvilie Conls

The thin bedded sandstone overlying ths shale in the ex-
posures previsusly described cuilcrops in the east aide of the hill in
the ¥I. 1/4 sec. 32, T. 3 ¥., R. 10 ¥,, and slsoc on the north end
of the hill one and one-fourth miles farther southvest.

Sandstone belonging to the same horizon, snd strata bee
longing to bigher levels are exposed about § miles farther west, in the
nerth end of the hill northeast of Fillett where the following section
was made.

Jeection of rmis azposed in the Lill one mile northeast of
Billett:

g ?ﬁstgt!?ﬁgzggﬁﬁerm g

and coarse grains i9

In the place where the last section was made the Tarker
cosl is absent; the horizenm of this coal is in ediately below the
limestone, 50.3 of the last section, the altitude of which is about
442 feet. There the Tarker veal is present it i=2 usually abeut 1 foot
thick. It is more frequently abaent in the Vincennes area than in
the Dirds i;uaﬂéamie Sarther north and is generally separated from

the overlying li=zestone by a few inches of calcarecus shale.
sirata equivalent to a part of those above described oufl-

crop in the south task of Tsscoon creck and alomg & tributary to
this stream in the 8E, ]J‘, SEC e 25} 2. 2 5&# Rs )2 ﬁﬁ; wheye the
following succession is exposed:
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Section of Strata Txposed is Fank of Hascoen Cresk in
Section 26

6 Ssndstone,giuy miesgeons

5 Shale,sandy ,or shely sandstosne,is thin layers

4 .,matm,aw;g JLosciliferous Il

5 Shale,black,laninated

2 Savdstone.mlicacecns,in thin layers :

1 Mﬂ@t@mstm ihin layers g

The thin-bedded sandatons corresponding to the apper =ember

of the section 2 1/2 milee sootheast of “slestine is well sxzosed in
many of the ravines between this place and the tom. It is the
lowest member exXposed near the northwest corner of eec. 7, T. 6 E.,
R. 10 7., vhere the following cection was made.

Section of strata exposed near the Jorthwest corner of
Sea.7, T. 6§ B,, 8. 0 V.

gl

10 Leces, brown
¢ loesa, yellowlsh gray with fossils H’a

8 Till,brown,pebbly e
7 3hale,sundy,bluish 0
é Lzm { ,umm grained, in 3 or s

b

i "ha}.& g:a;; JSLaloaresus
& Conl (Parker hed), (Tlsvation 489 £1.)1
3 Shele,blue,clayey

2 mm,axaxm gray onndy with many
sepall iron concretions-
1 Sandstone,in thin layers ., sicaceous
yellowish-gray 17
The sandetonme horison forming the basal member of the
above section is well exposed in the wmgon road up the hill neaxr the
middly of the sast half of the same gection $0 an sltitude of 490
t‘ﬁtﬁ 3 7
6’2 fotn) epods {——Wm
Tooks equivalent %6 the upser merbters of the last section
sud overlying strats are well ex osed in the beds of several ravives
nesr the north side of section 12, T, € Y., R, 11 ¥. The section

given below was made irn the northwest 1/4 of this section.

LA
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Section of Strats exposed In the X7 1/4, Sec. 12, T. 6 E., R 11 ¥.

9 7411, yellow, sandy 22
8 Sandstont massive rather coarse,
yellow te gray,. micacesus in places
songloneratic at the base a8
7 Shale,blue $o dark 16
6 Limestone,conrse grained, in J or 4

layers 4
5 Coal {Tarker bed), wlevation 466 ft. I
4 Shale, bvioe,clayey 5
& Sendetone,thin bedded 10
& Ohale,sandy,or shaly sandotone 8
1 Shals,dark Yo blaghk .

The lijestone above the Parker Coal, memder Fo. 5 of the
above section, ia urmgsﬁ in the river biluff one and one-hnlfl miles
farther east at sn altitude of sbout 499 fest, showing an eastward
rise of the strata betwsen these points of about 30 feet. This

-imeatone horigon and overlying shale outerocp in several places in

the hillsides in the south half of asc. 2, §+ 6 8., R, 11 ¥,, at
an altitude of about 464 feet above sea Jevel, and they are well
exposed in the banks of a etream in east half of sec. 36, T, 6 §,,
R. 1} 9., as shown below:
Ssetion of strats exposed in the Tast 1/2 of see.3B
Feet. Iinches
7 Shale,blue %o daxk 18
6§ Limestone,coarge greinmed, in 3 tﬂ 5
ixyers
B mia,eaiem@m
‘ é;lmtm
3 Ohale . dark

Z Coal (Parker ved), elevation 465 f%.
1 Shale, blue,clizyey

The strata at thie plage are vonapicuously undulating,
{n pioces the limestone horizon dips below the bed of the siveam,

snd o few rods farther up or down the creek it rises in the bank
6 iae:" 8 feet above the level of the water. The upper shale nember

L

6

at this place is cut by numérous joints, 2 to 6 inches apart, which
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trend iz a nearly N7-37¥ directisn. OSome horizon of the massive sende

stone that lles atove the upper shale menbsr of the laast section is
exposed in many of the zawi-es fagther north between $his place and
Talestine, as in sections 14, 23, 24, 26, and 27, and & thicknees
of 25 feet of this sandstone sutorops slong a stream in the Iw 1/2
sec. 4, T. 6 ¥., %. 11 7., In the 5¥. L/4 mec. 3C of the same
tomnship, a G-inch coal band lles Letween this sandstone and the une
deriying shale bed, and farther down this revine the Jarker cosl and
overlying limestone wre exposed al an plevation of cbout 480 feet.
Farther nouilbk this megaive oandsntons horiszon above the Farker goal
1jes immediastely Leneath the $ill over the uplands between Flat
Bock and fcathville and soviheard and ie expoeed near the heads of
the ravines north and nerthwest of Flat lock.

This sandstone is emposed in the upper part of Dicksburg
Hills near the south bterder of the gusdrengle. I% suterape in
Chimmey Hille, 8 few miles farther norsh; and in Serdon Nills and
Claypole Hills & few miles gpouth of ff;hc quadrangles. This sandstone
is exposed ir the wesnt bank of Vabash River at Zt.francisvilie, aand
underlies the hill on which the $ows is bmilt. It also outerops in
the Rills north and west of St.Francisville, in sests. $,7,16 and 18,
T+ 2 8., Re 11 7,

38511 further souvth a bed of mmssive m&m;cwrwmﬁiﬁg

to thﬂ exposed ag St.Francisville, culcrope in & continscus ledge
for a distance of nearly one-fourth of a mile in the west bank of
Tabash River in the IX, 1/4 sec. 19, 7. 1 W., 2, 11 ¥., where it has
a thickness of more than 40 feet. The lower part of this ledge is
rath_#r coarse grained, gray and micacsons, in layers 1 to 6 feet
thick, sewe of whilch are conspicuocusly crossbedded.
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In the upper part the sandstone 3s less nassive, m{ in
places it beconmes distinctiy laminated. ﬁiﬂtﬁ sguivalent to some
borizon of thias saundstone are exposed in several other places aleng
the ennt and unorth sides of this hill east of Allendale, and they
euterop in & few pluses in the hille west of Allendale, in the southe
west part of the Vincennes quadrangle.

A disSinet unconformity is pressnt at the base of this sande-
atone. In sone places the saudsione ‘rests directly on the limestone
everlying the Tarker coal and in ether pluces s thicksness of o few
to 20 or more feet of shale intervencs belween this 1&@1&& and
the bese of the sandstome. In some pleces in the Zirde guadrangle
farther north the basal part of the sandstene bed consists of a cone
glomerate in which pebbles of shales, linmestone and sandstone coccur in a
matrix of calcareous sandstone, and in ether places a seam of coal,

4 to 6 inches $hick, octcurs immediately bencath the sandstone and
sbove the shale.

At the lowalify ome-half mile west of “lat Zock the FParker
goal and overlying limestone are well expoased iIn the weat Lank of &
creek south of the wagen m where the feliowing section was made:

Section of strata exposed one-half mile west of Flat fock
7 Shale,sandy R

¢ Conglomerate,composed of pebbles of
limestone and shale and iron coangro-

tiong in @ satrix sf sandatone 3 8
5 Shele,gray,calearzons bl
4 Limestone,course grained, fossilifercus,

Jm & ar 4 layers _ g "
3 Coi ’fmrnz- ted) 1 6
1 Shale,gray $o dark 3 &

The altitude of the coal fn this exposure ie about 488 feet.
The strata dip southward at an angle of 6 or & degrees a0 that 3¢
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rods farther down strean the limstone iles at the level of the water.
This limestone horizon above the Parker eoal is exposed im the ded
of a stream in the 3. 1/4 sec.29, T. 6 ¥., 4., 11 ¥., at an elevation
of about 508 feet alsove ses level, where it dips gently toward the
south. The Parker coal was saild to have been siripsed for local use
in this vicinity sume years ago.
Correspconding strata aleso suterop along o strean in the

B, 1/4 sec, 26, T. 5 H., R. 31 ¥,, where limeatone iz at an altitude
of sbout 310 fect. The succession of these strata s glven below.

Section of strata exposed aleng s Oiream' in aec. 26,7. 5 L,

R« 11 ¥,
Zeet
5 Limestone,coarse grained,fossilifercus 1
Coal {Parker bed) 1
Shale, gray,clayey 4
Sandatone,thin baddied i
Shale,bluiash 15

Sandstene belonging below the level of the Tfyendsville cocal
snd thought to scorresyond to the horizuy of that exposed at St.Fransis-
ville, outsrops in a pumber of places along the ravines in the west
mﬂm.aa,’r.xx.,,qm:,, to a height of 18 feet, and to 2
maximuem altitude of 521 feet. This sandatone also outcrops to a
height of 12 feet adove the water of & stream in the X7 1/4 of sec.
31, of the same %ownship, and in a few places in the VE. 1/8 of sec.
6, T- 3 ¥., R, 12 7.

The most westerly known exposure of the Tarker cocal im the
BEardinville and Dirds guadrangles is near tke O¥. ¢or. zee. 14, T.

5 5., 8. 12.¥,, where it outerops in the rondside at the foot of the
5311 at an altitude of about 333 feut above She sea. The section
of sirata guteropsing at tais place is an follous:



Seetion of strata expused near the OF, eor. #80. 34., T. 3 5.,

Re I8 &
e ;
Zandstone byown omus ive i0
Shala,gray voaibered 4
i eiont  eandy & 6
Coal {Tarker ved) altitude 533 Teet 6
Shale,clayey 3
The outerop described in dhe fovegoling mection is 6
miles west and one nile north of the exposure deserived in the pree

ceding section and the altitude of the limestone indicates a
uestward rice of the strata belween these plscen of about 18 feet.
The last expesure is 2 1/2 miles south and £ niles weat of the oute
srop of Tarier 2oal anear Flat Hoek, but the level of the coal ia
47 feet higher thon it is in the wieizity of Flat Roek.

The linostons above the Tarker cosl is generally fosaile
iferous, yuilding the species listed in the tadle below at the
logal ities indicated at the fop of the deveral coluuns:

Fossils froem the limeatone abowe the Tarker Coal

“m.ag T 1/8 mi. Jest w m;,. 5. of
- S af Timd "2y 7 g _ :

Tophiozhylium profundos s % " s e
Derhys crassa : X F ' X
Choneier vernaullisans X X x
Produaius cora X X
Froduotus coetatun p X
Froduotus conireticulatus x p 4
Fﬁsmza sanipunetata - -
Narginifers splesdans X

Enipidonells pecosi X X X
Spirvifer cameratus x ' x x A

Spiviferina kentuckyeneis X 4



=

Fassils from the Limestone above the Farker Coal

(Continued)

E‘L}ﬁ sed.56 1/2 mi. west 1/2 mi. S. of
YT TR T O EW_M_M—_
Composita subtilita -4 x x
Fuphepms carbouarius x

; ?ng limestone riember in the exposure and-in-ihe-seetien

reap-Bilietby-farnished~ihe-~Fol-owing~fodd along the south bvank of

facoon Creek and a tributary to this streem in the SE 1/4 sec. 26
T. 2 H., R. 12 V. and in the section near Sillett, furnished the
foliowing fossils:

Dertya crassas

Chonetes verneullianus :
Productus cf. cora y
Harginifera splendens

Spirifer cameratus

Reticularia perpiexa

Ambocoelia planconvexa
Composita argentea

Hucula parva

Pgeudomonotis radiatis
Allerisms costata

Agstartelia vera

Thanerotrems gray villenmsis
Toxonema 8pP.

E@eknsgira peracuta.

9V€rl¥iagj’The losally conglomeratic sandatone and separated
from it by = few inches %o 1 ov 2 feet of under clay, sccurs a coal
that has ben aallca'thn_Fﬁgenﬁsvilla bved. This coul is best developed
in the SE. guarter of the Sumner Juadrangle, and farther south where
in plaaes-it reaches a thickness of 3 or 4 feet. In the neitheaat
quarter of this guadrangle the horizon of the Fitendoeville coal
appears to be represented by twe thin cocals geparated by 1 to 3 feel
of shals.éﬁgggata between the Friendsville and Aldrich coals.= A
coml shaft put down to ihe Friendsville coal one mile east of the

Viallage of Friendeville penetrated the following strata:
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Log of eoal shaft one mile esnt of Friendaville
Peet
Clay and ti11 10
Sandstone,and sandy shale 26
Coal {Triendoville bed) s 6

The nlititude of the coal here is about 435 feet. The
d4ip is towards the west, about one foot in tem, so that the aonl
pannot be worked in the west part of the mine on account of the

T water foliowing down im that direction. OUne-fourth mile south
sf this mine the cosl outorepe in a hill at an altitude of about
432 feet and is overlain by 28 feet of sandstone and sandy shale.

The sandstone tmzng the prominent hills in the central
part of the south half of the guadrangle belengs to & horizon above
the Friendsvilie coal and delow the l8~inch (2ldrich) bed that oute
crops in the west-gdntral part of the area. The resistant nature
of this sandstone is responsible for the preservation of the hills.

In the 39. 1/4, see. 33, T. 2 ¥., R. 12 V., & coal
probalbly representing the Friendsville bed is exposed io a ravine
at an altitude of about 472 feet. The successcion of strata at thés
plage is ap fodlows:

Section of strata im sec. 32, 7. 2 ., R. 22 W,

Feet
Sandstone, gray to m 7
3hale black 11/
Coal 118

Yor weveral miles north from this local ity nof outecrops of lemnsyle
vanian strata oecur along lacooon ereek or ite branches, but rovke
srobably equivalent to those in the southeast park of the quadrangle,
are exposed in the vicinity of Iridgeport.
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4 thin coal belonging 40 feet or more above the horizon of the
Parker bed is exposed in 2 or 3 places along the banks of a stream
near the middle of the east 1/2 of secs 9, T« 5 N.i. 12 W. and also
in the NW 1/4 seec. 156, of the samc township. The suc:ession of
strata at the former locality is as follows:

—_
Section of gggik'expoaed near the middle E 1/2 of sec.9.

Sandstone, thin bedded, shaly 8
Shale, dark ' 5
Coal, altitude about 495 feet ! 11/a ,

One mile southeast of the exposure last deseribed corresponding
strata outerop in the bed and banks of a stream near the NW. corner
of secs 15, T. 6 N.E« 12 W. as shown below,.

Sectién of strata exposed ncar the NW corner sec. 15.

5 Bhale, gray, with many ironstone coneretions 10 ft.
4 Sendstone, thin-bedded, shaly 7
5 Shale, dark 6
2 Coal-(altitude about 508% 11/3
¥ Shale, clayey - : 4

The thin coal deseribed above lies near the horizon of the
Friendsville eoal <farther south, in the Sumner qﬁadrangle, and pro-
bably corresponds to that bed. <lon: the wagon road one-fourth mile
eagi‘of the exposure decribed in the last section a thiokﬁeaa of 9
feét of rather massive, coarscgrained,yellowish-hrown, sandstone 1lis
above the level of the uppermost shale membor of the seétion. Follow-
ing west, one half mile down the stream, from the place where the
last seetion was mi.de the following strata are successively passed

over.
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mhe lowest strate exposed consist of a few feet of gray, sandy shzle

outcropping slong & streem in the northwest quarter of_§gg;~§1_m;~§ﬂ**.3.~12~lu7

to en gltitude of 512 feet. mhey belong to @ level a little higher than the top

of the hard rock in the last detsiled record siven sbove, of & drilling in
section 5 of Honey Creek township. One and one-half miles south of this outcrop

I a bed of sendstone 19 feet thick, belonging to & horizon sbove the sandy shsle,

is exposed in the south benk of the ssme creek to an altitude of 497 feet. The

sandstone is yellowish gray, cosarse and very micaceous, in layers 1-1/2 to 4 feet
thick, which dip south at‘a low angle. A higher level of this sandstone ledge

] 1, wes struck in several weter wells in section 29 of the séme township at an alti=-
tude of about 304 feet. A somewhat higher horizon is thought to be represented
by & few fset of sandy shsle exposed near the northest corner of the Southesst

quarter of section 32 of the same township_ to an sltitude of 500 feet.




Strata exposed alons a $tream in the IE 1/4 sec. 16.

[/,uz(/
Shale, a&ray 4
Shale, gray, clayey, with many ironstone
concretions : .
| 3hale, gray to blue 2 1/2
Sa dstone, thin bedded 3 1/2

A thin coal correspondins to member noe. 2 of the next to the lact
section has been worked in a small way to supply local trade near
the village of Villas, in the NE 1/4 sece 5, T. 5 H.R. 12 ¥, and
outerops in a few places along the streams in that vieinity.

This thin coal and overlying shale and sandstone 1. exposed.
along a stream near the middle of the north side of sec. 4, 7. 5 I.R.
12 7. at an altitude of about 500 feet. . shale bed corresponding to
the shale overlying the coal in the last section is exposed along a
strean in the NW 1/4 sec. 8, T, 6 N.R. 12 . to an altitude of 612 feets
One and one-~half miles south of this outerop a bed of sandstone 19
feet thick, corresponding to the sandstone below the thin coal‘fﬁﬁﬂ? it
Tered 18 exposed in the ﬁbuth bank of the creek in the NE 1/4 sec.
18 of the same township to an altitude of 497 feet. The sandstone is
yellowish gray, coarse, and very micaceous, in layers 1 1/2 to 4 fe-t
thick, which dip southward at a low angles S5till farther south, in
gecs 29 of this township the top of this sandstone ledge was encountered
in several water wells .t an elevation of about 504 feet. A cor-
respdnding ledge of massive sandstone lies near the surface in the
east half of sece 28 where it is exposed in the banks of séveral
ravines,to & maximum height of 14 feet, and a maximum elevation of

about 480 feete. /
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In a well about S5 miles north of Friendsville, in the NE.
1/4 sec. 26, T. 2 N., R. 13 W., a coal, thought to correspond to the
Friendsville bed, was encountered below a bed of sandstone at an
elevation of 439 feet. In a well at the Frogeye school near the
middle of the east side of sec. 24 of the same township, a 3-foot
coal probably the Friendsville bed, was found at an altitude of 430
feet. This coal was formerly mined one half mile south of the vil-
lage of Linn, in the NE. 1/4 sec. 6, T. 1 N., R. 12 W., the log of this

shaft is given below:

Feet
SO il and till- * @ 9 ¢ 6 @ ¢ 4 ¢ 4 9 e 4 O 0 e e O s 6 12
Sandstone @ & ? 9 0 Q@ € 3 0 8 s 0 T Q¢ & G 0 S O 9 O ¢ 8
Shale...’llOltolll.l..l.‘..tli!'l.. 4

COa.l, FriendSVille bed.......-..... 11/2"5

In this region the coal dips towards the west and a little
towards the north, and lies at an altitude of about 425 feet. The
sandstone above the coal has been quarried at this place for local
use.

Thin coals and associated shale beds b elonging above
the St. Francisville sandstone, were noted in the upper part of the
detailed logs from secs. 7 and 30, Bridgeport township, and out-
crop in the north bank of a branch of Indian Creek, near the middle
of sec. 12, T. 8 N., R. 18 W., at an altitude of about 500 feet.
Trhe succession of strata at this place is as follows:

Section of strata near the middle of sec. 12,

T. 3 N., R. 13 VW.
Feet
Shaale' gra-y.0..'...0.'...4..-..."' l
Coal..oooulttniioonO.'.ctcl‘.'l".' l

Shale’ da:rkcocllctnoooololooccntoooc 21/2
cod—'.'.l.l'.ll.‘lll.l'.‘..'..‘..'.. 1

One-fourth mile farther west this coal was farmerly mined on a small
scale where it occurs at an altitude of 495 feet. It has been en-
countered in a number of water wells in this vicinity reaching a
maximum elevation of 527 feet near the middle of the scuth side

of sec. 6, T. 3 N., R. 12 W.
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a mater well near the SE. cor. ses. 4 7.5 8., ®. 12 7., at an

elevation of 564 feet. OJandatone corresponding to this bed is
exposed in several places in seecs. 5, 4, 9, 10, 15 and 16, T.
S N,, Rs 12 V7.

- . Tt
N

The oldest rock that outerons near the weat side of the
Zardinville goadrangle is a bed of sandy shale, © to 10 feet
thick, exposed in the banks of Forth Tork of Imbarrasa River in the
. }/4 sec. 10, T. T H,, R. 14 7,, %o an altitude of 460 feet.
Abvout one nile went of this place, in the northwest gusrter of
sgction 9, & higher sandatome 17 feet thick is exposed in the bank
of a strean tc an altitude of 498 feet. A feouw foet of this sande
stone ded agaliu outerops in the zast bank of the river near the
middlie of the weat side of sec. 16, T. 7 H., R, 14 ¥,., %0 an
altitude of 468 feut.

Souath of the river the Temisylvanian rocika form the core
of a prominent ridge in the southwest quarier of the quadrangle.
An exposure in the wagen road aleng the north side of sec. 34, T.

'8 ¥,, R. 14 7., shoved the following seccession of strata:

Section of rocks along the wegen road on the north
‘m at &‘g‘ 34& ?i ﬁ B‘t’ R' 14 -;.‘-

Clay.yellow, loess like Sg't —_—
7111, pebbly

Sandstone,gray $o brown 1=

Shale,gray as

Coal {blossom) i 6
Clay,shale 3

Sandstone,and sandy shale 12

The altitude of the conl in the section is sbout 475 feet.

Hear the top of the ridge in the northwest quarter of section 34,
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aj quarry was formerly worked in a sandotone Yed corresponding %o
the upper sandstone member of the foregoing sectiom. Outerops of
rocks representing some part of the section gocur in a number ef
places in the flanks of this ridge in sections 3, 4, 8, ond 9 of
the same $ownship.

A bed of shaly sendstene, 27 teo I3 feet thick, is ex~
posed for seversl rods both north and south of the wagon bridge
over Nurply ereek ou ithe north side of see. 16, T. 4 H., Te 34 W,
te an sltitude of 548 feet, and a thickness of B feetl of 2 similar

sandy shale is expoasd @& short dlstance north of the middle of
Bec. 28 of this township to an sltitude of 520 feet.

