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PREFACE

A few changes have taken place in the stratigraphic nomenclature
of Kansas since this report was prepared. The Admire, here classed
as a formation at the top of the Wabaunsee group (uppermost Penn-
sylvanian), is now considered to be a group of formations at the base
of the Big Blue series of Permian age.

Raymonp C. Moorg, State Geologist.

(5)



Subsurface Studies in Northeastern Kansas
J. W. OCKERMAN

KaNsas GEOLOGICAL SURVEY

INTRODUCTION

Purrose oF THE Reporr. This report was prepared in response
to many inquiries for subsurface information concerning north-
eastern Kansas. It contains the results of studies of logs and
samples of wells, together with information relative to oil and gas
possibilities in the following counties: Atchison, Brown, Doniphan,
Douglas, Jackson, Jefferson, Johnson, Leavenworth, Shawnee, Wa-
baunsee, and Wyandotte. The purpose is to present detailed sub-
surface information on the aforementioned counties, using all of
the available well records, all published data relative to the area,
and incorporating the results of detailed lithologic studies of the
pre-Pennsylvanian formations that have been carried on by the
State Geological Survey. Several subsurface cross-sections are in-
cluded in order to correlate the stratigraphy of the several counties.
Following the discussion of the general stratigraphy and structure
of the region there is outlined for each of the counties the well rec-
ords and subsurface correlations. This will make it possible for
anyone desiring subsurface information in any part of the area to
find it summarized by counties. The information can be supple-
mented by the more detailed lithologic descriptions presented under
the heading “General Stratigraphy.”

Earnier ReporTs. Little has been written about subsurface con-
ditions in northeastern Kansas. In 1908 Erasmus Haworth® pub-
lished a “Special Report on Oil and Gas” in which he included de-
scriptions of numerous wells drilled in Kansas. Several of the old
wells drilled in the northeastern part of the state were described,
but no information was given as to the general structure or produc-
tion in the various counties. Raymond C. Moore and Winthrop P.
Haynes? in 1917 described the oil and gas developments in Kansas
up to that date and included in their report not only a description
of wells but also a county-by-county summary of oil and gas devel-

1. Kans. Univ. Geol. Survey, vol. IX, 1908.
2. Oil and gas resources of Kansas: Kans. Geol. Survey, Bull. 3, 1917.

)]



8 Geological Survey of Kansas

opments and possibilities. All of the counties included in this re-
port were discussed, but much information has become available
through more extensive drilling since that time. Bulletin 13 of the
Kansas Geological Survey? briefly indicates the oil and gas produc-
tion of Kansas up to 1927, but includes very little subsurface in-
formation concerning northeastern Kansas. “Oil and Gas Resources
of Kansas in 1927,”¢ by L. W. Kesler, describes the Linwood and
Six Corners gas fields in Leavenworth county and the Craig Sta-
tion-Monticello and Dallas fields of Johnson county. Fanny Carter
Edson® describes the pre-Mississippian sediments of Kansas, and
discusses the lithology and the paleontologic correlations of the
rocks encountered in the Ramsey Petroleum Company well, Kaul
No. 1, SW14, NE¥4 NE sec. 2, T. 11 S, R. 11 E., Wabaunsee
county, Kansas. Hugh McClellan® has recently described in detail
the various pre-Pennsylvanian rocks in Kansas, and has outlined
the major structures of the state. His contribution of knowledge
is very valuable to subsurface workers in the eastern part of the
state as well as in the central and western part.

AckNowLEDGMENTS. The writer is indebted to oil and gas com-
panies and independent oil and gas operators working in north-
eastern Kansas for the help they have given in the way of well
cuttings and well logs. Mr. H. S. McQueen of the Missouri Bureau
of Geology and Mines has aided the writer in connection with the
insoluble residue studies of the pre-Pennsylvanian formations. The
work on this report has been carefully supervised and directed by
Dr. Raymond C. Moore of the Kansas Geological Survey.

REGIONAL STRUCTURE

Three major structures are found in eastern Kansas and are
known as the Forest City Basin, the Nemaha Granite Ridge, and
the Chautauqua Arch. Figure 1 shows the relative positions of
these structural features. The counties discussed in this report are
also indicated in figure 1 and it will be noted that they lie princi-
pally in the Forest City Basin.

The Forest City Basin lies in the extreme northeastern part of
Kansas and extends northeastward into Missouri. The basin was
named after Forest City, Missouri, where a deep well was drilled in

3. Moore, Raymond C., and Landes, Kenneth K.: Underground resources of Kansas, 1927.
4 Kans. Geol. Survey, Min. Resources Circ. 1, 1927.
Edson, Fanny Carter: Pre-Mississippian sediments in central Kansas. Am. Assoc.
Petroleum Geologlst.s Bull., vol. 13, No. 5, pp. 441-458, 1929.
6. McClellan, Hugh: Subsurface distribution of Yre -Mississippian rocks of Kansas and
Oklahoma. Am. Assoc. Petroleum Geologists Bull., vol. 14, No. 12, pp. 1535-1556, 1930.
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2. Bush Creek Mine Well. SE cor SW sec 23, T. 49 N., R. 33 W., Missouri.
z 3. Twist No. 1. SW cor NE sec. 29, .11 S, R. 23 E.
A 4. Bonner Springs Well. Wyandotte Co., Kansas.

5. Smith No. 1. SW cor SE sec. 28, T.12S,,R. 19 E.
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PLATE 1.—East-west cross section through Forest City Basin, northeastern Kansas.
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PLATE II.—North-south cross-section through Forest City Basin, northeastern Kansas.
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1901. The correlation? of this well, as given by Ulrich, indicated
that there is a basin, and subsequent drilling in Kansas has fairly
well defined the boundaries and outline of the southern end of the
basin in eastern Kansas. The general outline of the basin is marked
by the distribution of the Hunton “lime” east of the Granite Ridge
(Fig. 2). Figure 3, a reproduction of a relief model of the Nemaha
Granite Ridge, reveals the general character of the basin. The
Granite Ridge rises abruptly on the western side of the basin and the
Chautauqua Arch rises more gradually on the southern and south-
eastern sides.
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F1e. 1.—Index map and structural features of eastern Kansas.

Plates I and II give a picture of the basin and the formations
that are found in it. The section of the Empire Oil and Gas Com-
pany’s No. 1 Schwalm well in the SE cor. sec. 19, T, 12 8., R. 11 E,,
Wabaunsee county, is typical of the pre-Pennsylvanian geologic
sequence in the basin. The following beds are recorded:

Thickness

MISSISSIPPIAN SYSTEM : in feet

“Missippi HMe” .oe i e 320

Kinderhook shale ........ovurriiine it 185
DEVONIAN AND SILURIAN SYSTEMS:

LAINESEOIE e v oe v o e ettt ettt ettt ia et it 222
ORDOVICIAN SYSTEM :

Magquoketa shale ....... ..o 70

Galena-Platteville limestone ........o.ooveiiiiiiiiiiiiiiiiinneenns 112

St. Peter sandstone. . ....oovuinntiie et 314-8

7. Hinds, Henry, and Greene, F. C.: The stratigraphy of the Pennsylvanian series in
Missouri. Missouri Bur. Geology and Mines, vol. XIII, 2d ser., pp. 215-239, 1914.

8. Well was drilled 81 feet into St. Peter sandstone and abandoned.
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Subsurface Studies in N. E. Kansas 11

The Nemaha Granite Ridge comprises the western border of the
Forest City Basin in Kansas. The ridge extends from near Omaha,
Nebraska, across Kansas between Nemaha county and eastern Sum-
ner county, trending about N. 18° E., to Oklahoma City, Oklahoma.
The top of the granite is about 500 feet below the surface in Nemaha
county and about 3,000 feet deep in Sumner county. A model show-

F1c. 3—Photograph of relief model of Nemaha granite ridge.

ing the form of the Granite Ridge in Kansas, according to a map
prepared by Dr. R. C. Moore, is shown in figure 3. It illustrates
very well the position and magnitude of this feature.

The Chautauqua Arch is a part of the large uplift known as the
Chautauqua-Barton Arch. The Chautauqua Arch is the pre-Mis-
sissippian extension of the Ozark uplift in southeastern Kansas and
is separated from the Barton Arch to the northwest by a gentle
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saddle. The crest of the arch contains Arbuckle limestone uncon-
formably overlain by Mississippian and (locally) by Pennsylvanian
rocks. It is evident that the other pre-Mississippian formations
were either never deposited along the axis of the Chautauqua Arch
or if they were once present they were eroded prior to deposition of
the Mississippian beds. Figure 2 shows the relationship of this
arch to the Forest City Basin and the distribution of the early for-
mations on the crest and flanks of the arch.
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F16. 4 —Distribution of Pennsylvanian rocks in northeastern Kansas.

STRATIGRAPHY
General

The surface formations of northeastern Kansas are Quaternary
deposits, and Permian and Pennsylvanian strata. The unconsoli-
dated Quaternary materials consist of Pleistocene glacial deposits,
loess and alluvium. In the northern counties, especially Nemaha,
Brown, Doniphan and western Atchison, Pleistocene glacial deposits
and loess cover most of the bedrock so that exposures of the under-
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lying Permian and Pennsylvanian rocks are scarce. Figure 4 shows
the Permian and Pennsylvanian boundaries in northeastern Kansas.

Formations known to be present but not exposed are of Lower
Pennsylvanian, Mississippian, Siluro-Devonian, Cambro-Ordovician
and pre-Cambrian age. The pre-Pennsylvanian beds described in
this report will be given names according to the Iowa classification
because they can be traced by log correlation to the outcrop in
Iowa. The Forest City Basin in Kansas is but the south extension
of a large basin occurring in southwest Iowa and northeast Missouri.
The lithologic and stratigraphic data relative to the correlation of
the Kansas and Towa beds will be given in the following discussions
of the pre-Pennsylvanian systems.

Surface Stratigraphy

QUuATERNARY DEPOsITS. The unconsolidated deposits occurring in
northeastern Kansas are glacial drift, loess, lake deposits and al-
luvium. The glacial deposits of Pleistocene age are confined to the
northeastern part of the state. Todd states: “Northeastern Kansas,
including the area bounded on the east, south and west by the Mis-
souri, Kansas, and Big Blue rivers, respectively, was invaded by
the second, or Kansan, continental ice sheet.””® Additional work by
Schoewe has resulted in the relocation of the boundary of the Kan-
san drift area several miles south of the Kansas river.l® The first,
or Nebraskan drift, is thought to be present in Nebraska, but has
not been identified in Kansas as yet.!* The Kansan drift is com-
posed of till, sand, gravel and erratic boulders. Associated with
the drift are thick deposits of loess scattered over the northeastern
counties of Kansas. The loess is a fine yellowish clay-like deposit
which ranges up to 100 feet in thickness. Lake deposits consisting
of fine sands and clays are found in northeastern Kansas. Kaw
Lake was formed by the damming of the Kansas river, and occupied
the area between Manhattan, in Riley county, and Wamego, in
Pottawatomie county. Sands 100 feet thick, many erratic boulders
and lacustrine silts and clays characterize the lake deposits. In the
vicinity of Atchison, in Atchison county, is a succession of fine
sands and silts averaging 30 feet, which were probably also de-
posited in a temporary lake created by ice damming. Alluvium of
recent age is found in the valleys of the main streams. The al-
luvium consists of sands, silts, and gravels. The masking of the

9. Schoewe, W. H.: Glacial geology of Kansas. Pan-American Geologist, vol. XL,
pp. 102-110, Sept., 1923.

10. Schoewe, W. H.: Evidence for a relocation of the drift border in eastern Kansas:
Jour. Geology, vol. XXXVIII, No. 1, pp. 67-74, 1930,

11. Schoewe, W. H.: Personal communication.
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bedrock by the Quaternary deposits and the consequent difficulty in
locating structures favorable to the accumulation of oil and gas has
been one of the important factors retarding the exploitation of oil
and gas in this area.

PerMmian. Figure 4 shows the area of Permian bedrock in north-
eastern Kansas. The Permian strata belong to the Council Grove
and Chase groups of the Big Blue series. They are of marine origin
and are shales and limestones for the most part. The important
limestones of the Council Grove group are the Americus, Neva and
Cottonwood. The Chase group is characterized by limestones and
hard, resistant chert. The chert and limestone beds form prominent
escarpments where exposed. The important ledge-forming beds are
the Wreford limestone, Florence flint, Fort Riley limestone and Win-
field limestone.

PeEnNsYLvaNIAN. With the exception of the Marmaton and Cher-
okee, all of the Pennsylvanian groups outecrop in the area covered
by this report. Figure 4 shows the general distribution of the Penn-
sylvanian formations in northeastern Kansas. The oldest of the
exposed rocks belong to the Missouri series, which, as redefined by
Moore, extends from the important unconformity below the Sniabar
(“Hertha’”) limestone to another widely recognized unconformity
above the Stanton limestone, or locally the Iatan limestone. The
Lansing, Kansas City and Bronson groups outcrop in Johnson and
Wyandotte counties and in southern Leavenworth and northeastern
Douglas counties. The Douglas group outcrops over much of Doug-
las and Leavenworth counties, southern Jefferson county, and the
eastern edge of Atchison and Doniphan counties. The Shawnee
group occupies a belt extending through eastern Shawnee county,
western Douglas county, and most of Jefferson, Atchison and Doni-
phan counties. The upper Shawnee beds are found in eastern Jack-
son and Brown counties. The Wabaunsee group occupies most of
eastern Wabaunsee, Jackson and eastern Brown counties, and west-
ern Shawnee and Atchison counties. The lithology and thickness
of the Pennsylvanian beds will be described in the section on sub-
surface stratigraphy.

Subsurface Stratigraphy
PENNSYLVANIAN SYSTEM

VIRGIL SERIES

WaBauNsee Group. The Wabaunsee group as redefined by Moore
includes the beds between the base of the Americus limestone and
the top of the Topeka limestone. The Wabaunsee is a natural



Classification of Pennsylvanian Rocks in Kansas—R. C. Moore

Series.

Group.

Formation.

VIRGIL

‘Wabaunsee

Admire shale*
Brownville limestone
Pony Creek shale
Caneyville limestone
French Creek shale
Jim Creek limestone
Friedrich shale
Grandhaven limestone
Dry shale

Dover limestone
Table Creek shale
Maple Hill limestone
Pierson Point shale
Tarkio limestone
Willard shale

Elmont limestone
Harveyville shale
Reading limestone
Auburn shale
‘Wakarusa limestone
Soldier Creek shale
Burlingame limestone
Silver Lake shale
Rulo limestone
Cedar Vale shale
Happy Hollow limestone
‘White Cloud shale
Howard limestone
Severy shale

Shawnee

Topeka limestone
Calhoun shale

Deer Creek limestone
Tecumseh shale
Lecompton limestone
Kanwaka shale
Oread limestone

Douglas

Lawrence shale
Haskell limestone
Stranger formation

UNCONFORMITY

Missourt

Pedee

Iatan limestone
Weston shale

Lansing

Stanton limestone
Vilas shale
Plattsburg limestone

Kansas City

Bonner Springs shale
Wyandotte limestone
Lane shale

Iola limestone
Chanute shale

Drum limestone
Cherryvale shale

Bronson

Dennis limestone
Galesburg shale
Swope limestone
Ladore shale
Hertha limestone

Bourbon

Undifferentiated shale and limestone
‘‘Uniontown’’ limestone

Unnamed shale

Warrensburg channel sandstone

UNCONFORMITY

Des MoINES

Marmaton

Lenapah limestone
Nowata shale
Altamont limestone
Bandera shale
Pawnee limestone
Labette shale

Fort Scott limestone

Cherokee

Cherokee shale

——— UNCONFORMITY

* Now included in Big Blue series
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stratigraphic unit composed predominantly of shales gray to red in
color. Thin but persistent limestones are also characteristic of this
group. Some sandstone is found, usually in the lower part of the
group.

The log of the Empire Oil and Refining Company No. 1 Schwalm
well in the SE cor. sec. 19, T. 12 8., R. 11 E., Wabaunsee county,
shows 605 feet of Wabaunsee beds. The strata logged in this well
are as follows:

Empire Oil and Refining Co. No. 1 Schwalm, SE cor. sec. 19, T. 12 S, R. 11 E.

Thickness Depth

WaBsauNsee GroUP: in feet in feet
Shale ..o 115 295-410
Redrock ... 10 410420
Shale ... 10 420-430
Redrock ... 15 430-445
Shale ... 60 445-505
Limestone ... e 2 505-507
Shale v 43 507-550
Limestone ..........ccouviinieiiiie i, 5 550-555
Shale ...oovii 10 555-565
Limestone .......oviiiiiriiii i e 20 565-585
Shale .o e 15 585-600
Limestone .........c.coiiiiiiiiiiiiie ittt 5 600-605
Shale ..ovvii e 15 605-620
Limestone ....couuuinie et 5 620-625
Shale .o 10 625-635
Limestone ......vvitiinn it e 25 635-660
Shale covvii e 10 660-670
Limestone ........c..oiiiiiiiiii i 10 670-680
Shale .ooiiii i e 50 680-730
Sandy shale ... 40 730-770
Sand ... e 75 770-845
Shale ... 2 845-847
LAmMeStone ...vviintti it 7 847-855
Shale ... e 45 855-900

The section of Wabaunsee beds in the Manhattan Oil Company
No. 1 Steinmeyer well in the NE cor. NW14 SW1j sec. 11, T. 13 S,
R. 10 E., Wabaunsee county, is very similar to that of the Schwalm
well. The total thickness of the Wabaunsee group in the Steinmeyer
well is 590 feet. The lithologic description is given for comparison
with the Schwalm section.

Manhattan Oil Co. No. 1 Steinmeyer, NE cor. NWY¥ SW% sec. 11,

T.138,R.10 E.
Thickness Depth

WaBAUNSEE GROUP: in feet in feet
ShalE vt vttt e i ittt e 45 195-240
540 Y=151 7o) 1 - SNt 25 240-265
Shale .oviii i e e 40 265-305
REA TOCK &t ettt teeiaiiaineiaeeaaeeannnn 45 305-350
Shale ottt i e e i e et e 70 350-420
504 0T= 51 7o - Y 5 420-425

Shale i e e 15 425-440
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Thickness Depth

in feet in feet
B ¢ o= o) o= Y 5 440-445
Shale ..oiviii i e e e 20 445-465
LimeStone . .vvvtettttieet ittt 10 465-475
1) 0 45 475-520
LImeStone . .vvvvreeteeeeeeenereeeaiiaiiiiie e, 25 520-545
Shale vttt e e e e e 5 545-550
Limestone 15 550-565
Shale ...... 10 565-575
Limestone 15 575-590
Shale ...o.iiiii i e 60 590-650
Limestone 10 650-660
Shale .ovvtiii i e s 55 660-715
Limestone 15 715-730
Shale .ottt e e e 55 730-785

SEAwNEE Group. This group, extending from the top of the
Topeka limestone to the base of the Oread limestone, consists pre-
dominantly of limestone. The principal limestone formations, the
Topeka, Deer Creek, Lecompton, and Oread, contain distinctive
upper, middle and lower limestone members with intervening shale
bodies where typically developed, and represent a cyclic type of
sedimentation. This group ranges from 275 to 410 feet (averaging
about 375 feet) in thickness in wells in various places in north-
eastern Kansas. The lithologic description of the Shawnee beds in
the Goens et al. No. 1 Wabense, Cen. NE1; NW7Yj sec. 3, T. 8 S,,
R. 14 E., Jackson county, is fairly representative of this group. The
thickness of the group as shown in this well is 355 feet.

Goens et al. No. 1 Wabense, Cen. NEY4s NW% sec.3, T.8 8., R. 14 E.
Thickness Depth

SuAawNEE GROUP: in feet in feet

Topeka limestone (35 feet)—

Soft gray dense limestone............coovviiniiian. 35 705-740
Calhoun shale (30 feet)—

Soft gray and greenish-gray shale................... 30 740-770
Deer Creek limestone (40 feet)—

Gray dense to coarsely crystalline limestone......... 23 770-793

Soft gray shale.......cooviniiriiiiiiii i 7 793-800

Gray dense to coarsely crystalline limestone......... 10 800-810
Tecumseh shale (65 feet)—

Very soft greenish-gray shale....................... 65 810-875
Lecompton limestone (39 feet)—

Soft gray crystalline limestone...................... 8 875-883

Soft dark-gray shale.............cooooiiiiiiiiln 17 883-900

Buff and gray crystalline limestone.................. 14 900-914
Kanwaka shale (66 feet)—

Soft gray shale.......coeeviiiiiiiiiiieiniiannes 40 914-954

Buff crystalline limestone............coovvveninnn. 3 954-957

Soft gray shale........cooviiiiiiiiiiiii it 23 957-980
Oread limestone (80 feet)—

Gray to buff finely crystalline limestone............. 42 980-1.022

Soft gray shale........oovviiii i 13 1,022-1,035

Gray sandy limestone, buff crystalline limestone..... 25 1,035-1,060
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The Shawnee group is 375 feet thick in the Manhattan Oil Com-
pany No. 1 Steinmeyer well in the NE cor. NW14 SW14 sec. 11, T.
13 S, R. 10 E., Wabaunsee county, and the section is very similar
to that in the Wabense well. The Steinmeyer section is given for
comparison.

