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LurronueTrion

Following the early developmuent of the main eastern Minois il felds
in 190G, 1007, 1908, and 1909, there was some haphazard drilling in eastern
Clark County. ‘The various wells drilled at this time were mainly shallow,
only testing the possible ofl-hearing Tormations to a depth of 1000 feet,
Although a deep well in Terre Haute, Indiana, had been producing oil irmu
the upper part of the Devonian limestone [or more than 26 vears at that thoe,
other wells drilled nearby had resulted in failures, and the operators in 1i-
nos were not willing to spend the additional money requived for deeper tests,

Fir: 1. Index map

There was constderable drilling in Clark County in 1925 and 1926, when
the operators were busy developing the proved deep produciug area south-
wuest of Martinsville, where production haed just been discovered in the upper
zone of the Devonian lunestone (call “Niagaran” and “Corniferous” hy
various drillers). By the end of the latter year very few undrilled locations
remained, and interest in the area had practically disappeared, T.ate in 1926,
however, a well drilled in sce. 6, T. 9 N, B, 10 W., Sallivan County, Indiana,
obtained a production of about 50 barrels per day of very light oil accom-
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panied by sufficient gas o cause the well to flow. The producing zone is in
the upper part of the Devonian lime and was found at a depth of a little
more than 2100 feet. The owners of the discovery well formed the Siosi
Qil Corporation, and proceeded with the developient of the remainder of
the favorable acreage, which apparently was all under their contral. Up to
the present time about 13 wells have been completed which had reported
initial productions ranging {rom 35 to 100 barrels.

As a result of the discovery in Indiana. considerable interest was
aroused in eastern Clark County, and at least two new wells were drilled in
the hope of finding extensions of the Indiana pool.

(Geological conditions affecting oil accumulation in castern Clark County
have nat been well understood, except in a very general way, because of lack
of satistactory data. The recent drilling has provided new dara which per-
mit & more accurate determination of structure and stratigraphy. It is the
purpose of this report 1o make this new information available for the use
of the oil operators.  To that end a structure map has been prepared to show
the configuration of the top of the Devoniun limestone, a program of strue-
ture drilling is hercin recommended, and an area favorable for testing is
deseribed. The relation of the area described in this report to the main
southeastern Illinois oil fields is shown in figure 1.

Groocy
STRATIGRAP LY

The general stratigraphic sequence typical of the region i3 well illus-
trated by the cross-section accompanying (his report (hg. 2).  Additional
details of the characteristic conditions in the eastern part of Clark County
are given in the log of the Wernz well, sec. 22, T. 1L N, R, 11 W, which is
published as part of this report beeause it is the deep well nearcst the favor-
able area,

Driller's log from well on Werng farm in gec. a2 M 11 N, R I W

Barometrle elevation—608 Feet
Thickness Depth

No, ) Feetl Feet
Pleistocens gystem

1. SB0dl, 8RIAY .. ov v ur it r e 1 8

2 QGravel, brown, hard, fresh water. ... ... o 23 18
Pennsylvanian system

%, Shale, groun, BOFL. oo aii i e e 39 0

4, Sand, gray, hard, fresh water.. .. ........... s ] B3

B Mud, BIUE, BOL. .. .veeer e D 7 160

6. Mud, green, soft.. ... oo 30 180

7. Red rock, red. 80T, .. . 7 197
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Diriller's log from well on Werng farm in yec. @ . 1f N, B. 11 W—Continued