ALl the strats outeropring near the weant side of the
Hardinville quadrangle are thought to correspond to the strata
lying above the horizom of the Farker gosl in the castern part
of the Hardinville ares and in the 2irds guadrengle. The thin
coal deserided is the last detailed section probably reyresents
the thin bed exposed in secw. 9 and 25, T. 5 H., B. IR 9. The
sandstone ledge above this coml in the last section would correspond
to the highest sandstone horison sxposed farther sast in seos. 3§,
&, 9, 30, 15, nnd 16 of the same township, and to the sandotone
ogeurring below the Aldrich ooal farther south in the Cumner guade-
rangle. '

A ledge of rather massive laminated ssndotone belonging
& short distance above the Friendsville ceoal is» exposed along the
streams in the ¥7. 1/4 of sec. 36, T. 4 H., v. 13 ¥., $to & maxisun
thickness of 2C feet. On the Bill in the 5%. 1/4 of the ssme
seetian afied of sandstone outorops 10 an elevation of 505 fest,
and was reached in & well at an altitude of 564 feei. A asomewhat
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higher level of ihis bed vcours in Xing Hill, one mile west of the
latter locality.

In the southweat part of the Summer quadrangle, strata
‘belonging below the Alrich coal are exposed in & number of places
went of Tonpas Creek where they conailast of 10 to 12 feetl of gray,
somevwhat sandy laminated shale, underlaln by & bed of gray sands
stone. A ledge ai' this sandstone 6 to 8 fest thick has been
guarried at a few places along 2 sirean in the southwest guarter
of section 16, T, 2 B., 8. 14 ¥,, vhere it is quite bard, and
peeurs in layers 4 to 10 inches %uick. Telow this sandetone there
is a bed of bLluish mere or leps sandy, shale which outerops in the
vioinity of Test Calem where it iz used in the manufactinre of
_ brick and tile. A well put down at the brick plant penetrated 30
feet of this shale.

Bﬁads'tam btelonging below the shale near Yest Salem ia
exposed in & mmber of places east of Tittle Scapas Creek, in the
southeast guarter of sec. 32, T. £ H.,%. 18 V., and in the east
half of sec. 12, and the northwest part of sec. 10, ¥. 1 R., 4.

13 7., and also sutoreps farther east in the promivent hills in the
gouthicentral part of the Sumner quadrangle.

In the 37. 1/6 of pec. 22, T. £ §., 8. 33 ¥., & thin coal
was formerly worked bWy a driff near the top of the hill at an
altitode of about 534 feet. The suc-ession of stirata expesed along
a stresm ai this place ia as follows:

Bection of strata expesed Iin the I¥. 1/4, sec. 22

Sandatone and sandy shale 14
Shale 1/4
Coal  §
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This coal belongs above the Friendeville and may correspond $o the
Aldrich bed, dut the limestone which usually occurs sbove the

. Aldpdich cosl iz abesent. At a number of levela on the west side
of the hill, a few feet of candstone is exposed below the coal
above an altitude of 482 feet.

_ 7 Cpal : : : A thin coal
sorrepponding to that referred to as the Aldricoh bed in the atcka
folje, is cresemt over sevaral sguare miles in the central and
weatern parts of ths Jumner guadrangle. This bed iz usuvally quite
wnifors in thickness, varyiag little from 1 1/2 feet. It iz un-

. Geriain Wy a few feot of underlilay or shale and ie generally over=

e
"
-
.
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.
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lain by & few feet of underelsy or shale and is generslly overlain

by a Sevw-Fesh-of-undene sinpie layer of hard, shaly,fossiliferous

limeatone, 2 to 2 1/2 feet thick. 3nis coal and associated atrata

are well exposed in the banks of & sirean near the northwest corner
of seg. 32, ¥, 3 ., R. 13 ¥, The section of these rocke is

given below:

Section of strata nmear the gax'thmu eomg‘g section 32.
Candstone gray,micacsous b
Shale,sandy,laninated : 13
Limestone,fupsilifercus in 8 singles layer 2 146
Sbale,gray to dark 1/4
Coal {Aldrick bed) b 3 12
Shale 3 51

The coal at this place lies at an altitude of 502 fest,
and bas been siripped for local use over & considerable avea.
The cosl and the associated strata cutorop in many places in this
vicinity. It wan formerly worked on & smsll scale along the streams
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- 1 1/4 riles south
and 1/2 mils west of the placs where the last ssoticn wes rade, where
a similar succession of strata are exposed, the altitude cf the coal
being 498 feet. Two miles farther west and 1/2 to 1 mils sovth,

thias coal is sﬁrip;ed foer lccal use along the branches of o tributary

to BPnpas oresk in sections 2 and 11, T.3 N., . 14 W. at an elevation

of 469 fest. It was encountered in = well near ths middle of the
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Teast gide of section 10 at an altitude of 455 feet. Farther_north—
‘west, in the NE 1/4 of seo. 3, of the same township, it was formerly
)strippsd at an elevation of 455 feet, and in the 8W 1/4 of section
535, T. 3 N., R.J4 ¥. it also occurs at about the same altitude.

In the west bank of a creek near the middle of sec. 34, T. 3 N.,

{R. 14 W. the following strata are exposed:

f
{r
———

5 Section of stratc oxzposed in the west bank of creek near
! middle of sec. 34.
Feet
fhale, gray = = = = = = = = = v = = = 4
Shele, blacgk, laminated - - = -« « - ~ &« 1
fhale, gray = = = = = = = = = = = = = - 4
Limestone, hard, partially decayed - - 2 1/2
Sandstone, or sandy shale, laminated- - 14
Shale, sandy, and hard sandstone in al-
ternatiny layers = = = = = = = - « - 9
Limestons, fessiliferous « - = - - - - - 2
Coal (Aldrich bed) = = = = = = = = = - - 11/2

The coal in the foregoing ssction has an elevation of 4568 feet
and is the enuivalent of the coal in thé section previously dese
oribed. In a water well in the south half of section 16, T. 2 ¥N.
R. 14 W. it was encountored et 449 feet altitude. West of BOnpas
creek along the west border of the Sumner guadrangle, this coal
rises to 472 feet nsar the west side cf secticns 8, 17, and 20,

T. 2 N., R. 14 V. The general dip of the cocal in this region is
toward the west at the average rate cf about 12 feet tc the mile.
It alsc dips southward somewhat less rapidly. At almoast all of
the localities in this region a fossiliferocus limestone 2 to 2 1/2

feet thick occurs a few inches above the coal. The more common

fossils found in this limestons at different localities are the
following,

(|
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(] 8 /
) '.‘/jj);,é‘}xf A/ ’v\
Fossils from the limestone above thq4foal.

NW 1/4 SE 1/4 NV 1/4 NE 1/4
8ec.32 Sec.ll Beo.31 Bec.20
0 S T R U R R L
R.13W R.14%. R.13 W R.14 W

Lophophyllum profundum X X X X
Zeacrinus sp 8 X X
Rhombopora lepidodendroides X X X X
Derbya crassa X X X

-Chonetss granulifer Z X X X
Chonetess vernsuilianus X X
Preductus cora X X

Productus costatus X i X
Producﬁué nebraskensis X

Produotus semireticulatus X
Pustula punetatus X X X
Marginifera muricetus X X X X
Rhipidomella pecosi X X X X
Pugnax uta %
Bpirifer cameratus X X X X
Spiriferina kentuckyensis X X X X
Reticularia perplexa X X

Ambocelia planiconvexa X X X X
Hustedia mormoni X X X
C;;Séﬁgta argentea X X X X
Mriculopecten oocidentale X

Alloriema subcuneata X X
Euphemus carbonarious X X

Petallostium montfortianum X /ﬁ?
Straparcllus catilloides > (Rl X X
Orthoceras rushense X X

Qphaerodoma primogenia : X
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Along the wagen road near the middle of the east side of sec.
20, T. 3 N. K., 14 W. are exposed the following strata belonging
above the horizon of the Alrich Coal.

Section of strata, near middle of east side of
sec. 20.

Feet
Sandstone, micaceocus, Coarse - - - - -~ « 6

Shale, olive brown to chocolats color - 2

Limestone, white, hard, with rough sur=-
facesy in layers 3 to € inches thick-

(altitude 376 feet) 3 1/2
Shale, blue, plastic - = - = = = = -~ - - 5
Sandstone, gray = = = = = = = = = = - = 1

In the banks of Bonpas creek between the scutheast corner of
l/ﬂ £ ’/76"‘.?((

"section 8, and the south side of section 28, T. 3 N., R.14 W‘Athe Y

/

following succession of atrata the middle part of the section eor-
responding to shose of the section last described, the youngest out-
oropping farthest north and succesaively older rocks are encountered
torards the south.

Section of strates exposed along BOnDaQLreek between
sections 8 and 28, T. 3 N., R.%14 W,

Shale, gray, sandy - - - - - = = - - -'- - 3b
Sandstons, gray, coarse, micaceous - - - - 13
Shale, olive brown to chocolate colored- - 10
Shale, gray and black = ~ - = - - - - - - - 9

Limestone, gray, herd,with rough surfaces- 2 1/2
Shals, blue » = = = = = = = - = - - - - -= 65 1/2
Sandstone, gray, micacecus - - - - « - - - 11

Strata equivalent tc some part of the secticn last described are

exposed in many places in the banks and branches of a tributary of
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bonpascreek, 2 1/2 miles farther east. In the sast bank of a cresk
near the middle of the north side of ssotion 36, T. 3 K., R. k4 W.
there are exposed the roeks deseribed below:

Section of strata near the middle of north side of

sea. 236.
Sandstone, gray to yellowish-brecwn, micaceous - ~ - - - - 13 ft.
Bhale, olive brown to chocclate cclored « - = - « « = « = 10

Shale, dark, calcareous, with several foseils - - -~ ~« - = 1
Shale, gray to black, laminated - - - = — = - ~ - R A2

The calcareous shale member in the above section furnished
thes fossils:

Lophophyllum profundum, -
- Derbya craasa
Chonetes gilaber
Chonetes varilolata
Productus cora
Productue costatus
Marginifera muricata
Harginifera splendens?
Rhipidomella pecosi
Pugnax uta,
Spirifer cameratus
Reticularia perplexa
Ambocoelia planoconvexa
Hustedia mormoni,
Composita argentea
Clinopistha radiata

Ledg bellastriata?
#&l%ﬁ%bpecten occidentalis,
Aviculopecten sp.,

ABtartells vera

Phanerotrema grayvillensis,

Euphemus carbonariuns

Orthoceras rushense

Olig—fourth mile farther down the creek from the locality Rast

deseribed, there is an outcrop of 3 to 3 feet of gray limestone with
rough surfaces, in layers 4 to 7 inches thick, which corresponds to
the limestone (3rd member) of the ssciion deseribed above in section
20. Considerable quantities of this limestons are said to have been b

burned for lime by the sarly settlers in this region. Rocks rep-
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resenting the lower strats dezcribed irn the fouregeing seotion,

tbgether with sandstons and shals, belonging a little lower in thé
Mecleansboro formation outcrop in many places farther down Bonpas
eregk and its tributaries in sections 335, 34, and 35, T? 3 N., R}

14 W. B8irata &f corresponding age are also exposed along the
branches of Littls Bonpas craak in sections 30,'31 and 32 of T.

3 N., R.13 W, The greater slevation of the surface of the region
mekes possibie the exposure of strata belonging above the horizon

of the limestone &bove described in a number of plaecss in the north
half of the ncrthwest quarter of the Bumner aquadrangle. These con-
gicst of esandy shale cverlain by a ccersse gfained sandstone. This
bed of rather eoarse, ysllowish-gray sandstone duﬁcreps in ths braa ch
of Bugaboo creek, nesar thc middle c¢f ths scuth side of seoc. 34, T

4 N., E.14 V., and along the road one ani one~half miles farther east,
near Prairieton Chapel Whegié ledge feet thick 18 exposed to an
glevaticn of 6505 fest. The log o¢f a water well at the house nsar
this exposure shows ths following sueccession of stratsa:

Log of waeter wsll lies & short distance sast
of Prairieton Bhapel.

7411, 8andy and Pebbly e = = = = = = = = = = = = = « = = 10
Sandstone, ooarse,; Tif8COOUS = — - = = = = = - = =« - ~ - 40
Shale, bluish, 8aNdY = = = = = = = = - « = I M= %0
Limestons, hard = =« = = = - - = o« = = = = = & = = = = 3D
SBandstone, gray - - ~ - - - - - e e et

A thickness of 15 fset of sandstore corresponding to the
upper sandstone in the foresoing section was sncountered above a
blue shale in a water well in the NV 1/4, sec. 32, T. 4 K., R.14 W.
at an altitude of 528 fest. Rocks balcuying below the hcrizon of

this sandstone outerop along the headwaters of Blnpas Creek south
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of Claremont, where a bed of zruy micaceous sandstone and sandy
shale, dipping tewards ths south, is sxpesed to an altitude of about
500 fest. Stratg representing the sams gansral ﬁortion of the sec~
tion outcrop farﬁher:saét in the vieinity of Hﬁgley. Near the mid-
dle of the sest slde of ssotion 6, T. 3 N.; R.ig)w., 12 feet of
gandstone is exposed teo ar zltitude ef 473 feet; and near the 8E
corner of 8¢c, 1, T. 3 K., R.14 ¥, a thicknsss of 4 tc 8 feet of
Bhale outgorops both norih and south of the railroad te an slevation
of 491 feet. In & out along the railrcad a short distance north of
the middle of the south sids of the same section the following
gtrata are expoesed abcva.an glevaticn of £22 faet..

Seation of strata in out along railroad in
sBe.fgg-T. 38/, K. 14 ¥.

CRay, 10668=1ike = = = = = = = =~ = = = = «e’ B

Ti11, brown, Pepbly and sandy - - =~ = « ~ = 1 1/2

Sandsione, browm, mica&CS0UB = «= « « = = - = 1B
About 1/8 mile southwost of the exposure in the railroad cut, a
thickness of 17 fest oY qoarss, micaceous sandstone outcroeps along
the wagon rcad. A sméll guarry has basn'apahed in the sandstcne in
the NW 1/4, sed.. 13 of the seme townghip where a ledge © feet thick
is at present exposad. .Iﬁ water welle in this viainity this sande

stone is encounf@red at an elevaticn of 519 feet.

Parther scuth the gradient of BCnpas Creek ie& sitesper than:the
southward dip of the strata sc that sueccessively lcwer sirsata appaar
in the banks of the oreek in & southward direction.\ There tle
wagon road crossss BCnpas oreek near the S¥ corner of sec. 9, T. 3 N.,
R.14 W., a bted of sandy shale 85 feet thivk is exposed in the east

bank to an altitude of 491 feet, and & .hickness of 16 feet appears
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in the w2et bank to an elevaticn of 487 fest. Reds of shals and
sandotone esguivalsnt te ths abcvs ocutcreop in numerous places along
Bonpas oeresgk and its tributaries for a distance of 3 miles below
the last exposuras.

Near the southeast oorner of sec. 17, T. 3 N., R.14 V. 18
feet of saﬁdstone is exposed abeve © fest of shals, tc an elevation
of 499 feet, &nd in the opnrosite (west) bank of the cresk, a ledge

of micaceous sandstone appsars for a distace of 8 rods to a maximum

height of 15 feet.
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V Stratigraphy: Surficial Deposits

4 mantle of unconsoclidated naterial belonging to the Quarter-

nary system covers the Pgnnsylvanisn rocka over almest all of this
region to a thiékneza varying Irom a few feel over the higher hills
to more than 10C feet over parts of the larger valleys. The average
thickness of these deposits in 200 water welis ¢that penetrated to
hard rock in thie area, is about 18 feet. They consist <f glacial
drift or till, irlerglacial soils, glacls~fluvial beds of sand s nd
gravel, and lotss belonging to the “lelatocens series; and of recen®
alluvium, sand dunes, solla and swamp deponits.
Flelstocene series
Differentiation of the deposits

During the long interval between the depositiosn of the
youngest of the Peanaylvanian rocks in this region and the laying
down of the overlying glacial tilis, the area was a land purfacé
subjected to the agtion of weatheriag and ercsion. Turing this
$ime a montle of resfdual tmaterial and szoil accwmilated over the
greater portion of the uplands and beds of alluvium were denosited
aleong the larger streams.

In some places remnants of the 0lé soil and residual clay
and sand and alluvium of pre-Pleistocene or pre-wguarternary age are
doubtless present beneath the glacial till, for :ueh deposits have
been found in & few of the water wells in the Hardinville gquadrangle.
A 7l-fooct well near the middle of the V. 1/4 sec. 20, T. 4 H., 2. 12
V., obtains water from & gravel bed immediately above hard reck which
may represent a pre Fleistocene siream deposit. The log of ancther
well put down near the N¥. cor seec. 30, T. ;T He., Ra 12 9., obtains
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water from a gravel bed immediately above hard rock which may represent
a gre—Plaﬁagheene stream deposit. The log of another well put down
near the EW. cor. see, 3¢, T, 5 ¥., R. 14, 7., indicatea the presence
of a soll rorizon beneath lllinelan till, as shown below.

Log of well near the IW. gor. sec. 30, T. 5 N., R. 14 7.

4. Clay pebbly g
3. Buck,black 1
2. Cloy,pebbly 1
1. Sandstome i

In the above log 1t sesms cartainm that member Ho.J3 ree

presents a pre-~Iilinoian soil zone. The pedhly clay of member Ho.2

may indicate a remmant of a $ill sheet earlier than the Illineian
or 1t may be residual mmaterial, er an a.liuviai deposit laid dowm
by a pre- Illinoian ztiream. ‘

The log of ancther well near the northeast corner of set~
tion 21 of the sane townshiypy shows & similer seil borizem below the
Illinoian till.

Log of ®=ell near the ¥E. cor. seec. 21, T. 5 H., R. 14 %,

Clay ,sandy 4
Ciay,pebbly, (hard pan) 15
ek, black 6

Besides the pre-Illinoian soil zone, the Tleistocene de-
posite recognized in the guadrangles are the Illinoisn glacial drife,
which is present over almost the enfire area; the S'aagafa-nn soil,
which has been penetrated in a number of water wells in the guadrangles;
loess which forms a thin blanket over the 4rift in the more hilly
paris of the region and is though ;} to be mostly of Iowsn age; and
remnants of terrace deposits of sand and gravel over the flood plains
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of the “mbarrass and Yabash Rivers which represent glacie fluvial
depoaits of Yisgonain age.
Tilinoian Drif%

Distributlon.- Fuoeh the greater p@r%i’-tm of the Pleistocene
deposits in this region congists of glacilsl drift of lllineian age,
and, except where removed by mere recent erosion, this drift is
present over the entire surfage of the quadrangles. The upper sur-
face of this drift is wore or less irregular, but nowhere in thia
reglon are morainal features developed. The pre~Illinoian surface
upon which the drift was spread was alse quite uneven and hence the
thickneas of the Illincian drift as far from uniferm. It is thickest
aver the main lines of pre~-Iliinoisn drainzge which correspond
in general to the present valleya of the Yebash and fmbarrass Rivers
and their larger tritutaries.

A\Eﬁg—fnot #ell put down not far frem the present channel
'/:;T;;;_;;;;;, near the middle of sec. 16, T. 8 K., R. 13 7., penss
':'trated recent alluvium for 42 feel and reached hard rock at a depth
1\@! Ef? feet. In putting down a well in the SW. 1/4 sec. 19, T. 4

He, R, 12 ¥., a thickness of more than 10C feet of Tleistocene de~
posits, mostly Illinmolan drift, was penetrated, and a dr;iling for
01l near the 5¥. cor, Seo. 7, T. 4 M., R, 12 ¥,, reached hard rock
at 111 feet. Im all these wells the Illinolan drift makes up the
larger portion of the Pleistocene materials.

A well put dowm on the flood plaism of Huddy Creek, at
Sumner, penctrated 59 feet of Pleistocene material imeatly Illineian
£111) bvefore reaching bed rock. Another well near the middle of the
pouth side of sec. 26, T. = ¥., R. 13 ¥., near the valley of Raccoon

Creek, reached hard rock al a depth of 54 feet. A well in the valiey
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of Crawfish Creek in the ¥% 1/4 of see. 7, 7. 1 H., R. 13 ¥., passed
through 40 fest of Illinolan $ill. 2 well 1/2 mile south of Bridge~
part in the valiley of Inﬂiaﬂ'ereek, penctrated 90 feet of Tleistocene
depoaits, mostly Illincian ti1l before reaching Pennsylvaninn rocks;
and wells in the lewer course of the valley of Zonpasz Creek in the
Fatoka quadrangle, are said to penstrate z thickness of 150 feet

of Tleistocene deposits, the greater portion of which fs probably
Illipcian $ill.

Cver the higher uplands of the Eirds quadrangle, and on the
hille near the east side ef the northeast guarter of the lardinville
area, and over the rougher parts of the southwest guarter, the I1llinoien
arift is conmparatively thin. An exposure near the middle of see. 17,
T. 8 N., R. 12 7., shows only three feet of drift above a ledge
of sandstone, and in the 5%. 1/4, see. 27, T. 5 ., R, 14 ¥,, are
only five feet of Illinoien ¢till ahove an outeropping ledge of hard rock.
Exposures showing the entire thickness of the Illinoian drift in the
Hardinville gquadrangle are not common as the streams have in enly a
few places cot entirely through the Tleistocene beds, but in the Dirds
arga such exposures are much more freguent.

On the hills in the central portion of the Sumner quadrangle,
the Tllinoian till is less than 10 feet thiek.

The Illinoian £ill in this region consists of an intimate
mizture of clay, sand, pedbles, and a few small bounders of many kinds
of rock. Vhere partially weathered 1ts color varies from yellowishe
gray %o light brown, but in the deeper, unweathered portions it is
bluish gray. The clay and sand comprising the main body of the tiil
were probably derived far the most part from local beds of Seleansbore
shale and sandstone which hae been deeply disintegrated before the
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Illinoian lee shee} moved over the region.

The coarser constituents of the €ill, the pebbles and boulders,
consist in part of erystallime rock transported by the ice sheet from
areas far %o the north and northeast of the guadranglies; and, in part,
~ of pebbles of chert, sandy shale, iron concretions, and occasional
fragments of limestone of sedimentary origin that were carried a mnehF
shorter distance. The boulders of igneous rock are few, mostly pink
granites and green atcenes, lesr then two feet in diameter. Many pebbles
1gsa_tﬁau i inch in diameter were plcked out of the drift at a number
of localitles for the purpose of finding what ratio those of sedimen-
tary, and so probdadbly of lecel erigin, bere %c these of igneous origis.
The results are shown in the following tabdle.

- Table showing the relative number of pebhles of different
kinds of rock from the Illinoian tiil

¥ind of roek Wear mid~  Hear mide W i/A 0 1/4
dle of dle of S, sec .30 BOC +&0 4
ses.9,3. gide of T.2 N, TdE.,

3N., R. see. 4, T. R.13 ¥e R4

3 ¥ s . a -
" No. ;t Ho. o - Bo. of FHo. of

pebbles pehbles pedbles pebtles
Branite 5 io 9 23
Sehist 3 1 a
Quartz (orystale ,

line] 28 8 15 35

Guartzite 51 29 ; 26 45
Chert 178 87 27 118
Sandy shale v 46 15 a7
Iron concretions , . T 7

e T et e

The predominance of the sedimentury material im the pebbles
of the drift in this reglon will be seen from the abeve table im whieh
82 per gent of the peblles taken from the first locality; 75 per cent
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of those from the second; 70 per cent of those from the third, and
74 per cent of those from tbe fourth were of chert, sandy shale, or
iron concretions that might have been derived from local Tennsyle
vanian beds.

Within the Illinoian till there occcur zones of glacio=
fluvial sand and gravel that were sorted cut from the till and de~-
posited as frontal aprong or along the channels of streams that
flowed out from the front of the ice sheet during a temperary re-
treat. At different levels sandy zones in the drifi have been
firmly cemented with calcium carbonate deposited from percelating
water. These are known by drillers of water wells as “"gement"
or "cement rock® and are said to require blasting In digging through
them. An exposure showing such cemented bands nay be seen in the
| west bank of Honey Creek in the 5E. 1/4 aéc. 30, T. 6 §., R. 12 W,

Section exposed in the west bank of Honey Creek,
sec. 30, T. 6 H., R, 12 V.