Manhattan Oil Co. No. 1 Steinmeyer, NE cor. NWY% SW1 sec. 11,
T.138,R.10 E.

SHAWNEE GROUP: Thickness Depth

Topeka limestone (40 feet)— in feet in feet

Limestone .........coiiiiiiiiii i 40 785-825
Calhoun shale (40 feet)—

Shale ...ovneiiiii i 40 825-865
Deer Creek limestone (60 feet)—

Limestone 25 865-890

Shale ............ 15 890-905

Limestone 20 905-925
Tecumseh shale (35 feet)—

Shale ..o 35 925-960
Lecompton limestone (55 feet)—

Limestone ........coviiiiiiiiiiii i 10 960-970

Shale .......... et e et e 5 970-975

Limestone ......oovvuiiniiiiii 10 975-985

Shale .ouviiiii i 10 985-995

Limestone .....ooovviiiiiiii 20 995-1,015
Kanwaka shale (35 feet)—

Shale ...t e 35 1,015-1,050
Oread limestone (110 feet)—

Limestone ......ooviiiiiii i 60 1,050-1,110

Shale ..ot 5 1,110-1,115

Limestone .....ovuvintiiii e 20 1,115-1,135

3 5 11351140

Limestone ......ovviniiiiii e 20 1,140-1,160

Pepee-Doucras Group. The beds lying between the base of the
Oread limestone and the top of the Stanton limestone belong to the
Pedee-Douglas group. The Douglas group is composed predom-
inantly of shales and sandstones and contains the Lawrence shale,
Haskell limestone and Stranger formation. The Lawrence shale
is often sandy and the Stranger formation is largely sandstone. The
Haskell limestone is a thin limestone often mistaken for the Iatan.
The Pedee group, where typically developed, is dominantly shale,
and its members are the Hardesty shale, Iatan limestone, and
Weston shale. The Pedee group lies between the pre-Virgil uncon-
formity and the top of the Stanton limestone and in places is not
present, the sandstones of the Stranger formation lying directly on
the Stanton limestone.

The average thickness of the Pedee-Douglas beds in northeastern
Kansas is about 225 feet, with a maximum of 290 feet in the Smith
et al. No. 1 Smith well in the SW cor. SE14 sec. 28, T. 12 S, R.

2—508
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19 E., Douglas county, and a minimum of 175 feet in the Horton
well, sec. 34, T. 4 S, R. 17 E., Brown county.

The lithology of the Pedee-Douglas groups in the Smith et al.
No. 1 Smith well, SW cor. SE14 sec. 28, T. 12 S,, R. 19 E., is as
follows:

Smith et al. No. 1 Smith, SW cor. SE% sec.28, T.12 8, R.19 E.
Thickness Depth

Pepee-DoveLas Group: in feet in feet
Soft reddish-brown shale..............oooiiiiiiiil, 68-73
Soft greenish-gray shale............oooiiiiiiiiiiiiiin, 73-214
Fine angular sandstone, buff limestone 214-219
Soft greenish-gray B 219-290
Fine angular micaceous sandstone........ 290-315
Light-gray arenaceous shale.................cooiiiin 315-358

This is fairly representative of the Pedee-Douglas group as found
in northeastern Kansas. The fine angular sandstone is usually
present, or if not, a sandy shale is found. Thin limestone beds are .
usually present, but are often not recorded in the driller’s log. The
shale is characteristically greenish-gray in color and quite soft, but
red shale is sometimes found in the upper part of the Lawrence
shale. The red shale is useful as a horizon marker in subsurface
work. B

BronsoN-Lansing Group, The Bronson-Lansing group, includ-
ing the Bronson, Kansas City, and Lansing groups, is a well-defined
stratigraphic unit that is composed predominantly of limestone.
This lime series, formerly designated as the Kansas City-Lansing,
is very important in subsurface work because it can be easily recog-
nized. The Lansing group is chiefly limestone, and its formations
are the Stanton limestone, Vilas shale, and Plattsburg limestone.
The Kansas City group is the shale and limestone unit which lies
between the Lansing and the Bronson groups. Formations included.
are the Bonner Springs shale, Wyandotte limestone, Lane shale,
Tola limestone, Chanute shale, Drum limestone, and Cherryvale
shale. The Bronson group is composed dominantly of limestone
and is made up of the Dennis limestone, Galesburg shale, and Swope
limestone.

The lithology and general sequence of beds are fairly well shown
in the description of cuttings of the Bronson-Lansing strata from
the Anderson Drilling Company No. 1 Stines well in the NE cor.
sec. 10, T. 11 S., R. 18 E., Jefferson county.
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Anderson Drilling Co. No. 1 Stines, NE cor. sec. 10, T.11 8, R. 18 E.

Lansing Group (80 feet) : Thickness Depth

Stanton limestone (35 feet)— in feet in feet
Gray, finely crystalline limestone, fine angular
SANASEONE .i.viitii i i e 4 537-541
Fine angular sandstone, gray limestone............... 6 541-547
Light-gray earthy limestone......................... 15 547-562
Black fissile shale .........cooiiiiiiiiiiiiiiiiiinn., 5 562-567
Gray finely crystalline limestone...................... 5 567-572
Vilas shale (18 feet)—
Hard greenish-gray shale...............ccovvuvnnn.. 18 572-590
Plattsburg limestone (27 feet)—
Gray sandy limestone, gray shale..................... 3 590-593
Buff, dense and oélitic limestone..............c....... 24 593-617

Kansas Crry Grour:
Bonner Springs shale (31 feet)—

Fine angular micaceous sandstone.................... 19 617-636
Greenish-gray shale .............oooiiiiiiiiiiiiat, 12 636-648
Wyandotte limestone (79 feet)—
White to buff finely crystalline limestone............. 79 648-727
Lane shale (11 feet)— .
Medium hard gray shale...................... ... ... 11 727-738
Tola (?) limestone (8 feet)—
White chalky and buff-colored limestone.............. 8 738-746
Chanute-Cherryvale shale (88 feet)—
Hard greenish-gray shale............ e 5 746-751
Hard white crystalline limestone, white chert......... 12 751-763
Medium hard gray shale...........cooovviviiiii.s, 19 763-782
Gray and buff finely crystalline limestone, fine angular
SAndStone . ...t e e e 3 782-785
Medium hard gray shale............................. 5 785-790
Gray and buff finely crystalline limestone............. 2 790-792
Soft gray shale .........coo i 3 792-795
Hard gray and brown crystalline limestone,
brown chert ....... .. ... i 10 795-805
Hard dark-gray shale 2 805-807
Hard gray and brown crystalline limestone,
brown chert ....... ... 20 807-827
Dark-gray to black shale............................. 7 827-834
Bronson Group:
Dennis limestone (20 feet)—
Gray earthy and finely crystalline limestone.......... 18 = 834-852
Black, fissile shale ..............coo i, 2 852-854
Galesburg shale (1 foot)—
Dark-gray shale ......ccooiiiiiiiiiiiiiiiiiiiiinan... 1 854-855
Swope to Hertha limestone (25 feet)—
Mottled brown earthy limestone..................... 22 855-877
Dark-gray to black shale...................coooovan.. 1 877-878
Mottled brown earthy limestone..................... 2 878-880

A description of these beds as they occur at the outcrop is given
in a report on Wyandotte county.? The thickness of the Bronson-

12. Newell, Norman D.: Mineral resources of Wyandotte county. Kansas Geol. Survey,
Cire. 4, 1931.
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Lansing group varies from 300 to 700 feet and averages about 350
feet.

Bourbon shale. This succession lies between the base of the
Hertha formation and the pre-Missouri unconformity and is com-
posed dominantly of undifferentiated shales and sandstones. In
subsurface correlations the term Bourbon can be conveniently used
for the shaly beds between the Hertha and limestones of the Mar-
maton group.

DES MOINES SERIES

MarMAaTON GroUP. The Marmaton group extends from the pre-
Missouri unconformity above the Lenapah limestone to the base
of the Fort Scott limestone. However, the sandstone marking the
pre-Missouri unconformity is often not present or not recorded in
drilling, so the unconformity cannot always be recognized. The
top of the group of limestones in the Marmaton, generally the Alta-
mont, will arbitrarily be used as the upper limit of the Marmaton
group. The Marmaton and Bourbon beds will be discussed below
as a unit. The Marmaton-Bourbon interval, as recognized in sub-
surface correlations, varies considerably in thickness. In the eastern
part of the area the thickness reaches a maximum of 272 feet in the
Universal Oil Company No. 1 Harrington well in the NE cor. SW14
sec. 12, T. 14 S, R. 22 E., Johnson county, and averages about 245
feet in thickness. To the west the section is thinner. In the Jenking
and Scott well, No. 1 Hayden, NE14 NE14 SEY4 sec. 8, T. 12 8.,
R. 14 E., Shawnee county, these beds are only 165 feet thick. The
average thickness in the western part of the area is about 200 feet.
The section in the Anderson Drilling Company No. 1 Stines well
in the NE cor. sec. 10, T. 11 S, R. 18 E., Jefferson county, is fairly
typical.

Anderson Drilling Co. No. 1 Stines, NE cor. sec. 10, T. 11 8., R. 18 E.

MARMATON AND BoURBON GROUPS: Thickness Depth
Bourbon shale (98 feet)— in feet in feet
Soft gray shale.........ooviviii i 20 880-900
Gray finely crystalline limestone (Uniontown
HMeStone ) vvurrierierrriiiiei i, 10 900-910
Fine angular sandstone. ..........ouvreennarnenenens 15 910-925
Gray to dark-gray shale...........ooooiiiiiiinen. 45 925-970
Gray shale ....oooeiniiiiiiiiiiiiii s 8 970-978
Altamont limestone (7 feet)—
Gray to buff crystalline limestone................... 7 978-985
Bandera shale (55 feet)—
Soft greenish-gray shale ...t 55 985-1,040

Pawnee limestone (8 feet)—
Buff finely crystalline limestone..................cne 8 1,040-1,048
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Thickness Depth

Labette shale (23 feet)— ) in feet in feet
Dark-gray shale ........cooiiiiiiiiiiiiiiinae 10 1,048-1,058
Soft greenish-gray shale..............cooovieintn 7 1,058-1,065
Black shale c.oviiiiriiiiieiiiiiiiiiiiiiiieans 6 1,065-1,071

Fort Scott limestone (7 feet)—

Buff and gray finely crystalline limestone............ 7 1,071-1,078

The section in the Smith et al. No. 1 Smith well in the SW cor.
SE14 sec. 28, T. 12 S, R. 19 E., Douglas county, is given for com-
parison.

Smith et al. No. 1 Smith, SW -cor. SE% sec. 28, T. 12 S,, R. 19 E.

MARMATON AND BoUurBON GROUPS: Thickness Depth
Bourbon shale (155 feet)— in feet in feet
Fine angular sandstone..........coooviieieiinennne, 11 695-706
Soft greenish-gray shale...............coooeiiiiin 136 706-842
Green and red shale.......ccooviiiiiiii i, 5 842-847
Dark-gray to black shale...............cooiiiiiinnn 3 847-850
Altamont limestone (5 feet)—
Buff finely crystalline limestone.............cooovnnen 5 850-855
Bandera shale (20 feet)—
Dark-gray shale ........oovveeiiieneeraeaenniaiieas 20 855-875
Pawnee limestone (5 feet)—
Buff finely crystalline limestone.............coovnen 5 875-880
Labette shale (25 feet)—
Greenish-gray shale ..........ccooiiiiiiiiiiiinns 25 880-905
Fort Scott limestone (8 feet)—
Buff dense and granular limestone............oooennen 8 905-913

The Lenapah limestone is either absent or very thin in north-
eastern Kansas and did not show up in the two sections described
above. An important gas sand in the Marmaton group is the Peru
sand. This sand is found between the Altamont and Pawnee lime-
stones and is usually lenticular, so that it varies greatly in thickness
within a small area. The sand at the base of the Bourbon group
is called “stray” sand in Wyandotte county and is an important gas
horizon in many localities. It is erratic in thickness and distribu-
tion.

Cherokee shale. The rocks lying between the Marmaton group
and the Mississippi “lime” are predominantly shale and sandstone.
Thin limestone beds are sometimes present in the Cherokee shale, but
are not important. Shale is by far the most predominant material.
It varies from light-gray to black in color, and in a few places green
and red streaks occur in the section. Lithologically the shale varies
from fine clay shale to very sandy and micaceous shale. There are
several sandstones in the Cherokee that are important as oil and gas
reservoirs. These sandstones are lenticular and thicken and thin
markedly in short distances, being absent in many wells. The up-
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permost sandstone is the “Squirrel sand,” which lies just below the
Fort Scott limestone. This sand is one of the important gas sands
in Wyandotte county. The Bartlesville sand or group of sands lies
approximately in the middle of the Cherokee shale and is divided
into the upper and lower Bartlesville in some areas. The thickness
of the Bartlesville varies greatly and often it is represented by only
one thin sandstone. It is recorded in some wells as being less than
one foot and in others as much as 125 feet in thickness. The Bartles-
ville has not been productive in northeastern Kansas thus far. Oil
and gas shows have been reported in a number of Bartlesville tests,
however. The Bartlesville sand is fine and angular and usually
carries much mica. The Burgess sandstone, at the base of the Chero-
kee shale immediately overlying the “Mississippi lime,” is of vary-
ing thickness and is not found in all the wells. In the Smith well,
west of Lawrence, it is 60 feet in thickness, but it is commonly 20
feet or less. The Burgess is generally coarser and less angular than
the Bartlesville sand. The amount of sandstone in the Cherokee
increases to the north. The log of the Forest City well, which fol-
lows, shows about 35 percent of the Cherokee shale as sandstone.

Davis Well, Forest City, Missouri13

PENNSYLVANIAN SYSTEM :

Thickness Depth
Cherokee shale (786 feet)— Ft.  In Ft. In.
Shale, black, thin layers of coal at bottom.. 0 10 836 10
Clay shale ..........cooviiiiiiiiininnnn.. 6 7 843 5
Limestone, gray, argillaceous............... 5 7 849 0
Clay, light-gray, calcareous................. 2 0 851 0
Shale ....oovveveii i 14 11 865 11
Limestone, dark-gray, fine-grained.......... 2 0 867 11
Sandstone, dark bluish-gray, fine-grained.... 5 5 873 4
Shale, black, slaty........c..ocovevenninn... 15 8 889 0
Coal, bony (Summit)...................... 0 4 889 4
Sandstone ................oiiiiea., 5 7 894 11
Shale, dark-gray, arenaceous................ 4 4 899 3
Limestone ..........coooieiiiiiiiiiin.. 8 9 908 0
Shale ..oovviiiiiiiiiii i 11 10 919 10
Limestone, greenish, argillaceous........... 2 2 922 0
Shale, green, calcareous.................... 4 2 926 2
Limestone, light-gray, argillaceous.......... 2 3 928 5
Shale ......ovviiiii i 8 2 936 7
Sandstone, fine-grained, argillaceous,
pyritiferous ............. .o, 7 5 944 0
Shale ..oovvviiii i 40 6 984 6
Limestone ............covviiiiiiiiinnnn... 1 8 986 2
Coal (Bedford) .........oovvvvvininnnnnnn. 0 4 986 6
Shale, gray, pyritiferous.................... 6 9 993 3
Sandstone, micaceous ...................... 1 3 994 6
Coal, pyritiferous (Bevier) ................. 1 2 995 8
Slate, bluish-gray, micaceous................ 1 4 997 0

13. Wilson, M. E.: Occurrence of oil and gas in Missouri. Missouri Bur. Geology and
Mines, vol. XVI, 2d ser., pp. 196-201, 1922,
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Thickness

Ft. In.

Sandstone, gray, soft, argillaceous........... 7 0
Shale tvvveriiiie et 26 7
Limestone, greenish-gray, compact.......... 0 8
Shale, slaty, calcareous..........ooeevvenne. 1 10
Lxmestone dark, bituminous................ 0 11
Shale, black slaty, carbonaceous............ 1 1
Lxmestone browm sh-black, compact........ 0 4
Shale, black slaty, carbonaceous. ........... 1 9
Limestone, browmsh-black compact........ 0 8
Shale, black slaty, ¢arbonaceous. . .......... 2 2
Coal (Tebo) .............................. 1 3
(0] 1 4 0
Sandstone, fine-grained, greenish........... 6 3
Shale .vivirieiiii it e 7 11
Coal vt e 1 0
Shale, dark-gray, clayey.......ccooovvvnneen 0 4
Sandstone, gray, fine-grained............... 4 0
Shale, black, slaty................coiin 5 8
(7 ;Y U 0 9
Shale ..covveviiiiiiiiii, 11 4
Clay, brownish, very sandy 2 4
Sandstone .......c.oeeiiiiiiiiiiiiiiiiieen 25 10
Shale tvvrriiiiii i 30 4
Coal, pyritiferous ..........ooooviiiiiennn 0 9
Clay, gray, pyritiferous............ ...l 4 3
Shale, brown, very hard.................... 0 5
Sandstone dark argillaceous................ 1 2
Shale, P 10 6
Clay, light-colored, sandy.................. 1 11
SandStONe ....vveireeiiiiitriiiireeiinaenas 8 2
Shale, dark-colored, arenaceous............. 2 6
Sandstone, llght-colored fine-grained. ....... 1 10
Shale ..vvbeeereriieiiiiiiiiiiiiiieeeeenns 10 0
Sandstone, very argillaceous................ 0 6
Shale, dark-blue to black................... 3 4
Wasted COTE vovvvrereriiiiieeinnninnnnns 2 2
Sandstone, brownish-black ................. 2 3
Shale vttt 23 5
Sandstone, light-gray 1 6
Shale, greenish-gray 0 10
Sandstone, greenish ...... 1 4
Shale, greenish-gray 4 6
Sandstone, light bluish-gray ............... 5 3
Shale, black, slaty, carbonaceous............ 2 0
Sandstone, gray ......c.eeeeeeiiiiiiiiieanes 6 9
Shale vttt e 15 0
(7 7: Y LN 0 5
Clay, dark-gray, sandy...........cocoovnnannn 0 4
Sandstone, fine-grained ...............oinn 5 11
Shale, black .......ooviiiiiiiiiiiiiii 5 5
Coal, Totten ...oovvvvinnriiiiiennineeannns 0 3
Sandstone, gray, fine-grained .. 5 10
Shale .vvvrriiniiiiiiiiieiiii s 2 6
Sandstone, argillaceous .........c.covvinenn 6 4
Shale, black .....covvveiiiiiiiiiiiiiiiin 3 0
Sandstone, banded, shaly................... 0 5
Shale vvvvviirieennnneennneesnnnnennnneenns 5 2
Sandstone, gray .......o.ciiiiiiiiiiiaiaies 4 9
Shale, dark browmah-black ................. 10 0
SANASEONE 1n v v eeeeeeeeseeenriaiaaaaeens 42 1

Depth
Ft.

1,004
1,030
1,031
1,033
1,034
1,035
1,035
1,037
1,037
1,040
1,041
1,045
1,051
1,059
1,060
1,060
1,064
1,070
1,071
1,082
1,084
1,110
1,141
1,141
1,146
1,146
1,147
1158
1,160
1,168
1,170
1172
1,182
1,183
1,186
1,188
1,190
1214
1215
1216
1217
1222
1,227
1,229
1,236
1.251
1.251
1.252
1,258
1.263
1,263
1,269
1,272
1278
1,281
1,281
1.286
1,291
1,301
1,343

23

-
B

WOONNHOMRWIO

—t

—_
OO HJTNOLOXOARNNOONOTDW

—
NO O BRRITIRONONODIROD

—
OO RO



24

Geological Survey of Kansas

Thickness

F In.