Barometric elevation--806 Feet .
Thickners Depth

Na. Feut Feeat
®, Mud, Dlue, Boll. . vu. o uuiinrnnr et s r s iaann i renes 13 210
9. Sand, gray, hard, dry. . ... oin i 40 260
10. Lime, gray, BARPA...uviiererr i anaae s 3 253
11. Slate, blug, soft. .. ......vvvs it U 52 05
2. 8hale, sundy, gTay, hard. . ... ooriai i 47 402
13. Coal, black, AOLL. ... i rra it b 407
14. Slate, gray, BOfL. ... v o 3 415
15. Time, gray, BAFd. .couu v v '3 421
16. Slute, EFAY, BOFb. .v. o oier iy 14 435
17. Conl, black, HOLE. ..o v 3 440
1%, Lime, gray, hard. ... e cirrrinnninni i 1 44b
19, Shale, gray, 8ofl.. ..ot v i h1i] 480
20, Lime, gray, hard.. ... eevaiin s 2 482
21, Cloal, black, soft...... .. e b eiiarar ey 2 484
25 Glate, Blue, BOFL. ... voiaer oo cniiai e 4 488
32 Shale, FAY, BOTE. . ovu iy voee oot 42 B30
94, Shale, black, S0FL. .o vv o 10 640
25, Hlate, gray, S0T0. . i v e 35 676
26, Sand, gray, hard, drY. .. ..o 10 586
3%, SIate, ETAY, BOLL. ... .uuuiuunmoaernrs st e 22 807
28, Coul, Black, BOEC. ... .. vvrr i ) 612
20, Slate, blue, B0The o oorie e 26 637
20. Slate, gray, 80fk.. .. vvaenrniriii e . 10 G4
41, Lime, gray, hokd. .. coooon i nii s 6 603
32 Hand, broken, gray, hard, dey.o.ooo oo 7 660
25, Slate, blue, S0FL, ..o 10 470
34, Slate, Eray, 0. . cvriiia e e 130 500
36, Lime, gray, RArd.......covivvornenaninnnnn s ons b 806
26, Slule, BTRY, HOLL. ... oorr v e 16 20
37, Sand, gray, hard; salt WataT. .. .oovvr s 15 835
ng Blate, BILG, BOFL...euy v s s 10 845
2y, Slate, gray, soft. .. ... 0a it raaer aa g e 15 860
40, Slate, Dlue, B0k, v ov e 30 290
41, Band, gray, haTd. .. ..ooo-ciirnnra st " 17 907
42, Slate, DIUE, BOTLa . venon v ia et 3 910
43, Lime, sandy, gray, Dartd.. ... i i e 12 H23

Misginslppian (?) system
Cheater (7) series

44, Sluwbe, blue, BOFE, .o vuvrer i e 28 1]
4%, Lime, shell, gray, hard.. .. ..coii i oo 5 956
46. Slate, hlue, BOLL. ..o ity 16 470
47, Lime, hbrown, hatd. ... cooiiariiininr e 10 930
4%, Slate, gray, soft......... T L 20 1000

Lower Miigissippian gyastem
Lime serics
49. BSand, gray, hard; =alt water (probably lime}............. . 60 1050
BO. Slate, blue, B0LL....vvcriarre i rrriinaasan i i 7 10h7
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Drtiter's log from well on Wernz farm in gec, 22, T 11 N., R. 1! W—Concluded

No.

51,
5.
B3,
4.
55,
&8,
67.
h&.
59,
60,
61.
62.
63,
64,
6b.
6.
617.
63,

69.
70.
7L
72.
T3
4.
75,
T4,
7.
8.
79.
0.

81,
32,

#3.
84,
Bh.
6.
87.
3.

Barometrie clevation—&086 Foet

Sand, gray, hard; salt water (probably lime)..............
Slate, blue, soft...... e iareesartiaasErraaeariiesasas .
Lime, btown, hard.........ccoiian-nns o emrar s
Sand, gray, hard. ... .. e i e e
Slate, green, SO, . v ani i
Lime, white, Bard. .. ooourrraoainiia i
Tdme, gray, very hardo oo o v vaiiiiii i e
Lime, brown, hard.. ... ..ooveeremiiaianniaaa iy
Lime, gray, and white, ..o aiiiiiiin e
LAME, BIOWTIL cvanuvern it tarnsanritomtnianrnnranrrrtttines
Lime, gray, broken, hard. .. ..ooeviiaririirninnan,
Lime, gray, very hard... ..o cavinriniiianiiniiin e
Lime, sandy, gray, very hard; salt water...........o.ovive
Lime, gray, hard......ocoiariviasnnarnnriiiiaainen
Lime, white, hard..... FR P '
Lime, sandy, very hard; salt water.........coovvivnvoonn
Lime, black, hard.......... e rediia T sy e
Lime, slate break, black, hard............¢ e araarrraasaaas
Miasissippian-Kinderhook ahales

Slate, BIUE, BOTL.. .y v e taai
Shale, black, Rard....ooou vt nnniiiiraariar e
Sand, gray, hard; salt water 1923........ccoinir e ‘
Shate, black, break................ fr i iesaeaaaaa e
Sand, gray, hard; little salt water............covivinrnnas
Slate, black, hard........... et rataaaraa s s
Slate, blue, soft......c.0-v0e- it aanrr b itaaari iy .
Sund, gray, hard; little anlt water. ...
Hhale, black, hard.....ccecissvirmiiiiaas b aa e
Lime, gray, hard..............4 e araaarraas e
Slate, black, AOLL.. . v e
Slate, blue, soft........ I
Devonian-Sweetland Creek shale