5. Till, sandy with pebbles, red 12
2. Till, sandy, with peblbles, yellowish to
brawn. somewhat cemented with calciun
ecarbonate 11/2 «21/2
1. Till, sandy and pebbly, dark gray te
blue, with several bands firmly cemented
with caleium oarbonate (cemtnt rock) 9
A representative section of the Pleistocene deposids is exposed in
the west bank of Bonpas Creek, im the SE. 1/4, sec. 17, T. 3 H.,
R. 14 W. as shown Velow:

Section of strata in west bank of Bonpas Creek,

gec. 17. :
Clay,loess=like 4 1/2
Till,yellgwigh-brown,with pebbles
{Iliinoian) 16

Sandstone ,micaceous p 5
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Another good sectien of till is exposed for several rods
above and below Yeager ford in the east bank of Horth Fork of Embarrass
River, in the SW. 1/4 sec. 33, T. 6 N., R, 14 W., as shown below:

Bection in east bank of North Fork at Yeager ford
3. Clay,loess~like, yellowish brown, somewhat

sandy 6 é
2. Till, pebbles numerocus, yellowdgh brown,
cemented bands in the lower part 14

1, Til1l, pebbles numerous, bluish,hard, much
cementsd 12

The total thieckness and the relations of the Illipoilan

till at different places in the area are shown in the logs of the
following wells:

Log of well near middle of sec. 28, T. 6 H., R. 13 W.

Thickness Dep th
= Feet Feet
Clay,loess~like,with occasional small pebbles 9 6 9 6
Till, sandy,with numerous pebbles, and showing
cemented bands in lower parsg. 20 29 6
Clay,bluish gray,pebbly 2 6 32
" Shale,bluish 8 ' 40

Log of well near SE. cor, sec.35,T. 6 N,, R. 14 W,

Thgcknega Depth

Feet Feet
Clay and $ill 12 12

Till,bluish gray,pebbly, (hardpan or cement
rock 29 41
Sandstone,gray 8 49
Log of well near center of sec. 31, T.6 N., R. 13 W,

Thlgzaggéz Depth

Feet
L701ay and till 13 13
Till,pebbly (hardpan) 17 20

Quicksand x 5 35




Log of well near SE cor, sec. 18, T. 4 N., R, 13 W,

Igigknesa Depth
eet Feet
Till, pebbly, yellowish gray above, becoming

bluish below 24 24
Sand 5 29
Sandstone 1 30

Log of well near northeast{ cor. sec. 11, T. 6 N., R, 13 W,
Thicknegs Depth

ill1, pebbly,yellow 1 15
Gravel and sand 5 20
Till, sandy and pebbly 5 25
Sand and gravel 5 30
Till, sandy and pebbly ' 5 35
Till, with streaks of gravel and sand 70 1G5
Shale,gray,micaceous 15 ' 120

Log of water well in sec. 6, T. 2 B,, R, 13 ¥,
Thickness Depth
Heet Feet
Clay,loess=-1ike, few or no pebbles 4 : 4
Till, pebbly (Illinoian) 13 15
Shale 5 20

Log of well in SE. 1/4 sec. 28

Feet Fee
Clay,loess~like 4 4
Tiil, blue,pebbly,{Illineian) 35" 39

Sandstone 1 40




Log of water well in sec. 17

Zeek Feet
Clay,loess=like 2 6 2 6
Till, pebbly {Illinoian) 14 16 6
Sand 6 17

Hany of the shallow water wells peneirate a bed of sand or gravel
in the $i11, 1 %0 10 or more feet thick, from which they ebtain
the water. Many of these sand beds are small pockets, but some
of them appear to extend for considerable diﬁtane&a.cwzider Valley

filling: Onme of the comspicuous topographic features of this
region is the broad nearly flat bottoms of the smaller as well
ag of the larger stream valleys. The material of this filling
in the smaller valleys is chiefly glacial till, but occasi onal
sandy layers, and more rarely bands of gravel are present. In the
filling of the larger valleys, glaciasl t1ill occurs in the lower
part, and sand and gravel make up & much larger proportion of the
fluvial deposit. The main time of this great and extensive valley
filling in this region waa during the lllinocian glacial stage, as
ia indigated by the fact that in some plaa&attheaa deposits are
covered with a thickness of several feet of loess, and in some
places a part of the till of the valley filling had teen removed
by the atreams prior to the deposition of the loess, and a deposit
of typical yellow fossiliferous Iowan loess, overlain by the
younger more widespread brown loess, has been deposited over the
top and upper part of the terrace slope. An exposuyre showing
such a relation of loess to the terrace slope occurs in the
BE 1/4, sec. 24, T. 4 H., R. 12 7. and in other places in the
Birda gquadrangle.

Although the main part of the filling of the valleys
took place during Illimcian time, the larger valleys received
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glaciec fluvial deposits of sand and gravel during the ﬁiaconéia
glacial state and additions of loess, and deposits of fluvial silts
adjacent %o the siream channels have been made in later Tleistocene
and Necent time.
Sangampon Soil

Ko exposures of Sangamon soil are known in the guade
rangles ‘but this zone has been encommtered in a number of water
wells in the area. This ald soil consists of dark carbonaceous
clay which often containg numerous fragments of wood. It im
usually encountered at depths from 10 to 18 feet and is often
directly overlain by sand, but in some places by clay. It was
developed during the Sangamon interglacial time over poorly drained
areas in places where conditions were favorable for the presers
vation of the organic matter.

The following logs of wells in this region will show

the relation of the Sangamon so0i1l to the associated Pleistocene
beds:

Log of well near the middle of south side of sec.28,
T. 6 8,, Re 14 W,

sond -
Yuck,black,with brush and woed

fragments 4 - 10
Muck,black,sticky 5 15
Clay ,dark,pebbly 10 25

Tog of well near middie of south Balf sec.if T, 5 1.

7 IThickness Jgpth
Sand 18 18

Hueck,black : 1 19



The following logs of water wells in this region will shew the LPOH’
relation of the Sangemon soil to the aszociated Pieistocens beds: ?é////

7ell near middle of 8 1/2 o
8€¢. 14, T.3 N., R.13 W.

£ s
Foet ﬂﬂ}'U :PA
Clay 29 T e

o
G{Jf J
]e{uck, blaCk et e e e e e e - - - - 6 > o

Log of well in SW 1/4, sec. 35, T.3 N., R.R4W.

Feet
Clay, yellowishegray = = = = = = = = = = = = = = 10
Muck, black, with wood fragments = « = = =« = =« = i
Till, Dbluish gray with 2ebbleg = = = = = = = = = 12
fandsotone, gray = = = = = = = = = = = = = = = = 1

Another well in the southwest 1/4 of section 4, T.2 N.,

B.13 W. passed through the following beds.

Log oﬁ&ell in section 4, T.2 N., R.13 ¥.

Clay = = = = = = = ¢ = - - - = - - - = - - - - - 20
Mugk, black with wood fragments - - - = =« =« - =« 3
Till, bluish, PODD1Y = = = = = = = - = ¢ = = = = 3

In the sovthwest quarter of ths quadrangle, a wsll put down in the
valley of Crawfish Creek in the NE 1/4, sec. 7, T.1 N., R. 12 W.
penetrated the following strata:

Log of well in sec. 7, T.y&., R.12 W.

Clay = = = = = = = = ¢ - - .- = = - - m - - - 18
Micksand « =« - = = = = = & = ¢ = = & - - - - - 3
Clay = = = = ¢ = - e e = - - - - - e - - - P 8

Sandy clay, dark, with many wood fragments
(Owner seid it resembled a decayed brush hezap) 3

Till, bluish, pebbly = = = = = = ¢ = = = = = = = 7

SandStoNe = = = = - = = - = = = - =« - - = .= 1

In another well in the valley of J°rd§ﬁ Creek, in the NE 1/4,

V74
geo. 33, T.1 N., R.k% W, the following strata were penetrated:

Sand, with clam shells = - = = = = = = = = = = = 1/2

B0il, V180K = = = = = = = = = = = = =+ - = - = = o
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Log of well near middle of south half sec.21, T.
6 N., R, 14 W,

Thickness Depth

Feet Feet
Clay,sandy 10 10
¥uck,black,with wood fragments 2 12
Sand and clay 12 24

Log of well near middle of east side sec. 25, T. #

N k2 R . 13 ‘l’] -
Thickness Depth
Feet Feet
Clay 18 i8
Muck and rotten leaves 6 18 6
Clay 1 6 20
Gravel 1 21

Another well three miles north of the last in the valley
of a tributary of Raccoon Creek encountered about 14 feet of black
muck with wood fragments, overlying pebbly till, at a depth of
18 feet.

In a well near the middle of the east side of sec. 8,
T.l W., R. 13 7. a zone of black muck containing wood fragments
lying above a bed of sand and gravel 10 feet thick was reported
at a depth of 12 feet.

In a number of pla ces there is exposed aleng the slopes
a band of gravel or concentrated pebbles in an iron-stained zone
at the top of the Illinois qgift and beneath a few feet of loess-
like clay. The pebbles in this zone were concentrated at the
surface of the drift by the removal of the finer constituénmts
of the till through sheet wash and erosion during the Sangamon ine

terglacial stage previous to the deposition of the overlying loess.
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The following sections of exposures will show the re=
lation of this zone of concentrated pebbles and oxidized material
to the underlying Illinoian till and the overlying surficial ma-
terial.

Seetion of Flelstocene teds exposed nsa; the gidﬂle of the

SRR

Clay,resenbling loess but with

ccoasional small pebbles 5 & S 6
Gravel, sandy, reddish-brown,grad-

ing downward inte pebbly $i1l1 & &
T41l, sandy,with numerous petbles,

reddish-broun abeve, yellowish

gray below (Illinoian drift) 11 17

Section expesed along the roadside near the NE. cor sec.

IE. :i g Eill ‘ﬁ s, lg LZ;

Blay,yellgiish gray,with a few
b

pebbles 4 4
Gravel,sandy,reddish brown,grading
downward into pebbly till ¢ € & 6

Ti1l, sandy,with many pebbles,reddish
above changing to grayish brown
below (Illinocian drift) 8- 9 6

Section exposed at the north end of spquer bridge, near
T 5 % n - ) i 14 ] .

Ak

Ve COTs BEC

e

Clay,yel owish-gray, fine,with a few
pebblea b 5

Gravel, sandy,yellowishe-brown é 5 6
Till, pebbly,yellowish brown above
and bluish gray bvelew, cemented
bands at different levels in the
lower half 26 &1 6
In the north part of the Summer quadrangle, such a
zone of concentrated gravel is exposed below 4 feet of loess and

above Illinoian till along the wagom road one half mile west of
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the town of Ea&léy. One and one=half miles northeast of Summer
near the middie of the south half of sec. 34, T, 4 ¥, R, 13 ¥,

and near the S7. corner of sec. 5, T. 4 N., R. 12 7., such a gravel
sone is overiaind by 4 to 5 feet of loess~like ¢lay. In the

south half of the area & zone of concentrated gravel overlying
Illinofan till ie exposed, beneath € feet of loess=~like clay in

the wagon road near the middle of section 22, T. 1 K., 2. 14 ¥.,
and farther sast near the middle of south side of sec. 4, in the
87+ 1/4 of sec. 9, and near the middle of the weat side of sec.

13, T. 1 3., 2. 13 Y., 4 to 7 feet of loess overlies such a zone

of gravel.

Digtritution and Thicknegs = The loess has a nmch greater
development in the northwest and westecentral portions of Illinois
than in the eastern and southern parts of the State. It has a
much greater thickness over the clder Kansas drift sheet in Iowa
and the Illinoian drift sheet in Illinols, than over the younger
til11 sheets of the Iowan and Visconsin glacial atages. The surface
of the Illinoian drift in the Hardinville and Birds, Sumnar and
Vincennes quadrangles is generally covered hy a hlankaﬁ of loess
of variable thicknes:z. The thickness ls greatest, 4 to 20 feet,
over the more hilly portioms of the area particularly north of
EZmbarrass River between Honey Creek on the west and Vabash River
on the east. Over considerable areas of the more level uplands
in the gquadrangles the thickness does not exceed 1 to 3 feet, i
and in places, as south of Oblong between North Fork and Big Greek;g
loess is entirely absent. HE
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Phyvglcal Characier - The loess consists of fine-grailned,
unatratified material which in this region is generally brown in
color. Inm places where the loeces is unusually thick the lower
part of the deposit is yellowishegray, and the upper part is a
brovn material such as is generally present over the $ill. The
lewer, yellow loess contains $ypical loese fossils, and appears
to be a remnant of an older deposit, vhile the upper brown loess
seldom contains any fosails, and when these are present, the
shells are much sasller ithan those of the same species in the
lower yellow loess. Tﬁe loess is composed of minute angulur
particles of gquarte, feldspar, hornblende, ealcite, and other
minerals, the undecomposed and ignsous nature of many of which
indicates that they were derived irom the roeck flour of glacial
t111.

The texture is usually quite umiform througheout, except
for occasional pebbles which range in size from a small fraction
of an inch to one inch in diameter, and which occur only in the
lower & or 4 feet of the deposit.

Some of the pebbles occurring in the lower part of the
lpess are of chert or limestone or sandstone of local orggin,
and others are of crystalline rock. Amy kind of pebbles present
in the underlying ti1l1l may occasionally oocur in the lower part
of the overlying losss, not only on the gentle slopes but also
over the more level paris of the region, and not alone in the
Sumner and Vinecennes gquadrangles but they are occasionally present
in the lower 2 to B feet of the loess over the greater portion of
the Hissisaippl Valley.



—

The following mechanical analyses of loess made by Milton
Whitney of the U. 3. Department of Agriculture, give some informa=
tion with regard to the size of the grains of the surface loess
in eastern Illinois, and prebably indicate fairly well the texture
of the surface loess of the Sumner and Vincennes quadrangles.

Mechanical analyses of the loess in eastern Illinois

Diameter in Conventional Galatia, near Green- Koweagusg
millimeters name 1 to 18 in.from up,2 to 15 2 to 18
surface in. from in. from
? i 8
Per cent Fer cent Per cent
2 to 1 Fine gravel 0,00 0.30 0.00
1 to .5 Coarse sand 0.00 .1.06 0.08
5 Bo 25 Hedium sand 0.02 3.42 0.77
25 %o 3 Fine sand 0,30 3.30 0.11
-1 te .05 Very fine sand 5.21 6.47 4.88
.05 to .01 811t 57.75 55.48 52.50
.01 to 006 Fine silt 12.78 11.70 12.15
005 to .0001 Clay 20,36 14.90 22.10

Total mineral
matter 96,42 96.62 82 .59

Organie matter
water loss 3.58 3.38 6.61

Loss by direct !
ignition 6.01 3.11 5.73

Subdivisions and fogsils- Two kinds of loess can be dis-
tinguished in this region. 3Both of these kinds are thought to have

had a similar origin, but to be krgely offdifferent age. Over the
greater portion of the surface of the uplands the loess overlying

the Illinoian $1l1l is generally brown, and claylike and rarely
contains fossils. In places on the hille bordering the larger sireamg
where the loess is unusually thick, a clearly marked plane of un-
conformity is present in the midst of this deposit. The upger part
of the loess is brown, contains no fossils, and resembles the loess

that is generally present over the uplands. The lower part of such



deposits is yellow to yellowish gray, more porous than the upper
loeaes, and often contains numerous loess fossils.

A leccality in which both beds of loess are well exposed
is in the wagon road up the hill souih of the Bright Light feery
over Wabash River, in the ¥V. 1/4 sec. 7, T. & N., R. 10 7., where
the following section was made:

Section of loess exposed in see. 7 T. 6 H., 2. 10 ¥W.
3 Loess, brown, without fossils | FgEt
2 Loess, yellowish gray.fossiliferocus 13
1 7111, brown,pebbly (Illinoian) 12

The altitude of the top of the yellow loess at this place
is about 526 feet. The following fossils were collected from the
lower leess, YNo.2 of the section whereas no fossils were found in
the upzer brown loess deposit. The fossils in this list, as all
of the other fossils from the loess listed in this report, were
identified by Dr. "m. H. Dall of the U. 8. Geeologizal Durvey.

Fossils from the lower loess in the abavé section

Sueccinea avara Say

Polygyra multilineata Say

Pelygyra hirsuta 3ay

3¢robilops labyrinthica Say

Helicodiscus parallelus 3ay

Circinaria concava GSay

Vitrea radiatula Alder

Iymnaea desidiosa Say

A similar succession of Fleistocene deposits is exposed
in the wagon road up the hill 2 miles nmorth of Russellville, near
the middle of the ¥. 1/2 sec. 29, T. 5 ¥., R. 10 7. The follow~

ing section was made at this place.
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Section of Pleistocene beds exposed in smec. 26.

Feet
Loegs, brown, without fogsils 7
Loess, yellow to gray.,fossiliferous 11
Till,brown with small pebbles
(I1lineian) 14

The yellow loeas at this place was about 478 feet above sea level
and furnished the fossils listed bilow: |
Fonsils from the lower loess, of the last section

Succinea avara BSay

Tolygyra profunda Say

Polygyra hirsuta Say

Folygyra fraterna Say

Pyramidula alternata 3ay

Helicina occulta Say

Abeut one and one-half miles north of Green Hill chruch,

in the SW. 1/4 sec. 20, T. 6 N., R. 10 7., is exposed a thickmess
of 7 feet of yellow,fomsiliferous loess, overlain by 6 feet of
brown, nonfossiliferous clay. The lower yellow loess at this place
contained very numerous loess concretions and furnished the followe
ing fossils:

Fogsila from the lower loess in the 5VW. 1/4, sec. 20, T.
6 §. R. 0 V.

Succinea avara Say Vitrea radiatula Alder
Folygyra fraterna Say T“pmatiopais lapidaria BSay
Vallonia pulchella Yuller rupilla sp. fragne
Pyramidula shimeki Pilsbry Iymnaea desidicsa Say
Along the wagon road near the middle of the 7. 1/2 sec.
31, T. 5 ¥,, R, 10 7.,the following section of Fleistocene beds

are exposed:
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“Seetion of loess exposed in the 7. 1/2 mee.3l, T. § H,,

R. 10 W,
Loess, brown, without fossils 8
Ioeas, yellowish gray . fossiliferous 6

The top of the yellow leoess at this locality was 482 feet
above the sea, and the specles of fossils it contalined are listed

below:

Tossils from the lower yellow leess im the ¥. L/2 sec.31,
T?. 8 XN, B 10 W,

Suecinea avara 3ay
Helicodiscus parallelus Gay
Strobilops labyrinthicus OSay
Helicina occulta OSay
In the east side of a ahall hill of loess surrounded
by sand covered terrace deposits the following section was ex=
posed in the SE. 1/4, seec. 24, T. 4 Y., R. 12 %W,

Section of Pleistocene beds exposed im S5E. 1/4 sec. 24,
T, 4 B, R 12 W,

Feet
Loess, brown without fossils 4
Loess, yellow,fossiliferous 3
Clay,fine,with concretions 2

The foasils listed below were collected from the
yellow loess at this place, the top of which was about 440 feet
above sea level.
Fossils from yellow loess in SE. 1/4 sec. 24, T. 4 T., R. 12 W,
Succinea avara Say
. Pyramidula shimeki Pilsbry
Bif idaria armifera Gay
Fomatiopsis lapidaria Say

Tymnaea desidiocas Say
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The follewing species of fossils were found in the
yvllowish gray loess beneath 9 feet of brown loess, in the south
bank of Imbarrass River at lawrenceville:

Fasails from lower loeses in south bank of Embarrass
River at Lawrenceville.

Suceinea avara Say
Tolygyra multilineata Say m>
Polygyra hirsuta 3ay
Tolygyra fraterna Say
Pyramidula shimeki Pilsbry
Circinaria conmava 3ay
Helicina occulta GSay
On the east side of Chimmey Hills, aléng the wagon road
between sections 31 and 32, a few feet of yellowish-gray loess
containing fossils similar to those listed above is exposed near ShiE
the top of the hill and continues down the slope nearly to the PR P
floodplain. This yeliowish-gray loess is overlain by a thicknese
of 5 to 8 feet of yellowish-brown pebbleless clay such as covers
the surface of the oplands over the greate: part of the guad=
rangles.
A similar exposure of loess nésure along the wagon
road in the ¥V, 1/4 sec. 18, 7. 1 ¥., R, 11 ¥., where & bed of
gray to yeliow, fossiliferous loess, 5 feet thilek, is overldin
by a thickness of 6 feet of brown clay, contziningz ne pebbles
or fossils, such as generally cevers the surface of the uplands.
A bed of yellow fossiliferous loess underlying a few feet of
brown leess is also exposed near the middle of W. 1/2 sec.lO,
7. 4 H., R. 12 7., and again near the middle of the Z. 1/2, seec.
2, and near the middle of the T. 1/2 sec.24 of the same township.



The yellow, fossiliferous loess that in places in this
region immediately overlies the Illinolan drift resembles the
typical loess of northern and western Iliineis, where it is in many
- places separated from the underlying Illinoian $illi by a peat
bed or old soil horizon, and is thought $o be chiefly of lowan '
age. The overlying brown non-fossiliferous loess which generally
covers the Illinolan till over the uplends of this region is
thought to be in part of lowan, d4nd in part of later age. The
brown color and lack of Sossils is thought to be due to the slow
rate of acculmlation of this deposit, thus permitting more come
plete oxidation and lesching of this material than oceurred in
the underlying yellow loess which is present only in places exe-
ceptionally faverable for such accumulation aa-shoﬁn by the greater
thickness of the deposit where it is found.

on - The homogeneous, well-gorted

character of the loeas indicates that it has been transported an d
deposited by either wind or water, for no other geological agent
is capable of so thoroughly sorting the material it deposits.

The general distribution of the loess, that being thicker on the
hills bordering the larger streams tﬁan ever the lowlands, and
especially thick on the tops of the hills bordering the windward
side of valleys; the usual lack of stratification or lamination
of the loess deposits; the vertical distribution or range in
elevation of the loess that ic present en the tops of the highest
hills as well as in places over the lower slopes and lowlands;

and vhere it is well deielapad, the presence in the loess of
entire shells of species of air-breathing gastropods that now live
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on relatively dry woodland aills, = all these are strcpg evidences
that most of the loess in the Yississippi Valley was carried and
deposited by the wind rather than by water.

Source .- The loeal pecullarities of loess dis%rihutian,
being thickmst on the bluSfs bordering the larger streams and
especially upon the hills on the east side cppomite the direction
from which the prevalling winds blow, is such as to indicate that
a large part of thim material has been immediately derived from
the river flood plain which during times of drought are at present
productive sources of dust. A large part of the loess material
carried for a distance by the wind and dropped in places net
well covered with vegetation was doubtless picked up and carried
forward some distance an dropped again, and again, until much
of it is now a long distance from its original source.

Another possible source of a small part of the lower
portion of the loess is the boring of earthworms by which fine
material from the underlying till was brought up tb the Surface,
the aggregate results of their work during the time the loess
was accumulating to the limita of depth of such borings, may have
been of appreciadle amount. JAnimals in making their hnrreﬂa'
wounld also bring up from lower levels some of the materisl now
found in the Iawer‘ﬁarﬁ ef the loess. IHowever, it is thought
that no very important part of the loess was derived from the
underlying drift by the activity of suchk animals.