Shale vt i e 12 10
Sandstone, brownish-black ................. 1 0
Shale, dark brownish-gray ................. 3 5
Sandstone .........iiiiiiiiiiiii i 22 1
Shale, black .....oovviniiiiiiiiiiiiiin 1 4
Coal v e 0 5
Clay, gray, sandy at top.......c.vovueennn.. 2 6
Shale, black ......oovveiiiiiiiiiiiiiii, 2 9
[0 0 10
Clay, gray, soft.....cooevviiiiiiiiiiin.. 1 1
Wasted core .......covvvvievininniennennn.. 1 4
Clay, gray to black...................ooo0 1 4
Shale, black .......covviiiiiiiiiiiiiiit 17 11
Sandstone ....eviiiiiiiiiii e 22 5
Shale, black ........ooiiiiiiiiiiiiiiia 5 0
Clay shale, dark-gray...............coovien 4 0
Sandstone, dark-gray ............oiiiin 1 8
Shale, dark-gray ...........coooiiiiii 8 4
Sandstone, brown ... 0 3
Clay, dark-gray ........ocoovviiiiiinn.. 3 6
Sandstone, brown, coarse................... 0 7
Shale voviiiiiiiii i s 30 2
Sandstone, light-colored ................... 4 8
Shale ..ovviiiiiiii i 2 4
Sandstone ........cceiiiiiiiiii il 11 2
Shale, black ....ovvreineiiiiiiiiiii.. 11 6
Sandstone .o.eviiiiiiiiiiiii e e 11 10
(0757 Y e 0 2
Shale, dark .....coveininiiiiiiiiiiiiiea 0 4
Sandstone ....veiiiiiiiiiiiiii i 15 3
Shale, banded ......... ..ol 6 2
Sandstone .........eiiiiiiiiiiiiiiiii e 5 4
Shale, black «....covviiiiiiiiiii 2 10
Sandstone, light-colored ................... 6 2
Shale, dark-gray to black................... 14 0
Sandstone, fine-grained ..........ccoinnn 1 11
Shale, black .c.oovvvviiiiiiiiiiiiieiiiies 4 3
Sandstone, black .........ooiiiiiiiiei 1 3
Shale tivviirei i 25 8
Sandstone, light-gray to white.............. 4 10
Limestone, argillaceous, crystalline......... 0 7
Sandstone .....veeiiiiiiiiiii e 3 2

Depth
Ft.

1,356
1,357
1,361
1,383
1,384
1,384
1,387
1,390
1,390
1,392
1,393
1,304
1412
1435
1,440
1444
1,445
1454
1454
1457
1,458
1,488
1,493
1,495
1,506
1,518
1,530
1,530
1,530
1,545
1,551
1,557
1,560
1,566
1,580
1582
1,586
1,587
1613
1618
1,618
1621
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The general stratigraphic and lithologic character of the Chero-
kee shale is well shown in the description of cuttings from Smith
et al. No. 1 Smith well in the SW cor. SE14 sec. 28, T. 12 S., R.
19 E., Douglas county.

Smath et al. No. 1 Smith, SW cor. SE% sec. 28, T. 128, R. 19 E.

Thickness Depth

Cherokee shale (558 feet)— in feet in feet
Soft greenish-gray shale............................... 37 913-950
Fine angular micaceous sandstone (Squirrel)........... 37 950-987
Soft, greenish-gray shale............................... 38 987-1,025
Fine angular micaceous sandstone..................... 8 1,025-1,033
Coal BBAIM .ivvr ittt e 3 1,033-1,036
Soft gray shale. ...ttt 34 1,036-1,070
Greenish-gray and reddish-brown shale,................ 5 1,070-1,075
Black shale, fine sand.............ccoiiiiiiiiiin.... 33 1,075-1,108
Soft, dark-gray shale...............cocviiiiiiiinn... 37 1,108-1,145
Reddish-brown shale, greenish-gray shale............... 2 1,145-1,147
Soft greenish-gray shale................c..covivinn... 18 1,147-1,165
Moderately hard dark-gray shale...................... 55 1,165-1,220
Soft greenish-gray shale, fine angular sand.............. 38 1,220-1,258
Moderately hard black shale, coal..................... 19 1,258-1,277
Soft greenish-gray shale....................coouin.... 18 1,277-1,295
Fine angular micaceous sandstone (Bartlesville sand)... 4 1,295-1,299
Soft gray shale........cooveiiiiiiiiiiiieinnnan 26 1,299-1,325
Fine angular micaceous sandstone (Bartlesville sand)... 5 1,325-1,330
Soft gray shale. ..ottt 68 1,330-1,398
Gray sandy limestone, coarse sand..................... 6 1,398-1,404
Soft black shale...........ccviii ... 7 1,404-1,411

Coarse angular to rounded sand (Burgess sand)........ 60 1411-1,471
» MISSISSIPPIAN SYSTEM

The Mississippian rocks of northeastern Kansas consist of the
“Mississippi lime” and the Kinderhook shale. The Chattanooga
shale, found in southwest Missouri and northeast Oklahoma, has
been traced into Kansas as far north as Marion county but is not
present in the Forest City Basin. Sporangites huronense is diagnos-
tic of the Lower Mississippian shales.

“Mississippi lime” is the term commonly used to designate the
cherty limestones of the upper part of the Mississippian in Kansas.
These cherty limestones are probably Burlington-Keokuk in age,
but since the correlation is not definite the name “Mississippi lime”
will be used.

The classification of the lower part of the Mississippian system of
the Mississippi Valley is as follows:14

14. Laudon, L. R.: Stratigraphy of the Kinderhook series of Iowa. Iowa Geol. Survey,
vol. XXXV, p. 341, 1931.
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Classtfication of Lower Mississippian of Mussissippt Valley

System. Series. Formation.

Paint Creek
Yankeetown
Lower Chester Renault

Aux Vases

St. Genevieve

Meramec St. Louis
Spergen

MIsSISSIPPIAN
‘Warsaw
Keokuk
Burlington
Fern Glen

Osage

Chauteau
Hannibal
Louisiana
Chattanooga

Kinderhook

The general classification of the Mississippian of Iowals is given
below.

General classtfication of the Mississtpptan of Iowa

System. Series. Formation.
Chester Pella
Merameo St. Louis
Spergen
M PPIAN
Warsaw
Osage Keokuk
Burlington
Hampton
Kinderhook English River
Maple Hill

The Mississippian limestones found in deep wells in the Forest
City Basin of southwestern Iowa have not been differentiated in
most cases. In some of the wells'® the Mississippian section has
been divided into the Meramec, Osage, and Kinderhook series, but
not into formations. It is probable that the upper part of the

15. Laudon, L. R., Op. cit., p. 341.
16. Norton, W. H.: Deep wells of Iowa. Iowa Geol. Survey, vol. 83, 1928.
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Mississippian section is the St. Louis limestone of the Meramec
series, and that the Burlington and Keokuk limestones constitute
the major part of the “Mississippi limestone.” The Kinderhook
series contains limestones at the top, but these are usually included
with the Osage and Meramec series, and the shale in the lower part
of the Mississippian section is designated as Kinderhook shale.

The most accurate well by which to correlate the Mississippian of
northeastern Kansas with that of southwestern Iowa is the Forest
City well at Forest City, Missouri. The Mississippian system in
this well is described and classified as follows:

Forest City Well, Forest City, Missours

MIiSSISSIPPIAN SYSTEM :

Thickness Depth
St. Louis limestone (39 ft. 3 in.)— Ft. In. Ft. In,
Limestone, gray to brownish-gray, cherty... 11 7 1,633 6
Limestone, gray, dense..................... 9 10 1,643 4
Limestone, dark-gray, fine-grained.......... 17 10 1,661 2
Warsaw shale (40 ft. 4 in.)—
Limestone, light-gray, fine-grained.......... 5 0 1,666 2
Dolomite, gray, soft, argillaceous........... 1 6 1,667 8
Shale, dark greenish-gray................... 4 5 1,672 1
Sandstone, blue-green, calcareous........... 1 3 1,673 4
Shale «..vvnirii ittt 5 1 1,678 5
Sandstone, light, argillaceous, calcareous.... 1 7 1,680 0
Limestone, light-gray ..................... 10 11 1,690 11
Shale, dark greenish-gray................... 1 9 1,692 8
Limestone, fine-grained, very arenaceous.... 5 4 1,698 0
Wasted core .......covvviiiiiiiiiiinnin... 2 0 1,700 0
Sandstone, very fine-grained, argillaceous.... 1 6 1,701 6
Burlington and Keokuk limestones
(119 ft. 7 in.)—
Limestone, light to dark-gray, cherty....... 112 2 1,813 8
Wasted core .....ovvvvvevnninrinnennnnnn. 7 5 1,821 1
Kinderhook group (220 feet)—
Dolomitic limestone, light-gray............. 16 0 1,837 1
Chert, light and dark-gray.................. 1 9 1,838 10
Limestone, gray .....oovvvvinriinieinnenn.n. 75 1 1,913 11
Shale, blue-gray to greenish................ 39 6 1,953 5
Hematite, dark-red, flat o6lites resembling
typical “flaxseed” iron ore............... 4 1 1,957 6
Shale, bluish-gray, pyritiferous.............. 83 7 2,041 1

The relation of the section in this well to our northeastern Kansas
section can be seen in Plate II.

Barwick!” in his paper on the Salina basin calls the “Mississippi
lime” Unit 1 in his classification of pre-Pennsylvanian beds and
states that it is a white to gray cherty limestone ranging from a few
to 300 feet in thickness. He states further that studies by Van Tuyl

17. Barwick, J. S.: Salina Basin of north-central Kansas. Am. Assoc. Petroleum
Geologists Bull., vol. 12, No. 2, pp. 177-199, 1928.
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in Towa and Buchanan in Oklahoma indicate that the Boone cherty
limestone member of the Mississippian pinches out to the northwest
in those states and that in the same direction the St. Louis cherty
limestone member makes up the greater portion of the “Mississippi
lime.” McClellan!® states that the upper part of the Mississippian
in Kansas consists of cherty white to light-tan, fine crystalline lime-
stone, which ordinarily shows evidence of prolonged weathering and
concentration of chert at the top.

The foregoing discussions of the “Mississippi lime” apply in a
general way to the Upper Mississippian limestones in central and
western Kansas, but are applicable to those of northeastern Kansas,
there being no marked difference between the “Mississippi lime”
east and west of the Granite Ridge.

The “Mississippi lime” varies from 145 feet to 400 feet in thick-
ness in the northeastern part of Kansas. The Mississippian beds
seem to be unevenly eroded, for the thickness varies markedly in
short distances. The “Mississippi lime” in the Ramsey et al. No. 1
Kaul well in sec. 2, T. 11, S., R. 11 E,, is 145 feet thick, while in
Kansas Oil Corporation’s No. 1 Wille well in sec. 5, T. 11 8., R.
11 E., about three miles west, it is 280 feet thick. Similarly, in the
Garvin et al. No. 1 Lutz well in sec. 27, T. 7 S, R. 15 E., the lime.is
265 feet thick, while six miles away, in the Goens et al. No. 1
Wabense well in sec. 3, T. 8 S, R. 14 E,, it is only 182 feet. There
seems to be a general thinning of the Mississippian limestones to
the west, but the lack of data coupled with the variable thicknesses
makes the compilation of an isopach map of the “Mississippi lime”
inadvisable.

The lithologic description of the samples from the “Mississippi
lime” of the Empire Oil and Refining Company No. 1 Schwalm
well in the SE cor. sec. 19, T. 12 8., R. 11 E., Wabaunsee county,
is given as a typical section for northeastern Kansas.

Empire Oil and Refining Company No. 1 Schwalm, SE cor. sec. 19,
T.128, R.11 E.

MISSISSIPPTIAN SYSTEM : Thickness  Depth

“Mississippi lime” (295 feet)— in feet in feet
Gray dense limestone, dark shale....................... 5 2,510
Gray granular limestone.................. 25 2,635
Hard sandy dolomitic limestone 10 2,545
Hard white crystalline limestone, white chert........... 6 2,551
Soft gray coarsely crystalline limestone, white chert..... 14 2,565
Hard white chert, gray crystalline limestone............. 17 2,582
Hard white chert, gray dolomitic limestone.............. 11 2,593

18. McClellan, Hugh: Subsurface distribution of pre-Mississippian rocks of Kansas and
Oklahoma. Am. Assoc. Petroleun Geologists Bull., vol. 14, No. 12, p. 1547, 1930.
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Thickness Depth

in feet in feet
Buff colored dolomitic limestone, chert.................. 17 2,610
White coarsely crystalline hmestone, dolomite. .......... 15 2,625
Hard white dense chert, buff dolomitic limestone........ 12 2,637
Buff crystalline hmestone white chert................... 17 2,654
Dense white and brown chert little limestone. .......... 51 2,705
White crystalline limestone..................covven.... 5 2,710
White crystalline limestone, dense white chert........... 25 2,735
Dark-gray shale ........ovviiiiiiiiiiiiiiiiiannn 7 2,742
White coarsely crystalline limestone.................... 14 2,756
Brown, dolomitic limestone............coovivninenn... 7 2,763
Soft white and buff earthy limestone.................... 37 2,800

As can be seen in the above lithologic description, the “Mississippi
lime” is predominantly a light-colored crystalline limestone asso-
ciated for the most part with chert in varying amounts. Some parts
of the section are predominantly chert. It is worthy of note that
there are some dolomitic limestones found in the section.

The “Mississippi lime” section of the Smith et al. No. 1 Smith well
in the SW cor. SE14 sec. 28, T. 19 S, R. 12 E., Douglas county, is
included here as it shows both the general characteristics of the lime
section and the weathered chert zone at the top.

Smith et al. No. 1 Smith, SW cor. SE% sec. 28, T.19 8., R. 12 E.

MISSISSIPPIAN SYSTEM : Thickness  Depth

“Mississippi lime” (331 feet)— in feet in feet
White weathered chert, coarse sand..................... 19 1,490
Coarse subangular to rounded, frosted sand............. 8 1,498
White weathered chert, gray crystalline limestone. ....... 17 1,515
Coarse subangular to rounded, frosted sand.............. 10 1,525
Light-gray, finely crystalline limestone, white chert...... 50 1,575
White coarsely crystalline limestone, white chert........ 27 - 1,602
Buff colored dolomitic limestone, white chert........... 12 1,614
Dead white chert, buff dolomitic limestone.............. 16 1,630
Dull white chert, soft white crystalline limestone. ....... 20 1,650
Soft buff-colored crystalline limestone, white chert....... 20 1,670
Soft white coarsely crystalline limestone, white chert.... 20 1,690
Gray finely crystalline dolomitic limestone.............. 25 1,715
White to brown chert, buff dolomitic limestone.......... 10 1,725
Gray crystalline limestone, dull gray chert.............. 20 1,745
Dull gray chert, gray limestone...................ccv.... 10 1,755
Gray crystalline limestone, dull gray chert.............. 25 1,780
Gray crystalline limestone............coovvieniiinian.n, 22 1,802

Kinderhook shale. The general classification of the Kinderhook
series in the Mississippi Valley as given in the discussion of the
“Mississippi lime” shows Chattanooga shale at the base. The classi-
fication of the Mississippian system of Iowa contains no Chatta-
nooga shale in the Kinderhook series. The Kinderhook series, as it
occurs in Towa and Missouri, contains some limestone beds along
with the shale, but these limestones are generally grouped with the
“Mississippi lime” and the shale is designated as the Kinderhook
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shale® As previously mentioned in the text, the Chattanooga
shale of Mississippian age is associated with the Kinderhook in
southern Kansas and has been traced from Oklahoma as far north
as Marion county, Kansas. North of that the Chattanooga has not
been identified and has presumably pinched out leaving the Kinder-
hook shale occupying the entire shale series between the base of the
“Mississippi lime” and the pre-Mississippian beds below. Bar-
wick2® calls this shale series unit 2 in his classification and suggests
the name Skelton because of the uncertainty as to the exact age.

The Kinderhook shale ranges from 90 feet in thickness in the
Smith et al. No. 1 Smith well in the SW cor. SE14 sec. 28, T. 12 8,,
R. 19 E., Douglas county, to 240 feet in the Goens et al. No. 1
Wabense well in the Cen. NE14 NW14 sec. 3, T. 8 S, R. 14 E,,
Jackson county, and shows no regularity throughout the area under
consideration.

The Kinderhook is predominantly shale, the shales usually being
soft and of a gray and greenish-gray color. In the Ramsey et al.
No. 1 Kaul well in the SE cor. NE14 NEY4 sec. 2, T. 118, R. 11 E,,
Wabaunsee county, the upper 15 feet was light pinkish-gray shale,?
but this is not usually found. It may be noted in Plate I that the
Kinderhook becomes increasingly calcareous to the east. The pres-
ence of thin limestones within this interval makes it difficult to
recognize.

Sporangites huronense, a small brown translucent plant spore, is
very abundant in the Kinderhook shale as well as in the Chatta-
nooga shale and makes an excellent criterion for their identification.

SILURIAN AND DEVONIAN SYSTEM

SiLuro-DEVONIAN ForMaTION. The limestone beds immediately
underlying the Kinderhook shale in the central part of the Forest
City Basin will be designated as the Siluro-Devonian formation in
this report. The beds occupying the same position in southwestern
Towa have been considered as Silurian and Devonian, but not defi-
nitely correlated. There is considerable disagreement as to the
exact correlation of these limestones. They have been called Hunton
formation by some geologists because they occupy the same relative
position with respect to the Mississippian and the Ordovician as
does the Hunton formation in Oklahoma. However, Ulrich’s cor-

19. The correlation of the Forest City well is an exception to this general practice and
while the limestones of the Kinderhook are not named, they are included in the Kinderhook
and not in the Burlington-Keokuk above.

20. Barwick, John S.: Op. cit.
21. Edson, F. C.: Op. cit.
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relation of these beds in the Forest City well (given later in this
discussion) is not in accord with the Hunton theory. Ulrich con-
siders these beds to be Middle Silurian and Middle and Upper
Devonian, whereas the members of the Hunton formation in Okla-
homa are Lower Silurian and Lower Devonian in age. This dis-
agreement led Barwick to suggest the name Younkin.22 The name
has been used by a few geologists, but is not commonly accepted.
Barwick states that the lithology and position of this zone suggests
a correlation with the Silurian and Devonian rocks penetrated by
deep wells in southeastern Nebraska and southwestern Iowa.

The lower part of the Forest City well, Forest City, Missouri, was
correlated by E. O. Ulrich as follows:23

Forest City Well, Forest City, Missouri

Thickness Depth
DEVONIAN SYSTEM : Ft.  In Ft. In.
Limestone ..............cooiiiviiiiiin.n.. 15 8 2,056 9
Shale, dark bluish-gray .................... 5 11 2,062 8
Upper Devonian Series—
Limestone, light to dark gray............... 71 10 2,134 6
Middle Devonian Series—
Dolomite ..oovvvviiiiiii i, 35 0 2,169 6
Limestone ...........coiiiiiiiiiin.., 10 10 2,180 4
Dolomite ........ccovviiiiiiiiiiiiin... 52 3 2,232 7
Chert, partly decomposed and chalky....... 1 8 2,234 3
Dolomlte cherty in part................... 130 10 2,365 1
SiwuriaN SysteMm (Lockport group of Niagaran
series) :
Dolomite, bluish-gray, crystalline to shaly... 134 11 2,500 0

As can be seen in Plate II the Silurian and Devonian in the For-
est City well correlates with the Siluro-Devonian of the northeastern
Kansas wells.

PFigure 2 shows the extent of the Siluro-Devonian (Hunton-
Younkin) east of the Granite Ridge in the Forest City Basin.

The Siluro-Devonian formation has a maximum thickness of 459
feet in the Forest City well, Forest City, Missouri. The thickest
reported section in eastern Kansas is 240 feet in the Ramsey et al.
No. 1 Kaul well in the SE cor. NE4 NE4 sec. 2, T. 118, R. 11 E.,
Wabaunsee county. Empire Oil and Refining Company No. 1
Schwalm, SE cor. sec. 19, T. 12 8., R. 11 E., Wabaunsee county,
logged 217 feet of Siluro-Devonian formation. The beds thin away
from the axis of the Forest City Basin, three wells in Shawnee
county showing about 120 feet of the formation.

22. Barwick, John S.: Salina Basin of north-central Kansas. Am. Assoc. Pgtroleum
Geologists, Bull., vol. 12, No. 2, pp. 177-199, 1928.