Lime, gray, Bard. . ..oooe v
Shale, brown, goft, . ...ooooiiiiin i et
Devonian-Onondaga lime

Lime, brown, hard.......covviiaiiinerorinnn, i
Lime, gray, hard........... e aaraaear-taanarri i rara s
Sand, gray, hard; 1tle salt water.... ..o ireeiiinaeen
lime, gray, hard. ... ovaaviinens sy
Lime, sandy, gray, hard; little galt water..................
Sand, gray, very hard; full of palt water............... A

Caslng record
12-inch seL at 36 feet
10-inch pet ut 193 feet
f-lnch set ut 950 feet
6-inch set at 1660 feet

Thickness
Feet

10
45
30
a0
16
44
140
20
27
103
b0

30
113
b2

15
10
15

42

13
20

14
14
20
11
14

Depilh |
Feet
1086
1100
1110
1117
1120
1230
1285
1275
1320
1350
1380
1395
1436
1676
1h4%6
1622
17125
1778

1308
1918
1970
1975
1990
200
2015
2021
2063
2064
2085
2105

2113
2208

Az
2230
2230
2265

2274

223%
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Tn general, the important changes in rock sequence which should be
noted, as compared with conditions in the old fields in the western part of the
county, are the greater thickness of buth the Pennsylvanian beds and the

ELEVATIGH
IN' FEET.
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¥ra. 2. Section showing atra.tigraphy and structure from the Martingville pool
to s well near Middletown, Tndisna, (Sce flg. 3.)

Mississippian lime, and the generally less sandy character of the Kinderhook
shales. It is further to be noted that the interval from the top of the Missis-



FiG. 2. Structure map of the top of the Devenlan limestone in Clark Cou
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sippian lime to the top of the Devonian lime is fairly regular throughout
the eastern part of Clark County and the adjacent portions of Indiana in-
cluded in the structure map (fig. 3). The parallelism between these two
contacts does not exist in western Clark County, and has only recently been
known to exist in the area to the east. Apparently pre-Pennsylvanian
erosion, which was so important farther west on the high part of the main
anticlinal structure, did not affect the Mississippian lime series in the syncline
to the east. Thercfore, the structure of some of the upper beds in eastern
Clark County can be used to a much greater extent than in western Clark
County for determining the structure of the Devonian lime. For the present,
data on the top of the Mississippian lime in eastern Clark County can be usecl
with confidence for this purpose: it is probable that further detailed work in
certain areas in castern Clark County will demonstrate the reliability ol data
on certain Penmsylvanian beds for determining the presence of deep folding.

A somewhat casual examination of available information on the lithol-
ogy of the upper part of the Devonian lime, which includes the producing
zone in the Martinsville and Sinsi pools, shows that these beds are gener-
ally more permeable north of Clark County, and are commonly tight and
less permeable in southern Crawford County and in Lawrence Connty.
The wells drilled in Indiana are believed to indicate a somewhat similar
change from the southeast to the northwest and north.  Although it is prob-
able that the variations in permeability are rclated to an old erosion surface,
the data thus far considered do not provide a basis for a definite statement
regarding arcas in which favorable permeability of the Devonian lime will
be found, except that such favorable conditions are demonstrated by oil pro-
duction at Terre Haute, the Siosi pool and the Martinsville pool,

STRUCTURE

Ihe structure of Clark County, Tlinois, and the adjoining part of
Indiana is shown in figure 3 by contours drawn to give the clevation of the
top of the Devonian limestone below sea level. Since all of the elevations
are below sca level, the lowest structures in the area arc indicated by con-
tours having the largest minus elevations,

The principal structural features of the area arc the Westficld and
Martinsville domes, the big dip to the east into the West Union syncline,
and the rise to the east of this syncline into Indiana. The anticlinal nose
in southern Vigo County, Indiana, where the present development is taking
place, and the anticlinal nose in Clark County, Ilinois, near Marshall, arc
structural features which appear to be of lesser importance at the present
lime, but it should be cbserved that the data for these structures, particu-
larly the latter, are very general and it is possible that the full extent of local
doming is not yet realized.