Jisconsin Terrace Remnants
Discontinuous areas of sand and gravel occur over the

broad river flats in this region, and represent a filling of the
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valleys of the EZmbarrass and Uabash rivers to a height of 10 to
15 or more feet abvove the present 1evai-ef the flsedpiains. The
materials ramge in size from coarse sand %o pebbles wmostly less
than two inches in diasmeter. These coarse deposits are worked
as gravel pits in several places in the area.

This material is thought %o have been deposited along
the valleys of the loaded streams that drained away from the front
of the ?iﬁsonsiﬂ iee sheet during the time the margin of this
glacler extended southward within the drainage basins of these
streams. Since the Tisconsin ice sheet melted from the regieﬁ
the rivers have carried less gediment, and hence have deweloped
their floodplains at a level several feet lower than the top of
the Wisconsin valley filling, a few remmants of which are all
that are left.

Dune Sand

The most conspichous dunes of sand in the Hardinville
and Pirds quadrangies cap the bluifs bordering each side of
Jabash River. In this region, as alsc farther south, the valley
of the Wabash is gemerally bordered op the east to a width of
one to four miles by sand dures. lost of these, however, lie
east of the border of the mrea. <On the west side of thu Wabash
sand deposition has been much less extenaive. An important sand
dune ares eccurs in secs. 3, 4, and 5, T. 6 ., R. 11 ¥. Loose
sand slgo covers the tops of the hills in sec. 11 of the come
township, in sec. 32, T. 6 ¥,, R. 10 ¥,, in secs. 17, 1B, 29,
and 31, T. 5 ¥,, R. 10 ¥., &and also in secs. 8, 9, 11, and 12,
Te 4 He, R, 11 ¥, The sumnits of these dunes Ar& usually kigher
than the upland surface 2 or & miles bagck from the river.



Besides the sand dunmes that occur on the bluffs smaller
areas of low dune-~iike hills are in places present an the flood
plain of the river. Xost of these dunes are elongated in &
north=-south or northwest-southwast direction and are irregularly
arranged. The most conapicuous dunes east of the river are
in seo. 5, 6, 8, 9, 10, and 16, T. 6 F., R. 10 V., and in secs.
6, 81, 22,27, and 54, 7. 5 H., R. 10 W, Vest of Tabash River
the largest dunes are in secs. 13, 16, 17, 18, and 19, T. 4,8.,
Re 13 W, A thin veneer of sand is usually preasent above the
patches of gravel that form terrace remnants in several places
near the south border of the Sirds quadrangle.

The most important areas of wind~blown sand in the
Hardinville quadrangle border the east and west sides of Horth
Fork of Embarrass River in Tillew Hill and Sainte Harie toune
ships.

The sand is composed chiefly of guartsz grainag, which
are commonly yellow to brown, and of mediwmm size though not at
all uniform. The sand rarely shouws any signs of stratificatien.
It is more recent than the Tllinoian t11l, but is not 21l of
the same age. A part of t.e sand was more recently deposited
than the main bed of loess for in places on the hills sand overe
lies the lowexr yellow leess. A part of it is younger than the
Tisconsin terrace deposits for in many places small sand dunes
stand on the gravel terraces over the flood plains of the Tabash
and Dmbarrass rivers.

The position of sand dunes on the flood plains and on
the bordering hills; their relation to broad areas of flood plain;
their grains composing them, which resemble the particles of
intermediate size among the constituenis of the alluvium; and
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the fact that they are much the best develcped on the east side
of the valleys or flood plains, indicates that the sand was
gathered chiefly from exposed portions .of the flood plains and
terraces in times of drought and was transported and deposited
by the pmetailing westerly winds on the obstructing hills,
where the velocity of the wind wae checked, and wheee a covering
of vegetation may have furnished permanent lodgment for the
load that was dropped.

Alluvium,

Alluvium forms the flood plains of all the larger
streams of the area, the most extensive being the valleys of
Wabash and Embarrass rivers. Smaller areas occur along the
larger tributaries and bordering the lower coursges of almeost
all the smaller creekd of the area. The alluvium consists
of stratified beds of silt, sand, and gravel, clay and occasional
areas of muck. The larger streams of this region are at present
adding to.the alluvium during every season of high water, but
their gradients are so gentle that only fine sili is generally
being laid down, and a very large percentage of the mineral

carried by the streams is in solution. e-¥17

k] 2

Wabash River at Vincennes carries an average of 336
parts per million of mineral matter in solution compared with
193 parts per million carried in suspension, or nearly twice
as much mineral matter is carried by the Wabash in solution as
in suspension. Embarrass River at Lawrenceville carries on an
average 283 parts of mineral matter per million in solutien
compared wih only 66 parts per million in suapﬁnégion, or more
than four times as much mineral matter is ecarried in solution

as in suspension by this strmmﬁa
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A zome of muck or black clay is oftern found abave
ITllinoian till at a depth of 10 to 30 feet below the present sur-
face. This muek is thought to bave been formed im shallow dew
presaions in what was the surface of the region during the
Sangamon mmr@eiaz stege, and the alluvium 10 to 30 feet
thick which overlies these muck deposiis has probably been laid
down during post Sangaomon time, probably in large part durinmg tie,
time ox great aggradation of the larger stream valleys, when the
margin of the T7iseconsin ice sheet stood not many miles to the
north and northeast of this area.

During the time of greatest sggradation of the streams
én late Visconsin time the river flat of the Vabash and Imbarrass,
in thia region was several feet higher than the level of the
floodplain of the present streoms as shown by the hiehgt of the
gravel terrace remmants in their wvalleys. The filling up of the
valleys to such a height caused the silting up of the lower
coursea of the streams tributary to the Vabash and Fmbarrass to
a corresponding height. Oince the Wisconsin ice sheet withdrew
from the drainage basins of these rivers, their waters bhave been
burdened with a muchk lighter lead of aedimgnta and have been able
to gradually lower their channels to their present level. At the
sape time the £ridbutary streams began to lower the portion of
their channels adjacent to the rivers to a corresponding level,
and since then have continued the headward development of this
lower channel within the wider, higher level flood plain of the
valley. Racceoon Creek has developed a channel several feet wide
about 10 feet below the level of the main fleed plain, as far
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north as the middle of section 8, T. 2 M., . 12 %. Ina
similar manner Crawfish Creek has cut a narrow channel é or 7
feet below the main flood plaln as far nerth as the middile of
the north half ef sec. 20, T. 1 H., R, 12 7,

Towards the mouths of the tributaries where the lower
chaunel has been developed to a considerable width, the latest
deposits on the surface of the lower flood plain are of pructieally
the sane age as the uppermost deposits of alluvium on the higher
flood plain bordering the lower chammel and headward in the wvalley
above the place where the lower channel has veen developed. The
lower channels are not sufficiently wide to hold the water of the
streams during time ef flood, conseguently the surface of both
the high-and the low-level flood plaing receive a deposit of
silt during every time of high water. HEnee, the alluvial deposits
of the low-level flood plainms are all of post 7isconsin age,
while all but the upper part of the alluvium of the higher level
flood plsins are probably of Wisconsin age, an undétermined thicks
neas in the apper part bveing post Tisconsin.

The natural levess consist of slight embankments of mud,
sand and fine gravel formed in some places along the banks near
the channel of Imbarrass River during times of overflow and %o
a less extent along the channel of the Yabash, The deposit is
mafle where the current of the over¥lowing river is first checked
by the shallowness of the water on passing outward from the channel
of the stream. 3Such a bank is present to a height of 2 to 5 feet
south of the Tmbarrass river in the east half of the Hardinvilie

quadrangle, and north of the river in the west part. These
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probably repreeent the most recent depoasits in the ares except

the upper veneer of alluvium and some of the swamp deposits.

Swamp Deposita

In the areas of swamp land and ax-bow lakes, and ponds
that are found on flood plaing of the Vabash, Embarrass, and
Yorth Fork. There sre sccumulating deposits of vegetable matier
mipgled with river sllt that is spread over the bottom land during
periods of overflow. These deposits are in places several feet
deep, dark aglora& from the organic content, and when properly
drained make the most fertile soil in the quadrangle.

Structural Geology
general Relations
In southeastern Iliineis the layers of rock geRereihie——

have a genszral vestward slope of 20 to 680 feet per mile into the
I1linois basin. The deepest part of this basin extends about on
a line through the towns of Cerre Gordeo, Lovingiton, Olney, and
southward, the deepest part being in anné, Hamilton, and Xdwards
counties. The Hardinville guadrangle is situvated on the easit
sfide of the basin not far from its center in a north-south direction
in a region where the strata have been uplifted along a more or
lese definite anticline supposed to be continuous with the la Salle
anticline in the morthern part of the State at 1a Salle. The
ofigstal movement has been sufficient im places to distort the
strata;fram.an approximately harizantal plane in which they were
depogited into an asnticline of considerable magnitude having &
nerthwest-sputheast trend of about H. 31°W. and pitching gently
towgrd the gouth. This zone of disturbance extends parnllel with
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and east of the deepnst part of the Illinois basin and crosses
near the middls of the Hardinville guadrangle in a nearly northe-
south direction. The Birds guadrangle, with the exception of its
sopthwest corner, iz eant of the disturbded area.

A detatled study of the structuzre of the oil sands of
the guadrangle has shown that the older and deeply duried beds
are distinely more folded than the younger rocks mearer the sur-
face, including those as iow as the Herrim (¥Wo.¢) coal. The non=
paraileldam of the beds is due probably largely to the effect of
folding during or at the close of FHississippian time, followed
by partial erosion of the folded atrata, and later by the depo~-
sition of ihe Pennsylvanian teds, and further slight defermation
at the end of the Pennsylvanian period, and possibly, by a minor
amount of folding during that peried.

Birds quadrangle

Ag for as can be determined from puterops of Fenusyle
vunian rocks im this area, the strata are more or less undulating,
bat the structure is not dominated by any distinet fold or definite
gplift. In the southern part of the Birds guadrangle thase
upper rocks have a slight southward dip, as shown in the fact that
where the calcareous, fossiliferous zone below the Tarker coal .
autérops one~half mile south of Talestine, the altitude is aboul
440 feet, and siyata corresponding to this horizon are exposed
9 miles farther southwest, 2 122 miles south of Tlat lock, at an
elevation of about 444 feet, being nearly level between these
pointe, wherecas a gimilar horizon outerops 10 miles atill farther
seuth in the ecast bank of Embarrass River one mile east.of
lawrsnceville, at an altitude of about 422 Ifeet.
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The limestone above the Tarker coml alsy shows irregu-
larities of dip and in places a northward slope, as is indicated
by the elevations at the following places:

feet
1[2 mile south of Palegtin@....s«. 464
8ec.35, T. 6 B,, R. 11 Tuccarvsve ' 481
Fi7. corner, sec.26, T. b H., R.
11 ﬁlttl'-i’#‘it-tUi!‘iﬂ'iiii&t"’"' 516
Center east side sec.7, T, 6 H.,
2 1/2 miles farther west......... 464
aea.ﬁﬁ, T 4 1‘?-" R. 21 Wesveninuws 481
Hear FInt RoOK.isssssssscsosonvsow 483
2 Hiles north of Flat RocKs..se.. HO08

A miight archiﬁg of the strata in a northeast-southwast
direction appears to be present about £ miles north of Flat Rock.
A low dome is alse indicated in sec. 22 amd 23, 7, & H., R. 12 W,

Computations on the elevatior of the Ierrin goal in this
region aleo show geuneral irregularities of dip rather than a
strongly dominant anticlinal structure. The d&p of the coal in
this region thus aprears to be in general toward the north and
east at a gradual but probably not uniform rate, us shown by
the following driliiing data:

Location Elevation of coal

Fect

Center sec.2l, T. D H., B. 11 W.ygy» =26
Siler well, 7 niles west mnd 3 miles

north 4+ 9

11 Bﬂlﬁﬁ aﬂi}th ﬂf 313-&1‘ Mllt PO G RO +;§

10 miles west of Siler wellecievecosias. =50

34 miles northwest of Siler well... ... =35

- Comparatively few wells deeper than the Robinson sand
horizon have been drilled in the Pirds guadrangle, consequently,
the discussion of the structure of the deeper rocke is based on
only a few soattered records. The available data indicate tihat
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& comparatdvely sharp monocline extending southeastward from the
western edge of the map at about latitude 38°50' {o near the center
of the south line of the quadrangle separates a 1qa basin on the
sounthwest, oceupyling all the sonthwest corner of fﬁe quadrangle
from a relatively high, nearly flat area which occupies all of the
quadrangle north and northeast of the mounocline. This monocline,
is withoug doubt, & continuation of %the one recognized in the
Hardinville guoadrangle as bounding the Aobimson ovil pocl on the
west.

The facts on which the preceding summary otatement of
the structure iz based are as follows: In the southwestern corner
of the guadrangle at least € decp wells have been drilled. In
one of these near the south center of sec. 22, 7. 4 H., H. 128 7.,
a pand, probably the Kirkwood, lying beneath 4ws beds of red shale,
was encountered at a depth of 240 feet above datum, or 1,260
feet below the sea. Another well, near the center of amec. 25,

T. 4 B., 3. 12 V., penetrated to & depth of 1, 892 feet, or 30
feet above datum, and ended in a sand, probably Xirkwood. The top
of the Ste. Genevieve formatiop or “big lime® was not reached in
either well. To the nmorth of the assumed line of monoclinal
folding every well of which a record is avilable penetrated the
"big lize® at elevations between 40C and 490 feet above datum.
The locations of these wellg with the elevations, above datum,

of the top of the ®big lime® (Ste. Genevieve) are tabulated below.
The first in the list is only 3 3/4 miles north of the well in
sec. 25 already mentionmed, which at 30 feet above datum was still
akove the Ste. Genevieve.
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Feet above sea level

H7. 1/4 sec. 8, T. 4 F., . 11 ¥, 400
. cor. mec. 11, T. 4§ H., R. 11 V. 430
FE. 1/4 BB. 1/4 sec. 3}, T. 5 ¥., R. 10 W. 435
S¥. cor.8E.1/4 sec .3, T.5 H., R. 12 ¥. 460
¥¥. 1/4 sec.14, T. 6 ¥., R. 12 ¥, 490

. These figures indicate that north of the monoecline,
the Misslssipplan rocks lie approximately flat, but have o slight
dip toward the east or seutheast.

The data yielded by the wells which penetrate the
Robinson sand in the Birds guadrangle prove that sand to lie
essentially flat over the entire northern two-thirds of the area.
Inasmuch as the exposed Fenngylvanian raein reveal only slight
irregularities iIn structure, whereas the Uississipplan rocks show
differences in elevation of over 400 feet in the southern part of
the guadrangle, the exisience of a great unconformity between these
series is very clearly indicated.

The absence in the wells which reveal the "big lime®
at elevations of 400 feet or more above datum, of recognizable re-
presentatives of any but the basal rocks of the Chester group,
indicates that the major unconformity is between the top of the
Misnissipplian series and the base of the Pemmsylvanian series.
This interprstatieﬁ harmonizes with the evidence of unconformity
at this herizon yeilded by the fact that south of this area, in
the southern part of the Vincennes quadrangle the thickness of the
Chester beds occupydéng the interval between the "big 1lime® and the
base of the Pottsville increases, wedge-like, toward the south.
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Hardinville guadrangle

ieneral featureg - The structure of the Hardinville
quadrangle is known only where it is revealed by well drillings.
These are confined almost exclusively to the eastern half of the
quadrangle. The dominant structures thus revealed are a broad,
flat ares in the northeast corner of the guadrangle nearly co=
extenpive with the Robinson oil poel, aleng the vestern margin of
which is a more or less uniform dip to the southwest at the rate
of about 80 te 100 feet per mile; & broad flat depression aleng
Embarrass liver; and a welle~definéd, elongated dome or anticline
in the southeastern corner of the quadrangle. The area of greateat
uplift is in the ¥E. 1/4 sec.30, T. 4 ¥., R. 12 ¥,, near the south=
east corner of the quadrangle. The maximum known dip en the flanks
of the anticline is 260 fect per mile. The known widéh of the
anticline is about 3 miles, and the length of the distinetly arched
structure within the guadrangle is about 6 miles, but it extends
south into the Sumner and Vincennes guadrangles.

The ™"lay®, or structure, of the deecply buried siratis
of the deep ail pool at the southern end of the Hardinville quad~
rangle is shown on the structure map by contour lines of 20-fect
interval drawn through points of equal elevation on the upper
surface of the Eirkwood eoil sand or, where this sand is lenticular,
on the top of the sand zone as nearly as this could be determined
from the recordes of oil drillings. These contours are based on an
assumed datum plane 1,500 feet below sea level, in order to avoid
the confusion likely to arise from the use of minus signs before
the numbers on the cohtours. The contour numbers were secured

by adding the datum interval 1,500 fee$, to the elevation of the



mouth of each xell and subtracting frem this the depth to the top
of the preducing sand. The ~ental picture of the surface of the
sand is made clearer by realizing that each contour imterval
meagures a vertical distance of 20 feet. Changes in the diyp of
the beds are shown by variations in the horizontal distances be=
tween the lines on the map. The dip is steepest where thﬁ gcontour
lines are cleosest together. ’

:rawford Conpd ion.- It hag not been found practicable
to represent Yy contours the structure of the top of the Robinson
sand on account of the extremely lenticular nature of the sand.

The western margin of the Robinson oil pool along the line from
Cblong southeast to Bettoms Scheol in the EE. corner sec. 11, T. B
H., R. 13 V,, is clearly determined by a monoclinal dip of the
strata to the southwest along this line. The dip where measured
ranges betwean 50 and 125 feet per mile. Only the outer wells in

the field reveal the dip ing strata. How far to the southuvest the
dip continues is not known. The top of this mounocline appeats to

be almost perfesily flat. Scattered data on the fomsiliferous
1imestone overlyingcoal Neo.6 indicate differences in elevatinn of
not over 50 fest in eight or ten miles. These alight differences
have not been discovered to belong to eny definite system. The data
on the Rcbinson oil sands yleld 1little of value in deternmining the
strueture where the dip is so low, because the irregulasrities in

the thickness of the sand and the irregularities due to the im-
posaibility of definite correlation of the various lemses within

the Robingon horizon are greater than any possible variation due

to undulating structure or %o slight arching or folding. The distinct
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western gslope of the monocline has not been definitely located
southeast of Bottoms School. The southearn limit of the productive
0il pool in secs. V and 8, T. §6 H., R. 12 W.; appears to be due
to the character of the sand rather than to siructure.

ction.~ The atructure of the Lawrence

Connty portion of the guadrangle is shown Ly the contours drawn on
the top of the Kirkwood oil sand. The north end of the deep ¢il
pool mear the county line and in sses. 25, 26, 35, and part of

36, T. 5 ¥., R. 13 7., and sec. 30, T. 5 ¥., R. 12 ¥., is marked
by nearly flat-lying strata. They seem to represent a very low
fold which, in a cross-section of the explored portions extending
along the south line of secs. 25 and 26, shows a relief of less
than 40 feet. The axis of this portion of the fold plunges toward
the north at a rate not exceeding 3C feet per mile. From the north
end, the axis of the d ome rises almost uniformly at an average rate
of about 50 feet per mile to its highest point in sec. 30, 7. 4 H., H.
12 W, As the axis rises toward the south the flanks become more
clearly defined and steeper. In the extreme southeastern corner of
the quadrangle the anticline is very distinetly developed. Its
creat rises at least 3CG0 feet above the lowest explored points on
ite sides. The dip averages about 205 feet per mile, the guads
rangle on the south end belpg somewhat steeper on the east side.

At the north end ef the dip averages 150 o 175 feet per mile,

The crest of the arch for a width of about one mile is relatively
flat. To this fact is ascribed the apparent flatneas of the strata
at thelextrememnaxthera end of the poil pool. It is probable thal
this northern end is merely a continuation of the flat crest of the

arch which, on account of its northward plunge, does not expose
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its flanks at this point. It is possible, however, that the apparent
flattening represents an actual dying out of the fold. The relation
of the fold to the monocline north of Fmbarrass River is not defizitely

known.

Vincennes Quadrangle ;

In the Vincennes quadrangle the structure of that portion
of the Pennsylvanian rocks that lle near the surface has been deter=-
miped by observations on the calcarecus and fossiliferous sone below
the Parker coal. Across the north end of this gquadrangle the strata
1ie nearly hariéental, as indicated by exposures south and northwest
of Vincennes, one mile east of Lawrenceville, and at Lawranceville.
Farther west, near 0Olney, across the north end of the Summer quad-
rangle, this horizon outcrops at an elevation about 25 feet higher
than at the exposure at lLawrenceville. At the south end of the
Vincennes quadrangle, betweah Dicksburg Eills and the west bank of
Wabash River 5 miles farther west, the strata dip weastward about 4C
feet, or about 8 feet to the mile. In a north=south direction,
between Vineennes and Dicksburg Hills the strata dip southward about
50 feet, or about 5 feet to the mile.

The structure of the Vincennes quadrangle represents a broad
flat crest of the LaSalle anticline, which has the appearance of an
extensive terrace. It is 8 miles long and about 3 3/4 miles wide.
The dome-like structure in the adjoinming guadrangles merges inte a
mild trough in seetion 3, 9, 10, 15, 21, and 22, T. 3 H., 2. 12 v,
Execept for a mild dome about 60 feet high through seections 23, 26,
27, 34, and 35 of the same locality(fig.8) the sand lies at a rather
uniform level about the 400 foot contour.



To the west and south the rocks dip down steeply in a
monoclinal fold extending scutheastuward from the wesiern beorder of
the quadrangle in sec. 21, T. & N., B. 12 W., and passing through
sec. 20, T. 2 W., R. 11 7., under St. Francisville. Except near
the western border of the guadrangle, where the lower limits of the
fold are not known, the monocline flattens out within a distance of
one or two miles and merges into a flat-lying terrace or basin which
underlies the southern and southwestern parts of the gquadrangle, and
in which the rockas are about 400 feet lower than on the anticline
at the wouth end of the main oil field. A minor arch in this low-
1yihg area has permitted the accumulation of oil in the Allendale
field, and a flat terrace at the base of the monecline seems %o be
the controliing faector in the St. Francisville field.

The eastern flank of the principal anticline dips much
less steeply than the western. From the creat there is an east-
ward dip of abont 40 feet in a distdnce of two miles, beyond which
the rocks flatten ocut and the average dip, as indicated Ly well
records, does not exceed 1C feei per mile. On this flat esastern
1imb of the anticline, or, more strictly, monoclipe, small local
domes 20 %o 60 feet in height have been discovered to be responsidble
for outlying oil pools such as that 1 1/2 miles northwest of Piliett
and the Turphy pool.

It is probable that a second monocline crosses the northe
castern corner of the quadrangle in a northwest-southeast direction,
entering from the Blrds quadrasngle, but there are not sufficient

data to prove cenaluaiéclj its existence.
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Sumner Cuadrangle

In the northeast part of the Sumner guadrangle the lay of
the lower Pennsylvanian rocks has Leen determined from the depth to
the oil sands in the numerous oil wells. In the west-central part
of the area, where the Aldrich coal can be observed in freguent out=
crops and is reached in several water wells, the dip of the atrata
can be rather accurately made out. In the woutheast guarier of the
quadrangle where the Friemdsville coal lies near the surface the
structure can be ascertained by using this éa the key stratum. In
the northwest portion of the guddrangle freguent outcrops of any
easily recognized stratum are wanting and the structure is not se
definitely krown. _ﬂy combining the observations based on these
separate beds in different areas the structure can be worked out for
the greater part of the quadrangle.