23. Wilson, M. E.: Occurrence of 011 and gas in Missouri. Missouri Bur. Geology and
Mines, vol. XVI, 2d ser., p. 201,



32 Geological Survey of Kansas

The Siluro-Devonian formation consists of white, gray, and brown
limestones and dolomites. Sand, ranging from fine to coarse, is
present in parts of most sections, and chert in varying amounts is
associated with the limestones and dolomites. The description of
the samples from the Siluro-Devonian of the Empire Oil and Re-
fining Company No. 1 Schwalm well in the SE cor. sec. 19, T. 12 8.,
R. 11 E., Wabaunsee county, is herewith given as typical of the
formation.

Empire Oil and Refining Company No. 1 Schwalm, SE cor. sec. 19,

T.128,R.11 E.
Thickness Depth

S1LUrR0-DEVONIAN FORMATION : in feet in feet
Brown coarsely crystalline dolomite, white crystalline
limestone .............. ettt i e e 20 3,015
Soft gray fissile shale 5 3,020
Brown coarsely crystalline dolomite........................ 11 3,031
White finely crystalline limestone, white earthy chert....... 9 3,040
Brown coarsely crystalline dolomite, white earthy chert..... 13 3,053
Brown and white coarsely crystalline dolomite, coarse
angular to frosted sand..........cocoiiiiiiiiiiiiii 11 3,064
White coarsely crystalline dolomite..................o.ut 38 3,102
White coarsely crystalline dolomite, coarse angular sand.... 23 3,125
Buff colored coarsely crystalline dolomite, coarse angular
sand, white chert............. ..ol 30 3,155
White coarsely crystalline dolomite........................ 17 3,172
White to buff coarsely crystalline dolomite, white earthy
101 4 Y=) o 13 3,185
Yellowish-brown coarsely crystalline dolomite.............. 27 3,212

Very interesting and useful results have been obtained in the
study of the insoluble residues?* of the Siluro-Devonian formation
and the Galena-Platteville limestone. A detailed report has been
prepared by the writer®® on this phase of subsurface work. The
Siluro-Devonian formation is characterized by a white, finely dolo-
castic26 chert that is found in several zones in the formation. This
chert is usually of delicate structure, the casts being tiny and the
walls very thin, giving the material a lace-like appearance. An-
other distinctive residue of the Siluro-Devonian is the soft green to
greenish-gray shale which occurs in wery friable thin flakes. This
shale is usually without dolocasts, but a few fragments show fine
dolocasts. In addition a small amount of oélitic chert is present
which was not found in the Galena-Platteville residues. Granular
or sucrose chert, both brown and white, and granular quartz are

24. McQueen, H. S.: Insoluble residues as a guide in stratigraphic studies. Missouri
Bur. Geology and Mines, Appendix I, 66th Bien. Rep., 1931

25. Insoluble residues of the Hunton and Viola limestones of Kansas. Jour. Sedimentary
Petrology, vol. 1, No. 1, pp. 43-47, 1931.

26. Dolocast: Casts or impressions of dolomite crystals preserved in the insoluble chert,
shale, glauconite, pyrite, limonite. By H. S. McQueen (op. cit.).
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more abundant in the Siluro-Devonian residues than in the Galena-
Platteville residues. . ‘

Because of the scarcity of fossils in this formation the use of in-
soluble residues will be a valuable aid and the results to date are
excellent.

ORDOVICIAN SYSTEM

MaqQuokeTa SHALE. Below the Siluro-Devonian formation is
found the Maquoketa shale. This shale by its lithology and strati-
graphic position has been correlated with the Sylvan shale of Okla-
homa by some geologists. Barwick?” suggested the name Engle
shale for this shale interval, principally because of the fact that the
Magquoketa shale is Upper Ordovician and the Sylvan is considered
by some to be Lower Silurian. Gould,?® however, classifies the
Sylvan shale as Upper Ordovician (Richmond).

The greatest recorded thickness of the Maquoketa in eastern
Kansas is 78 feet in the Jenkins and Scott No. 1 Hayden well in the
NEY4 NE14 SE1 sec. 8, T. 12 8., R. 14 E., Shawnee county, and 70
feet was logged in the Empire Oil & Refining Co. No. 1 Schwalm
well in the SE cor. sec. 19, T. 12 S,, R. 11 E., Wabaunsee county.

Lithologically the Maquoketa shale is very similar to the Kinder-
hook shale, and when the Siluro-Devonian formation is not found
between it is practically impossible to determine the contact be-
tween the two shales. The Maquoketa shale is in most cases gray
and greenish-gray in color and quite soft.

GALENA-PrATTEVILLE LiMEsTONE. The limestone overlying the
St. Peter sandstone correlates approximately with the Viola lime-
stone of Oklahoma, but is dissimilar from the two members of the
Viola present in northern Oklahoma. Correlations with deep wells
in the northern part of the Forest City Basin in southwestern Iowa
have led to assigning the name Galena-Platteville to this limestone.
The Decorah shale, which lies between the Galena and Platteville, is
not always present or recognizable. Barwick?® considers the Galena-
Platteville to be equivalent to a part of the Plattin-Kimmswick sec-
tion of Missouri and the Galena-Platteville section of Iowa, and
suggested the name Urschel for this limestone. McClellan3® states
that in Riley county, northern Kansas, there is about 30 feet of

27. Barwick, John S.: Salina Basin of north-central Kansas. Am. Assoc. Petroleum
Geologists, Bull., vol. 12, No. 2, p. 184, 1928.

28. Gould, Chas. N.: Index to the stratigraphy of Oklahoma. Oklahoma Geol. Survey,
Bull. 35, p. 16, 1925. .

29. Barwick, John S.: Op. cit.

30. McClellan, Hugh: Subsurface distribution of pre-Mississippian rocks of Kansas and
Oklahoma. Am. Assoc. Petroleum Geologists, Bull., vol. 14, No. 12, p. 1544, 1930.
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light-brown dolomite overlying 20 feet with a coarsely crystalline
phase, below which is 110 feet of both dense and finely crystalline
cherty limestone, and that, if a correlation on the basis of lithology
can be relied upon, this suggests that the upper bed and the Fernvale
(coarsely crystalline phase) are thinning toward the north and an
older bed, probably Galena in age, appears and thickens toward the
north.

This idea is substantiated by the correlation of the limestone
above the St. Peter (Simpson formation) in the Raytown well,3!
sec. 7, T. 48 N,, R. 32 W, Jackson county, Missouri, as Joachim (?)
by E. O. Ulrich. The Joachim is Lower Ordovician in age and is
much older than the Viola of Oklahoma.

The records of the Bonner Springs well, sec. 20, T. 11 8., R. 23 E,,
Bonner Springs, Wyandotte county, show 190 feet of Galena-Platte-
ville limestone, and the Smith et al. No. 1 Smith well in the SW
cor. SE1 sec. 28, T. 12 S, R. 19 E., Douglas county, logged 185
feet. The average thickness over the area under discussion is some-
what less, being about 110 feet. '

The Galena-Platteville series consists of white to brown dolomite
and limestone, very often cherty and in some instances sandy. The
description of the Galena-Platteville in the Smith et al. No. 1 Smith
well in the SW cor. SE14 sec..28, T. 12 8., R. 19 E., Douglas county,
will serve to give the detailed lithology of these beds.

Smith et al. No. 1 Smith, SW cor. SE% sec. 28, T.12 8, R. 19 E.

ORDOVICIAN SYSTEM : Thickness  Depth
Galena-Platteville limestone (185 feet)— in feet in feet
Gray and brown dense limestone....................... 5 1,895
White to cream colored dense limestone, greenish shale.. 25 1,920
Coarse rounded frosted sand, white limestone........... 10 1,930
White to cream colored crystalline limestone............ 10 1,940
Coarse rounded frosted sand, fine angular sand.......... 15 1,955
Hard bluish chert, dull white chert, white limestone..... 15 1,970
Brown translucent chert, brown dolomitic limestone..... 5 1,975
Brown coarsely crystalline dolomitic limestone,
brown chert ......coviiiiiiiiiii ittt 35 2,010
Dense white chert, white crystalline dolomitic limestone.. 5 2,015
Brown coarsely crystalline dolomitic limestone,
white chert ..... e e i 25 2,040
Brown coarsely crystalline dolomitic limestone.......... 35 2,075

The Galena-Platteville limestone of the Empire Oil and Refining
Company No. 1 Schwalm well in the SE cor. sec. 19, T. 12 S, R.
11 E., Wabaunsee county, is somewhat different and is recorded
here to show the variations.

31. Wilson, M. E.: Occurrence of oil and gas in Missouri. Missouri Bur. Geology and
Mines, vol. XVI, 2d ser., p. 143, 1922. .
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Empire Oil & Refining Company No. 1 Schwalm, SE cor. sec. 19,

T.128,R.11 E.

ORDOVICIAN SYSTEM : Thickness  Depth

Galena-Platteville limestone (118 feet)— in feet in feet
White very coarsely crystalline dolomitic limestone. .... 18 3,300
Brown very coarsely crystalline dolomitic limestone...... 19 3,319
Brown translucent chert, brown dolomitic limestone. ..... 7 3,326
Brown coarsely crystalline dolomitic limestone,

brown chert ........... ... i 14 3,340
Soft gray fissile shale........vueeeeeereinennnnnns 12 3,352
Cream colored to brown crystalline dolomitic limestone.. 37 3,389
Soft gray fissile shale........oovvereneeineinnnnnnnnn. 7 3,396
Brown coarsely crystalline dolomitic limestone.......... 4 2,400

The Galena-Platteville beds have been studied by means of in-
soluble residues. Their characteristic residues are brown mottled
chert and brown and green dolocastic shales. The chert is abundant
throughout the formation and ranges from light- to very dark-
brown in color with a mottled appearance as a general rule. Some
of the chert shows fairly coarse dolocasts widely spaced, giving the
chert a pitted rather than a porous appearance. The shales are
characteristically dolocastic, the casts being very fine and giving
the shale a finely porous appearance. The shales are brown, green
and gray in color and more compact than those found in the Siluro-
Devonian residues. Granular quartzose cavity fillings are also dis-
tinctive in the Galena-Platteville residues.

St. Peter sandstone. Overlying the Siliceous limestone in north-
eastern Kansas is a sand series that has been variously called “Wil-
cox,” Simpson, and St. Peter. The name “Wilcox” is not suitable
because Edson®? has shown by her petrographic work that the true
“Wileox” of the Simpson formation is not extensive in Kansas, prob-
ably not extending north of the El Dorado field in Butler county.
MecClellan®3 states: “Since the ‘Wilcox’ sand closely resembles sev-
eral similar sands in the Simpson formation, the oil fraternity com-
monly applies the name to any Simpson sand. For this reason,
would it not be well to abandon the name entirely?”

The name St. Peter is suggested by Barwick,3* who states that
this horizon is very similar lithologically to the St. Peter sandstone
of Minnesota, Illinois, Towa, Wisconsin, Missouri, Arkansas and
northeast Oklahoma, and appears to occupy the same stratigraphic
position. = Correlation with wells in southwestern Iowa indicates

32. Edson, F. C.: Pre-Mississippian sediments in central Kansas. Am. Assoc. Petroleum
Geologists, Bull.,, vol. 18, No. 5, pp. 449-452, 1929.

33. McClellan, Hugh: Subsurface distribution of pre-Mississippian rocks of Kansas and
Oklahoma. Am. Assoc. Petroleum Geologists, Bull., vol. 14, No. 12, pp. 1540-1541, 1930.

34. ‘Barwick, John S.: Salina Basin of north-central Kansas. Am. Assoc. Petroleum
Geologists, Bull., vol. 12, No. 2, p. 185, 1928.
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that the St. Peter sandstone extends into northeastern Kansas in
the Forest City Basin.

The Simpson formation in northeastern Oklahoma was differen-
tiated into the following three parts by White:3®* Burgen sand,
Tyner formation, and “Wilcox” sand. McClellan’s map3® shows
the Burgen pinching out before it reaches Kansas and the Tyner
formation extending only into Cowley and Sumner counties, Kan-
sas. Edson® made many heavy mineral analyses of the Simpson
formation of Kansas. Her analyses show that the upper Simpson
or “Wilcox” is very restricted in Kansas. She finds that the middle
zone of the Simpson formation is the most extensive in this state.
The middle zone is stratigraphically lower than “Wilcox” sand and
is the zone called Tyner by White.?® The lowest member of the
Simpson formation, the so-called “Hominy” sand or the Burgen
sand, was found by Edson in only a very few Kansas wells.

The St. Peter sandstone is composed of rounded to angular sand,
often frosted. Minor amounts of green shale and gray dolomite
occur in zones in the formation. Locally, thin beds of “odlitic”
hematite are found. The sand is in general “Wilcox” type sand, a
moderately coarse rounded frosted sand, and is usually easily recog-
nized. It ranges from 60 to 100 feet in thickness in northeastern
Kansas. The record of the Leavenworth well,?® Leavenworth, Kan-
sas, shows an abnormal thickness of St. Peter, 160 feet, and at the
same time a subnormal thickness of Galena-Platteville limestone,
30 feet, which suggests that some of the Galena-Platteville dolo-
mites may have been called sand and put in with the St. Peter
sandstone.

CAMBRO-ORDOVICIAN

“SiLiceous LiMe.” The thick dolomitic limestone series below
the St. Peter sandstone is composed of beds that are Early Ordo-
vician and Upper Cambrian in age. These dolomitic beds are also
known as Arbuckle limestone after the Arbuckle Mountain section
of southern Oklahoma, but that name will not be used here because
of a closer relationship to the Early Ordovician and Upper Cam-
brian beds encountered in wells in northwestern Missouri and south-

35. W}ute, Luther H.: Subsurface distribution and correlation of the pre- Chattanooga
(“Wilcox”’ sand) series of northeastern Oklahoma. ~Okla. Geol. Survey, Bull, 40, vol.
pp. 21-40, 1928,

36. McClellan, Hugh: Op. cit.

87. Edson, F. C.: Op. cit.

38 White, Luther H.: Op. cit.

Hinds, Henry, and Greene, F. C.: Geol. Atlas of the United States, Leavenworth-
Smlthvxlle Folio (No. 206). U. S. Geol. Survey 1917.
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western Iowa. The classification of these lower beds in Iowa fol-
lows:40

ORDOVICIAN SYSTEM : CAMBRIAN SYSTEM :
lé'Iaiquoketa Jordan )
alena Trempealeau

Decorah St. Lawrence {Franconia
Platteville Dresbach
Glenwood Eau Claire
St. Peter Mt. Simon

Shakopee
Prairie du Chien{ New Richmond

Oneota

The classification of the Lower Ordovician and Cambrian beds in
Missouri*! is given for comparison with the Iowa classification.

ORDOVICIAN SYSTEM : CAMBRIAN SYSTEM :
St. Peter Proctor
Everton Eminence
Smithville Potosi
Powell Derby-Doerun
Cotter Dayvis
Jefferson City Bonneterre
Roubidoux Lamotte
Gasconades

Van Buren-Gunter

The detailed study of the lithology of the ‘“Siliceous lime” along
with the study of the insoluble residues derived from them has led
to the correlation of zones of thte “Siliceous lime” with certain for-
mations of the Missouri Cambro-Ordovician series. Mr. C. Brewer
and the writer have examined the residues from all of the available
“Siliceous lime” samples in northeastern Kansas and by comparison
with McQueen’s*? descriptions of residues have correlated quite
definitely three zones in the “Siliceous lime” with the Cotter, Roubi-
doux and Bonneterre of the Missouri section, respectively. The
Cotter equivalent of the “Siliceous lime” is the upper part and is
characterized by abundant chert, much of it o6litic. The Roubidoux
equivalent is characterized by abundant quartz sand, and the Bonne-
terre equivalent (the basal portion of the “Siliceous lime”) is
marked by brown and green dolocastic shale. These correlations,
based on insoluble residues, establish quite specifically the age of
the “Siliceous lime” as Late Cambrian and Lower Ordovician. While
the study of insoluble residues in the Kansas Cambro-Ordovician
has been limited by lack of samples, it indicates that this method of

40. Norton, W. H.: Deep wells of Iowa. Iowa Geol. Survey, vol. XXXIII, p. 24, 1928.

41, McQueen, H. S.: Insoluble residues as a guide in stratigraphic studies. Missouri
Bur. Geology and Mines, 56th Bien. Rep., 1931.

42. McQueen, H. S.: Op. cit.
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correlation will prove to be of decided help in identifying the pre-
Pennsylvanian limestones.

The “Siliceous lime” thins to the north and west and ranges from
760 feet in the Universal Oil Company No. 1 Harrington well in the
NE cor. SW14 sec. 12, T. 14 S, R. 22 E., Johnson county, to 450
feet in the Forrester et al. No. 1 Hummer well in the cen. SW14 sec.
14, T. 11 8., R. 16 E., Shawnee county. '

Lithologically the “Siliceous lime” consists of dolomitic limestones
which are locally cherty, and thin beds of rounded quartz sand.
The description of the section in the Forrester et al. No. 1 Hummer
well in the cen. SW14 sec. 14, T. 11 8., R. 16 E., Shawnee county,
shows the detailed lithology of the beds.

Forrester et al. No. 1 Hummer, cen. SW sec. 14, T.11 8, R.16 E.

CAMBRO-ORDOVICIAN : Thickness  Depth
“Siliceous lime” (430 feet)— in feet in feet
White and buff crystalline dolomite, chert, and sand..... 40 2,590
White crystalline dolomite.............covuuvvnenvno... 100 2,690
White crystalline dolomite, white chert................. 20 2710
White crystalline dolomite, fine angular sand............ 25 2,735
White crystalline dolomite, white limestone............. 25 2,760
White and buff crystalline dolomite, white earthy chert.. 50 2,810
Gray crystalline dolomite, greenish shale................ 55 2,865
Gray and buff crystalline dolomite, greenish shale........ 25 2,890
Buff-colored crystalline dolomite...............cocuen.... 40 2,930
Nosample ...................... e 20 2,950
Gray coarsely crystalline dolomite, rounded frosted sand, 30 2,980

BasaL Sanp. The majority of the wells that were drilled to
granite in northeastern Kansas encountered a coarse, arkosic sand
that has been called the basal sand by some and Reagan sand by
others. It is apparently equivalent to the Reagan sand of Okla-
homa and the Lamotte sand of Missouri. However, this correlation
is only applicable when the “Siliceous lime” section is complete, and
in places where Ordovician or younger rocks are immediately above
the basal sand it can be much younger than Cambrian in age. In
northeastern Kansas the lower part of the “Siliceous lime” appears
to be present, thus making the basal sand Cambrian in age.

The sand is the product of the erosion of the pre-Cambrian rocks
and is usually coarse and angular and often quite arkosic. It varies
greatly in thickness throughout the state, but in northeastern Kan-
sas it is comparatively thin. In the Green et al. No. 1 Ripley well
in the NW cor. NEY sec. 12, T. 12 S,, R. 16 E., Shawnee county,
only 8 feet of basal sand was reported, and in the Universal Oil
Company No. 1 Harrington well in the NE cor. SW14 sec. 12, T.
14 8., R. 22 E., Johnson county, 35 feet of basal sand was penetrated
before reaching the pre-Cambrian rocks.
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PrE-CAMBRIAN

Many of the wells drilled in northeastern Kansas reached the pre-
Cambrian basement rocks and several were drilled into the crystal-
line rocks a considerable distance because of failure to recognize
them as being pre-Cambrian in age.

In a report on the pre-Cambrian rocks of Kansas, Kenneth K.
Landes*® describes the various kinds of rocks making up the pre-
Cambrian basement, and gives several cases of useless drilling into
the crystalline rocks that resulted from insufficient knowledge of
their texture and composition. Landes states that most of the wells
east and west of the Granite Ridge struck granite or gneiss, but that
schist is not uncommon. The Beattie well in Marshall county pene-
trated nearly 2,000 feet of pre-Cambrian schists and the Greitkreutz
well in northern Greenwood county penetrated 650 feet of schist
which was logged as shale. In addition to granite or gneiss and
schist, quartz porphyry and quartzite are reported to have been
found in wells that struck the pre-Cambrian.

The common conception is that the pre-Cambrian is granite and
often when schist is encountered it is not recognized as being pre-
Cambrian. The amount of drill-steel in the cuttings is often useful
in this respect in that the pre-Cambrian rocks are usually hard to
drill and as a consequence the percentage of drill-steel in the cuttings
is usually higher than it is in cuttings from the sedimentary beds.