HPRUGTIRE AND 011, FROSTECTS OF HASTERN CLARK COUNTY 9

The structure of the Westfield area has been taken from a map in a
detailed report now in press! and the structure of the Mattinsville pool
[rom a map published in a previous number of Hlinois Petroleum.®  Faxcept
inn the Siosi pool the wells which provided daka used in contotring oulside
of these areas are indicated on the map by serial numbers which refer to
their further identification in a table at the end of the report.  The other
wells shown on the map arc reported to have been drilled in the locations
shown, but no records giving data which could be used to determine geologic
conditions are available. For most such wells only the approximate total
depth is known. :

In preparing the structure map a contour interval of 100 feet is used
becanse of the small scale of the map, the size of the structures mapped, and
the considerable areas in which no data are available, Outside of the areas
previously mapped the well elevations were determined by barometric
methods, hut the limits of error from this source are too small to introduce
any important modification of the map.  For most of the other maps recently
published the Illinvis Geologic Survey has used a contour interval of cither
10 or 25 fcet.  In comparison with such maps the structures shown in figure
3 by the 100-foot contours do not appear as important as their relative size
would indicate unless the difference in contour interval is kept in mind.

The presence of an anticlinal nose or terrace near Marshall. 1llinois, is
*one of the most important facts brought out by this investigation. Two ot
the three wells which provided the data by which this struetural feature
waus determined did not reach the Devonian limestone; ong of them did not
even teach the Mississippian limestone, but correlations which secm to be
clearly indicated by a comparison of the logs of these wells show that there
is a locally high structure in the area outlined on the map. Available data
do not permit a conclusion as to the size or exact location of this structure,
but it is.apparent that it is of sufficient size to merit testing for possible
production in the Devonian limestone, ‘

RELATION OF OLL ACCUMULATION T0 GEOLOGIC FEATURES

A combination of local structure and regional permeability within the
producing zone determines the occurrence of comwercially important pools
of oil in the Devonian limestone. On the Westheld dome afd on the Oak-
land dome to the north in Edgar County, Ilinois, the limestone was found
to be so open and permeable that very little oil remained, even on the high
parts of these big structures. In the Martinsville pool the producing zone

VMyliug, Lo A., 0il and gas in eastern Illinois: Jlineig State Gecl. Survey Bull. 54,
Pl XXVI, (ln press)

] # Moulton, Guil F., Areas for further prospeeling near the AMartinaville Pool, Clark
Clounty: THineks State (Geol. Survey Illinwis FPetroleum Moo 4, Auguat 23, 1936,
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is almost too perineable to permit the accumulation of an important amount
of oil, as is shown botl by the abundance of water produced with it, and the
low saline content of the water.

In other parts of the area the permeability of the upper part of the
Devonian lime is so restricted that its flow capacity is very small, and
although oil aceumulates in it, even on small structures, the rate of produe-
tion 15 o slow that the wells are not ])rnht..lhle The Riley pool in south-
eastern Vigo County, Indiana, is an example of this type of condition.

In areas with an Intermediate permeability in the Devonian producing
zome, wells drilled on favorable structures will consistently yield satisfactory
production. The Siosi pool is believed to be typical of such favorable com-
bination of conditions.

The effect of structure in determining the producing arca in (he Mar-
tinsville pool is very marked for the production from the Devonian lime.
The houndaries of the producing area and the structure contours are closely
parallel. Wells drilled high on the structure were characterized by their
comparative frecdom from water troubles.  Successively lower wells on the
structure had increasingly larger proportions of water to oil, until at the
edge of the producing area the proportion of oil found was ton small to
make pumping profitable. A similar close relation between structure and the
producing area seems to be indicated by the present development in the Sinsi
pool, and is to be cxpected for any other pools which may be discovered in
the Devonian limestone, ‘The uniformity of permeability is also important
to oil producers because more uniform rates of production will be found
gver such a Geld than is usnally true in the Ilinols region for wells producing
from sandstones,

These considerations lead to the conclusion that oil producers desiring
to develop praduction from the Devonian lime should first determine the
location of large areas which appear to have suitable permeability in the
producing zone of the Devonian limestone, and then shouhd attempt 1o locate
{avorable structures in such an area. One area which is thought to meet hath
these requirements is described in this report,

Although it is not helieved that any rule of thumb method of flf:te_l min-
ing the proper permeability of the producing zone of the Devontan lme-
stone can he given at present, it scems probable that mineral analyses of the
water found in any wells drilled to this bed in the future should give a sub-
stantial basis for comparing the effectiveness of water circulation through
the zone at various points, The content of common salt, for cxample, in
water from the Devonian lime producing zone in the Martinsville pool is
only about half as great as that from the productive Mississippian liue
above. On a basis of cqual original salt content for the waters in these
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zomes, it appears that the cffectiveness of fluid moveents through the Ide-
vorian lime has been very much greater,  Although the distance of an area
from the point of inflow of fresh water, as well as the rate of movement of
water, determines the amount of dilution of the original brines by waters
percalating through the rocks later, it nevertheless seems probable that varia-
tions in distance from the point of inflow over castern Clark County are so
small that they arc of much less consequence than the permeability of the
limestone in controlling the amount of dilution which has taken place. For
the purposes of this report dilution of the salt content of the water is taken
as directly due to the effectiveness of the permeability of the limestone in
permitting fluid circulation,