In the eentral one-third of the west half of the area the
Aldrich coal dips towards thw west{ from an altitude of 502 feet, one-
half mile west of center school in the BT 1/4, see. 32, T. 3 W.,

R. 13 ¥., to 455 feet in the vicinity of Ponpas Creek 4 1/2 miles far ther
west, reaching as Iﬁw-aé 449 feet near the middld of the south aide

of see. 16, T. 2 W., R, 14 ¥. The westward dip in this region being
about 11 feet to the mile. Test of Bonpas Creek the coal rises to

472 feet near the west border of the guadrangle im sec. 8, 1%, and 85,

T. 2 §., B, 34 7., at the rate of about 12 feset to the mile.

4 pouthward dip of 2 feet to the mile is alse indigcated
in this region betwesn the southwest cornmer of sec. 33, T. 3 ¥., R.
14 V. where the elevation of the coal is 455 feet and the middle of
the south side of sec. 16 T, 2 ¥., R. 14 W., 3 miles farther south,
where the altitude isg 449 feet. The sandstone exposed in the west bank
of Bonpas Creek, in the SE 1/4 of sec. 9, T. 3 N., R. 14 ¥, also dipa



southward at a low angle.

In a mine operated by A. B. Eern one mile east of Frienda-
ville the altitude of the Ftiendsville coal is 432 feet. The level
of the coal in the mine rises and falls considerably but the main
dip and drainage is towards the west at the rate of about 1 foot
in a diatance of 20 feet. In a mine on the Price farm gne mile
north of the Eern mine the elevation of the coal is 400 feet,
showing & northward dip of 32 feet to the mile between these places.
A slight northward dip is also shown by a drilling in the WU 1/4,
sec, 33, T. 2 H., R, 12 7., which found the Friendsville coal at
an altitude of 466 feet, while three-fourths of a mile south of this
place the coal outeropa at an altitude of 470 feet. In a well near
the middle of the west side of mec. 25, T. 2 H., R. 13 W., three
miles west of the drilling inm sec. 33, the coal was found at an
altitude of 420 feet, indicating a dip towards the west of about
15 feet to the mile. In a well one mile north of the latter
locality the coal was also found at an #levation of 420 feet, and
one mile farther east it was reached at an altitude of 428 feet,
showing a westward dip of 8 feet between these points. In an old
quarry 1/2 mile south of Limn, the strata dip maidly towards the
weat but also ineline a 1little northward.

An exposure of coal and sandstone, dipping slightly south
and east, oocurs mear the middle of the S 1/5 of sec. 22, T. 2 N.,
R. 13 W. A slight anticlinal structure appears to be present in
the prominent hills in the south central part of the quadrangle,
but in places farther north in sec. 13, T. 3 N., R. 13 ¥., the dip
of the strata is mainly westward. |

From rock exposures and from data on the coal encountered

in water wells it is imown that théir are many irregularities in
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direction and amount of dip in this region, but these irregularities
do not extend for any euns;derah&e distances and do not greatly
affect the main southward or south dip of the strata in the guade
rangle.

Yone of the coal beds, or other easily recognized stratum,
is found in outcrops and in shallow wells, over puch a large part
of the area that it can be used as a datum or key horizon for the
construction of a general map showing the structure of the rocks in
the Sumner and Vincemnes quadrangles. For the northeast part of
the Sumner area, where numerous oil drillings have been put down,
such & map has been made, based on the elevation of the Eirkweod
sand in the different o0il wells. '

The structure of the Eirkwood sand in the Summer quade
rangle represente the southeastern extenasion of an elongated dome,
the northern part of which extends about B miles in a northwest
direction into the Hardinville quadrangle. The dome in the Summer
area is about three miles long and 2 1/2 miles wide. South of the
dome the dip of the formations is arrested by a broad, irregular
flat which covers most of the oil fields of the Vincennes guadrangle
and its northern amd northwest edges overlap the east side of the
Sumner quadrangle. The strata dip to the west along the nerth
boundary at the rate of about 225 feet per mile and to the east,
about 150 feet per mile. The dip from the erest of the dome south-
ward to the fiat is about 65 feet per mile.

V. GBolOgit HISTORY
Yaleozole era

Only the later events of the geologic hisdery of the

Hardinville, Birds, Sumner and Vinceannes gquadrangles can be deciphered
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from the rocks exposed at the surface. The record of the early
Paleozoic periods is obtained through a study of the logs of deep
borings in this area, and are inferred from studies in other areas
in this general region. The processes that operated in the guad-
rangle affected slso an extensive area surrounding it, and hence
nmuch of the history of the gquadrangle is contained in the more
complete record of the larger proviope of which it is a part.

During the Faloezoic era the ares comprising the State
of Illinois was alternately submerged in an epicontinental sea,
and elevated so as to form a part of the land mass of the Continent.
During the periods of sulmergence the shores of the interior sea
varied widely at different times and shifted greatly during a
single period. 1In these seas there accumulated beds of more or
less comminuted marine shells and layers of mud and sand which,
by preasure af overlying strata and through cementation by calefium
carbonate and iron oxide deposited from percolating water, became
consolidated Into beds of limestone, shale, and sandatone. During
the successive periods of emergence the surface was subjected teo
erosion, and eanaaquaatlﬁ the Faleozoic succession of this region
shows numerous breaks in sedimentation whiechk are recorded in
erosional unconformities. GSince the end of the Faleogoic era,
the surface of this region bas been continuously avove the sea.

| Ordovician peried.

The oldest strats encountered in borings in the Mississippi
Valley accumulated in the sea during a period of widespread subw
mergencs. During this time the bordering lands were low and waters
clear, and the thick "lower Magnesian® or Prairie du Chien limestone
wae laid down over the entire state. Deep borimgs in this region
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bave penetrated the Prairie du Chien limestone to a depth of 377
feet without reaching the base of the formation. %This deposition
was cloaed by an extensive emergence during which eresion channels
were in places cut to a depth of 100 or more feet into this lime-
stone before the sueceeding strata were deposited.

During the next submergence the streams that drained
the bordering lande brought inte this basin large quantities of
sand which the waves sorted very perfectly and spread widely over
the sea bottom. In this manner was laid down the Ct.Teter sand-
stone, having & thicknmess in this region of 70 feet. Following
the deposition of the St.Peter sandastone the epicontinental sea be=
came clear and conditions for a long time were favorable for the
growth of marine organisms secreting ealcareous shells. ZXYrom the
shells of successive generations of these animals a bed of lime-
stone, 370 or more feet thick, belonging %o the Mohawkian epoch
and corresponding to the so called "Trenton limestone®” of Indiana,
was accumulated. This limesione depoasition was brought to a close
by an embrgence whith persisted until lake Cincinnatian (Richmend)
time when the shallow sea again advanced and. submerged this area.
These waters unlike those which preceded them were turbid and in
them the lMaquoketa shale with a total thickness of some -~---=-
feet was deposited. It is possible that slight upbowing of the
Ia 3alie anticline took place at this time and that this newly
raised axis farther to the north may have remained above the sea
thus forming @ portion of the barrier between the Richmond sea
of Indiana and the ¥aguoketa mea of Illinois.
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8ilurian peried

: The LaSalle fold in this region is thought to have been
present as a barrier between the Illinois and the Indiana basins
of deposition during early Silurian time, until the close of the
Brassfieli epoch. Durimg the middle 3ilurian submergence which
was widespread, and long continued, there were deposited the
Niagaran limestones of the Mississippl valley, which were sube
sequently changed to dolomite, and which in this region have a
thickness of 370 feet, and rest unconformably upon &he Trenton
limestone.

Devonian period

Deposition of the Niagaran limestone was closed by the
withdrawal of the sea, and land conditions prevailed over this
region during the remaining portion of the Silurian period, and
the early part of the Devonian. During middle Devonian time a
relatively clear sea advanced from the nortbeast over this area
in which was deposited 140 feet of limestone probably representing
the Jeffersonville and Sellersburg limestones of Indiana, and
the Onondags and Hamilton limestones of the New York section. This
limestone sccumulation was followed by sea withdrawal and a cone
siderable interval of land conditions. Succeeding this emergence,
a muddy sea advanced eover the larger portion of hﬁs state, and
spread over the region a bed of dark, fine grained shale to &
thickness of 100 feet or more, which contained great numbers of
spores of some lycopodiascecus plants, indicating that land areas

were present at no great distance away.
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itississipplan peried

Following the submergence in late Devonian time, land
conditions prevailed over this region until the begimning of the
submergence of the Mississippian epoch. In Einderhook time the
streams tnat drained the bordering lands earried to the cea come
siderable guantities of fine sand and clay. By the end of the
Kinderhook, and during Osage time which followed, the sea was
receding and becoming clearer so that the deposits of the Usage
were largely limestones, the accumulation of whieh was closed by
the withdrawal of the sea to the south of the region. When the
next advanced during the Salem epoch it was very shallow and
bordered by lands so low that they coniributed but little sed iment
to the basin. In this s&allaw sea the Salem limestone, which in
places consists mainly of colite, was accumulated unconformably
above the Osage. During the succeeding St.Touls epoch, limestone
deposition persisted, and the sea in this region continued to
deepen, and to extend farther northward, resching as far as central
Xowa.

A% the cloase of the St.lLouis epoch the Mimsissippian
sea withdrew from the upper Mississippil Valley to some extent and
shoaler condition prevailed throughout the Ste. Genevieve epoch.
In these shallow waters conspicucusly oolitic limestone acoumis
lated, similar in many ways to that of the Salem. The Ste. Genevieve
Epoch was terminated by & complete withdrawal of the sea and the
recently submerged araof Illinois and adjacent states again bLecame
land and was subjected to mild erecsion.

This period of emergence however was succeeded by another

of deposition. The Chester awea seas which advanced at this time
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were rather unstadle and constantly shifting their berders. A
systematic series of advances and retreats occurred so that at
times clear seas deposited limestone while again tempeorary withe
drawal caused this area to become part of the land and te supject
to slight erosion. Detween these extreme atagea clastic deposits
were formed and the whole suecession of sedimentation during
Chester time produced a series of alternating sandatone and shaly
¢lacareous formations.

Fenngylvanian period

The withdrawal of the sea in which the Chester beds had
been deposited closed the sedimentation of the Mississippian
period in this region was attéaded by important uplift along the
La Salle axis, following which land conditions prevailed over the
state for a long time, during which the surface became so trenched
with stream channels as to develop considerable relief.

During Pennsylvanian time, the region was in general
gradually subsiding, for, vhile the deposits were laid down in
shallow water, at times a little above and at other times a little
below sea level, the éggregate thickness of these strata is many
hundreds of feet, and when the youngest were laid down the sldest
must have been far below the level of the sea.

Pottaville epoch.

The invesion of the Fennaylvanian sea which, advancing
frox the south, transgressed older formations over exiensive areas
in the northern part of the ississippi vglley. was initiated hy
alight warping movementas. The early degasi#a of this time consisted
of sand and mud which were spread over the nnévan surface of older
rocks and now form the sandstone and shale of the Totisvillie forma-

tion, Farly Tottsville sedimentation im Illincis was for a leng



110«

time confined to a rather narrow area west of the Ta Salle antie
¢line and in the southern part of the state. As erosion of the
" lands progressed, probably accompanied by warping movements, the
sea gradually advanced northward and spread further eastward and
westward. The probadle source of the great volume of coarse
sediments of the Tottsville formation in this regien, was in part
the sandstones of the Chester group which formed the lands on the
weat of the basin, and which bordered the sea on the morth until
it had advanced northward beyond the limits of the quadrangles,
and in part{ the exposed aream of sandstone and crystalline rock
farther north in Minnesota and Wisconsin. layers of carbonaceous
material interbedded with the “otésville sandstones indicate
the existence of shallow fresh water marshes in which vegetable
matter accumulated to such depth as to form beds of coal ffomaa
fragtion of an inch up to two feet in thicknes=z.
Carbondale epoch

During the Carbondale epoch, which succeeded the Pottavillg
the region was at times beneath the sea and receiving deposits of
shale, sandstone and limestone, and at other times slightly above
sea level., The surface remained so low and flat that at different
times shallow swenps covered extensive aress, and received agcumue-
lations of vegetable matter which were gubsequently transformed inte
coal.

A% the beginning of the Carbondale epech tuie nrea was
a part of & shallow marsh which covered most of southern lllinois
and in which the vegetable matter of the Murphysbors coal aceuiu~
lated to a thickness of several feet. This accumulation was

stopped by movements that permitted beds of sand and mud to be



spread over the former marshes. Sedimeniation continued with
occasional development of peat marsh conditions until late in the
epoch when shallow swamp conditions were developed over thousands
of swuare miles in western and southern Illinois, wmouthwestern
Indiana, and western Xentucky, in which the material that formed
the Springfield coal was accumulated. This long period of vegetabdle
sccumulation was closed by 2 subsidence of the Illinois basin per-
mitting a shallow sea to again invade the region from the south.
As the sea advanced over the swamp deposit the waves worked over
the upper surface of the vegetable accumulation, comminuting the
material and mixing it thoroughly with the fine sediment derived
from the bordering lands, and finally depositing it in thisn laminated
bands of black carbonaceous c¢lay. As the thickness of this black
clay deposit increased the waves were not able to reach such large
amounts of vegetable material and conditions became more favorable
for the growth of marine organisms and for the preservation of
calecareous shells that were buried in the sediment, and at length
a thin bed of argillaceous limestone was laid down above the black
shale. This was followed by the deposition of sand and mud until
near the close of the epoch when extensive shallow peat swamp
conditions again prevailed for a log time over the Fastern Interior
provicne, and the vegetable material which formed the Herrin coal
was accunulated. |

It is thought that at the beginning of accumulation of
the vegetable matter of the coal beds the swamps were very shallow,
and that they deepened so slowly either by subsidence of the area
or from the gradual building up of the berder or ocutlet of the
basin by sedimentation, or both, that the plants could usually
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adjust themselves to the changes and the accumulation of the
vegetabie matter im & general way kept pace with the increasing
depth. Throughout the entire peried of accumulaticn of the coal
beds the water of the swamps was so shallew that during the re;xxa
curring cycles of drought successive levels of the vegetadle masgs
were temporarily exposed, and the surface so modified by partial
atmospheric decay as to result in the formation of dull laminae
containing mineral charcoal, which so generally alternate with the
bright laminae in the coal beds of Illinois.
IgLeansbore epoch

At the beginning of the lcleansbore epech the widespread
vegetable deposits that had accuwmulated in this region in late
Carbondale time were buried beneath a few inches of mud 1aid down
in the sea that again advanced over the region from the south. Above
this there accumulated a bed of limestone formed from the shells
of marine animals. TFollowing this limestone deposition there were
laid down a few hundred feet of strata consisting of sandy mud
interbedded with sand, with the sccasional recurrence of limestone
conéitionas. TFresh water marsh conditions were very much less exe
tensive and of mueh shorter duration than dnring_ﬁarbenﬁale time.
The kind of sediments deposited at any place changed from time to
time, and in different places in the Illinois basin emergence and
erosion occurred at different times for a longer or shorter period
during this epceh. The lLaSalle anticline, especially in the south
half of the guadrangle, was temporarily dry land at different times
during the Heleansbororas well as at dvarious times in the previous
Carbondale epoch as shown by the fact that the coal beds do not
appear to be continuous across the arch in that region, and the strata
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thicken on the west side of the anticline towards the deepest part
of the basin. Closing Scleansbore depcsition the sea withdrew
from the region the greater portion of which has not simoce been
sulmerged.
Permian period

The record im this region of events during late Pennsyl-
vanien and Fermian time is not well preserved, but terrestrial con-
ditions prevailed as is shown in the remmants of river-floodplain
deposits occurring in Illiueis and Indiana. About 75 miles north
of the Summer-Vincemmes area there have been found bones of r&ﬁ%ilea
that were buried in the alluvial deposits of a stream that drained
that region in late Pennsylvanian or early Termian time. This area
has stood ac low during the long interval between the Permian and
the present that the surface has mot been denuded to the depth of
the o0ld Permian river chamnels, and in such relations to surrounding
lands that no sediments except glacial deposits were laid down over
the surface.

Post~-raleozoic deformation

The ?ale;zaic era was ¢losed bWy widespread movements whigh
resulted in the uplift of the Appalachian mounteine on the east, and
the Ouachita mountains and Ozark dome on the west, end the further
uplift of the la Salle anticline in eastern Illinois, which per-
manently banished the sea from the region. At this time also cccurred
the elevation of the Uhawnee Hills across the south end of the atate,
weat of Shawneetown, and the basin structure in ;outheast Illineis
@as developed. The general altitude of the surface which, previous,
to these movements had stoond not far from sea level, was increased

to such an amount that the vertical movements subsequently occurring



in this regionm have to some extent affected stream erosiom, bvt have
not permitted invasion by the ses, and hence have left an obscure
record.

7 Hesozolc era

After the glievation and deformation at %the close of the
Taleoczolc era new processes were operative over the region, and the
areas which previously had received rock meterial more or less
interruptedly have since suffered almost continuous erssion to the
present time, the rate of erosion in differemt places varying with
the elevation which from $ime $o time was increased by further up-
1ifts. Yo record of general downward movements during this period
has been preserved.

In the Appalachian mountains, and the Uszarks, Important
uplifts took place during this era some of which may have affected
Illinois, though to & much less extent. Tetween the times of elevation
the surface wag more or less nearly base-leveled by long-continued
erosion, the record of one cycle being partially or entirely destroyed
by erosion during the nernt. All possible stages occurred in the
process of base leveling, and the less complete the cyele of erosion
the more easily was its record cbliterated during the next period
of peneplanation. In central Illinois the uplifts were slight and
but little denudation took place, but in the northern and southern
parts of the State, where the uplifts were more considerable, the
tops of some of the hills of resistant rock appear to constitube
remnants of two periods of peneplanation that occurred during this

exra.



Cenozele era
Tertiary period

A new cycle of erosion in this region was probably
initiated by an uplift early in Tertiary time, and before the close
of this period the surface of this part of Iilinois had become ree-
duced to a nearly level plain. XNear the end of the Tertiary
period there was a general elevation of the land in the Missippi
Valley which guickened erpsion and permitted the s treams to trench
deePér their valleys. Yell borings show that the larger tribu-
taries to the 7abash iam the Summer and Vincennes guadrangles are
flowing over pre-glacial valleys, now largely filled with drift
and alluvium, that were eroded in late Tertiary time to a depth
of 100 feet or more below the beds of the present streams, and
in some places to a width of 2 ¢to 8 miles.

The 7abash river in this region ia flowing in a pre-
glacial wvalley which was eroded more than 100 feet belew the
present flood plain and to a width of 5 to 10 miles. The course
of the present Imbarrags river between Newton and Lawrenceville
is determined largely by a preglacisl valley which in the eaat
half of the guadrangle was cut to a depth of nearly 125 feet below
the bed of the present stiream and to a width of 2 to 4 miles, an
shown by the logs of numercus oil wells in this part of the aresa.
Honey creek follows a pre-glacial valley which is filled with
drift to a depth of 756 feet. Brushy creek and Lamotte Creek
also follow valleys which in pre-~Illinoian time were much wider
and deeper than the valleys of their successors. Farther west

Big Creek follows a preglacial chammel, the bottom of whiech in a
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boring one mile gouthwest of Itoy was found to be one hundred feet
below the bed of the present stream. On the divide that separates
these 0ld channels the rock surface is 160 feet highér than the
bottoms of the preglacial valleys. The Horth Fork of the Embarrass
is also following an ancient channel which was very much lower
than that of the present atream. :

The course of the present Imbarrass river between Hewton
and Lawrenceville is determined by a preglacial valley which was
carved in the Pennsylvanian rocks to a depth of about 100 feet
below the level of the present flood plain. Indian Creek is
following é'vallay in which the depth to bed rock in the vicinity
of Bridgeport is about 90 feet. The rook valley at present
occupied by Huddy Creek, north of Sumner, is at least 40 feet lower
than the water of that stream, as is also the valley occupled by
Craufésh Creek. Raccoon Creek le also following a valley éroded
in pre-Zllinoian time to a depth of at least 54 feet below the
level of its present floodplain. In the iawer course of the valley
of Bompas Creek Sed rock lies more than 100 feet below the level
of the water.

South of the fmbarrass there were two priminent tribue
taries to the ancient river having the same general courses as (the
present channels of) Muddy creek and the Slough. A well in the
southwest corner of the 3. ¥. 1/4 of the ¥ W. 1/¢ of sec. 8, near
the present channel of the 3Slough, penetrated 100 feet of Pleistocene
material hefara'reanhing bed rock.

The maximom known relief of the pre-glacial surface in
this area was about 320 feet. The general topography of the region
at that time was much as it is today, the valleys and divides having
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a somewhat.similar~arrangemant to those of the present but the
relief was considerably greater, for the valleys were deeper and
the divides were doubtless somewhat higher before the glaciers
rubbed down the sharper prominences.
Pleistocene period

During the early part of the Fleistocene epoch ervsion
was active in this region as shown by the depth of the pre-Illincian
stream channels and the small amocunt of alluvial material that had
accumulated in their velleys before the Illinoian drift was -
deposited. While the general features of this porsion of Illineois
were much as at present, they differed in certain impertant details.
The surface formas of that time had been very largely produced by
weathering and stream erosion, while the present features of the
land were formed not only %y the erosion of streams and glaciers
but also by the deposition of a thick mantle of transported
surfdcial material, a large part of which was brought to its present
position by glacial ice and a smaller part by winds and by etreams.
The general effect of the action of continental glaciers was %o
rub down the sharper and more prominent elevations and to £ill up
the depressions, thus tending to smeoth off the irregularities
of the surface, while the immediate effect of valley eroasion is to
inecrease the relief.

Illinoian fime

With the exception of the pre~I.lincian soil and gravel
beds in this region a part of which was probabdbly of late Tertiary
age, the first kmown recorded event of the Fleistocene epoch was
the advance of the Illinolan ice sheet. Zarlier ice sheets, the

Kansan and the NHebraskan (pre-~Eansan) covered extensive areas in
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the northern Iississipri valley, but nof deposits representing either
of these have been found in these guadrangles. It is possible that
a part of the Illinolan till in this region was derived from an
older till which was so eﬂmpleﬁaky‘wérkea over and incorporated

in the later as to be noc longer recognizable as a distinct deposit.
The continental glacliers seem generally to have removec the upper
few feet of loose material from the areas over which they passed,
in many places taking all of it and even abrading the upper part

of the underlying rock ledges. In other places, however, the ice
sheet overrode the surface without greatly disturhing the surficial
materials, and in some places even left the olid soil undisturbed.
In both the Hardinville and Vincennes gquadrangles such a black muck
or old soil layer was reported in a number of well records belew a
thiekneaarcf 15 to 18 feet of Illinoian $ill.

The Illincian ice sheet moved ocutward from the Labrador
eenter of accumulation, far to the northeast of Illineois. As it
advanced it gathered up much of the loose material from the surface
over which it moved, and mixed it thoroughly with other debris brought
from a much greater distance. In this manner the till in Iliinois
came to consist of an intimate mixture of material derived from
local sedimentary rocks and of debris derived from crystalline rocks
brought from muekh farther northward. Vhen the Illinoian glacier
melted i1t left a mantle of t11l which buried the valleys and lower
hills that had been developed in pre~Illincian time, leaving the
surface much more level than before. .