Atchison County

The oil and gas development in Atchison county has been very
slow. - This is probably due to the mantle of glacial drift and loess
that covers most of the outcrops of the underlying rocks. Structures
are extremely hard to map because of the lack of outcrops in the
northeastern counties of Kansas. There have been only six wells
drilled for oil or gas in Atchison county, two deep wells and four
shallow wells. None of these have been productive, although shows
of oil and gas were reported in the Oak Mills well in the NE cor.
sec. 13, T. 7 S, R 21 E. The Oak Mills well was drilled by the
Indian Mound Oil Company to a depth of 3,085 feet, although the
log record is only to 2,890 feet. Mr. S. S. King, who furnished the
log, reported about 7 feet of red rock below 2,890, 10 or 15 feet of
black, dirty, sticky material, about 100 feet of what appeared to be
rotten granite, and then 10 or 15 feet more of the black, dirty, sticky

43. Landes, Kenneth K.: A petrographic study of the pre- Cambrlan of Kansas. Am.
Assoc. Petroleum Geologists, Bu]l vol. 11, No. 8, pp. 821-824, 1927
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material. From the description of beds below 2,890 by Mr. King,
it appears that the granite was encountered at about 2,900 feet.
The black material probably was schist. The stratigraphic record
of the Oak Mills well is given below.

Indian Mound Oil Co. No.1 Oak Mills, NE cor.sec.13, T. 78, R:21 E.

FORMATION : Thickness Depth

Pleistocene (35 feet)— in feet in feet

Sand and loess...........ccoiiiiiiiiiiiiin, 35 0-35
Pennsylvanian System—

Bronson-Lansing groups ................couuen.. 365 35-400

Marmaton-Bourbon groups ................... 180 400-580

Cherokee shale ..........cooivviiiiininnnnn.. 670 580-1,250
Mississippian System— .

“Mississippi lime” ......... ..o, 410 1,250-1,660

Kinderhook shale ............................. 90 1,660-1,750
Silurian and Devonian Systems— :

Siluro-Devonian formation .................... 170 1,750-1,920
Ordovician System—

Maquoketa shale .................... e 3 1,920-1,923

Galena-Platteville limestone .................. 192 1,923-2/115

St. Peter sandstone.............ooovviiininn.n. 80 2,115-2,195
Cambro-Ordovician System—

“Siliceous lime” ..., 635 2,195-2,830

Basal sand ......... .. i 60 2,830-2,890
Pre-Cambrian System—

Granite and schist..............ooooi o 185  2,9007-3,085 T.D.

As no samples were available from this well it is difficult to cor-
relate the limestones between the base of the Kinderhook shale and
the top of the St. Peter sandstone. The unusual thickness suggests
that it cannot be entirely Galena-Platteville limestone. The upper
170 feet of the limestones are assigned to the Siluro-Devonian for-
mation, the 3-foot shale is considered as representing the Maquoketa
shale, and the lower 192 feet is regarded as Galena-Platteville lime-
stone. Shows of gas were reported in the Oak Mills well at 574
feet, 1,400 feet, and 2,830 feet. A show of oil was reported in the
basal sand at 2,830-2,890 feet.

The record of the diamond drill hole at Atchison, in the SW cor.
NE7j sec. 18, T. 6 S., R. 21 E,, is given in Bulletin 38 of the Kansas
Geological Survey.#* Their correlations of this well are as follows:

44, Moore, Raymond C., and Haynes, Winthrop: Oil and gas resources of Kansas.
Kansas Geol. Survey, Bull. 3, pp. 222-224, 1917.
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Thickness
Stratum: in feet
Clay and loose rocK. .....ovvreeiniiiiiiinnneenns 18

PENNSYLVANIAN SYSTEM :
Douglas formation—
Lawrence shale:

Shale, clayey .....ccoviiiiiiiiiiiiiiiii i 6
Sandstone ...........oiiiiiiiiiiiiiiieeea etee.. T
Shale, blue .....cooiuiiiii i i 33
Sandstone ........c..iiiiiiiii et i 1
Shale, blue ..ot 40
Tatan limestone (?):
Limestone (?), conglomeratic........................ 2
Weston shale:
Shale, sandy ..o e e 53
Sandstone ..........c.iiiiiii i i i e e 7
Shale,blue .........coiiiiiiiiiiiiiiiiiieiii i 9
Sandstone .........ooiiiiiiiiiiii e 3
Shale, sandy .......coviiiiiiiiiii e 11
Sandstone .........ooiiiiiiiii i e e 34.
Limestone .....vvueeenieeiiiiiiiiiiieeeenaans 2
Shale,blue .........o i 8
Sandstone ........ it 2
Shale, sandy ....vvriiriiiiiiiii i 3
Sandstone ...t e 5

Lansing formation—
Stanton limestone:

LAmestone .......iveeini i 20

Sandstone ... e 4

LAimestone ....ouvrini it 1
Vilas shale:

Sandstone ...........c i e 12

Shale, blue ...t 2
Plattsburg limestone:

Limestone ......viiieiiiiiie it i, 8
Lane shale:

Shale, sandy ........coiiiiiiiiiiiiiiii i 35

Kansas City formation—
Tola limestone:

Limestone 11
Shale, blue 3
Limestone 9
Chanute shale:
Shale, blue and black........................coat. 4
Limestone ......oviireeini i e 1
Shale, bIue ...ovveiiiiii i 9
LIimestone ......coiieeiiii it 5
Shale .o e e 10
Limestone ........ovvueiiiiiiiiii it 5
Shale, with limestone............ccooieeiiiiiiinenn.. 4
Limestone .....ovviiiiiiiiiinnenieeennneenannenns 1
Shale, blue ....vvvetii it i e i 4
Drum limestone (?):
Limestone ......ocviiiiiiiiiiiiiiiiiiiiiie i 5
Cherryvale shale:
Shale . .viiii i i e e 11
Limestone ..ottt iit i e 3
Shale, blue ... 1
Conglomerate 8

41

Depth
in feet

18

107

160
167
176
179

224
226
234
236
239
244

264
268
269

281
283

291

326

337
340
349

353
354
363
368
378
383
37
388
392

397

408
411
412
420
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Thickness
in feet
Shale, bIUe ...vvvviiiiii e 7
Conglomerate ..........ooovuiiiinneeennnnnnnnnnn, 2
Limestone ............oooiiiiiiie i, 6
Conglomerate .........ooovueeeeneeeiieeneninin, 4
Winterset limestone:
Limestone .......ouviiiiiiiiii 15
Bethany Falls limestone :
Shale, blue ........c.cooiiiiiiiiiii i 8
Limestone .......oovuiiiiiiiiii i 19
Shale, black .......ovuiii e 5
Hertha limestone:
Limestone ..........oooiiiiiiiii 16
Marmaton formation—
Pleasanton shale:
Shale .....veeii i 6
Sandstone, coal, T inch................... .. ... ..., 5
Shale, sandy ............. ..., 6
Limestone .........coooiiiiiiiiii 1
Walnut shale:
Shale, sandy .............coiiiiiii 42
Shale, blue, clayey.......cooooviiiiiiniininnnnnnn... 22
Sandstone .......oieiiii i e 5
Shale, clayey .......oviiiii 24
Limestone ......ovvervueniiniiie e 1
Bandera shale:
Shale, clayey ......oooiviiiiiiiii i 4
Sandstone .............o i 4
Shale, blue, clayey...........cooviiiininnnn... 5
) Shale, black, 80ft........ooiiiiiiiii i 4
Pawnee limestone:
Limestone .........cooooiiiiiiiiiiii i, 4
Shale, with limestone........................ eeeeaas 8
Shale,blue «....oooviiii i 6
Shale and limestone..............c.vvvuenennnnnn... 2
Shale, blue . ...oovuiii it 2
Shale and limestone. ...........oveevnineenunnennnnnn. 5
Limestone ...........cooiiiiiii i 4
Labette shale:
Shale, sandy, black................c.oco il 16
Limestone ........cooviiiiiiiiiii 2
Shale, black ..........cooiiiiiiiiii 2
Coal oo 1
Shale . ..vnrii i 2
Fort Scott limestone:
Shale, limy .....o.ovuviiiiiiiniiiie e 2
Limestone ...ovvevnniiiinii e 5
Shale, limy .......cooiiiiiiiiiiiiiii i, 2
Limestone ......ovveniiiiiiii i 3
Shale ..ot 10
Limestone .........oiiiiiiiiii 1
Shale and limestone............oovvevnenennnnnnn.n.. 4
Limestone ........c.ooiiiiiiiiii 1
Limestone and shale................................ 3
Cherokee shale:
Shale, black, and limestone.......................... 2
Shale ..ot 46
Coal, shale partings..........coooiviiiiiinna... 1

Depth
in feet
427
429
435
439

454

462
481
486

502

508
513
519
520

562
584
589
613
614

618
622
627
631

635
643
649
651
653
658
662

678
680
682
683
685

687
692
694
697
707
708
712
713
716

718
764
765



Subsurface Studies in N. E. Kansas 43

Thickness Depth

. in feet in feet
Sandstone and shale...........cocovviiiininiiinn.. 10 775
Shale, coal 2% inches.................... P 3 778
Shale, 8andy «.vcovteininri i 15 793
Limestone, dark shaly..........coooviiiiiiiiinnn, 6 799
Coal, a little bony..........coooiiiiiiiiii i, 1 800
Shale, with nodules.............. .ot 3 803
Limestone and shale.............coviiiiiiiiiiinnn, 4 807
Shale, S0ft «.vveiiiiiiiiiiiiiii it 3 810
Shale, sandy ......cooviiiiiniiiiiiiiii e 9 819
NO COTE wviiiit it it iit e eeaennns 4 823
Limestone and shale..................oooiiiiiiiat, 5 828
Shale vttt i e e e, 7 835
Coal covvvvvnennnnnnn.. et 1 836
Shale ..o 15 851
Sandstone ......cceeiiiiiiiiiiiiinea. 9 860
Shale, sandy oo b 865
Sandstone .........ccoiiiiiiiiiiiiiann, 1 866
Shale ..oiitiiiiiiii i e e e 12 878
(0707 e 1 879
Shale (salty water).........ooeeeiieernneeeninieenn, 7 886
Shale, sandy ......c.covvniiiiiiiii 3 889
Limestone and shale..............coiiiiiiiit, 3 892
Sandstone .......iiiiiiiii e e e 11 903
Shale, sandy ......vviiiiiiii e e 6 909
Sandstone .........iiiiiiiii i e 49 958
Coal and shale partings, sandstone................... 17 975
Sandstone .......eiiiiiiii i e 45 1,020
Shale ....oiiiiii i i i e e 23 1,043
Sandstone, light gray..............oooiiiiiiiii 20 1,063
Shale ..ot e 7 1,070
Coal vovii e 2 1,072
Sandstone .........ccoiiiiiiiiin... 6 1,078
Shale, light sandy........ccoviiiiiniiiienniinnnnennn. 30 1,108
Shale, dark, carbonaceous 3 1,111
Sandstone, light gray...............ooiiiiiiiiL 5 1,116
Shale, very dark........cooviiiiiiiiiiiiiiiiiiiinn, 1 1,117
Sandstone and limestone, coal 1inch................. 4 1,121
Sandstone, light colored................cooiiiiiit. 1 1,122
(077 Y PP 3 1,125
Sandstone ...t e e e 4 1,129
Shale, very dark..........coooiiiiiiiiiiiiia 4 1,133
[0 1 1,134
Sandstone ......iiiiiiii i i e 11 1,145
Shale, dark .....coviiriiiiiii i e 3 1,148
SandStONE vvit it i e e e 2 1,150
Shale, coal ..o.vviiiiniiiii i s 2 1,152
Sandstone ...........o.iiial 12 1,164
Shale, black, coal............. 1 1,165
Shale, carbonaceous ............. 0 0
Shale, dark, fossiliferous 22 1,187
[0 Y A 2 1,189
Shale, black ...oovuiiiiii it i e e 7 1,196
Coal, very brittle.........coiieiiiiiiiiiiiinennn... 2 1,198
Shale, dark .....ovveviiiin it 57 1,255
C0al i e e e 1 1,256
Sandstone, shaly ..........ccociiiiiiiiiiiii, 40 1,296
Shale, dark ......oovtiiiii i e e 2 1,298
SanAStONe .vvttii e et 16 1,314

MISSISSIPPIAN SYSTEM :
Limestone, erystalline .............ooooiiiiiii i, 38 1,352
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There is no record of oil or gas shows in this well. The four shal-
low wells likewise were not productive of either oil or gas. Plate
III shows the location of the wells drilled in Atchison county.

Brown County

The Upper Pennsylvanian beds, including parts of the Wabaunsee
and Shawnee formations, and Permian beds (in the northwestern
part of the county) occur in Brown county. Outcrops of the Penn-
sylvanian formations are not common, however, because of the
mantle of loess and glacial drift. This is the main reason why so
little is known regarding subsurface structures in Brown county.
The result of this inability to determine and map the structures is
that there has been very little geologic work done in the county and
oil and gas development has been greatly retarded. One diamond
drill hole was put down at Horton in sec. 33, T. 4 S, R. 17 E,, to a
depth of 1,108 feet. The detailed lithology is given in Bulletin 3
of the Kansas Geological Survey.#s Only the Pennsylvanian beds
are penetrated by this well. Their correlations are as follows:

Horton diamond drill hole, sec. 33, T.4 8., R.17 E.

Thickness Depth
Stratum in feet in feet

1N o) 37 37
PENNSYLVANIAN SYSTEM :
Wabaunsee formation—
Willard shale:

Shale, Soft ....vvvieiiiiii it it 29 66
Limestone ......ccoiiiiiiiiiiii e e 5 71
Shale, gray, hard............coii it 14 85
Burlingame limestone :
Limestone ......c.ceveiiiierienninnniiieeeeiinnns 3 88
Shale, black, slaty........cooiiiiiiiiiiiiniiiiinnn. 3 91
Limestone ......ccoeviiiiiiiiiiiiiiiiiiiiiiiiiiaas 1 92
Shale, black, slaty.......oovviiiiiiiiiiiiiiniiiin. 4 96
Limestone ....o.eeiiiiiiiiiiii i 4 100

Shawnee formation—
Scranton and Severy shales:

Shale, gray ...covviitiiiiiiiiiiiiiiiiiireiennnnns 3 103
Shale, sandy ......cooviiiiiiiiiiiiiiiiiiii i 7 110
Shale, clayey «.ovvuriiiniiiiii it 18 128
Limestone, black, conglomerate...................... 3 131
Coal o e e e 1 132
Shale, clayey ....covvviiiiiiiiiiiiiiii i 12 144
Conglomerate (?) ..ovvirriiiiiriniiiienneennnnns 1 145
Shale, Clayey ..ovvvriiiiiiiiiiiiiiiiii it 95 240
Topeka limestone (?):
Limestone .....ovveiiiiiiiiiiiiiiiiiiiiiiiie e 2 242
Shale, clayey ..oovvriiniiiniiiiiiiiiiiiiiiiniiiiinn 18 260
Limestone . ...cuveiiiiiiiiiiiiiiiie i 1 261

45. Moore, Raymond C., and Haynes, Winthrop: Oil and gas resources of Kansas.
Kansas Geol. Survey, Bull. 3, pp. 228-229, 1917.
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PLATE III.—Base map of Atchison county, showing location of wells.
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Thickness
Stratum in feet

Calhoun shale:

Shale, sandy .......cooviiiiiiiiiinii i, 30

Shale, clayey .oovvvvrein i, 8
Deer Creek limestone:

Limestone ......cooviiiiiiiiiiii e 3

Shale, black, slaty.......coovveiniiinininninennnn... 2

Limestone ........coeviiiiiiiiiiiiii i 5
Tecumseh shale:

Shale, clayey ......ovvueeniiiiiiiiiiiieiiiiiiin. 13
Lecompton limestone : ’

Limestone .....cvvvviiiiininiiii i 6

Shale, sandy .......oveiiiiiiiiiiiii i 3

Limestone .........iiiiiiiiiiiiiiiiiiii e 3
Kanwaka shale:

Shale, black, slaty...........cooiiiiiiiiiiieiiiiin: 9

Shale, sandy ........c.cviiiiiiiiiiiiiiiiiiiiiea 2

Shale, clayey ............... e 6

Douglas formation—

Oread limestone:

Limestone .......c..vviiiiiiiiiii e 28

Limestone, sandy ......covveviiienriiiinennennnnnnn. 4
Lawrence shale:

Shale, clayey ....oovvriiniiiiiiiiiii i 2

Sandstone (water) ..........ccooviiiiiiinininnnnn... 6

Shale, micaceous ........ovviviiiiiiiiiiniinnnnn... 5

Shale, sandy 43

Shale, clayey 20
Tatan limestone:

Limestone ........oviiniiniiiiii i 15
Weston shale:

Shale, black, slaty.......ccoveviiiiiiiiiiiiiinninn.. 4

Limestone .......ocvviiiiiiiiiiiiiiiiiiiiii 3

Shale, black, slaty.......ccovvuviiiiiiiiiii.. 1

Limestone ....ovvvviiniiiiiiiiii it 4

Shale, hard ..........coiiiiiiiiiii i 6

Shale, sandy (salt water).............ccvvvvinnenn... 8

Sandstone ..........oceiiiiiiiiii 13

Shale, hard ........coiiiii i 23

Limestone, conglomeratic ............covveuveeen... 4

Shale, hard ....... oot 16

Lansing formation—

Stanton limestone:

Limestone, sandy .........cooviiiiiniiiniinnnnn... 2

Shale and limestone...........cooovviiennein ... 2

Shale, hard ............ciiiiiiiiii 3

Limestone, conglomeratic .............ccovuvinn.... 2

Limestone and shale............cooviiiennnn. .. 23
Vilas shale (?):

Shale, black, slaty....... e e 9
Plattsburg limestone:

Limestone ....ovvviiiiiniiii e 18
Lane shale:

Shale, green .........ooviiiiii i 14

Shale, red ....oovviiniiiiii i 1

Shale, clayey «...ovviiiiiiniiiiii i 26

Sandstone .........iiiiiiii i 4

45

Depth
in feet

291
299

302
304
309

322

328
331
334

343
345
351

379
383

385
391
396
439
459

474

478
481
482
486
492
500
513
536
540
556

558
560
563
565
588

597
615

629

656
660
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Thickness Depth

Stratum in feet in feet
Shale, Clayey ..vvvirteriiiii it 23 683
Shale, sandy ............... e 2 685
Shale, hard .......ccooiiiiiiii 23 708

Kansas City formation—
Iola limestone:

Limestone, blue .......oovuiiiiiiiiniii .. 2 710
Shale, hard ....covviiiiiiiiiii ittt 2 712
Limestone, blue ....oovviiiiiiiiiiiiiiiiiiiiiiiiian.. 6 718
Chanute and Cherryvale shales:
Shale, Ted ovvviriiiiiiiii it 8 726
Shale, sandy, micaceous 4 730
Shale, red .......... . 5 735
Shale, MICACEOUS ...vvvrriiiiniiiiiiinne e 31 766
Shale, clayey ....oovviiiiiiiiiiiii i 34 800
Winterset limestone (?):
Limestone ..vveeiieeeetetinnennnrneeeeeeennninennns 5 805
Galesburg shale (?):
Shale, sandy, hard............ ccooiiiiiiiiiiin 13 818
Bethany Falls and Hertha limestones:
Limestone, with sandy shale......................... 49 867
Limestone ..oveeeiteninnnnnreneeeeeeeesennannnnnnns 16 883
Marmaton formation (?)—
Shale clay 16 899
Limestone ... .4 903
Shale .......... . 13 916
Limestone .9 925
1) 17 (=Y 12 937
Limestone 13 950
Shale vttt e e e e 2 952
Shale, black, slaty......coovviiiiiiiiiiiiiiianaa 2 954
Limestone, conglomerate .............ccooiiiiiiiii, 2 956
Shale vvviirtiiiii it it i e s 7 963
Limestone «.veveeninieeeeeeeereeiaiiniianenaaaeenns 4 967
1<) 172 (- YAt 7 974
Limestone ....vvvvereeeeeriininiiiirereeeeeeenanans 13 987
) (- YN 10 997
Shale, slaty and limestone..........c.oooeieievnent. 99 1,096
LIMeEStONE v vvvetieeienreeeeeenesernnesennnasanes 12 1,108

No oil and gas shows were reported in this well. Plate IV shows
the location of the Horton well, Brown county.

