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BROWN COUNTY 27

Pennsylvanian rocks belonging to the Carbondale and Pottsville
formations underlie the drift over about three-fourths of the county,
but in places in the southeastern portion they were completely eroded
before glacial times, and glacial drift lies directly upon Mississippian
limestones. .

The accompanying generalized section will give an idea of the
character and thickness of the different formations exposed at the sur-

Fig. 3. Large mass of Pennsylvanian shale and coal imbedded in glacial drift
in SW. 14 SW. 14 sec. 26, T. 1 S.,, R. 2. W.

face or explored in deep drilling in this area, and their relations to one

another.
Generalized section of hard rocks in Brown County
Pennsylvanian system—

Carbondale formation; consists of shales, sandstones, thin limestones,
and No. 5 and No. 2 coals. Upper limit is the top of No. 6 (Herrin)
coal which is not present in this area, and lower limit is the base of
No. 2 coal. Maximum thickness in Brown County is about 130 feet.

Pottsville formation; soft gray or white clay shale (fire clay), sandstone,
and a thin limestone; from the base of No. 2 coal to the top of Mis-
sissippian limestone. Thickness variable; 6 to 50 feet.

Mississippian system—

St. Louis limestone; white limestone conglomerate or breccia near top,
fine-grained buff or gray dolomite below; much broken and with green
shale partings. Thickness 8 to 26 feet.

Salem limestone; green to brown sandstone above and gray or brown
granular, fossiliferous limestone below. Both sandstone and limestone
were formerly quarried extensively for building stone. Thickness 18
to 35 feet.
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POTTSVILLE FORMATION

The Pottsville formation includes all strata from the base of No. 2
coal to the top of the Mississippian limestone. It is made up principally
of shale or sandstone with an occasional bed of thin coal or limestone.
Its thickness is extremely variable. North and east of Mount Sterling
it is in places as much as 50 feet. On the hill at La Grange, near the
center of sec. 29, T. 1 S., R. 1 W, the following section was measured:

Section measured near center of sec. 29, T. 1 8., R. 1 W.

Thickness
Feet inches
14. Drift and 10e88....cvv vttt it i v 105 ..
13. Shale, sandy ........coonunn. et e 15 ..
12. Shale, black, carbonaceous...........ccuvvveververnnennn. 3 6
11. No. 2 coal (key horizon No. 4).........covvvieinninnn.. 1 8
10. Shale and underclay. .......coutiiietirtineenenainns 7 .
9. Limestone, white, nodular (key horizon No. 3)..... 5
8. Shale, Bray ..ovvvvvivnneenennnnnns e e 3
7. Shale, sandy ...... PN et e e 3 .
6. Clay shale, weathers out Whlte ........................ 9 ..
B C0al .. e et e e - .. 4
4. Sandstone, ferruginous..................ecouu.-. e 5 ..
3. Shales, sandy, and clay...........ccviuein... e 9 ..
2. Limestone, (St. Louis)........... e 12 6
1. Dolomite, sandy (Salem) (key horlzon No 2) e 20 6
199 6

Fig. 4. Nodular limestone near center of sec. §, T. 1 S,, R. 3 W.
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places abundant. A prominent feature of the St. Louis is the presence
of thin stringers and layers of bright-green shale, which varies from a
mere parting to two feet thick.

The following section is typical of the more complete exposure of
St. Louis in this region:

Measured section of St. Louwis formation near center of sec. 16, T. 2 8., R. 4 W.
Thickness
Feet inches

6. Limestone, light gray, with abundant branching corals

(Lithostrotion proliferum).........c.coeveiiiiiiinnnenns 3 ..

5. Limestone, white, brecciated........ ettt 10 ..
4. Shale, 8reen ...........oeeeeeeeneenn. e, . 6
3. Dolomite, broken, light gray..... PO .. 1 ..
2. Dolomite, fine grained, sandy....... et R .. 7 6
1. Shale, re Nl . .vvvreneniieroreneneeeesnsneansnns 1 e
23 .e

L ¥

Fig. 6. Cross-bedding in Salem limestone, SE. 14 Sec. 8§, T. 2 S,, R. 3 W.

SALEM LIMESTONE

Underlying the St. Louis limestone, and unconformable with it, is
the Salem limestone. This formation is extremely variable in character
and may consist of gray, crystalline limestone, of limestone and sand-
stone, or of a very sandy brown dolomite. In many cases it is extremely
difficult to determine an exact line of contact between it and the over-
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stone which is generally 2 to 5 feet thick, but which may attain a thick-
ness of 12 to 15 feet. When this sandstone is absent the gray limestone
lies directly below the St. Louis.