Then the preglacial chanmel of Imbarrass River west of
Lewrencevilie became filled with Illinoian drift, the river was able
to find a shorter outlet to the Tabash south of Lawrenceville
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through the preflacial valley of Indiana creek, which it was unable
to £ollow when it flowed at a lower level. Owing to the fact that .
the water of the Zmbarrass is in this regiom so near the level of
that of its master stream, Wabash River, the Embarrass has not been
able fo lower this portion of its channel and develop terraces to
any considerable extent since the withdrawal of the Wisconsin ice
sheet. Consequently neither this river nor its tributaries have
been able to trench very deeply ar-gxcavata very widely this
valley filling, and thus develop very prominent terraces along their
valley sides.
Sangam>wu Lime

The melting of the Illinoian glaclier was the resuls of
a climatic change and =as followed by & long in%tersal during which
the climate did not ddffer greatly from that prevailing in the
region today. During this interglacial time, known as the Sangamon
stage, the surface of the drift was covered with vegetation and the
atreams developed valleys of considerable dgﬁth. The deeper pre=
Illinoian valleys were probably not guite filled with ﬁtittrer,
if they were, the much greater thickness of the till over the former
valleys cavaed it tc settle there move than over the areas where it
was thinper, leaving depressions marking the courses of the larger
pre=-Illinolan astireams. These deyreasions subsequently became
peccupled by the streams that drained the I linolan drift surface.
Over the more level portions of the surface organic matter derived
from the imperfect decay of successive generations of plants,
accunulated in places to such an extent as to form a black soil
{Sangamon moil}. On the slopes where erosion was active and organic
matter was not permitted to ascumulate, the surface became more or
less oxidized and the finer part of the till were in places removed
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leaving the coarser conastituents concenirated at the surface as a
zone of pebbles.
Iowan time

After the Sangamon conditions had continued undisturbed
for a long time and the development of valleys was well advanced,
conditions became favorable for the accumulation of extensive
deposits of dust by the winds, a large part of which probadly
segurred @uring the time of maximum advance of the Iowan Sce shee$ -
in northeastern Iowa. This dust or loess was aspread over the
Sangamon soil, and over the surface of the concenirated gravels
and of the leashed and eroded surface of the 1llinoian till where
the Sangamon soil was ahsent.

Peorian time

After a time dust transportation diminished and deposition
was generally overtalanced by erosive processes. The craving of
valleys continued until Tisconsin time when the larger valleys had
been eroded in the Illinojan drift to levels probably below those
of the present.

Tisconsin time

The influence of still another ice sheet was felt in
this region. After a long period of the Peorian interglacial con~
ditions, the Visconsim gladier invaded northern and central Indiana
and northern and eastern Tllinois, and moved southward to a peosition
below Paris and Mattoon. The upper part of the basin of the Embarras
was covered by this ilce sheet for a distance of nearly 60 miles and
the Vabash valley was eccupled by ice nearly as far scuth as Terre
Haute. These rivers were the lines of discharge of great guantities
of wntexr from the margin of the glaeie: #ud became overloaded with
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debris liberated by the melfing ice. As a result broad allurvial
plains of silt, sand and gravel were deposited along these valleys
£i11ling the channels formerly eroded in the Iliinolan till, and
compelling their trivutaries to build up the lower portions of
their channels to a corresponding level. The basins of some of
the streams that did not head in the area of the Wisconsin ice
sheet, and so carried insufficient sediment to promptly fill their
valleys to such a hﬁight; may have been transformed into temporary
lakes miles from their junction with the 7abash.
Recent epoch

In recent time there has been no change in the altitude
of this reglon, nor ary important change in the land relief except
valley cutting along the Embarrass and Vabash and their tributaries.

After the Wisconsin ice sheet mslted from the region the
amount of debris carried by the Imbarrasps and Vabash was greatly
decreased and the rivers were enabled to develop their present
channels at a muoch lower level in adjostment $o the reduced load
and volume, removing in this process a large portion of the filling
made during Viseonsin time. As the Vabash lowered its channel,
the tridbutaries of the river began to sink their beds %o lower
levels in order to preserve their fopographic adjustment with their
master stream., 3Since that time they have continuved this process
headward, Raccoon Creek having developed a channel a few rods wide
‘and 6 to 8 feet below its main fleod plain for a distance of ten
miles from its mouth, and Crawfish Creek has %ht & narrow channel
a feu feet deep into its former flood plain to a point about four
miles from its mouth nearly a mile above the southk border of the

area. /Along the streams at a distance from the river the valley
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filling of Wisconsin time has not been trenched,and aggraded stream
channels are at present one of the most conspicuous features of the
region. The smaller streams have carved gulleys in the slopes in many
places exposing bed rock for short distances, but these outcrops

are more often over the higher areas and steeper slopes where the
#dep drift mantle is thin, than aléng the larger streams where in

only a few places had side cutting removed the till and exposed the
rock banks of the ancient channels.
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\\ Mineral resources.

The mineral resources of the Sumner and Vincennes gquadrangles
include o0il, gas, coal, stons, soil ,and water.

Patrolsum and natural gas

The Sumner and Vincennes quadrangles embrace about one~sgixth

of the great oil fields of southsastern Illinois,.;s indicated by the
position of the known fields on the sketch map ‘f%g.‘\ )} 0f the 4860

square miles smbraced by the quadranglss, aboutclz in the Sumner area,

and :2-8g in the Vincennes guadrangle, a total of_y‘i{mars miles, have produgﬁl
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ed enormous gquantitiss of oil- and some gas. |
fourth of the-production cf IITlinoisoil;—approximatsly-51,000;000 barrsls,
" have vean taken to-dete-from-thIIe Lo Arses. : %

01l was first discovered in this area in July 1806. The de= ,l
velopment from this time ﬁas_r&pid but the actual productive limitsAof
the 0il pools of the two arsas were not definsd until the beginning of
1912. 8Since that time the devalopment has been confing chiefly to inax

il % Jlo toslofmert g T BALCEC, Prreanfpling, Sh.Frneeronills 2/,

side drilling) Thers have bsen more large producing o¢il wells inthls‘f%
region than}n all the rest of the Illipois fields combined. These wellsgqﬁ :
have maintained a remarkabls yield and the new drilling has madse an &x= éél
ceptional showing in comparison with the sarlier wells, For ;hese :3asons)“%
this part of the Lawrence Counyy field is the richest in Illinois.

0il and gas in greatsr or leés quantities ere found in seven

producing sands which lie betwaen depths of 450 and lggg—feaé::;;f§§om

the "shallow sand" high in the Pemnnsylvanian rocks to the "McClosky sand"™ I
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in the Ste. Genevieve formation of the Mississippian series. MNost of
the o0il comes from the McClosky sand or Ste. Gsnevieve limestons, and
the Kirkwood sand of the Chestsr formations. In ths order of their
productivity there oil bearing horizons ars the McClosky, Kirkwood,,

' ‘Buchanan, Bridgeport, Tracey, "Gas", and "Shallow"™ sands. These sands
are almost exclusively oil sanﬁs, except the Tracey and "Gas" sands,
which produce fair amounts of gas nsar the north end of the Sumner
quadrangle, All of the typical sands ars.as a rule medium grainsd
and fairly porous. The "pay" or part‘of the ssnds in which thn oil
is found, is generally (veéry ﬁéch u:£t8¢ and more pecrous than ths sur-
rounding sandstons. The "pay" is from 1 or 2 to 30 feet or more

N
thick and covers a range of arsal extent from &x acre- to many squars

miles,

{ o=

The oil pools in the itwo quadrangles are ths southeastern ex-

tonsion of the Lé&wrence County oil field$. They cross the northeast
corner of the Sumner quadrangle and spread over the northwest quarter
cf ths Vircennes area in a di*e“tlon north by about 13° west The
field &s about 10 milss long and from‘a to 5 miles wide. The west

; TN

side of the field is rather regular in directioqy Faept—= R

‘%!’?’j wh Ll ."' o o

sand

The McClosky sand is the most prolific sourcs of o0il and

gas in this region., It furnishes ths most of tha Wgreen" oil of
{
AL

Lawrence uoun*x;‘~Many of the wslls to this gsaidd havaﬁg-produnei

initially frcMABQQ to 2450 rals of oil per day. Q;ns%e&dﬁeé;kwd&ﬁg

\/_ fyfpo/t/v 2 leaed)
&=surml, - this horizon is, n pe:tity” a soft oolitic limestons be-

e "}v 5

longing to the Ste.. Gsnev1eva The top of the MOCIOSky cil sand under-

)
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lies the Kirkwood sand aboutA xm"feet. These intervels wlden rer= Qii

: X

ceptibdy as the formations dip into the Illinois baein. The Ste. N il

Genevieve limestone has & total thicknescs of agzjf 85 feet. It is m‘§
\

oil bearing from 20 to gﬂ'feet benesth the top, the productive por= '§§

tion havéag an average thicknsss of about 10 feet. _é

The MeClosky sand is productive slong = very naxrow strip

| Sep 30aud 3/, T 4N, R 12 W, a namew

about 1/4 mile vide and two miles long, 1n§the Sumner quadranfle.

£, nowgo o 1o eyukfn*cu*ﬁ“'MAMu baroes ﬁun At

The depth of sand ie wetwesn 1550 sad 1690 feeﬁk The type local-:;fﬁaf*
/9

ity for this ennd is in sections 23, 25, 35, snd 26, T,3 N., R.12 W., 53<

—(“S—mg
T,

P
\

in the Pincennes qusdranglé, where the sand derived its name ffom
Neae.
the M. MeClosky farm in sec*ion 35, The average depth ia—this

Yoo=irty is about 1775 feet.

0il1 pools in the | ey gand.

The top of the Tracey nand'lies about 108 feet beneath
the top of the Kirkwocd sand or ne=r the base of the Tribune forme=
tion in the Chester group. It is s highly.cu;careoua sandstone
and commonly yiélds 2 "gour"' or sulphur smeliime o0il of high
gravity. In the northern partbf the Lawrence County field this

r(l (& 25

sand is chiefly zges predueing—herizen, but only small arounts of

gss have been recorded in the Shmnqijggd Vincennes quadrangles.

It is not w&ée&y rreoductive of xﬂl,/the producing areas, (for the
most palt hztag—nmall 1solated poole. The type locality for the
sand is in sections 11, 14, &=t 34, 25, 55, and 28, T.3 K. R.138 W:

in the Vincennes quadrangle.



,,/*” . B3

0il pools in the Kirkwood sand.
With a single exception the Ki:kwood sand is the most

Y
prolific source of o0il in this region and,(is the most widely

drilled sand in Illinois. It has been foénd productive over most
of the Lawrence Countyfield and in fact, its productive portion
reprecsents the shape of this field. It is correlated with the
producing sands of Marion, Clinton, Bond and Randolph counties
in I1llinois, and Pike County, Indiana. The Kirkwood sand was
first tapped in 1907 on the Kirkwood farm in the NE 1/4 sec. 14,
T.2 N., R.18 W., in the Vinceﬁnee quadrangle.

The range of depth of the Kirkwood gsand in this region
is 1330 to é%es feet, E?eaﬁifferences beiag due chiefly to the
influence of structure@A The highest portion is over the structural
dome on the crest of the antiéline, a part of which is shown along
the north boundafy of the Sumner quadrangle; and the lowest posi-
tion is far_down the-weet Timb of the—anticline on the terrace 27 /li

e W L N R

(Le .
/%gevieuaiynéeﬂewigpd. The Kirkwood mand lies near the middle of
me geenak
the Chester rocke,ﬁabout 186 feet beneath the top. It is about

108 feet above the Tracey sand, and 336 feet above the il /pro-

“duetng)zore of the Ste. Genevieve limestone.

| The Kirkwood sand is a medium, fine-grained sand, pften
called the "sugar" sand because it resembles brown sugar in the
chumn drill samples. In several 1°cigitiii'#n ngrence County, it
is lenticular,/havéag iézm&ny e&eee,~two-lensee~ané—eemet¢mes
thzee., The top lens is very uniform and regular over the entire
count??gor this reason, is chosen as the key horizon for the
structure maps of this folio. The average thickness of the sand

in the quadrangles is 33 feet.
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‘ The Kirkwood sand shows an excellent initial produc-
tien, often vobehing as high as 1000 barrels, with an average
clese to 150 barrels., It is the most reliable of all the -
sands in its initiasl ydield and steady pra%?ction,,and its de-
cline has been very slow in comparisonjgé the shallower sands.
The Kirkyood sand oil ie generally considered sweet c¢il, which
is mo;:Xf%ee from sulphur than is the 0il from the lower sands,
although in some localities the sulphur content i1s variable.
The average specific gravity of the o0il is about 36° Beaume.

0il pools in the "Gasg" sand.

The "Gas" gand is locally the flrst sand encountered
in the Chester rocks, and is the firet underjying the Buchanan
sand., It is called the "Gas" sand because of the small amounts
ofgas which it produces over the northern part of the Lawrence
- County pool. Some production of oil is reported over very
scattered greas., The "Gas" sand is not distinguished in the
Vincennee quadrangle and is only found productive zlong the
north boundary.of the Sumner quadrangle. The average thickness
of the sand is 18 feet. It is about 133 feet beneath the top of
the Chester rocks and 87 feet above the Kirkwood sand.

0il pools in the Buchanan sand

The Buchanan sand is the next producing sand above the
"Gas" sand. It was first discovered in-September, 1906 on the
R. O. Buchanan farm in the SE 1/4 sec. 16, T.3 N., R.13 W., near
the bouddary 6f the two quadrangles. . This sand is found at an :
average depth of 1330 feet in its type area in sections 15, 16,@5

17, T.3 N., R.12 W. Outside cf this aré & the data concerning

TV Ao

this sand are very scattered, and An sucH as does exis®, this
sand

is not generally distinguishsble from the overlying Potts-
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ville sandetones. Most of the well data in the type area in=-
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dicated a shalleow penstration into thle sand, just enough to

Vi cercace
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insure g sufficient and s~fe shot. Thisg ¢il zone is in moat

AL

A V’(‘ e.o L “ ovo Ul

places underlain by sslt water for which reason in some locali—

%

ties in the State the Buchenan sand is calléd the "aealt sand®.

-+

This sand hag been one of the most prolifle 01l sands in the

/ ‘.4‘—'f‘ "L«Lua%
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Illinois fields. A large initial production bas been credlted
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to its wells but their yield has declined gomewhat faster than

\Y

that of pome of the other sands of the area. Little or no cas

"r\/;‘

DA

U { Mk&{)‘\l?ﬂ,f\

ig noted in the type area. The average thickness ¢f the 4%\3
in the proaucing zone 15 about 356 feet. The top of the sand '3 J.-3% ¢«
jfu‘&u, e (Bdaifos " Sodi Y L¥G \‘\akx
lims about 350 feepdabove the Kirkwood: fThere are several S e

eamall isolated o0il pools in the Vincennesa quadrangle, the mos »i‘v*
«W\‘T‘” g <
notable of which is the one northwest of Law irenceville, 2x& }‘F Mjigif‘

d oy Q0 ads N
another at the south end of the fielqA;d¥ge northera pool ﬁ@nJL
el
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very prolifiec while the wells at the south end)aag-very light. ‘JMGné‘%ﬁ

Qil poclz in vhe Bridzeport sand. \\\\;‘
The first oll well in the region of the Sumner and
Vincennee quadrangles was drilled to the Bridgepert sand in
the town of Bridgeport in July 1206 The name of the town was

glven to the sand and becaume of ite shallow depth and good
initial production this horizon attracted muoh interest and

subsequently was widely developed both north and S of the
town. The producing strip as since defined, is b miles long
and about 1 1/4 miles wide, of which 3 1/4 miles of length are
in the north part of the Sumner quadrangle. In mosi all cases
this sand is found to be barren in the rest of the wells in

the two quadrangles, except at the south end of the field in
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the Vincennes arsa, where the sand is,productivé over an area of
about 3 square miles.

The Bridgeport sand is lenticular comprising three
generally distributed lmnses over the oil fields, which, in
scms cases, bgééﬂb consolidated qﬁ; in othars,ﬂsuoplanued with
shals., The general thicknesses of the lenses and the intervals
between them are very difficult to estimate bscause of their
variableness and overlapping charactsr, The top lenseé is about
35 and 44 feet thick respectively in the producing arsas of
the Sumner and Vincennses quadrangles., The Bridgeport sand is
almost excludvely oil bearing in the Sumnef area but yiselds

abundant gas 2n the Vincennss quadrangle.

O0il pools in the shallow sand

The 0il pools in the shallow sand are limited to the
extreme south end of the Vincennes quadrangle, Therc ars but
eight producing wells in this sand and these yield a very small
amount of oil. Theuave:agemdagihﬂof/?he sand isébout 450 feet,fim%)
b@%ﬁg about 500 feet above the Bridgeport sands..

Distribution of o0il and gas °

0il

- The oil sands of this region have proven veﬁy richl, awhd\
“ﬂ\M‘/ At a.u,.. oA A u["a T

éﬂ%ﬁr— shownrsn:arkab g W yleldsfga-d—ha:sne—ar-omrs-e- - |
JL . ’/ wu s era bt SORY. Qe ? <l o T, YeNef M/{wdueﬁ;«’ /N

2 = ?af-eﬁeapthmuﬂrdazéynyyahiquJﬁu_ioaex—sa dahas— i
a 17 ANV 4_ gy ‘fggu&‘,
wpheid-the | linnls_#madaﬂmrcﬁ~Whenuvhe other sands wers . declin=

Vi

_ing but _thess have-net- begum%o'show ‘gigne-of a-gradual declins,
_thus_allowing-the-—-annual total-productien- to dscrsase..



the Sumner quadrangle:

Sumner quadrangle

The following table showe the results of drilling in

Table of well data for the Sumner quadrangle

/39

Township Productive Gas Dry Total
wells wells holes e
Bridgeport 1056 10 96 1162
Christy L oo 5 6
Dennison 25 .o 3 28
Lawrence 93 oo 10 103
Lukin ot 65 8 8
Petty 114 7 12 ‘133
Wabash 4 se _ L 15
Total 1293 17 145 - 1455

There are 1,455 wells mapped in this area,of which 145

or 10 per cent, were barren.

The following table shows 935 wells that furnish data

on initial.production for each sand in tnis area.

by townships, sands, and extent of yield:

Table showing initial production of the

sands in the Sumner quadrangle

They are listed

panela Over

Township Sand 0-10 11-49 50-99 100-199 200-499 500
Bridgeport 2 8 9 7 3 oo

Petty Kirkwood 4 7 10 ALl 4 1
McClosky i 3 0.5 2 i ots
Bridgeport 4 47 116 103 12 4

"Gas" 1 2 3 AL 1 50

Bridgeport Buchanan 2 6 e 22 61 8
Kirkwood 5 76 (98 88 30 3

Tracey 2 6 4 p 50 a5

McClosky 5 8 15 9 5 3

Bridgeport 50 it 4 8 1 =0

Lawrence Buchanan olol. 2 9 13 i oo
Kirkwood 1L 7 13 15 3 ol

McClosky oo 1 .o oo .o .o

Wabasn Buchanai 3 2 2 3 2 .
Total 30 176 293 283 134 19

o\}eA L RA
The oil of the Bridgeport, "Gas", Kirkwood, Tracey, and

extensive

A

LN A

McClosky sands in the Swmer quadrangle 48 controlled by an

S



e

elengaﬁed dome lying along the crest of the Lafalle anticline.
Only the scuth half ¢f the dome is represented on the map of this
area. The best preductiens are nct found on the ¢rest of‘th%dome

but arcurnd the flanks. Very little precducticn oc%es from these
Z}éti C)\/‘c:—'b<f

sands: around the base of the dome, but ths sand shows a
fair production of oil cn theétructural terrace south of the
dome. The Buchanan sand isréspecially noted for its production
in the type area. Previous studiasl of the strudtﬁre of this
sand show that the oil ie concentrated in two small symmetré@l
domes, each about 100 feet high. The wells 2f the Bridgeport
gad show an averagét§;eld of abogt 150 barrekg of oil within the
poolkz;éiéken é&déen;;jégg; gr;;; &uanti;agzléf ‘salt ﬁgg;;/beyoﬂd
its boundaries.¢t ﬁg doo{r

Vincennes quadrangle

The follewing tables show the extent of drilling in the

Vincennes quadrangle:

Teble of well data for Vinoennas quadrangle.

Township Productive Gas Dry Total
wells wells holes
Lawrence 536 e 120 656
Dennison 1104 b2 185 1301
Wabash 49 o 22 il
Allison 7 o 6 2176
Total 1696 12 S 2041

The oil sands of this area have proven the richest of the
Illinois fields. The range of initial produetion has been from B
to aﬁee barrels and in.afﬁzgkﬁénamber of the wells, éigsﬁaya&s four
of the seveaproducing sands of the region yield immense amounts of
oil. The best producing sends of this area have & thickness of
grom 10 to 35 feet of sand which is generally free from:.large

o 204
amounts of salt wator ..0f the ¥3@l wells mapped in the area “only

ey, fielda of Crawford and Lawrence Counties,
Ill State Geol Survcy, Bull. No. 33, p, 1072. (912

4 ©

LA
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29 or 43 per cent were dry. O0f the YR producing wells,

/&@ give the fellowing data of initial production:

Table showing initial production of the sands in the
Vincennes quadrangle.

STESRErrels
Township Sands 0- 1ll- 50=99 100-199 200-499 Over
10 49 500
Buchanan 3 5 9 29 a2 2
Kirkwood IRNES 58 46 2 1
Tracey AL 3 3 1 oo e
Kirkwood-Tracey b} 40 5 3 S0 50
Lawrence McClosky ee 14 7 o 3 S
Tracey=-McClosky o C 3 o' 3. il 00
Kirkwood-Tracey-
McClosky .o 3 4 2 o .o \
Kirkwood=McClog8Ky .. 1% 1L 4 6 1
Shallow SaRE 1 53 53 o0
Bridgeport 19 ‘218" 76 55 Gk |
Buchanan 4 16 il 23 13 ol
Kirkwood D28l 80 70 23 1
Tracey gl 4 2 1 1 .o
Dennison Kirkwood=-Tracey ik 6 8 16 3 oo
McClosky 4 13 12 8 8 20
Tracey-McClosky o 3 1 3 1 Ao
Kirkwood-Tracey- 1
McClosky .o 21 7 30 25 197 L
Kirkwood-McClosky 1 8 14 18 10 10
Allison McClosky ISRNNGY oo _ 1 o .
Wabash Biehl and Jordan 3 8 13 10 8 2

The Xirkwood sand pool is the most extensive in. the Vincenms
quadrangle, féllowed in order by the MoClosky, Bridgeport, Tracey,
Buchanan, al Bhallow sand pools. Thsere are two areas where several ‘95
Q\\'V

N

sands are highly productive in the same wells. The Bridgeport, Kirke
wood, Tracey, and McCleosky sands show a combined production’igrthg<~r
main area in sections 23, 35, 26, 85 and 36, 7.3 N., R.13 wiiaig'ééoa
tion 14 of the same locality many wells produce from the Kirkwood,
Tracey, and M¥oClosky sands.

The Bridgepert sand shows a good yield of o0il in an isclated
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| with the established theory of the presence of gas i#raised portionaé.
| of the sand, produced abundant gas inalmost all of the wells, some ¢
| X

' of whioch are wholly gas producing. ; 4

o -

-
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area covering about three sguare miles at the south end of the

field. This sand seems to lie high siructurally, and in accordance .’