Doniphan County

Doniphan county, in the extreme northeastern corner of Kansas,
has not been tested to any extent for either oil or gas. This is prob-
ably due to two factors: First, that the structures are very difficult
to map on the surface because of a thick mantle of glacial drift and
loess, and secondly, that.the few wells drilled were not productive
and did not encourage further exploration. In 1887 a diamond drill
hole was put down at Doniphan by the Diamond Prospecting Com-
pany. This well was dry and abandoned in the Cherokee shale at
998 feet. In 1917 the Southwest Oil and Gas Company drilled the
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Nity No. 1 well in the SE cor. sec. 19, T. 4 S., R. 21 E. This well
did not reach the “Mississippi lime” as reported, but bottomed in
the Cherokee shale at 1,571 feet. The Doniphan Oil and Gas Com-
pany drilled the Albers No. 1 well in thé center of the SW14 SE1,
sec. 14, T. 3 8, R. 19 E., to a depth of 1,725 feet in 1920 without
success. The “Mississippi lime” is reported at 1,635 feet, but the
limestone encountered is a limestone in the lower Cherokee and not
the “Mississippi lime.” A limestone hit at 1,715 may be the “Mis-
sissippi lime,” but no samples are available and the determination
cannot be checked.

The exact location of the Stout No. 1 well drilled in sec. 19, T. 3
S., R. 20 E,, is not available, nor is the date of drilling. It was
drilled to 1,500 feet and abandoned in the Cherokee shale. Stout
No. 2 in the Cen. NW14 sec. 30, T. 8 S, R. 20 E., was drilled to

2,120 feet and abandoned. The section it penetrated is given below:

Stout No.2, Cen. NW¥% sec. 30, T.3 8., R. 20 E.

Formation .

PENNSYLVANIAN SYSTEM : Tlilr;cfkeﬁzss ilr)lefpei}é
Shawnee group ..........covveiiiiiiiiiinin... surface-325
Douglas-Pedee groups ....... 325-450
Bronson-Lansing groups .... 450-825
Marmaton-Bourbon groups . 825-1,005
Cherokee shale ...........coviviiiinnnina. .. 1,005-1,775

MISSISSIPPIAN SYSTEM :

“Mississippi lime” ......ooiiiiiiiiiiinannnn, 235 1,775-2,010
Kinderhook shale .......................ooi.... 110 2,010-2,120 T.D.

The Valley Petroleum Company completed the John Mann well,
SE14 NW1j sec. 21, T. 1 8., R. 19 E., in 1927. The well was dry
and abandoned at 2,315 feet in the Siluro-Devonian formation.

Valley Petroleum Co. No.1 Mann, SEY NWY sec. 21, T.18,R.19 E.

Formation Thickness Depth
PENNSYLVANIAN SYSTEM : in feet in feet
Shawnee group ...........cooveevnvnunnnn. ... ... 440 surface-440
Douglas-Pedee groups ..................... ... 200 440-640
Bronson-Lansing groups ................. ... 320 640-960
Marmaton-Bourbon groups ...................... 170 960-1,130
Cherokee shale ...........ooooiiiiin .., 845 1,130-1,975

“Mississippi lime” ....... ..ot 230 1,975-2,205

Kinderhook shale ................ooouuivnn.. .. 76 2,205-2,281
SILURIAN AND DEVONIAN SYSTEMS: )
Siluro-Devonian formation ....................... 34 2,281-2,315 T.D.

Cuttings were not saved from this well, but the lithology of the
formations is very similar to that in the W. F. Davis well near
Forest City, Missouri. A complete lithologic and stratigraphic de-
scription of the Davis well is given in Volume 13 of the Missouri
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Bureau of Geology and Mines.?® The log of the Forest City well
and the log of the Marysville well,*” Marysville, Missouri, are in-
cluded in the cross-section of northeastern Kansas, Plate II. The
location of the wells drilled in Doniphan county is shown on
Plate V.

Douglas County

The surface rocks of Douglas county belong to the Shawnee and
Douglas groups of Upper Pennsylvanian age. The eastern portion
of the county is underlain with beds of the Douglas group. The
western portion is occupied by beds of the Shawnee group. The
escarpment of the Oread limestone formation is prominent in Doug-
las county. The strata in Douglas county generally dip slightly to
the west, but are almost horizontal in places. Oil and gas have
been found in commercial quantities in eastern and southern Doug-
las county, but development has been slow. _

For many years there has been sporadic drilling in Douglas
county, but with the exception of the Baldwin area and the Eudora
area, no commercial production has been found.

The Baldwin oil field, in secs. 2, 9, 11, 12, 13, and 14, T. 15 S,,
R. 20 E., was opened in 1919 by a well drilled in sec. 12, T. 15 S,
R. 20 E. The oil was found in sand at a depth of about 800 feet.
The wells have an average initial production of about 20 barrels per
day. In some wells the initial production was as high as 220 barrels
per day, but the decline was rapid. Because of the small size of
the wells and the relatively heavy grade of oil, activity has not been
great in the Baldwin field and no pipe lines have been built. Some
of the oil is used in Baldwin. The oil is found in sand at about
800-830 feet in the top of the Cherokee shales. It is probably the
Squirrel sand. It averages about- 20 feet in thickness. Some gas
is found in the Peru sand, in the top of the Marmaton group, but
this is not very important. A typical section of the Baldwin oil
wells is given below.

Webster No. 3, SE cor. NW¥% sec.9, T.15 S, R. 20 E.

Formation Thickness Depth
PENNSYLVANIAN SYSTEM : in feet in feet
Douglas-Pedee groups ...........cooeeveeeeeeneen. 190 0-190
Bronson-Lansing groups .........eceeeeoreaanenns 375 190-565
Marmaton-Bourbon groups ...........ociiieenn 232 568-800
Cherokee shale ......oovviiiiiienneniiiieneens 59 800-859 T.D.
23 831-854

Squirrel Sand . ....ieeeeiiiiiiea e

46. Hinds, Henry, and Greene, F. C.: The stratigraphy of the Pennsylvaniin series in
Missouri. Missouri Bur. Geology and.Mines, vol. XIII, 2d ser., pp. 215-239, 1914.

47. Idem, pp. 230-244.
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North and east of Baldwin a small gas field has been developed.
The wells found gas in the Squirrel sand at about 820 feet and
ranged up to 1,000,000 cubic feet of gas per day initial production.
This area has never been of great importance, however.

In northeastern Douglas county, in the vicinity of Eudora, a
number of gas wells have been drilled. There are two districts of
gas production in the Eudora field, one on the east side of Eudora,
and the other about three miles south of Eudora. The records of
the wells at Eudora show that the gas is being produced from the
Peru sand, in the upper Marmaton group, at a depth of 340 feet.
The sand varies considerably in thickness, one well recording 70
feet, but it probably averages about 20 feet. The wells in the dis-
trict south of Eudora have an average initial production of about
500,000 cubic feet of gas per day, with an initial rock pressure of
about 210 pounds. The important gas horizon in this area is the
Squirrel sand, found at a depth of 700 feet. The sand averages less
than 20 feet in thickness. Some gas is found in the Peru sand at a
depth of 340 feet. A typical section for this area is given below.

Hannan et al. No. 1 Bartz, NW cor. sec.20, T. 13 8., R. 21 E.

Formation Thickness Depth
PENNSYLVANIAN SYSTEM : in feet in feet
Bronson-Lansing groups ...........ccoivieinn.... 0-340
Marmaton-Bourbon groups .. 340-560
Cherokee shale .............c.ovvvinn... e 560-685 T.D.
Squirrel sand ... ..o e 662-672

There has been no recent drilling in this area, but further devel-
opment can be expected as the region has not been thoroughly in-
vestigated and drilled.

Only one deep test has been drilled in Douglas county, the Al
Smith et al. No. 1 Smith in the SW cor. SE?4 sec. 28, T. 12 S., R. 19
E. It was drilled to a total depth of 2,382 feet and was abandoned.
An excellent set of cuttings was obtained from this well and has
served to give an accurate stratigraphic description of the well.

Al Smith et al. No. 1 Smith, SW cor. SE% sec. 28, T.12 8., R. 19 E.

Formation

Thickness Depth

PENNSYLVANIAN SYSTEM : in feet in feet
Shawnee group .......ovvvriveenenenrinennenennn. 68 0-68
Douglas-Pedee groups ...... . ... 290 68-358
Bronson-Lansing groups .... . 337 358-695

Marmaton-Bourbon groups . .. 218 695-913

Cherokee shale .................................. 558 913-1,471
MISSISSIPPIAN SYSTEM :

“Mississippi lime” ........... e, 331 1,471-1,802

Kinderhook shale ................cciiiiiiinnn.. 92 1,802-1,894

4—508
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Formation V ' Thickness Depth
ORDOVICIAN SYSTEM : in feet in feet
Galena-Platteville limestone ..................... 187 1,894-2,081
St. Peter sandstone.........c.oevviiiiiiiraanane.. 74 2,081-2,155
CAMBRO-ORDOVICIAN SYSTEM :
“Siliceous lIme” . .o.viiieerriieeennnseonneenenns 127 2,155-2,382 T.D.

This well is included in the east-west cross-section of the Forest
City Basin, Plate I.

Recent work suggests the presence of a northwest-southeast pre-
Pennsylvanian structural trend which J. V. Howell has called the
Tola anticline. Plate VI shows the location of the fields in Douglas
county.

Jackson County

Jackson county lies almost entirely within the belt of outcrop of
the Wabaunsee group of the Pennsylvanian. As in the neighboring
counties, however, these outcrops are masked in many places by
glacial drift and loess deposits so that geologic work is difficult and
exploration for oil and gas has been hindered. Two attempts to
secure deep oil production were made in 1928 by the Garvin et al.
No. 1 Lutz well in the SW14 NW14 NW14 sec. 27, T. 7S, R. 15 E,,
and the Goens et al. No. 1 Wabense well in the center NE14 NW1/4
sec. 3, T. 8 S, R. 14 E. Both wells were drilled to the Siluro-
Devonian formation. The Lutz well was reported to have had a
show of oil on top of the Siluro-Devonian formation at 2,639 feet,
but neither well was productive of oil or gas. Three shallow wells
have also been drilled in Jackson county, none of which reached the
“Mississippi lime.” The Charles Wheeler well, in sec. 28, T. 6 S,,
R. 16 E., found the Bronson-Lansing group at 775-1,095 feet and
bottomed in the Marmaton at 1,200 feet. No shows of oil or gas
were reported. The diamond drill hole at Hoyt, sec. 23, T. 9 S,,
R. 15 E,, struck the Bronson-Lansing group at 978 and finished in it
at 1,246 feet. The log of the well drilled to 1,000 feet at Adrian is
not reliable and no definite correlation can be made for it.

The correlation of the formations penetrated by the Lutz well is
given below.

Garvin et al. No. 1 Lutz, SW¥% NW¥% NW?%% sec.27, T78,R.15 E.

Formation Thickness Depth

PENNSYLVANIAN SYSTEM : in feet in feet
Wabaunsee EroUD .....coeevveinmneeennneeennnens 430 0-430
ShAWNEE ZrOUP «evrenvrueneeneneaneneeneanenenns 370 430-800
Douglas-Pedee groups ..........cooveiiiiiiniiin.n. 215 800-1,015
Bronson-Lansing groups .............ceieiieienann 350 1,015-1,365
Marmaton-Bourbon groups ...................... 190 1,365-1,555

Cherokee shale .......coovvviinint. e 655 1,555-2,210
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PLATE VII.—Base map of Jackson county, showing location of wells.
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Formation .

MISSISSIPPIAN SYSTEM : Ti‘zl1l cfl;ggss ge etzl:,
“Mississippi Hme” .....oovvitiiiiiiiiiinieanien. 265 2,210-2,475
Kinderhook shale ...........ccooiiiiiiiinia, 164 2,475-2,639

SILURIAN AND DEVONIAN SYSTEMS:

Siluro-Devonian formation .........ceovvevvinnnen 135 2,639-2,774 T.D.

The section penetrated by the Wabense well is very similar to
that of the Lutz well and is given here for comparison.

Goens et al. No. 1 Wabense, cen. NEY4 NW% sec.3, T.8 S, R. 14 E.

Formation .

PENNSYLVANIAN SYSTEM : T}i]:;cfli,neiss gefete}é
Wabaunsee Zroup ..oeeeevereennnneeeeeeeeeeennnns 655 0-655
Shawnee group ......ooviiiiniiiiiiiiiiiiiiinnnns 405 655-1,060
Douglas-Pedee groups ........c...coveviieiuennnn. 200 1,060-1,260
Bronson-Lansing groups .........c.ccoooiiiiiiaaann 330 1,260-1,590
Marmaton-Bourbon groups .................o.al 210 1,590-1,800
Cherokee shale ......oovvvvinieiieiineeeeannnnns 600 1,800-2,400

MisSISSIPPIAN SYSTEM :

“Mississippi lithe” .........ccoooooiiiiiiiiii 192 2,400-2,592
Kinderhook shale ..........covvviiiiiiiiiiiiin, 240 2,592-2,832

SILURIAN AND DEVONIAN SYSTEMS:

Siluro-Devonian formation .................coo.... 121 2,832-2,953 T.D.

Plate VII shows the location of the wells in Jackson county. It
will be noted that there has been no systematic drilling in the county.
Until further careful drilling has been done one cannot predict the
oil and gas possibilities of this county. The Lutz well and the
Wabense well are included in the north-south cross-section through
the Forest City Basin, Plate II.

Jefferson County

Rocks of Upper Pennsylvanian age outcrop over Jefferson county,
those of the Shawnee group occupying most of the county. There
is considerable glacial material throughout the county, but the Penn-
sylvanian rocks are not covered as much as in the more northerly
counties. Comparatively little structural mapping has been done
in this county and oil and gas exploration has been very slow so
that the oil and gas possibilities are uncertain as yet. The “Mis-
sissippi lime” has been tested by two wells with a reported showing
of gas in one well. The pre-Mississippian rocks have not yielded
oil or gas.

The earliest recorded well is the one at Valley Falls, located in
the center of the SW14 NE14 sec. 19, T. 8 8., R. 18 E. It was drilled
to a depth of 1,173 feet and abandoned. The record of this well is
given in Bulletin 3,%8 in which it is correlated according to the old

48. Moore, Raymond C., and Haynes, Winthrop: Oil and gas resources of Kansas.
Kansas Geol. Survey, Bull. 3, pp. 289-290, 1917.
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Pennsylvanian classification. The section penetrated, according to
the revised Pennsylvanian classification is as follows:

Valley Falls well, cen. SWY% NE% sec.19,T.8 S, R. 18 E.

Formation Thickness  Depth
PENNSYLVANIAN SYSTEM : in feet in feet
Wabaunsee group .......c.ccooevviiinuneeeeenanns 13 17-40
Shawnee group ...coevevennreennreeennneeennnnnns 202 40-242
Douglas-Pedee groups ..........cccoovviiiiinannn. 258 242-500
Bronson-Lansing groups .............ccceeeeaannn. 310 500-810
Marmaton-Bourbon groups .................... 169 810-979
Cherokee group .......oueeeeeeeneenueonnenneannns 194 979-1,173 T.D.

The John Freeland well, in sec. 27, T. 7 8., R. 17 E., was com-
pleted in 1921 at a depth of 1,594 feet as a dry. hole. It is reported
to have hit the “Mississippi lime” at 1,590 feet. No samples from
this well are available to check this correlation, but it is the writer’s
opinion that the “Mississippi lime” is deeper than 1,590 feet at that
location.

The Winchester well, drilled by the Northern Oil and Gas Com-
pany, in the NW cor. NW14 sec. 13, T. 9 8., R. 19 E., was abandoned
at 3,615 feet. Oil and gas shows were reported at 2,085-2,092 feet,
in the St. Peter sandstone, and at 2,365-2,375 feet in the “Siliceous
lime.” The formations from 3,100 feet to 3,300 feet were reported
to have been saturated with oil and also from 3,300 feet to 3,420
feet oil saturation and gas shows were reported. Samples from this
well at 3,280, 3,390, and 3,420 feet were submitted to the Kansas
Geological Survey. The cuttings from 3,280 and 3,390 feet were
identified as igneous by Dr. K. K. Landes of the Survey. The
sample from 3,420 was not identifiable because of its heterogeneous
character. The writer believes that the pre-Cambrian surface was
reached considerably above 3.280 feet. The dark “shales” and red
“shales” below 3,016 strongly suggest schists of pre-Cambrian age,
because the usual sequence below the “Siliceous lime” is a basal sand
and then pre-Cambrian rocks. Putting the contact of the pre-
Cambrian at 3,016 still leaves a very thick section of “Siliceous
lime” in this well.

Northern Oil & Gas Co. No. 1 Winchester, NW cor. NW*% sec. 13,

. T.98,R.19 E.
Formation Thickness  Depth
PENNSYLVANIAN SYSTEM : in feet in feet
ShAWNEE ZrOUD «vvvvenenennenmonennanenesneenenes 245 0-245
Douglas-Pedee groups .........ccoveeeiuiineaninn 235 245-480
Bronson-Lansing groups .........e.eeeeeeececanees 340 480-820
Marmaton-Bourbon groups .............c....o.an 205 820-1,025

Cherokee shales .......coiiiiiiiiiieninnnnnn. 595 1,025-1,620
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Formation Thickness Depth

MiSSISSIPPIAN SYSTEM : in feet in feet

““Mississippi lime” ... ...t 285 1,620-1,905

Kinderhook shale ............c..coiiiiiiiiiiat, 70 1,905-1,975
ORDOVICIAN SYSTEM :

Galena-Platteville limestone ..........ccovun.... 110 1,975-2,085

St. Peter sandstone..............cciiiiiinann... 35 2,085-2,120
CAaMBRO-ORDOVICIAN SYSTEM :

“Siliceous liIme” . ...ttt 896?  2,120-3,016?

Pre-Cambrian ......ooviiiiiiiiiiinnneieeeennnnns .. 3,016?-3,615 T.D.

The Anderson Drilling Company recently complefed two wells
north of Perry, Kansas, the Stines No. 1 in the NE cor. of sec. 10,
T. 11 8., R. 18 E,, and the Gramse No. 1 in the SEY4 SEY} sec. 4,
T.11 S, R. 18 E. The Stines No. 1 was drilled to 1,565 feet and
reported an oil show in the Bartlesville sand at 1,405-1,440 feet.
Correlation with the Gramse well showed that the reported “Mis-
sissippi lime” at 1,565 feet was a limestone in the lower part of the
Cherokee shale about 70 feet above the top of the true “Mississippi
lime.” The stratigraphic section of the Stines well is given below.

Anderson Drilling Co. No. 1 Stines, NE cor. sec. 10, T. 11 S, R. 18 E.

Formation Thickness  Depth
PENNSYLVANTAN SYSTEM : in feet in feet
Shawnee group .......ceeevieernieeneennenneenens 279 0-279
Douglas-Pedee groups ..........ccciieviiinennn.. 256 279-535
Bronson-Lansing groups ...........cceeeiiiiieenn. 345 535-880
Marmaton-Bourbon groups ...................... 198 880-1,078
Cherokee shale ...........ccooiiiiiiiiiiiieennnnns 487 1,078-1,565 T.D.

The Gramse well in the SEY4 SE14 sec. 4, T. 11 S., R. 18 E., tested
the St. Peter sandstone with no oil or gas in the pre-Mississippian
formations. A strong flow of gas was reported on top of the “Mis-
sissippi lime” at 1,536 feet, but was not sufficient to be commercial.
The well found water in the St. Peter sandstone and was abandoned.
The section of the Gramse well is as follows:

Anderson Drilling Co. No. 1 Gramse, SEY4. SE% sec. 4, T.11 8., R. 18 E.

p Formation Thickness  Depth

ENNSYLVANIAN SYSTEM : in feet in feet
Shawnee group ........ovviieiienrennnnniennnn... 173 0-173
Douglas-Pedee groups ........coovvvvinennnn.. 252 173-425
Bronson-Lansing groups ...........cccoiuiunenn... 355 425-780
Marmaton-Bourbon groups ...................... 194 780-974
Cherokee shale ..........ccovviiiiiiiiennnnnn.. 562 974-1,536

MisSISSIPPIAN SYSTEM :
“Mississippi ime” ......covvviiiiiiiiininnennn, 334 1,536-1,870
Kinderhook shale ..................cccoiviiiin.. 75 1,870-1,945

SILURIAN AND DEVONIAN SYSTEMS:
Siluro-Devonian formation ....................... 142 1,945-2,087
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Formation .

ORDOVICIAN SYSTEM : Thickness  Depth
Maquoketa shale ................................ 47 2,087-2,130
Galena-Platteville limestone ..................... 124 2,130-2,254
St. Peter sandstone..............covuerinunnnn... 70 2,254-2324 T. D.