Another phase of the. Salem is a soft, gray, argillaceous limestone.
which in places lies directly below the St. Louis and is from 10 to 15
feet thick. This rock is poorly bedded and weathers in a peculiar man-

Fig. 8. Massive brown dolomite (Salem),
SW. 14 sec. 26, T. 2 S, R. 3 W.

ner. On vertical outcrops it scales off at right angles to the bedding in
thin, irregular, curved plates from a few inches to two or three feet
across and an inch or less in thickness. (See figure 7.) This is prob-
ably a result of frost action.

The lower part of the Salem is usually a massive, brown, sandy
dolomite (fig. 8) which may lie in sharp contact with the underlying
Warsaw shales (fig. 9) or which may grade so gradually into shale
both laterally and vertically that it is impossible to draw a sharp line be-
tween the two formations. (See figure 10.) Although most exposures
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Fig. 9. Contact of Salem dolomite (above) and Warsaw shale (below), SW. 14
sec. 17, T. 2 8., R. 3 W.

Fig. 10. Brown dolomite grading laterally into shale, NW. 14 sec. 4, T. 3 S,
R. 3 W,

indicate continuous deposition from Warsaw to Salem, in one or two
cases local unconformities occur between the two. (See figures 11, 12,
and 13.)
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WARSAW FORMATION

The Warsaw formation, as exposed in this region, consists prin-
cipally of blue, calcareous or clay shales with thin, lenticular limestones.
Both shales and limestones are fossiliferous, bryozoans being especially
abundant. The lenticular nature of the limestones is worthy of note, for
although a number of such beds occur, they are of small areal extent,
and it was found impossible to trace a single bed from place to place so
that it might be used in working out structure. Geodes are common in
both the shales and the limestones of the Warsaw formation. The max-
imum thickness noted was 55 feet, but in some of the deep wells 80 feet
of shale has been reported. This probably includes a part of the Keokuk

formation.

Fig. 11. Local unconformity between Salem and Warsaw. Salem limestone
(above) dipping to the right; Warsaw (below) horizontal.

The following section is typical of the Warsaw of shis region:

Measured section of the Warsaw formation along a stream in SE. 14 sec. 18,
T.2 S, R. 3 W.

Thickness
Feet inches
15. Shale, blue, calcareous............... e e 2 6
14. Clay shale, soft, blue, unfossiliferous................... 6 .
13. Limestone, geodiferous, with abundant fossils........... 1 6
12. Clay shale, blue, full of geodes...........ccvvuvu... e 2 .
11. Clay shale, blue .......... e e, 2 ..
10. Limestone, with abundant fossils.......... e 2 6
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Measured section of the Warsaw formation—Concluded

Thickness
Feet inches
9. Shales, sandy, with thin lenses of limestone, fossiliferous 4
8. Clay shales, soft, blue. _......... ..., PN 6
7. Limestone, sandy, full of fossils......... e .. 8
6. Clay shales, soft, blue, with abundant bryozoans........ 2
5. Clay shales, soft, blue, free from fossils................ 12 ..
4, Geode bed..........ciiiiin. .. 6
3. Clay shales, soft, blue.. 4 6
2. Clay shales, blue, alternating with thin, sandy limestone
beds .......... e e e e 4 .
1. Clay shales, soft, blue, exposed................ e 7
57 2

oy R SO

Db ¥

Fig. 12. Unconformity between Salem (above), dipping to the right, and War-
saw (below) horizontal, SE. 14 sec. 19, T. 2 S,, R. 3 W.

KEOKUK FORMATION

The Keokuk formation of this region consists of an upper bed of
shale which is crowded with geodes for the most part, and a lower mem-
ber of gray, crystalline limestone with numerous lenses and thin layers
of chert. The Warsaw shales lie above the geode beds in perfect con-
formity with them, and no attempt was madé to distinguish between the
two in this work. The geode beds outcrop along McGees Creek in the
southwestern corner of the county.

The lower limestone member outcrops at only one or two localities
near the county line south of Benville, where a maximum thickness of
24 feet was measured. Fossils collected from this limestone were identi-
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Drift
Sand

Fig. 14. Diagrams showing conditions governing oil accumulation:
A. In oil sands saturated with salt water;
B. In oil sands partly saturated;

C. In sands containing no water and only partly filled with oil.
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Log of May well No. 1, N. 15, SW. 1 sec. 21, T. 1 N., R. 4 W. (Pea Ridge Twp.)