/i

‘7’ a Ao ol (i

N

The Buehanan sand extands into the Vlncennes quadranglef

[} 5l
AAASCA L alls o N2z Lg/récff‘ 111 !u _,/\ / \.q,,(

from the Sumner area A There are many large wellie in the Vinceﬂnes ~‘j;
area but generally they are not 80 large as those in the Sumner, { g2

One or two rioch spotsceccur in this sand both at the rorth and \Q >

south ende of the field. !
The Kirkwood sand yields considerable oil over the NN

entire area and is especially productive in sectioms 14, 35, and ‘ﬁxgx i

35. This sand has attracted recent interest in that aeveral wella s

*.

are producing commercial amouﬁ% of oil in eu%iying poo&a to the ﬁi\ (

4 ..---—*"4.l / THAAL < {
east of the general poocl, 7w7¢blg - &)t )

The Tracey sand is spotted over most of the area, except

in ssctions 25, 86, 35, and 56 where there is & pool about42:112 3

/gw

square miles in extent iﬁ which this sand shews its- beat/pxodnoq
tion ef-oil,
The McClosky sand has produced mors gushé? in the Vine

cennes quadrangle than all of the rest of the sands in the two

" areas combined. Itinafgest producing area as well aﬂwﬁhé7iypé

'ibcality‘liea in sections B3, 24, 35, and &6. There are many largse
wells in this area that produce 0il from the McClosky sand in com-

bination with either the Kirkwood or Tracey sand or both. The
4

MoClosky sand also shows abundant gas in tﬁng“ of this pool.

The next best producing area of this sand %&9 in section 14. |
af Hau ’(Mj W/arlf ‘\ & “‘{ o Ue ¢ A' - , /‘/’fuzl .4,0 //u / /uL'L/ /
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The oil in the Vincennes quadrangle is,'for the most
part, concenirated over a bromd flat, plateau=like crest of the
major fold. The general stiructure conforms to the gbo—foot 0OnR=
tour on the structure map and inonly one instance it s8ows a ten-
dency toward a raised structure. . An elongated dopmgbf about 60 feet
in height shows its crest lying along the west lines of sections el

VY SR 2. O ) vau corte S
8%, 85, and 35. (ilLﬂkvfﬁbkA )Z;‘? T {' AL @1{%_J(¢j i //)
Gas

Gas is not sc abundant in the Sumner and'Vinéenﬁs quade
rangles, as it is in cther great Amérioan oil fields. The majority
of wells in the Lawrance County fisld produce small amounts of |
casing~head gas which is mostly consumed in drillin; and ﬁunping
walls., The one locallty where gas is produced oommercially is in
the Bridgeport sand in seotions 32, 233, 25, 86, 35, and 38, whfch
has—been—usedcommercially. The greater part of this gao is "come
bination" gas or that which has been used in making the oil flow
and is caught from the wells with the o¢il.,

Relations of structure to the accumulation

@f oil and gas.

There is probably no better example of ths conformability
of o0il pools to geologic structure than that presented by the Ille
inois«fields. The greater part of Lllincis lises within ths Fastern -
Interior coal basin, which broadly spsaking is an extensive sppon=
shaped basin, the bottom of whieh extsnds along a line through
Cerro Gorde, Lovington, and Odney, and thence southward into its

deepest part in Wayne, Hamilton, and Edwards counties. The east
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side of the basin rises into the strong, longitudinal LaSalls fold.
The ascent is at the average rate of about 50 fset per mile but it

is more rapid in Lawrence County as shown by the contours over ths
very sharp apex of the anticlinal dome. The basin and the lower
flanks of ths fold are known to yield abundant water in all theﬁzands
which are productive in the main fislds. The uppermoat part of the
Qlanks of the ma30r fold contain an abunuanCP of cil. The westsrn
11m1t7éf the fields are abrupt and bsyond thls line the sands are
water bearing. Enough data are at hand to justify the conclusion
that this is a line of water saturation and that above this lins

, predmaas s Dy

and over the fold most of t psands are 0il bearing. The accumula-
tion of ¢il and gas irn their present position may be looksd upon as
inddeal, in accordance with the gensrally accepted anticlinal thecry.
The following factors of accumulation dus to structure are apparsnts

1.. Thers is an extensive anticline with a marked basin on at least

one side,

d-shewing-abundant —watex,

cemprise-—extensive—tfeoding araas for -the-axer;

2%, Ths sands are commonly porcus and hence form suitable ressrvoirs,

3 % There ars abundant shales and some limestones ovsrlying the sand-

stones, which prcbably serve as impervious covers to the ressr-

voirs.

ﬁ!sw The sands in both limbs of ths anticline are abundantly saturated

with salt water, which is probably irstrumental in holding the

0il and ges captive in its present position.

2 B« Although the general structure of the oil fislds is dominated by

& major fold its crsst is vary irregular and is interrupted by

numerous. minor domes and trensverse deprsssions which together
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with irregularitiss in porosity, have been instrumental in
segrégating the pools.,

With the sxcepticn of ths extensive flat area in the Vincennes
gquadrangls the best collsction of oil was found on the largs

dome and near its base in ths Sumner gquadrangle. The minor

"domes over the entire region are logical reservcirs for gas

but contrary to expsctation the largsst zmounts of gas do not

usually lie at thes apexes of the domes but down their flanks. The

'ggsib amount of oil lies on the extensive flat crest of the major anticline.
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Cosl.

No cosl is &t present mined in the Yardinville quadrsangle, but ithin
beds outcrop in & number of places, end have been reported from 15 wster wells
in the area, In the north esst qusrter of the quadrengle & thin cosl is ex-
posed along the stresms in a number of places in Homey creek and Robinson town=
ships; &s, nesr the middle of the east side of section 17/ and skso in the northe-

west 1/4, section 4 both in T. 5 N.K., 12 W, In the S .E, 1/4, N.W, 1/4 of section

s T SN., R 12 W.. en 18=inch cosl was found in & water well beneath 22 feet of

drift et an sltitude of 479 feelt., Another well in the east helf of the N.W, 1/4
of section 23, T. 6 N., R. 13 W penetrated a V;inch cosl 29 feet below the sur=-
face, st aen altitude of about 472 feet., In the log of snother well near the
middle of the west side of Sec, 11 of the same township & thin cosl was report-
ed &t an elevation of 465 feet; and in & well in the S.E. 1/4 of section 8, T. §
N.R., 12 W. cosl was found at en altitude of about 429 feet,

In the west part of the quadrangle the log of & water well neur the
northwest corner of section 1 T. 5 N.,R. 14 W., reported a thin seam of coegl 25
feet below the surfuce at sn altitude of 428 feet., An outcrop’ ofj?gel dne to
one and one-half feet thick occums on the west side of the ridge necar the middle
of the south side of section 27 T, 5 N., R. 14 W.

Farther south in the S.W. 1/4 of the quadrangle well borings have re-
vesled the prg;éZce of two rather thin cosl beds about 100 feet spart., In a
well boring th the N.W. 1/4 of section 16, T. 4 NJ 7 T W, cosl wes found at

an altitude of about 530 feet, In snother well nesr the middle of the west side

of Section 22 T. 4 N., R.\4 W., s thin coal wss passed through &t an elevation

| of shout 428 feet, snd in another nesr the middle of the north side of section

{

|

21 of the same townshin & higher coal wes encountered at &n elevation of 531 feet,

&_\}n an o0il well & short distence west of the middle of section 20 of the same
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f township the lower coal was reached at an elevation of 417 feet, Another well

i
I
t 235 feet deep near the middle of section 18 of the same township passed through

\ both of these beds.

A coul bed of considerably greater thickness is reported in the logs

of seversl o0il wells of the area at
portion of the log of an oil boring

N., R. 13 W., showing the depth and

depths verying from 450 to 650 feet, A
on the Childress farm, in section 24 T. 4,

succession of strata overlying the thicker

aX
coal @nd the charsdteér -of the entire section of Pennsylvanian rocks in thg region,

is -iven below:

Log of well number 3 on the Childress farm.

Quaternary,
Recent and Pleistocene,
Quicksend, white, soft= -
Carboniferous,

Pennsylvenian

Thickness Depth,
feet feet
--------- ~- 50--==250

McLeansboro and Carbondale formations:=

Sendstone, limestone

and shsle, light and

dork= = = = = = = = = = = = = = = ~ - 220 270
Likestone, white hard- = = = = =~ = = = - = Ih=d= =i=u205
Shale and limestone, white, soft- - - - - 135- - - = 420
Coal and shale, black, soft= = =~ = - - - S =iligsR = E =R =Td 55
Shale znd limestone, white, soft- = = - - = 52~ = - = 485
Shailel Shrawrcoftelc M Rau === i e Rttt o 10z =R =t 495
SangstonerSwhiteplsofitial s =t i=t=iica= il - = Bo=N=S oSl e 0
Shalersbiliack:, Ssofstsial=tai kot fo bl = 10- - - - 540
Shald, white, soft- = = = = = = = = =~ = = - 95= - = = 635
CosplSH=RP— i i R R = R s = s 7= -~ 642
Shale, brown= = = = = = = = = = = « = = - =133%= ~ = - 75
Limestone, white, hard- = =~ = = = = = = = = 25=- - = = 800
Red rock, soft= = = = =~ = = = = = = =« =« - - 10=- -~ - = 810
Shele, white, hard snd soft= = = = = = = = = 30= - - = 840
Limestone, white, herd= = = = = ~ = = = =« = 10- - - = 850
Shale, black= = = ~ = = = = = = = = = = = = 130- -~ = =~ 980



COAL v ¥
The Hardinville Birds, “umner and Vincennes guadrangles
are situated in th ¢ east-central part of the eastern interior coal
basin where nc coal miniug on a2 commercial scale has been done.
However, at a number of places within this area a thin bed has been
worked by strippings, or drifts, or shallow shafts to supply lecal
demands.

.= Four seams of coal, 1 foot

or more in thickness, outerop in parts of the area. The loweat coal
that has been worked in the area is exposed in the south bank of Fo
Business creek, ncar the southeast corner of sec.20, T. 6 E., R. 10
%. The bed iz 1 foot 10 inches thick at this place and lies at an
¢levation of about 445 feet above sea level. 1t has been mined by
drifts in two or three places at this locality, and was formerly worked
by shafts in a few places near the south side of sec. 1, T. 6 H.,
Re 11 ¥., at a depth of 37 to IO feet.

‘bout 25 feet above the horizon of the seam above described
a coal 4 or 5 inches thick is exposed in a few places immediately
. below the limestone lentil underlying a cddcareous, fossiliferous

shale. In most of the outcrops of this horizon no coal was present,
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and at no place 48 it known to be developed in workable thickneass.

A coal which cccupies an horizon corresponding to the Farker coal
farther south and lying about 42 feet above the thin 4-inch coal
mentioned above, is exposed in several places in the Birds guadrangle.
1t outecrops in the 5W. 1/4 sec. 2, T. 6 ¥., K. 11 ¥.,6 where the thicke-
ness is 1 foot and the altitude shout 460 feet. Near the northweat
cornér of see. 7, T. 6§ M., R, 10 ¥., this coal is exposed in a
thickness of 1 foot and an sltitude of ahout 485% feet. It outerops
again in about the same thickness in the HYU. 1/4 sec. 12, T. 6 H.,

. 11 7., at an altitnﬂe of about 466 feet; and at several places

ip the cast half of sec. 35, of the same township where the eleva-
tion is about 475, and in the ¥¥. 1/4 sec. 30 of this township at an
altitude of 480 feet. One-half mile west of Flat Hock this coal

is well exposed fn the bank of a ereek where the thickmess is 1 1/2
feet and the altitude is about 483 feet. I is reported to have

been stripped several years age at a place in the SF. 1/4 sec. 29,

T, 6 §., . 11 ¥., in the NW. 1/4 ses. 26, T, § ¥., 2. 11 ¥., in the
¥3. 1/4 sec. 30, T. 6 ¥., B. 10 ¥., and in 3 few other places in the
quadrangle.

The Tarker coal is guite persistent both in sccurrence and
thickness. The bed is too thin %o be of commercial importance, but
it may sometime become of some value as a local supply. At a few
places in the west pari of the Rirds énd in the northeast quarter of
the Hardinville area quadrangle a coal 1 1/2 feet thick is exposed
at a level about 70 feet above that of the Parker bed. This coal

lies ot about the horizon of the Friendsville coal farther south in
the Sumner guadrangle and probably corresponds to that bed.

The Priendeville is the only coal of importance at present
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worked in the Sumner and Vincennes quadrangles. It belongs to the
Hc¢leansbobo formation and @ocbrs under a few seusre miles in the
southeast part of the Sumner area, and farther south betvecen Donpas

' Creek and the Wabash River. 1t is not known west of Donpas Creek,

nor does it persist in thickness south as far as Crayvilie, or cast
of the Vabash River. In a northward direction it is noit certaianly
known farther than 6 miles north of Friendaville.

This coal outerope in a few places near the towm of
Priendsville and is worked for local supply in a2 few mines in that
ficinity. In this region the bed is generally abtout & feef{ fhick,
and lies 30 to 50 feet below the surface. 4% the Xeen mine, one
mile eant of ¥Friendsville the shaft is 3€ feet deep and the goal
is 3 1/2 feet thick. The shaft on the Frice farm, ome mile farther
north, is 47 feet deep, and the coal is there 3 feet thick. A
aﬁﬁft one and one~half miles south of the Feen mine is 32 feet deep.
This bed was formerly worked by a shift 1/2 mile south of Limm, in
the NE., 1/4, sec. 6, T. 1 H,, 8. 12 W. at a depth of 27 fecet, and
was reached in a well at the Frogeye schoel inm ses. 24, T. 2 H., R,
13 ¥., at a depth of 18 feet, and in a drilling in the IV. 1/4,
sec. 33, T. 2 K., R, 12 W. at a depth of 37 feet. The coal in this
region is usually overlain by a bed of sandstone which, in a few
places, is separated from the coal by a few inches to 4 feet of shale.

The bed is somewhat irregular in its dip, the genersl
inclination being towards the west, but a elight eastward dip is shown
east of Friendsyille, and a slope towards the north is also locally
indicated In that region.

Aldrich goal

A $hin coal lying 60 to 80 feet ahove the Friendaville and

thought to correspond with the ildrich bed of the Patoka quadrangle,
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is present over several sguare miles in the west gsentral part of the
Summer quadrangle. It varies between 10 and 24 inches thick, and is
too thin to be of importance except as 1t may be stripped at the crop
to supply local needs, It has been worked in this manner on a small
aésle over a few pgquare rods in the NY 1L/4, sec. 22, T, 3 M., #. 13 ®.,
where the thickness is about 24 inches; and in the IE. 1/4 of sec.
31 of the same township, where it is 16 inches thick. In the HE. 1/4,
sec. 6, T. 2 H., R. 13 ¥. where thias coal was formerly worked, the
thickness is also about 16 inches. It persists at about this thickness
a few miles farther west where it is locally worked along the branches
of Bompas Creek, in the ST, 1/4 of sec. 2, and the 1, 1/4 of sec.
11, 7. 2 R, B. 340

Ixposures farther west where the coal was formerly strip-
ped near the middle of see. 3, T. 2 ., 3._2;?. the thickness is /3
about 20 inchea. Vest of Donpas Creek in sections 5, 8, 17, and
20, T. 2 H., R. 14 %W. the thickness is 16 to 20 imohes. Iast of
Little Bonpas Creek a thin coal exposed about ome mile southwest of
Lancaster, and encouniered in a water well 2 miles éouth and 1/2 mile
west of the latter locality, is thought to represent the Aldrich bed.
From near the center of the Sumner guadrangle this coal dips rather
uniformly westward to the wvalley of Bonpas Creek at an average rate
of about 11 feet to the mile. West of Zonpas Creek it rises at a
slightly more rapid rate to the west border of the guadrangle. In a
southward direction the average dip of the coal in this region is
about 5 feet to the mile. & thin coal outerops inm a few places,
and has been found in several wells in sec. 12, 7. 3 ., R. 13 ¥.,
sec. 6, T. & ¥., R. 12 ¥., and sec. 51, T. 4 N., R: 12 v,

The cosl corresponding to the Yarker bed?farther gseuth in

the Tatoka quadrangle, and occurring farther north in the Birds
y

P
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gquadrangle, is not gemerally present in the Summer and Vincenues areas.
The thin coal that ljes near the level of the flgod plain om the south
side of Dicksburg Hills is thought to represent this bed.

The thicker Eerrin, Springfield, and Hurph sboro coals of
the Carbondale formation are present in White County, ébaﬁt 40 miles
‘south of the Sumner quadrangle, where the core of a diamond drilling
showed the Herrin coal to be 5 feet thick at a depth of 616 feet; the
Springfield coal 4 feet thick at 722 feet; and the lurphysbore coal
I feet thick at 970 feet. In a number of the oil driliings in the
Sumner quadrangle a coal thought to be the Herrin was encountered at
depths bvetween 500 and 585 feet, but its thickneses could not be
determined in the churam drill samples. In the deep driilings in the
Hardinville quadrangle, immediately north of the Sumner, both the
Herrin and the Springfield beds have been recognized. It is probable
that one or more of these coals are present in vorkable thicknmess
avér the Sommer area and possilbly over the greater portion of both
the Sumner and Yincennes quadrangle.

In the southwest quarter of the Hardinville guadrangle well
borings have reveaied the presence of two rather thin coals about 100
feet apart above the horizon of the Herrin bed. In a well borimg in
the N¥. 1/4 of section 16, 7. 4 H., #. 13 #., coal was found at an
altitode of about 530 feet. In another well near the middle of the
weat side of sec. 22, T. 4 H,, R.I14 ¥., a thin coal was penetrated
at an elevation of about 428 feet, and im another near the middle
of the north side of section 21 of the sare township a higher coal
was encountered at anaelevation of 531 feet. In an oil well a short
distance west of the middle of section 20 of the sawme township the

lower coal was reached at an elevation of 417 feet. Another well
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235 feet deep near the middle of section 18 of the same township
pasased through both of these beds.

| Herrin (No.8) coal.~ In the records of several deep
borings in the Hardinville and BDirds quadrangles, from which samples
of drillings were studied, the position of the Herrim (¥o.6) coal
has been definitely recognized at depths ranging from B0O te 565

feet, by the presence of shedls of Girty in the lime«

stone above the coal. In a boring near the center of sec. 21, 7.
5 ¥,, R. 11 W., the ferrin bted was encountered at a depth of 562
feeﬁ, or an clevation of 26 feet bvelow sea level. In another well
tn the N¥. 1/4 sec. 5, T. 5 H., &, 18 7., this coal was found at a
depth of 486 feet and an altitude of sbout 9 feet above sea level.
inothey boring three miles farther west and one mile north of the
last, in the SE. 1/4 sec. 27, T. 6 N., H. 13 ¥., reached the Herrin
coal at a depth of $20C feed, or sbout 2 feet above sea level. From
the samples or the records of borings made by chmrn drills it is
not possible to determine accurately the thickness of this coal at
the difierent places. However since the overlying limestone has a
aimilar developnent here %o what it has where this coal is of good
thickness in other parts of the Statg, /féare is 1little doubt but
that this coal is here of fair thickness. From the distribtution
of the wells in whish this céal has been definitely recognized it
seems fairly certain that it ia pregent under the greater portion
of the Hardinville and Birds goadrangles within casy working depths.
In five of the wells in this region from which samples
were studled a coal was present at depths ranging from 55 to 70 feet
below the Herrin bed. This is doubtless the horizonm of the Harrishurg
(Springfield or Wo.5) coal which also may be presenmt in workable
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thickness beneath a considerable part of the quadrangles.

In the loge of several of the oil welils iﬁ‘this-area coals
ranging from & to 8 feet thick were reported at éther horizons.
However, owing to the difficulty of ascuraiﬁly determining the
thickness of the coals penetrated in churn driliing, and since no
thick coals are persistent at any of these horiszoms, in other parts
pf the State, it is thought that little importante should be attached
to reports of thick coals below the Harrisburg or Springfield bed in
in this region.

Doring the last few years leases have been secured for the
eoal rights under practically aill tﬁe land witkhin 2 to § miles of
the Big Four Railroad in the Birds quadrangle in the vieinity of Fiat
Rock, Birds, and Tinkstaff. However, nothing has been done towards
the development of the coal resources of the area in a commercial
way, and it will doubtless be severrl years before coal from this
region will be put in the market. However, after the more easlly
available coal deposits of the eastern iuterior basin have been
exhgusted, the coal in this area may become an important source of
wealth.

Clays

Raw material suitable for the manufacture of comon Yrick
and tile are present in several places %n these guadrungles. They
consist of shales of Pemmsylvanian age, and of loess, allubium,
and glacial tiil depoasited during Pleistocene and Becent time. With
the exception of glacial drift the loess ia the moat widely dis~
tutbuted and momt generally accessible and is the only clay thai
is utilized in the area. Otcrops of shale cccur a$ various places
but shale has been used in the manufacture of clay goods only at
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Vincennes and West Salem.4t the latter loeality the Jest Salem
Hollow Frick and Tile ﬁaﬁpaay gperate an up to date plant for
the manofacture of common buailders, face brick, and drain tile
from a mixture of the Zcleanaboro shale and aluvial clay dén a
ratic of about 65 per cent of the former and 3D per cent of the

latter. The clay in the pit is gug to a depth of 21 feet, shouw~

ing the feollowing section:

Bection of clay pit of West Salem Hollow
Brick and Tile Ca.

Feet

Clay, loess-like, yellewish, gray withaut
pehblea------ ceamammens 2 1/2

Clay, yellow, with & few peblles ~—mmrmucnmmuea= 4§
Clay ,brown, iron-streaked with many pebblege~-= 5
Shale  bluish~gray ,sandy,laninated, micaceous-« 10

The shale belongs to a horizon several feet lower than
the Aldrich coal. It is a bluish-gray,lsminated and somewhat
sandy, and has been dug to e maximum depth of 10 feet, and used
without vﬁatheringe A well near the pit showed a thickmess of
30 feet for this shale bed.

Sebarneakan Zrothers alsc operate a clay working plant
at ¥eat Salem, manufaeturisg common bullding drick and draian tile

to supply local trade. Xo shale is uvsed in the mix., Logss clay

is stripped from the surface for making hriek and screened glacial

t111 chiefly used in the making of tile.

In the ¥8. 1/4 sec. 27, ¥. 3 ¥., R. 10 ¥,, at Vinceanes,

Indiana, Xexmiller and Teshner manufacture soft mud building
brick to supply the home market. Brown, sandy,loess clay is
used as raw material, being stirzipped from the surface of the less
sandy are¢as, a thickness of about 6 feetl being dug btelow which

IJ
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the -ela;:'xfnntainﬁ too mueh sand for successful use.

\& plent for the manufacture of brick and tile is in
operation Q‘t the Yown of Oblong, at the north end of the Hardinville
quadrangle, where the Obleng Brick Manufacturing Company have made
goft mud buildimg brick for a number of years to supply a lecal
demand. ZThe plant is equipped with a Quaker brick machine and
pilug and a sqaaf& updraft kiln of a caﬁaeit—y of ;m,me brick.
_’fhe brick are dried in an open yard, and littla"lnaa is sustained
from thelr cracking or checking on drying or burning. The raw
material is loess clay jz-rhieh is stripped from the surface to a
depth of two or three feet. DTelow this depth is pebdly glacial
till which cracks badly with open-air drying, _unlesa the clay is
thoroughly slacked before it is used. It is estimated that about
1,500 pounds of coal are required by this company to 1,000 brick.

For several years Ir. D. ¥. Johnson has manufactured
the common grades of brick and tile at Tinkataff in the south par's_
of the Pirds guadrangle. Surface soll and clay are used for the
raw material which is worked by the soft-mud process. The market
is limited to a radius of a few miles, the annual ocutput depending
largely on the local demand.