There has been an increasing interest in the oil and gas develop-
ment and exploration in Jefferson county. Results have been en-
couraging in that gas and oil shows have been reported, but no com-
mercial wells have been brought in. Plate VIII shows the location
of the wells in Jefferson county.

Johnson County

The surface rocks of Johnson county belong to the middle part
of the Pennsylvanian system. The Douglas group outcrops in up-
land areas in central and western Johnson county. Beds of the
Lansing group are found in the valleys. The older beds outcrop to
the east, the Wyandotte and Bronson formations in the lower areas,
and the Stanton limestone in prominent escarpments in eastern and
southern Johnson county.

Because of the proximity of Kansas City, attempts to find oil and
gas in Johnson county were made at an early date. Out of this
more or less widespread drilling two definite fields have been de-
veloped, the Craig Station-Monticello gas field, and the Dallas oil
and gas field. Some gas has been found northeast of Spring Hill,
but a field has not been developed.

The Craig Station-Monticello field, often called the Craig field,
is located in north-central Johnson county in T. 12 S., R. 23 E.
Over sixty wells have been drilled in the field, but only a few are
producing at the present time. A survey of the field in 1931 showed
eight wells producing gas. The production of the field for 1930 was
33,785,000 cubic feet of gas. The total production of the field up
to July 1, 1931, was about 3%% billion cubic feet of gas. The rock
pressure has declined from 188 pounds to 34 pounds. The estimated
probable gas reserves for the Craig field are about 814 billion cubic
feet. The probable gas reserves are estimated as five times the
proved reserves which are figured on the decline in pressure. The
gas is found in two horizons, a sand in the upper part of the Marma-
ton group, probably the Peru sand, and a sand in the Upper Chero-
kee shale, about 50 feet below the Fort Scott limestone. This lower
sand is probably the Squirrel sand. The wells that produce from
the Peru sand range from 150 to 300 feet in depth and the sand
varies from 10 to 30 feet in thickness. The deeper wells, producing
from the Squirrel sand, are 550 to 650 feet in depth. The sand aver-
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ages about 25 feet in thickness. A generalized section of a typical
well in the area is given below.

Harlan et al. No. 1 Mettee, SEY4 SWY% NW sec.22,T.12 8., R. 23 E.

Formation Thickness  Depth
PENNSYLVANIAN SYSTEM : in feet in feet
Bronson-Lansing groups ..........oeeeieiniienennn 295 0-295
Marmaton-Bourbon groups .. 295-545
Gas sand (Peru).......... 305-315
Fort Scott limestone................. 532-545
Cherokee shale ............cocoevvinnn. 545-650 T.D.
Gas sand (Squirrel).... 570-595
Gassand ........ooiiiiiiiiiiieeaann 615-650

The location of this field is shown in Plate IX.

The Dallas oil and gas field in T. 13 S., R. 25 E,, had 75 active
wells in 1927, the majority producing oil and the others gas. The
wells are small and the field is of minor importance. The oil is
produced from the Bartlesville sand, at a depth of about 500 feet.
The sand is thick and averages about 60 feet. The gas is found in
a sand in the Upper Marmaton group, probably the Peru sand. The
gas is not an important product of the field. Little drilling has been
done in this area during the last few years.

Some shallow gas wells were drilled in sec. 1, T. 15 S,, R. 24 E,,
but the area has not been thoroughly exploited. The wells had an
initial daily production of 200,000 to 300,000 cubic feet of gas from
sand in the upper part of the Marmaton group. The sand is found
at a depth of 270 feet and is 20 feet thick on an average. Several
tests have been drilled in T. 15 S.,, R. 24 E., and T. 15 S,, R. 25 E,,
to the “Mississippi lime,” with no production from the “lime,” but
several shows of oil were reported in the Bartlesville sand. The
generalized section of one of the wells is given as typical of this area
of Johnson county.

Higgins et al. No. 1 Harrison, NW cor. sec. 6, T, 158, R.25 E.

Formation .

PENNSYLVANTIAN SYSTEM : T?ﬁc}gé:ss Exefpetel;
Bronson-Lansing groups ...........c.cceiiiiiinnn.. 290 0-290
Marmaton-Bourbon groups .............coooinn. 242 290-532

Gassand (Peru)........cooeineeeennnnnnnnnn, 5 320-325
Cherokee shale .......coovveiiineninnrennennnann. 390 532-922
Bartlesville sand ...............c it 10 772-782

MIiSSISSIPPIAN SYSTEM :

“Mississippi lime” ... ... .oiiiiiiiiiiiiiiean, 53 922-975 T.D.

Only two deep tests have been drilled in Johnson county, one in
sec. 12, T. 14 S, R. 22 E., to the granite, and another in sec. 4, T. 14
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S., R. 24 E,, into the “Siliceous lime.” The Harrington No. 1 well
was drilled to a depth of 2,236 feet by the Seminole Petroleum Com-
pany and was completed at 2,421 feet by the Universal Oil and Gas
Company. The well was dry and abandoned, but shows of oil and
gas were reported at the following depths:

270-375 Show of gas 1,5635-1,577 Show of gas
673-675 Show of gas 1,724-1,732 Show of gas
712-717 Show of oil 2,235-2,236 Show of oil and gas

1,433-1,435 Show of oil
The stratigraphic record of the Harrington well is given below.

Universal Oil Co. No. 1 Harrington, NE cor. SW% sec. 12, T.14 S, R.22 E.

Formation Thickness Depth

PENNSYLVANIAN SYSTEM : in feet in feet

Bronson-Lansing groups ................c.oiv.n.. 340 0-340

Marmaton-Bourbon groups ...................... 305 340-645

Cherokee shale ..............cooiviiininnii. .. 380 645-1,025
MisSISSIPPIAN SYSTEM :

“Mississippi lime” .........ccovveniieininnnnnn.... 370 1,025-1,395

Kinderhook shale .................ooviininn... 40 1,395-1,435
ORDOVICIAN SYSTEM :

Galena-Platteville limestone ..................... 100 1,435-1,535

St. Peter sandstone..............oouuevinuninnin.. 63 1,535-1,598
CAMBRO-ORDOVICIAN SYSTEM :

“Siliceous lime” ..........oviiiiiiii 767 1,598-2,365
CAMBRIAN SYSTEM :

Basal sandstone ............ ..o, 35 2,365-2,400
PRE-CAMBRIAN GRANITE .......ouvurrnannnnnnnnnnnns. 21 2,400-2,421 T.D.

The Mahaffie well was drilled in sec. 4, T. 14 S, R. 23 E., to a
depth of 1,785 feet. A small show of gas was reported at 660 feet
in the Bartlesville sand. The section of the well follows:

Mahaffie No. 1, sec. 4, T. 14 8., R. 23 E.

Formation Thickness Depth

PENNSYLVANIAN SysTEM: in feet in feet

Bronson-Lansing groups ......................... 0-235

Marmaton-Bourbon groups 235-500

Cherokee shale ..............cooco el 500-910
MISSISSIPPIAN SYSTEM :

“Mississippi lime” 910-1,315

Kinderhook shale 1,315-1,335
ORDOVICIAN SYSTEM :

Galena-Platteville limestone ..................... 165 1,335-1,500

St. Peter sandstone...............ccooiininenn.... 65 1,500-1,565
CAMBRO-ORDOVICIAN SYSTEM :

“Siliceous ime”. ..o, 220 1,565-1,785 T.D.

Johnson county will probably continue to witness intermittent
drilling because of the results thus far and because of the close
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market Kansas City provides. Thus far attempts have failed to
show any production in the pre-Pennsylvanian beds, but the few
tests that have been put down are no criteria for the entire county.
Plate IX shows the location of wells in Johnson county.

Leavenworth County

Pennsylvanian beds of Douglas and lower Shawnee age outcrop
in Leavenworth county. Very little glacial drift obscures the out-
crops of the Pennsylvanian rocks so that structures can be mapped
fairly well throughout the county. The exploration for oil and gas
has not been extensive in the northern part of the county, but there
has been much mapping and gas development in southern Leaven-
worth county. Two gas fields have been developed in southern
Leavenworth county, the Linwood gas field and the Six Corners gas
field. ’

The Linwood gas field is located in sec. 31, T. 11 §., R. 22 E,, sec.
6, T.12 8., R. 22 E., and in secs. 11,12, 13, and 14, T. 12 S,, R. 21 E.
The production comes from a sand about 50 feet below the Fort
Scott limestone in the upper part of the Cherokee shale. It is gen-
erally known in northeastern Kansas as the Squirrel sand. The gas
sand is about 700 feet below the surface and is about 20 to 30 feet
in thickness throughout the field. In some of the wells the Peru
sand in the upper Marmaton group produces some gas but is not
as important as the Squirrel sand. The wells in this field averaged
close to 1,000,000 cubic feet of gas per day, some ranging up to
2,000,000 cubic feet of gas. The initial rock pressure was 263
pounds. There has been very little development in the Linwood
field the last few years and as the pressure decreased the wells were
taken off the line and abandoned.

The Six Corners gas field, located in secs. 13, 14, and 23, T. 12 S.,
R. 20 E., was purchased in 1927 by the Empire Oil and Refining
Company for experimentation in subsurface gas storage. The gas
was pumped from the lines into the ground for storage. Upon with-
drawal all of the gas pumped into the sands was recovered and the
success in this area led to underground storage in other regions.
The gas wells in the Six Corners field were smaller initially than
those in the Linwood field, although the rock pressure was slightly
greater. The wells average about 500,000 cubic feet of gas per day
when brought in. The production is from the Squirrel sand just
below the Fort Scott limestone as in the Linwood field. The gas
zone is about 750 feet in depth and is about 20 feet in thickness.
Development in this field has been at a standstill, as in the Linwood
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area, but the prospects for increased activity in southern Leaven-
worth county are promising.

Two wells have been drilled to the Mississippian or deeper in
Leavenworth county. A prospect well for oil and gas was drilled in
1887 at Leavenworth to a depth of 2,116 feet. No gas or oil shows
were reported. The lithologic description of the well is given in the
Leavenworth-Smithville folio*? and is correlated as follows:

Record of well at Leavenworth, T.9 S, R. 23 E.

Formation ;

QUATERNARY SYSTEM : T?fﬁ’;‘iss 3?;1;
Loamand clay ......ovvivriiiinnninninnennnnns 20 0-20
PENNSYLVANIAN SYSTEM ....0vvvtiiinnrennnennennnn 1,155 20-1,175

MISSISSIPPIAN SYSTEM :

Keokuk and Burlingame limestone.............. 375 1,175-1,550

Kinderhook (?) group........oovvvvenuveennn... 130 1,550-1,680
ORDOVICIAN SYSTEM :

Joachim (?) limestone.................ccvnv.... 30 1,680-1,710

St. Peter sandstone...........ooviiiiiineinnann. 160 1,710-1,870
ORDOVICIAN AND CAMBRIAN......¢vvvirreennneeennnnn 246 1,870-2,116 T.D.

Comparison with adjacent wells has led to a partial revision of

this correlation.
Thickness Depth

Formation in feet in feet
QUATERNARY SYSTEM t0vvvvrrveennnreennnseennneeenns 20 0-20
PENNSYLVANIAN SYSTEM :

Bronson-Lansing groups ..........coeeeveeiniinn.. 340 20-360

Marmaton-Bourbon groups .............cc.ve.n. 262 360-622

Cherokee shale ..........cooiiviiiiiiniiinnes 553 622-1,175
MisSISSIPPIAN SYSTEM :

“Mississippi lime” . ... ... vttt 395 1,175-1,570?

Kinderhook shale .........ccooviiviieiiiin... 70 1,570?-1,6507
ORDOVICIAN SYSTEM :

Galena-Platteville limestone ..................... 60 1,650?-1,710

St. Peter sandstone. .......cooeeiviiniiiiiieeinen.s 160 1,710-1,870
CaMBRO-ORDOVICIAN SYSTEM :

“Siliceous lime” ......oovviiiiiiiiiiiiiiiiiiienns 246 1,870-2,116 T.D.

The chief difference in the two classifications is in the Kinderhook
shale. Shale only is assigned to the Kinderhook in the later classi-
fication, but since the Kinderhook is apparently becoming more
limy to the east it may include some of the limestone beds as in the
earlier correlation.

In 1930 Forrester et al. drilled No. 1 Yazel in the cen. E. L. SE14
SEl4 sec. 18, T. 12 8., R. 22 E., in the Linwood district, to a depth

49. Hinds, Henry, and Greene, F. C.: Leavenworth-Smithville folio, Missouri-Kansas.
U. S. Geol. Survey, Geol. Atlas of U. S., 1917.
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of 1,546 feet where it was abandoned. The Squirrel sand, producing
in that area, was absent in the Yazel well and only a few feet of
Bartlesville sand were found. The stratigraphic section of the well
is given below.

Forrester et al. No. 1 Yazel, cen. E. L. SE% SE% sec. 18, T.11 8, R. 22 E.

Formation Thickness  Depth

PENNSYLVANIAN SYSTEM : in feet in feet

Bronson-Lansing groups ..............c..cvunvnn... 260 62-322

Marmaton-Bourbon groups ...................... 210 322-532

Cherokee shale ...........ooiiinininininnnnn... 456 532-988
MISSISSIPPIAN SYSTEM :

“Mississippi lime” ..........ccviiiininninennnnnn. 402 988-1,390

Kinderhook shale .................c.covvviina... 55 1,390-1,445
ORDOVICIAN SYSTEM :

Galena-Platteville limestone ..................... 101 1,445-1,546 T.D.

Plate X gives the location of wells drilled in Leavenworth county
and shows the location of the Linwood and Six Corners fields.

Shawnee County

The surface rocks in Shawnee county are Upper Pennsylvanian
in age. The eastern part is occupied by the Shawnee group and the
western part by the Wabaunsee group. The Topeka limestone of
the Shawnee group and the Burlingame limestone of the Wabaunsee
group form prominent escarpments.

The first test for oil or gas in Shawnee county was drilled in 1886
at Topeka. It was a diamond drill hole, and the section as recorded
in Bulletin 3 of the Kansas Geological Survey® is given below. The
well was drilled to a total depth of 1,638 feet and ended in lower
Cherokee shale. It was a dry hole.

Record of well at Topeka

Thickness Depth
Stratum in feet in feet

13 | 42 42
PENNSYLVANIAN SYSTEM :
Shawnee formation—

Sandstone, fine, gray........coovviiiinininininnnnnan, 16 58

Sandstone, Coarse ............iiiiiiiiiiiiiiian 24 82
Calhoun shale:

Shale, BIUE . .vv e e e 19 101

Shale, clay, laminated, light blue.................... 7 108
Deer Creek limestone:

Limestone, dark conglomerate............c.ovvuen.... 3 111

Limestone, mixed with clay.......................... 12 123

Shale, blue ...t i 1 124

Limestone, dark ..........cooiiiiiiiiiiii i, 4 128

50. Moore, Raymond C., and Haynes, Winthrop: Oil and gas resources of Kansas.
Kansas Geol. Survey, Bull. 3, pp. 339-341, 1917.
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Stratum

Thickness
Tecumseh shale: in feet
Shale, blue ... 9
Shale, laminated ..............coiiiiiiiiinn.. 15
Shale, blue ...ovviii i 2

Lecompton limestone:

Limestone, hard, gray 2
Shale,blue ....ooviineniiiiii i 23
Limestone, gray, fossiliferous...............cooovvn... 5
Kanwaka shale:
Shale, blue, laminated......................ovun.n. 1
Shale t.vvnii i 17
Shale, laminated, light and dark..................... 17
Shale, blue (water)...........oovvvinvninennnnnnn... 14

Douglas formation—

Oread limestone :
Limestone, gray
Shale, light ....................... 5

Limestone, gray 11
Limestone, light 1
Shale, black .........coooiiiiiii 7
Limestone, light 8
Shale ..ot 6
Limestone, gray 3
Shale, hard, black........coviviuiiniiiiiiiniin.. 6
Limestone, gray «...ovveveriirnnenennenineenennanens 2
Lawrence shale:
Shale, sand and mud...........cooviiiiiiniinnnn.. 124
Tatan limestone:
Limestone, crystalline ...........ccovviiinennnennn.. 2
Weston shale:
Shale ..o 41
Bhale . veete i e 30
Shale, laminated, with limestone..................... 31
Shale, dark, compact. ......ovvriirinineirenrenennn.. 25
Lansing formation—
Stanton limestone:
Limestone, light to dark, some shale................. 52
Vilas shale—
Shale, dark, laminated................covveninn.... 17
Plattsburg limestone:
Limestone, gray 18
Shale, black .......ooiiiiiiii i 3
Limestone, gray 6
Shale, bIue .. .voviit i e 3
Limestone, gray 1
Shale, blue ......ooviiiii e 1
Limestone, gray 1
Shale,blue ............covuul... 1
Limestone, gray 2
Shale, blue ......cooviiiiiiiiii i 3
Lane shale:
Shale, blue ......ooiiiiii i i 20
Kansas City formation—
Iola limestone:
Limestone, light .........cooiiiiiiiiiiiiiiiiinennn, 20
Shale, soft, and mud......... e 11

Limestone, gray ......coveueiiieniennerninnennnenns 13

Depth
in feet

137
152
154

156
179
184

185
202
219
233

238
243
254
255

270
276
279

287
411
413

454
484
515
540

592
609

627

636
639
640
641
642
643
645
648

668
688

699
712
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Stratum Thickness
Chanute shale: in feet
Shale, dark, clayey......oovivviiiiiiiininnninnnn, 12
Limestone, gray ............ovoviiiiiiiiininiinn.. 7
Shale, hard, black.........ccooviiiiiniiiinnnnnnn... 2
Limestone, gray .......oovvveiiiniiiiiininninnnnnn. 2
Shale, dark, laminated.............................. 12
Drum limestone:
Limestone, gray ........coovveiiiiinnine e, 9
Cherryvale shale:
Shale, dark ........cooiiiiiiiii 4
Limestone, light and dark........................... 3
Shale, dark .......oevvivuiiiiiiiinninnnnnnn.., 10
Limestone, light ..o, 3
Shale, dark .......ooviiiiiiiii 11
Winterset limestone (?):
Limestone, some shells............covvvvnuenennon... 23
Shale, with limestone.............c.cvvrenneennnn... 4
Limestone, light todark................cc.ovuun.... 14
Galesburg shale:
Shale, laminated, dark.............. e 6
Limestone, conglomeratic .......................... 3
Shale, laminated ...........ccooiviiiniii 2
Limestone, conglomeratic, fossiliferous............... 1
Shale, laminated, and limestone...................... 13
Bethany Falls limestone :
Limestone, conglomeratic, fossiliferous............... 12
Shale, dark with limestone.......................... 5
Limestone, light gray..........ccooveverinenn ... 7
Ladore shale:
Shale, black ........coviiiiii i 5
Hertha limestone:
Limestone .......oviiniiininie e 29
Marmaton formation—
Pleasanton shale:
Sandstone, gray ..........c..oiiiiiiiii 3
Shale, laminated, blue....................coooon. ... 8
Limestone, gray ........coovvuieinenninnnn . 11
Bandera shale:
Shale, dark .......cooviuiiiiiinenn 6
Shale, blue .....ooovvveiiiiiiiii i 14
Shale, dark, clayey.............coviiiiineinnininn.. 32
............................................. 8
Shale, bituminous .............cooveiniiiniain... 2
Limestone, conglomeratic ........................... 2
Shale, dark, clayey.........coovuvuerineninnn, 2
Pawnee limestone:
Limestone .........cooiiiiiiiiiii 3
Shale, laminated .................. ... i, 8
Limestone ..........ooiuiiiiinnn 2
Labette shale:
Coal ...t 1
Shale, laminated ......................oooo 4
Sandstone, laminated ......................... ... .. 35
Shale, laminated ........................ ... ........ 3
Fort Scott limestone:
Limestone .............cooii 2
Shale, laminated .................... ... ... ... 5
Limestone .........cocoiiiiiiiiiiiinn 1