Elevation—620 feet

Thickness Depth

Feet Feet
Loam clay, S0aPSLONe. .. ..ot ittt etrnnieneeeerineennsss 14 14
(07 B 5 e T2 TS 2 16
S0aPStONE .\t vt e e 1 (Pottsville) 9 25
Lime shale........c.ovtviiiiniiniinnnnnnn. S 14 39
Lime ToCK...... .ot . 5 80
Green shale..................... e (St. Louis) 36 75
Lime rock (Salem, Warsaw, Keokuk and Burlington)..... . 290 370
Green shale........... 140 510
Brown shale.......... }(Kinderhook and Upper Devonian) 15 525
Light shale........... 25 550
Lime rock (Devonian or Niagaran).........eeeeeeeurensnn 10 560
Sand (HOINE) .« .vvvvirininiiieinnannan ittt 2 562

Gray shale (Maquoketa) ......viiuiiiiiinninrierenrrnnnens 201% 58214

Total depth ...ttt i i eteesensnnsnnas 58214

Show of oil in the sand, but salt water rose 200 feet in the hole above the

sand.

Log of May well No. 2, SE. Y sec. 20, T. 1 N., R. 4 W. (Pea Ridge Twp.)

Elevation 635 feet

Dirt and shale to COal.......c..uiiiinnennereennenenan
Coal streaked with shale (INO. 2) ...ttt in it iennnns
Shale ....ciitiiiiii ittt ittt aianenn

Lime ToCK. v vv vttt ittt et et ettt e e e } Pottsville
Hard pan........coiiuiiiiiiniinennennionanns J

Lime ToCK....coviveunenenennnnnnnnn )
Broken lime rock....................
Blue lime rocK........cvuiiiuvnnn...
Broken limerock............oovuunn. (“First lime” St.
Solid lime rock..............cccvu.... Louis, Salem, Warsaw,
Broken lime rock.................... }Keokuk, and Burling-
Solid lime rock...................... ton formations)
Broken lime rock....................
Solid lime rock..............c..nn.
Water-bearing lime rock.............
Solid lime rock.........covvveevnnnn.s

(Kinderhook and Upper Devonian)

Lighter shale............
Lime rock (Devonian and Niagaran)............ [
Sand (HOINEZ) vvvittiner it rieroeenerennennen

Total depth

18

12

0O ¥ 00 WO ~1 b

20
20
10
20
70
30
150

57
90
13
22
12

1
1
1
2
2
3

3
4
5
5

1
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26
38
40
47
50
58
62
70
90
10
20
40
10
40
90

93
50
40
53

575

5

5

87

87
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Log of Parrish well—Concluded
Thickness Depth

Feet Feet
Sand ... i e 4 74
Shale, blue ...ttt i ittt et 36 110
Limestone .. ... i e et e e e 6 116
Shale, BIUE ... ...t i it i e e e 46 162
Limestone ...ttt i i e i e e e 2 164
Shale . e e e e e 5 169
Mississippian
Burlington
Limestone ....................... b ee et 20 189
Shale i e e e e 2 191
Limestone ...t i i e e e e e 131 322
Kinderhook
Shale, light........................ T 118 440
Devonian
Upper Devonian (Sweetland Creek)
Shale, brown to black........ ..ottt iiiiinenennenrnnnn. 10 450
Shale, drab with spores of Sporangites huronense 105 555
Devonian and Silurian .
Limestone, gray, dolomitic........ oot neennnnnnnn. 10 565
Limestone, gray, non-dolomitic........................ 35 600
Limestone, dark..........cciiiiiiiiiinireennnernnenns 20 620
Dolomite, gray ....vuiiiii ittt e 42 662
Ordovician
Maquoketa
Shale, Light ....... .. i ittt 12 674

Log of Gochenour well near center NE. 1 sec. 3, T. 6 N.,, R. 5§ W., (Fountain
Green Twp.) Hancock County

(Compiled from study of drill cuttings and driller’s log)
Altitude of surface—660 feet
Thickness Depth

Feet Feet
Quaternary
Soil, clay and gravel...........cc.cetitiitrriinrriinnnn 30 30
Mississippian
St. Louis, Salem, and Warsaw
Limestone and shale........coueiiiiinneeeriteanenenns 85 115
Keokuk and Burlington
Limestone, leached, with chert fragments.............. 45 160
Limestone, white, erystalline, with much chert........... 90 250
Limestone, white, crystalline, with little chert...... PO 75 325
Limestone, with some greenish shale................... 30 355
Kinderhook
Shale, greenish to Bray......ccvveiiiieninienneennnnns 45 400

Shale, greenish to gray, crystalline...................... 80 480
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WATER CONTROL, FLAT ROCK POOL 119

datum plane. This left the tops of the log sticks conforming to the
topography of the area.