Puilding Stone

Stene suitable for building purposes is not common in
the gonadrangles and there are no guarries in active operation except
temporarily when rough stone is required for a foundation. In the
Sumner quadrangle a sandstone ledge has been quarried in a small
way in the ¥9. 1/4, seec. 12, T. 3 E., R. 14 7., the stone for a
stone house and the basement of a large barn having been taken ovr

gome years ago. The stone is coarse grained, micaceous, in up/
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layers and in places eross bhedded, s thickmess of § feet being at
present exposed.

A dark gray limestone belonging above the Aldrieh cosl
bed, showing very irregular surfaces and breaking with very rough
fracture, outcrops in a few places along a branch of Bonpas Creek
in the F¥. 1/4, se¢. 26, T. 3 K., B. 14 7. The bed is 2 1/2 feet
thick and consists of 4 or 5 imperfect layers, of rather pure
caleiom carbtonate. It is sald locally to have been burned for lime
in considerable guantities by the early settlers.

Some years ago a few small guarries were opened ima
sandstone bed outcropping along & stream in the SW. 1/4, seec. 14,
T. 2 N., 4. 14 ¥. The layers are 4 to 10 inches thick and guite
hard, forming 2 ledge & to 9 feet thick. 4 guarry has aleo been
worked in a bed of sandstone B feet thiek lying above the Friendse
ville coal and exposed in a branch of Crawfish Creek 1/2 mile south
of Linn, in the RE. 1/4 of sec. 6, T. 1 N., H. 12 W. The rather
massive sandstone present in the priminent hills in the central
part of the Sumner gquadrangle would in many places furnish a good
grade of rough stone for common foundation work and rsught mesonry.
In the Vincemmes qnaﬂranﬁle rough quarry stone could be obiained
from the sandstone horizon exposed at St. Franciaville and farther
south in the Dicksbarg Hills and in the hills east and west of
Allendale.

A few years ago Hr. H. C, Dond worked a small guarry
in the sandstone ledge near the top of the ridge in the Ww. 1/¢
of sec. 34, T. 5 K., . 14 ¥, to supply the local demand for rough
foundation stone, But this guarry has recently been abandoned.

Some parts of the massive sandstone bed outerop ing in the vicinity
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of “estport in gec. 28 and 33, T. 5 ¥., R, 128 V., Would furnish

stone usable for common masonry. ihis sandstone horizon ls re-

ported %o have besn quarried in a small way some years ago in the

8¥9. 3/4 sec. 21 and also in the ¥¥. 1/4 sec. 28, 7. 6 ¥., H. 11 ¥,
: Sand and Gravel

In the Hardinville guadrangle sand suitabvle for plaster
and eement is abundant in the sand hille bordering the west side
of Horth Fork in sec. 19, 20 and 30, and farther west in T. 6 H.,
Re 14 ¥., and also on the east side of the river in sec. 21 and 28
of the same tounship. A considerable amount of the sand used
in the areas is taken from the beds of the larger sireams. The
supply of gravel in this guadrangle is obtalimed largely from gravel
beds along the channels of the Fumbarrass and Forth Fork and their
larger tributaries.

In the Birds guadrsngle abundance of sand occurs north
lamotte Creek in the vicinity of Talestine and over areas of fleood
plain and on the kills bordering the valley, south and east of
Pinkstaff, and in many places over the flood plain of the Vabash
and Fmbarrass rivers in this region. Gravel also is widely dis~
triboted in this guadrangle over the flood plains and along the
channels of these rivers.

A eondéiderable amcunt of sand and gravel for local use
has been taken from the channels of Fonpas Creek and its tributaries
in the vicinity of Claremont and Jest Jalem. A part of the sand
and gravel used in the town of Sumner is obtained from the channel
of Muddy Creek and its branches; and large quantities used in
Eridgeport are taken eash year from the bted of Indian Creek. In

the Vincennes area large guantities of gravel are also amnually
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taken from the gravel pit im the 8. /2, sec. 31, T. &4 H., BR. 20
¥., from a large pit In the northeast part of vincennes, and from
numerous local pite opened in the valleys of the Fmbarrass and
Yabagh rivers.

Soils

The region embracing the Hardinyille, Birds, Sumner
and Vincennes quadrangcles is primarily sn agricultural one and
contains considerable areas of fai®ly fertile land. The staple
producta are corn wvheat ahd hay while sam& pedn fruit is slso
grown for market. In this region four types of soils are recog-
nized which however in places grade imperedptibly into one another.
The soil tyres are: (1) alluvium (2) sand (2) glacial till and (4)
loeas. These Aaila like all others, have been formed Ly geologic
processcs to which they owe to a large extent their texture, their
physical and chemical composition, and their fertility. ZThe
character of the soil at any place depends upon the character of
the rocks from which 1t was derived, and on the conditions and
foreces by which it has since been affected.

Ailuvisl soils.~The alluvial scils are found over the
f£lcod plains of the rivers and larger creeke in this region and
aggregate many square miles in area. A large portion of the flood
plains of the Fmbarrase is subject to overflow nearly every year,
and during times of unusually high water the larger part of the

river flat bordering the Wabash becomes subjgrged. Along the
¥mbarrass and the most of the crreks, these goils are generally

1ight colored and consist of clay, and silt and very fine sand,
but the alluvium along the Wabash contains a lerge percentage of
gravel. Owing to the frequent overflow of thede areas during high
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water, dost of the bottom lands along the Ymbarrass have not been
brought usnder cultivation, but slong the Yabash alluvial areas are
better drained, and most of them have been put under the plow.
In recent years a few large drainsge ditches have been made to carry
off the water, but no system of levees has bheen undertaken to
prevent the occurrence of overflows. These alluvial socils when
protected from inundation and properly drained are the most pro-
ductive of any in the quadrangles.

la .~ Sandy soils occur espeecially over the sand

dunes and sandy areas indicsted on the map accompanying this report.
The principal areas in the Hardinville guadrangle are east and west
of the North Fork and south of the Ymbarrsss in the west half of the
quadrangle. In the Birds guadrangle they ocecur chiefly over the
flood plain and on the hills bordering the valley of Wabash iiver.
This soil is light, granular and very porous. It does not contain
much plant food and hence the scll is infertile, and since it lacks
the power to retain moisture, the crops over these areas auffer
seriously during periods of drought.

Areas of uoil developed direetly upon glaeilal tiil are

confined mostly to slopes that are so steep that the mantle of

loess has been removed by erosion. Iowever, there are also limited
areas of upland over whieh a loess covering is absent, or is so thin
that the plow brings pebbly till to the surface. These soils consisi
mainly of clay, whick is generally somewhat sandy, and usually more
or less gravelly. The glacial soils are generially soc compact that,
unless tiled, they permit very imperfect underdrainage, on whieh

account, the crops on this type of eoil asna&ly'guffer in wet sessons.

|

|
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< Loess sotls. :__7';7-;,/
N wanis 5E Taets generally covers the ti11 Snd forms
the immediate surface over the greater portion of the uplands to

a depth of 2 $o 5 feet and over the more hilly areas and. thicke

ness reaches 7 %o 10 feet. It is brown or yellowish-browm to
gray, and always porous for seversl inches below the surface. In
places below a depth of 12 or 15 inches it becomes more dense, and
élayey, and the color changes from gray to brown. The counstituent
partic&aa'nf the loess were originally derived largely from th
ti1l, and thus they conmist of diverse materials brought from widely
ae#aréted areas. <The loess thus contains all the essentisl ine
gredients of an unusually fertile secil. Its physical characters
are alec conducive to a good soil, its particles being so fine as
to glve 1% a good power of vesisting drought and prevent the rapid
leaching of ita plant food, while at the same time it is sufficiently
poreus to pernit good underdrainsge. The loess areas were originally
forest covered, and where the slopes are not so steep as to permit
rapid erosion, this soil is at present the most generally productive
of any in the area, producing good yields of corn,wheat and grains
and is favorable for the growth of apples, berries and other fruits.
Tater Resources

The water present in the soil and rocks below the surface
is known as ground water, the souree of which is rainfall, The
average rainfall in this region is approximately 40 inches. ¥hen
rain water sinks into the ground it eventually reaches a depth
below which the pores of the soil and rocks are filled with uater.
The upper surface of this gone is kmown as the ground water level,
or water~table. The wateraiable is not a perfectly level plane,



as the aurface of the water of a pond, but it is lower in the
vicinity of streams and in arcas where the surface materials are
porous, and is higher over uplands and where the surface materials
are more impervious.

The depth of the water-table in any region is not constant
but depende primarily upon the variation in the amount of precipita-
tion and upon the nature of the rock or esoil.

The upper portion of the goound water is continuslly
moving laterally and downward towards the permanent streams, at a
rate varying largely with the nature of the soil or rocks. During
periods of drought the waler moving $owards the streams is not ree
placed by rain water and hence, as the supply of grautﬁ'water is
diminished, the water-table is lowered. This general action is
‘aided by evaporation at the surface, and many continued until
temporary streams and wolls become dry. In order ¢s5 furnish a
permanent water supply & well muet be dug below the level to which
the water-table falls in dry semsons.

The depth of the water~table is also affected by the
nature of the rock or aoeil. Fime-grained, closely, compacted ma~-
terial affords little pore space for the water, and nence furplshes
less favorable conditions for the downward percolatiom of the water
than do the coarser gralned soils and rocks. In the morve im-
pervious material, as clay, the water-table is usually nearer the
surface than in more porous beds, as pand. Among other factors
affecting the height of the water-table sre evaporation, tem@erature;
and atmospheric pressure.

In addition to the periodic variation inm the level of
the water table, there has been in recent years & permanent loweriang
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of this level in Tlliinois, largely as a result of inereased rum-
off due %o deforestation and drainage, and t o increased consumpiion
of water with the inerease of population and industries.

If the depthk to the water table may be assumed to be the
depth to which the water stands in the shallow wells, then on the
comparatively level prairie uplands in this region the average depth
of the water table below the surface is about 8 feet. In the more
dissecied parts of the guadrangles the average depth is about 15 feet,
and over the dryer portions of the larger fleod plains in the area
the depth is about 8 feel.

In some of the wells the depth %o water varied widely
from the average figures glven above. The greater number of the
welle in which the water level was emsessively lower were dug
through the surficial materials intc bed rock. In such cases
it is probable that the $ill above the rock was saturated dut the
deeper atrata were not, hence the water that seeped into the well
from the surficlal material was not sufficient to £ill up the well
to that level, or the water may have drained away through the rock.
Ain example of such a difference in the level of ihe water in wells
dug in the till and in the underlying rock is shown in twc wells
near & house on a hill fn $he 2¥. 1/4, sec. 15, T. 2 ¥,, H, 13 W.
Where one well 61 Ieét deep passed inte Pennsylvanian rock at a depth
of 12 feet and the depth to water was 49 fect while another well
18 feet,dédep-vapsed-inte-Yonnayivanian-seph~at-a~-4200 feet west of
the.firat and on a little higher ground, did not reach hard rock,
and the depth to water in the well was only 8 feet.

Shallow wells

An abundant supply of excellent water for farm and domestic

use is often obtained from dug wells at shallow depths. Host of the
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wells upon which information was gecured, oblained water from thin
beds of sand or gravel within, immediately above, or immediately be-
low the Tllinoian till at an average depth of 18 feet. Yhere the
layer of sand or gravel is a few inches or more in thicimess, it
usually furnishes an abundance of water for farm uses. Izcept over
the flood plains, these beds of sand and gravel do not appear to
be continucus over very extensive arecas foy the width of some of
them is known t0 be narrow; nor are they confined to & single level
within the ti:1, for i» seme wells a sand bed was encountered at
more than one level. The water in these sand and gravel beds is
freguently under considerudle pressure, so thal when the overlying
till io dug through it rises rapidly in the well %o & height of
several feet above the water beaving stratum. A few scattered wells
depend for a source of sapply upon the water In the unassorted
glacial till, but such are always weak, usually failing during
seasons of drouth. |

A number of the shallow wellas in different parts of the
quadrangle obtain water from a bed of sand overlying a zone of hlack
aud, often containing numercus wood fraguents. In a few wells a bed
of sand was repcrted both above and below the zone of organiz matter.
Fater is sometimes found in the lower part of the upper sand and,
in the wells that do not resch the blaek mud, fe of good quality, but
in the wells that penetrate the soil or muck horizon thé water
upually bas & bad ogdor, and'is unfit for use.

Cver the flood plain areas water is obiained by driving
& point down to beds of sand pr gravel in the alluvial deposits to
a depth of 10 teo 30 feei. Abundance of water is usually encountered
over these flood plaine within 6 or 8 feet of the surface, but the
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peints are driven to greater depihs to secure & better gquality of
water. The water is generally good, except #here it comes from very
near the surface, but in some of these wells the water contains a
coneiderable amount of iron sulphate. The town of Sumner obtains its
water supply from scattered wells in the alluvial sand and gravel

of the old valley eccupied bty Muddy Creek, and the water supply of
Cleremont and Aillendale is ebtained mostly from dug wells at shallow
depths.

T™he city of Robinson obtain itz water supply from wells
put down to porous beds on the flood plain of the Fabash River in
the vieinity of Falestine, adout € miles east of Robirsoh. The
water comes from beds of gravel and sand at a depth of 50 te 70
feet.

The water supply of Talestine iz also ohtained from wells
that penetruie porsus beds of sand and grovel im the alluvium ber-
dering Yabash iver net far from the town. The guslity of the water
from this source and at this depth eprears to be good, and the supply
is abundant. The other %owns in the Illinois pertion of these quad-
»angles have no municipal water supply but depend on private wella.

Deep Telle.)«~Over the hilly srea east of Hope; CUreek to the

“sahash fiver the til1l is usually thip and the water in many of the
wells comes from beds of sandstone at depths varying from 15 to 80
feet. Sovth of Embarrass some of the wells mear the west and the
south borders of the Hardinwville and the hilly portion of the
Sumner and Vinesnnes gquadrangles also obtain water from the rock
benesth the till. Many of these wells are entirely driiled . Vhen
haré rock is reached s casing is put down to the roeck and drilling
io the solid rock is resumed with a smaller bit. Other wells are
dug to bed rock and then drilled from 25 6o 200 feet deeper.
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The waler supply in these wells comes from sandstone beds
lying at different horizons. The water in the sandstone is not under
much pressure as shown in the faet that it does not stand in the
wells at a level much, if any, above the top of the sandstone from
which it is derived. The water f{rom the hard rocks is variable in
quality, that from sandstones not assoclated with coal is usually
excellent, but sometimes it is hard and the water from strata asao=
éiated with coal is uvaually charged with {ron sulphate resulting
from the degomposition of pyrite.

Surface water supplies.» Surface water is used by many
of the power houses and pumping stalons in the oil fieido, the water
being obtained from small reservoise made by building dams across
ravines. A supply of surface water abundant in amount for all

ordinary purzoses is furnished hy the Embarrass and the ¥eorth Fork

-@and the other larger creeks but thenguali;y of this water over the

ares of active oil eperations is not/the beed. The city of Newton
about & uiles west of the guadrangle, obltains its water supply from
the "mbarrass river without filtering or otherwise purifying the
Jater. It is probeble that the guallty of the water in the river
continuee fairly gocd into the west part of the Hardinville guadrangle
The Tmbarrass River furnishes the water supply at lawrenceville but
gara the water of the river contains & large amcunt of sodium and
chlorine, and its percentage composition varies very much throughout

the year,l

Ycaum, ¥. D: Quality of ibe Surface vaters of Illimois, vnter
Sopply Taper 239, U. 5. Geol. Survey

This may be dpe in large measure to the effect of salt water drainigg

from 0il wells in this region. If the streams of the region continue



/67

%o receive waste waters from the oil wells, they will be of little
value as a source of supply either for ssmiclpal use or for mana-
facturing purpeses.

¥ater vower.~ The streams of this region have so little
fall that they cannot be important sources «f power, and no wa%er

pover is now utilized in the aresa.



90°
FULTON® MASOAN_.l_._v—L.TV
S ] ALQGAN: DR
o M D 2
40 i |
T L ]
______ - MAd
g_lacksg 1:}\/*\-1/
MOR( ! N j 18
] \ {\/*‘
L1 & B 04 4 (LB SEN =k i
! i /!CHRISTIANI/
74 |
GREENE | MA( 0}5@ MONTGOMERY]
g |/ Calinville 3L
=t I
JERSEY| | i
35\--‘. L / IJ ...... —EFA
L{BOND | &
& (ADYSON | hot”
& ey
T. =, .
) W\on M
SHS 3
o..\ St i finimsy
S TWASHINGTON|
4 Nopl | i
g‘MONR N |
N ey
oS Rt OLPH | Pn‘?dmeyviue
38— <
Ste Geneviewd] | a1/ (e e \\. i NS o
TE \ | 4 i I L
: o JAS v ——-| : /
\ RN it e ) Y gEVDERSONS. SN ||
\. / RN\ © , . 4 / 4 N
N 57 o sboro| ®Marjon | ! Avaiesg
90° 89° 88° 87°

FIGURE 1.—Index map of southern Illinois and portions of adjacent

1. States.
Svmner Yincenr et
The location of the Bellaville and Breese qua‘&rangles (No. 18%) is shown by the darker ruling.

Published folios describing other quadrangles, indicated by lighter ruling, are the follow-
ing: Nos. 67, Danville; 84, Ditney ; 105, Patoka; 185, Murphysboro-Herrin; 188, Tallula-
Springfield.

A



NN\ NN R
A NN\ N Al
N\ & SV
NRRONRNY L AR N
AN S N N\
NN N \ NN
ARARRRDRNIN N N K
AN { N\ N
N\
W N\ Chicago®
NN RN I ORANCN
NN\ N AN N NN
\\\\\ X
=tple— ﬁ NN
S — _| —————— N D N \\
GANATC=EAT A D=——R| LNARNY SZEN
\§Jr f \ NN NS
v S, N O\
> 1 AR
> £ NN
e N \\\\
TI=IAT=N=0=1=5 NN
N3 i ' I\ NN
CE}\I . ‘I, —{‘\\ “ \\\\
N Vi b s
T,; = s Tridi an S1e 2
o @ Springfield5— - X\x
z I
NS -REONVEENZEZE
» % 4 i | VA
€ =00
\J N 7 ’/' D
Q 2 =, =
1 s
I‘
\ = A / /
A t,LoniﬁIr’ AQ ‘4’ ; “ e
7 5 Y/ ,/., 4

A
(34500, S ¥ 7
/effer,% % e QN ey DDV
\\e -;!_'———— j 4
Z N— —‘()hbo__—_(’ & v/, 2 gns
2 7 e
Z \ /5 snta

0
J > > v 3
1 v
e ‘
7 ’

'?
b2 o
- 5 44 A4
4 \
o c oy ¢
7
i ‘
b ¢ 14 -
= 2. a4 / .
= 7
—— = : £ d ¢
EOCENE UPPER PENNSYLVANIAN MISSISSIPPIAN
CRETACEOUS L, X
NN SR
SRS :\i—l\// Ve
NN AR 77y &
i e M ES 7 -~
DEVONIAN SILURIAN MIDDLE § UPPER  CAMBRIANG LOWER PRE-CAMBRIAN
ORDOVICIAN ORDOVICIAN

F1GURE 2.—Geologic sketech map of Illinois and surrounding region.
Shows also physiographic provinces of the region. The indefinite boundary between the
Ozark and Appalachian provinces coincides approximately with the southeast boundary

of Illinois. Map copied from geologic map of North America, U. 8. Geol. Survey, 1911.

Ear™
[



Yo ;W
S f‘("hi?(‘egxt‘:‘

"‘A‘ &
Rapids

~——"1

Lower lfl.'g"_)o Da

° ,lgilwrlzo g
Micriciep’

R d.
S

/[ 0B ,ol?ol&?;w“} A3 A

v 3 enevieie Numddirs ' 250" S\ braneboro
( .ther_-/dr' GEP W-= ,-,]n"/;rb-o"
o '

Oz.ark pla. A




4 ‘//l< //'
] 'y, ( o
7 4 7 - " PN C P ~ . X
. /S / /
74 “{/ ," -
/
&
f AL § e L

] -
/









-
i










S hales a o Sc:&r"\dt.nhcf.s

L R e e i R

. LT sylvanig,, '
\‘\___‘________/w\___\ ;

. v & A —BUCL\&"\Y\GY\ $0&V’\d, : F : :.‘-, K

\(wl\'wc)od e

= feced — Sand—

— = MCC;loSlr et
f3k 1 ! | | | [ILL




TR T

BULLETIN NO. 33, PLATE X

2 3 z
29 z 5 2 :
E N =] § 3 E
¥ 3 $ = w
3 u < = =
LEGEND gl @ T htR388% o 8 2 2 @ ¢ oTTe
| = Sec. 27[Sec. 26 ore
Sand | gg <
' 1Nl llf ------- ; v

1000

Oil
Best oil indicated by Bri
widest part of triangle L Idgeport

Bottom of hole

900

| Gas
v E
Water =)
°3
150
Initial production i
3
P-}
o

Elevation

500

-2 N. Tracey

| gl 1 . 22
~ S~
- . ' ‘-~~---__M‘_’§/osky P b bt -
B Co et oy " i ol -
L McClosky S »'8; s R § Tg §
8 g g 53
i 4 - s &
o 2 g
8 >
TERS T g £
>
J B C S5 ;
AN

10wing oil sands:
g even bedding of the McCloskey as compared with the more irregular Tracey, Kirk-
port sands.

Lawrence Township, showing more than one McCloskey oil sand.
2 part of La Salle anticline along first tier of wells south of center of secs. 27, 26, and
luding original McCloskey well).




AR

BTy

IR A V

2
P M

1%

Jj

N C
&

T

{
]
o

LA M

~
E :
¢ g |
q ' A
|

Ry

{ o \ /
Pl L/{



o U
| ? « ﬂww | @zéw%@
d ; _ o | | ﬁ@
| 1 __ ﬂ/b&u»ﬂ R R
< | o 4 > L~/ \u Q/sl.)\.\,\, T /VAV
_ o N < \ | < é _
2, Bo _ M %K:\((R _ - i - o Wiy .o :
188 I oy s SN Vgl g B O ! &
§ e 0 TR i
i \\cu |




e — - —— - —— - —— - v——

TR T

""""" = CUEEE 00 Iy GO
ard,qv:lle Birds
FIGUREﬂ—OutIme map showing the location of the BeHeville and Breese

quadrangles (the small rectangles) in the eastern interior coal basin
of Illinois, Indiana, and Kentucky, represented by the ruled area.




Memo on the material for the Sumner- Vincennes Kolio,

In addition to tﬁe figures called for in the 1list of
illustrations, I have included the structural map on the Kirkwood
sand for the Sumner quadrangle; the structural map on the Kirkwood
sand for the Vincennes quadrangle (this has been taken from Rich's
article in Bulletin 33, ); map showing the areal extent of the
different o0il sands in the Sumner quadrangle; a map showing the
areal extent of oil sands in the Vincennes qﬁadrangle. These
with the other illustrations called for in the list are now ready
to go forward, This includes section C from Rich's article on
the Vincennes quadrangle in our Bulletin 33. There aré also two Ll?///’
plates, one the areal geology of the Sumgg;.quadrangle, and the
other, the areal geology of the Vincennes quadrangle,

“In thgt portion of the text devoted to the oil and gas
sands in this area, I find no mention of the illustrations made by
Blatchley showing the/Zigzgt of different sands., These maps have
been carefully prepared and I believe constitute a real addition to

the text material., I believe this includes all of the points

brought up in our conversation this morning,