At the present time it is belicved that only an exceptionally shavp stroue-
ture would be competent to cause oil accumulation in the Devonian lime-
stune 1f it were more open than at Martinsville, We may proceed on this
hasis with the conclusion that areas in this district in which water [rom the
upper zone of the Devonlan limestone contain less than about 20,000 parts
per million of sodium chloride (common salt), the amount present in the
Martinsville pool, are to be regarded as unfavorable. A sodium chloride
content in this gencral territory of from 20,000 to 30,000 parts per million
iy believed to indicate favorable conditions of permeability; waters with a
much larger salt content will probably be found only where the permeability
ol the upper part of the Devonian limestone is so reduced that the possi-
bility of producing oil at a conmmercial rate is doubtful,

RECOMMENRATIONS

It is recommended that wells should he drilled to the top of the Missis-
stppian lime in eastern Clark County to determine strictural conditions which
might be [avorable for the accumulation of oil in the upper part of the
Devonian limestone.  During such structure-test drilling it 15 advisable to
make an effort to deteer characteristics of some of the Pennsylvatian forma-
tions which 1iay permit their use as key beds, should they prove to have «
structure essentially parallel (o that of the Mississippian Nmestone,

It is recommended that the arca shown as probably favaralie on the
i accompanying this report shall be the first locality tested by stracture
drilling, for a favorable structure is already indicated there and conditions

~ol permeability in the Devonian limestone are believed to be favorable for
satisfactory production.  To start ‘this program of development  several
structure test wells should be drilled in T, 11 N, B 11 W_ in the following
locations and preferably in the {ollowing order: firs, NE. 14 sec, 19:
second, NW, 4 see. 1H; and third, NE, 14 see. 200 The first well should
serve to test the interpretation of structure based on the data available at
present.  1f this interpretation is verified within moderate limits, the other



12 ILLINOIS FETROLI M

structure tests should be drilled for the purpose of determining the size and
cxuct lucation of the favorable structure, as well as its highest part.  Deep
drilling then could be undertaken with considerable confidence, and the loca-
tiems should be chosen for the purpose of abtaining further strucroral in-
formation as well as ol production, at least untl several deep wells had heen
completed. If the first test shows that the interpretation of structure given
in figure 8 is serivusly in error, an immediate reconsideration of plans is
advisable, ‘

A program of this sort is believed 10 be suitable for either a large pro-
ducing organization, or for an association of smaller producers, for although
the prospeets of getting oil prodnction appear 10 be iairly good, it is apparent
that proper testing of this locality might require a larger expenditure than
the usual Illinnis wildcat proposition,

The State Geological Survey will be glad to cooperate with any organ-
ization desiring to undertake the testing of eastern Clark County, either in
the favorable area deseribed in this report, or in other localities which may
appear favorable as a resul of subsequent drilling,  This cooperation will
consist of furnishing any available detailed information from the files of the
Survey, determining the elevations of wells, interpreting the data from the
records of any wells drilled, and having chemical amalyses made of the
mineral content ol water from the Devonian limestone from any wells
located in that part of Wlinois.

Tables of wells, nunbered for refercnce on map

1. Naitkemper and Connelly, NW. 14 see. 11, T..11 N, &, 10 W."
2. Hodpon,sec. 7, T. 11 N, . 11 W,

3. Werngz, sec. 22, T. 11 N, R. 11 W.

4. Henbest, see. 19, T. 11 N., R. 11 W,

h. Johnszon or Cork? sec. 16, T, 11 N, R. 12 W,

§. Claypool, 8W, 1 gec, 1, T, i1 N., R. 13 W.

7. J. Btout, NW. Y gec, 26, T. 10 N., L. 10 W=

B, Tutt Maytield, 3W, 1 sec. 4, T. ¢ N, R. 10 W

%, Welch Droa., sec. 11, T. 9 N., Tt. 11 W.
10,  Eeauchamp, zce. 4, T. 9 N, K. 12 W,
11. Golden, zec, 3, T. 11 N, R. 12 W.

) ¢ Loga of these wells were oblained through the courtesy of the Indiana State
Claologion] Burvey, T W, N, Logan, State Geologlst, loomington, Indiana, The other
recovids were obtained hrougl the regular work of the Lillands Geological Buryey,

ol 1 (54363)