The model was finally completed by connecting the different sands
with mats of colored strings. Two upper water sands, a gas sand, an
oil sand with from one to three pays, and a lower water sand, were

Fig. 22. Photograph of the peg model, use in the field to represent sub-surface
conditions

shown up at fairly constant levels (fig. 22). The area was marked by a
structure convex upward, sloping gently away from the producing pool,
both in the oil and upper water sand, although the data for the latter
were lacking at the most interesting points.
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ILLINOIS OlL RECORDS
Crawford Co, Ohio Oil Co. Lease
Honey Creek Twp. L. N. Tohil Farm
Sec. 30--31 Well No. ¢4
Production bbls. Water OQil Ratlo
May 1918 459 6.9 665
After completion 320 16.0 11.3
610
500°
Contractor E. P. Brown & Co.
March 30, 1910
Attempted to cement in 1912
but failed-[J. K. Kerr 7/6/18)
450"
61 of 107casing
nmeetd 4257 of 8 1/4 casing
e N
750" omitted
-35Q°
e
875 of 6 1/4 casing
, 906 top of upper sand
-400
910" bottom of upper sand
7 922 top of lower gand
/ﬁ 936" bottom of well
Shot with 40 gts. from 934" to 926 1/2°
Recommendation
[ Clean out and cement three {eel

Fig. 23. A graphic log typical of those used
in studying wells with sub-normal
production.
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MEeruop oF REcorpIiNG Data

All records of observations were made immediately after the gaging
was completed. They showed in all cases, the time of day, the date, and
the weather if it had any influence on the work. The character of the
oil and the water pumped was also included, and if any oil was taken
to run for gravities, it was given a sample number. The form used was
in figure 28. The amount of both water and oil was entered in gallons,
and the total amount per day computed in terms of 42-gallon pipe-line

Fig 26. Photograph of the three-barrel siphon gage setup in operation.

barrels. The calculations were in principle the same for each of the
different methods of gaging used:

min. in 24 hrs. gals. oil or water
X
min. length of gage 42

After the gages taken in the field had been completed the average
production was entered on the lease sheet (fig. 29). These showed well
number, length of time pumped daily, production as gaged and as cut to fit
the lease runs. Estimates made by the pumpers or lease foremen were
also entered, leaving the rest of the sheet for pertinent remarks con-
cerning the well. In some cases this showed at a glance that corrective
work would be of prohibitive expense or else entirely useless, as is
shown by wells Nos. 3 and 9 on the sheet (fig. 29), one with nothing but
474-inch casing in the hole and the other with 40 feet of working barrel
and anchor pipe in the bottom of it. The latter precludes a cementing
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THE MUD

To be most effective the mud fluid must consist of colloidal material,
free from grit, sand, or lime cuttings. Such granular material tends to
settle around the outside of the casing and to bridge or pack over the col-
lars, not only interrupting the continuity of the column of mud fluid, but

Fig. 32. Photograph showing the connection at the top
of the well between the discharge of the mud
pump and the casing in the circulation method.
The outcoming mud fluid has been down
through the casing, out its bottom, and is
returning to the surface, outside the casing.

possibly freezing the casing. If air is excluded from such a mud fluid, it
will remain fluid indefinitely and with comparatively small amount of set-
tling. The thicker the original mud fluid is used the less will be the sub-
sequent settling. As general rule it is advisable to mix the mud as thick
as the pumps will handle it.
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Map showing structure on the surface of the 600 foot “gas sand” in a portion of the Flat Recek pool



ILLINOIS STATE GEOLOGICAL SURVEY

BULLETIN NO. 40, PLATE IX

A-A and B-B. Structure sections in southeastern Adams County. C-C and D-D. Structure sections in central and northern Pike County.
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Map showing the structure of southeastern Adams County
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Map showing the structure of central and northern Pike County
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