61

Depth
in feet

724
731
733
735
47

756

761
764
774
77
788

811
815
829

915
923
934

940
954
986
994
996
998
1,000

1,003
1,011
1,013

1,014
1,018
1,053
1,056

1,058
1,063
1,064
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Stratum Thickness Depth
Cherokee shale: in feet in feet
Shale . oviieiiiiiii i i et i i 38 1,102
Sandstone, light ....coveiiiiiiiiiiiiiiiiiiiiiennns 1 1,103
Shale ..viiiiiiii it i ettt it 18 1,121
(00 1 1,122
Shale, black to light.......oovviiiiiiiiiiniiiiineen. 7 1,129
(15 7 1 1,130
Shale, dark to light.........ccovieiiiiiiiiiiiiinnne, 10 1,140
Sandstone and shale.........ooviviiiiiiiiiiiiiia, 4 1,144
Shale, black 2 1,146
(07 AP 1 1,147
Shale and clay, some flint............oociiiiiiiinan, 50 1,197
107 7: Y 1 1,198
Shale and sandstone, laminated.................. ... 14 1212
10757 1 1,213
(0] PN 4 1,217
Shale ...coiiiiii i e 14 1,231
Sandstone, mMiCACEOUS ....vvvvririrrerrereereerennnns 11 1,242
Shale, blue ...cooviiiiiiiiiiii i ittt 3 1,245
Limestone, porous (Zas) . ..o.oveeiereerineerenneeennns 3 1,248
1S 07 - P 1 1,249
Sandstone, variegated ......... . iiiiiiiiiiiiiin., 9 1,258
Sandstone and shale.......ccoovviiiiiiiiiiiiiiinns 1 1,259
Shale, dark ... 3 1,262
Shale, little coal........cccovviiiiiiiiiiiiiiiiinan, 9 1,271
Limestone, dark .......covuiiiiiiniiiiiiiiiniiiinanns 1 1272
............................................. 2 1,274

Shale, dark ....vvvviirereiiiiiee e iiiieia 2 1276
Limestone, gray ....ooveiiiiinniiiinrereneinanans 1 1,277
Shale, black ...t 1 1,278
Limestone 1 1,279
Shale, dark 5 1,284
............................................. 3 1,287

Shale, blue 12 1,299
Shale with lImestone. ..oovveiiiiiiiiieiinnnnnnns 5 1,304
1SS (- YA P 14 1,318
............................................. 4 1,322

Shale, mixed with iron oxide..........covviiueevinnn. 3 1,325
SandStONE .iv vttt it e i i i e, 9 1,334
Shale, dark ........ccciviiiiiiiiiiiii 6 1,340
Shale, black, little coal..............covviiiiiia... 10 1,350
Sandstone, little coal............ccoiiiiii i, 1 1,351
Sandstone, hard ...l 1 1,352
Shale, with limestone............cocviiiiiiiiiiann. 8 1,360
Shale, clay, dark..........cciiiiiiiiiiiiiiiiiiie 9 1,369
Shale and sandstone.........oovviviereiineinenennnn. 1 1,370
Sandstone, gray ......cociiiiiiiiiiiiiiiiiiiieaa 2 1,372
Shale, some limestone. .......ccceeeeiiiiiiininnnnnn. 8 1,380
Shale, clayey, with mica sandstone................... 10 1,390
............................................. 3 1,393
SaANAStONE vvvtii it e e e 1 1,394
Shale, dark ....vvviiiiiie i e 24 1,418
Sandstone, gray .......cooeeiiiiiiiiieiiiiiieenn. .. 9 1,427
Limestone, light ..., R | 1,428
Sandstone, shaly ........ccoiiiiiiiiiiiiiiiiiiiiiin., 6 1,434
Sandstone, gray . .....oeeieiiiiiiiiiiiii i 15 1,449
Shale, dark ......ocvveiiiiiiiiiiiiii 2 1,451
Sandstone, gray .....eeeiiieiiiiiiiiiiiiiiiie e, 2 1,453
Shale ..viiiii i i i i e 1 1,454
Sandstone, with shale bands......................... 12 1,466

Shale, laminated, dark................cooiiiiiin, 34 1,500
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Thickness Depth

Stratum in feet in feet
Sandstone and shale..............c.oviiinuennn.... 13 1,513
Limestone, light ........cooviiiiiiiiiniinnnnnn.... 7 1,520
Shale ..ovuiiiiii i e 9 1,529
(707 1 1,530
Shale «ovueiriiiii i e 67 1,597
(7 2 1,599
Limestone, crystalline .............coovvininivnen... 3 1,602
Shale, dark .........ccoiiiiiiiiii i 4 1,606
C0al . e 1 1,607
Sandstone and shale 3 1,610
Shale ........covvvininnn. NP § | 1,621
Sandstone, white e 4 1,625
Shale, dark .....ooviuiiiiii it inns 13 1,638

Since 1886 fourteen wells have been drilled, of which nine en-
countered pre-Pennsylvanian beds. All of the wells were dry and
were abandoned. All of the earliest tests stopped before they
reached the “Mississippi lime.” The first test to reach the “Mis-
sissippi lime” was the Wapeka Oil Company’s No. 1 Neil in the
cen. SW14; NE74 sec. 26, T. 13 S., R. 15 E., drilled in 1917. It
topped the “Mississippi lime” at 1,545 feet and was drilled to a total
depth of 2,430 feet.

In 1920 the Advance Oil and Refining Company drilled No. 1
Shawnee in the SW14 NW1 sec. 14, T. 10 S, R. 13 E., to a depth
of 2,700 feet. The stratigraphic section of this well is given below.

Advance Oil & Refining Co. No. 1 Shawnee, SWY NW¥% sec. 14,

) T.108,R.13 E.
Formation Thickness Depth

PENNSYLVANIAN SYSTEM : in feet in feet

Wabaunsee group ............cocviiiiiiiinninn... 360 0-360

Shawnee group ..........cooiviiiiinininnennnn.n.. 410 360-770

Douglas-Pedee groups ..............ovvivninn... 220 770-990

Bronson-Lansing groups .............coovevvnen... 345 990-1,335

Marmaton-Bourbon groups ...................... 165 1,335-1,500

Cherokee shale ...........cooiiiiiiinininnn.n. 615 1,500-2,115
MissISSIPPIAN SYSTEM :

“Mississippi ime” ... vviiiinin e, 200 2,115-2,315

Kinderhook shale ....................ccovvuii... 247 2,315-2,562
SILURIAN AND DEVONIAN SYSTEMS:

Siluro-Devonian formation ....................... 138 2,562-2,700 T.D.

Sulphur water was found in the Siluro-Devonian formation and
the well was abandoned. This well is included in the north-south
section through the Forest City basin, Plate II.

Green et al. drilled the No. 1 Ripley well in the NW cor. NEY,
sec. 12, T. 12 8, R. 16 E., in 1923 and struck the pre-Cambrian
granite at 3,015 feet, penetrating it for 305 feet to a depth of 3,320
feet. No shows of oil or gas were reported. The stratigraphic
record of this well follows:
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Green et al. No. 1 Ripley, NW cor. NE% sec. 12, T. 12 8,, R. 16 E.

Formation .

PENNSYLVANIAN SYSTEM : Tmc}{eléiss g?e?%
Shawnee group .......oovvviineeinrernnneeeennes 325 0-325
Douglas-Pedee groups ......coevvieeniienneanenns 275 325-600
Bronson-Lansing groups ........ccceiieiiiiniaeaens 350 600-950
Marmaton-Bourbon groups ..............c..i.ln. 240 950-1,190
Cherokee shale .......ccvvvieiiniieiiinineeninnnns 590 1,190-1,780

MISSISSIPPIAN SYSTEM :

“Mississippi Hme” ......ooiiiiiiiiiiiiiiiiiiens 270 1,780-2,050
Kinderhook shale ........ccviiiiiiiiiiiiiiiins 90 2,050-2,140

SILURIAN AND DEVONIAN SYSTEMS:

Siluro-Devonian formation ............oeeveineen 120 2,140-2,260

ORDOVICIAN SYSTEM :

Maquoketa shale .........cooviiiiiiniiiiiie.s 20 2,260-2,280
Galena-Platteville limestone ..................... 125 2,280-2,405
St. Peter sandstone..........ccovviiiiiiiiieienn. 70 2,405-2,475

CAMBRO-ORDOVICIAN SYSTEM :

“Siliceous Ime” . ..oviiiirieriniiiiiiii e 530 2,475-3,005

CAMBRIAN SYSTEM :

Basal sandstone .........eiiiiiiiiiiiiiiiiins 10 3,005-3,015

PreE-CAMBRIAN SYSTEM :

GIANILE . v ottt ieiirrennnaernaneeesonsenaaneses 305 3,015-3,320 T.D.

The Ripley well is one of the wells in the east-west section through
the Forest City Basin, Plate I. It will be noted that, although the
Siluro-Devonian formation and Maquoketa shale are present in
the Ripley well, they are absent in the Smith et al. No. 1 Smith
well to the east. These beds were truncated in the pre-Mississippian
erosion interval.

The Onarch Oil and Gas Co. No. 1 Omar Allen well in the SE
cor. NE14, NW14 sec. 2, T. 11 S, R. 14 E., was drilled in 1929 to
the Siluro-Devonian formation, 2,450-2471 feet, and found sulphur
water. It was abandoned at 2,471 feet.

Two deep tests were drilled near Topeka and a third started but
abandoned. Hummer No. 1 drilled by Forrester et al., in the center
of the SW14 sec. 14, T. 11 S,, R. 16 E., was drilled to the granite
and abandoned at 3,023 feet. Samples were carefully saved and the
stratigraphic section was accurately determined.

Forrester et al. No. 1 Hummer, cen. SW% sec. 14, T. 11 S, R. 16 E.

Formation .
Thick: Depth
PENNSYLVANIAN SYSTEM : in feet ine;)etet
ShaWNEe ZIOUD ...vurnerrerornaenennenenaenses 355 0-355
Douglas-Pedee groups ..........c.coceeeveniionnn. 275 355-630
Bronson-Lansing groups .....eeeeereeeneeeeanneees 345 630-975
Marmaton-Bourbon groups ............c..ooiinnnn 245 975-1,220

Cherokee shale ......covuiiiiimnrenienenieennnns 565 1,220-1,785
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Formation Thickness Depth

MIsSISSIPPIAN SYSTEM : in feet in feet

“Mississippi lime” ..., 255 1,785-2,040

Kinderhook shale .....................ooviats. 120 2,040-2,160
SILURIAN AND DEVONIAN SYSTEMS:

Siluro-Devonian formation ....................... 120 2,160-2,280
ORDOVICIAN SYSTEM :

Maquoketa shale .............ccoiiiiiiiia.. 50 2,280-2,330

Galena-Platteville limestone ..................... 120 2,330-2,450

St. Peter sandstone...........coovviiiiiiiniinienn. 100 2,450-2,550
CAMBRO-ORDOVICIAN SYSTEM :

“Siliceous lime” ....... ..ottt 440 2,550-2,990
CAMBRIAN SYSTEM :

Basal sandstone ............... ..., 20 2,990-3,010
PRrE-CAMBRIAN SYSTEM :

Granite .......oueviiiieiiiiiiiiie et iieeeaneenn 13 3,010-3,023 T.D.

The Hummer well found a hole full of water in the Siluro-
Devonian formation and in the St. Peter sandstone. The well is in-
cluded in the east-west section through the Forest City Basin,
Plate 1.

The second deep test near Topeka was Jenkins and Scott No. 1
Hayden in the NE14, NE1; SE4 sec. 8, T. 12 S., R. 14 E. This
well reported showings of gas at 715, 1,180-1,225, and 1,665-1,710
feet, but no commercial quantities were found. The formations are
relatively thick below the Pennsylvanian, showing a synclinal con-
dition that did not favor oil accumulation in the pre-Pennsylvanian
beds. The well was abandoned in the Simpson formation at 2,693
feet.

Jenkins and Scott No. 1 Hayden, NEY, NEY SEY% sec. 8, T'. 12 S,R.14 E.

Formation Thickness  Depth

PENNSYLVANIAN SYSTEM : in feet in feet

Wabaunsee group .............coiiiiiiiiiinnn.... 150 0-150

Shawnee group .........cooeviuiiiieninininennnn. 382 150-532

Douglas-Pedee groups .........coovivuvnennnn.n. 263 532-795

Bronson-Lansing groups ............ovoveieninn.. 345 795-1,140

Marmaton-Bourbon groups ...................... 170 1,140-1,310

Cherokee shale .........ccoviiniiiiiinnennennn.. 565 1,310-1,875
MissISSIPPIAN SYSTEM :

“Mississippi lime” 1,875-2,170

Kinderhook shale 2,170-2,320
SILURIAN AND DEVONIAN SYSTEMS:

Siluro-Devonian formation ...................... 125 2,320-2,445
ORDOVICIAN SYSTEM :

Maquoketa shale ................coooiiiilLLL 77 2,445-2,522

Galena-Platteville limestone ..................... 133 2,522-2 655

St. Peter sandstone............cooviiiiiiiiin.... 38 2,655-2,693 T.D.

5—508
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The Hayden well is included in the east-west section across the
Forest City Basin, Plate I. The thickening of the beds below the
Pennsylvanian can readily be seen.

Jenkins and Scott started the Asherman well in the NE1, NW14
NE14 sec. 28, T. 10 8., R. 15 E., but abandoned it at 862 feet.

Results in oil and gas exploration have been disappointing, but
there is much territory in Shawnee county left for investigation.
What the future for oil and gas development in Shawnee county is
cannot be predicted, but the county cannot be condemned by the
scattered drilling attempts up to the present time. Plate XTI shows
the location of the wells in Shawnee county.

Wabaunsee County

Pennsylvanian and Permian rocks appear at the surface in Wa-
baunsee county, the Lower Permian beds in the western and south-
western part of the county and Upper Pennsylvanian beds of the
Wabaunsee group in the eastern and central part of the county. The
general dip of the strata is westward, but anticlinal structures have
been mapped in the county. The structure near Alma’! is an anti-
cline whose crest is 160 feet above the bottom of the adjacent shal-
low anticline to the east. This structure was tested by a diamond
drill hole in the SW cor. of sec. 31, T. 11 S., R. 11 E., near McFar-
land, which did not show any oil or gas. The McFarland well
stopped in the Cherokee shale at 2,006 feet. The Upper Pennsyl-
vanian beds are hard to correlate from the record of this well, but
the Douglas-Pedee groups can be identified from 880 to 1,151 feet,
the Bronson-Lansing group from 1,151 to 1,536 feet, the Marmaton
group from 1,536 to 1,842 feet, and the Cherokee shale from 1,842
to 2,006 feet.

Three wells drilled in Wabaunsee county reached the pre-Cam-
brian basement rocks. The Parker Oil Company drilled two wells
on the Bardwell farm. The record of Bardwell No. 2, sec. 26, T.
10 S, R. 9 E,, as given in Bulletin 3 of the Kansas Geological Sur-
vey,52 follows:

Record of Bardwell well No. 2, Zeandale, Wabaunsee County
Thickness Depth

Stratum in feet in feet
Soil and ClaY .« ovv i e e 10 10
Clay, SOt «ovveet ettt e 20 30
Sand, fine ......iiiiii 10 40
Clay, bIUE . ..vvtttiti ittt 20 60

51. Moore, Raymond C., and Haynes, Winthrop P.: Oil and gas resources of Kansas.
Kansas Geol. Survey, Bull. 3, p. 346, 1917.

52. Idem, p. 151.
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PLATE XI.—Base map of Shawnee county, showing location of wells.
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Thickness
Stratum in feet
Gravel, COAISE .. ...vueenent ittt e, 6
Clay, blue .....vuiiinii i 17
Limestone .......oueiuiiniiiiinii e 2
Shale, light blue 80
Limestone ......uueeiiinnniiii it .. 4
Shale,blue ... .. 88
Limestone ............. 26
Shale, light 12
Shale, sandy 10
Shale ..o e 15
Limestone ....c..ouiitiiii it e 43
Shale .o e 10
Limestone ..ottt e e 5
Bhale oo e, 12
Limestone ....oueuuiiiii i e 8
Shale, black ....ouvnininiii e 2
Limestone ......ovuiniininii i e 25
Shale ..ot 50
Limestone .....c.o.oniiiiiiiii i e 5
Shale, light ......oiuiiiiii i 5
Limestone 24
Shale ..... 1
Limestone 15
Clay «oooovvivviniinn... 5
Limestone 4
Shale, blue 76
Limestone 5
Bl e e 5
Redrock ..o 2
Shale ..o 3
Limestone 8
Shale, light .....couviii i 25
Limestone .........cooiiiiiiiiiiiiiii 7
Shale ...oovvniiii i 4
Limestone 1
Shale .....coooeviiiiii 2
Limestone 1
Shale 1
Limestone 19
Shale, blue 3
Limestone 1
Shale ..ottt 3
Limestone 5
Shale .. 5
Limestone 18
Shale ..ot 3
Limestone ...........c.oiiiiiiiiiii i 4
Shale, light ................ o 8
Limestone ...........coooiiiii 40
Shale ... 1
Limestone .........c.oooiiiiiiiiiiiiiiii i 10
Shale ...t 2
Limestone .........cocovuiiuiiiiiiiiii 26
Shale, light ............. ... 4
Limestone 2
Shale ...........oovoin.. 2
Limestone 35
Shale ... 4
Limestone 4
Shale ..o 2

67

Depth
in feet
66

83

85
165
169
257
283
295
305
320
363
373
378
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Thickness Depth

Stratum in feet in feet
Limestone ............c.ceieiiiiiint. N 8 883
Shale vt e e i e, 2 885
Limestone . .ouuuueeinnie e ienereeniaeniaeeannesannenn 15 900
Shale .ot e e 4 904
Limestone ... 49 953
Shale ........ ... 5 958
Granite, gray .17 975
Granite,red ............outt. . 15 990
Shale .....oviiiiir i e 1 991
Granite, Zray ....uueeeinnneeennnneennneennneeeeenneeeannanes 102 1,093

The above record shows the tep of the granite at 958 feet. The
well was drilled to a depth of 1,093 feet and abandoned. Pink,
medium to fine-grained granite and chlorite schists are reported to
have been penetrated by the Bardwell well. This well is often
known as the Zeandale well because of its location near Zeandale.

The Empire Oil and Refining Company No. 1 Root well in the
cen. SW14 NE14 sec. 1, T. 11 8., R. 9 E,, struck the granite surface
at 1,180 feet and drilled 820 feet into it to a total depth of 2,000
feet. Pink, medium to fine-grained granite is reported from this
well. A record of this well and a description of the granite cuttings
are given in Bulletin 3 of the Kansas Geological Survey.?® The rec-
ord follows:

Record of well south of Wabaunsee, Wabaunsee County
Thickness Depth

Stratum in feet in feet
13 Y2 L= J PSR 90 90
LImestone . .....oiiiiiiiiii i e e e e 20 110
Shale, black ....ovintiiiiii i e e 5 115
Shale, light ........oiiiiiiiii e 10 125
Shale, black .....oouviiiiiiiii e 40 165
720 1T 51 703 1 L= Y AP 30 195
Sand (Water) . .oottrttitiini ittt eeaiiiiieeneeaeann 23 218
LAIEStODE « vttt ettt et 92 310
1] 7% = 10 320
LAMEStONE .« \vtteeeeeeteeeniiieieeee ettt 30 350
[N T8 406 151703 £ = P 30 380
Shale (little gas) 15 395
LImeStOne . .vvvvvinneereeeeonnnneneeeeaonnnnnnnes 26 421
1) 0¥ U3 PP 39 460
DYoo) oY= Y PN 24 484
1S Y21 L= 20 504
LAMEStONE vttt eeeeeenesinreeeeeesenaaanannneeeeens 2 506
SANASEONE 1ttt ettt e e 16 522
1<) 1YY (YA USRI 20 542
LAMEStOME .« vttt ettt et e e e 38 580
o) 1721 L= AN 6 586
LAINESEONE « v vt ettt eteeeeeeeeeranseeeaeeeeanasennnseeennnes 6 592
) 1YY (=Y AP 36 628
LINESEONE & eeeee e teeaeanaa et 4 632
REATOCK v vt tttt e ttee e eeieeeaeeeaneeeessaeennneeennnes 20 652

538. Op. cit.. pp. 150, 163.



Subsurface Studies in N. E. Kansas 69

Thickness Depth

Stratum in feet in feet
Shale vt e e e 658
SaNdStONe .vvuttii i e i e e i 675
Shale ...oovvviiiiiiiiii i e isssssseeasaseasanaen 735
Limestone . .....uieiniinteeii it e 805
Shale . e e it 870
B 051 0T ) o 972
Shale v e et e 985
Limestone ...ttt it i e 991
Shale and coal.........oiuiiiiiii ittt 1,086
Limestone . ...oventiiineit ittt it et 1,115
Shale ... i e, 1,120
Shale and flint.... .. 1,180
Granite, red ... 1,380
Granite, gray .. 1,460
Granite, red .... 1,480

Granite, gray ...... 1,990

Both the Root well and the Bardwell well were about on the
crest of the Nemaha granite ridge. Figure 3 shows the location of
the ridge and its relationship to the Forest City Basin to the east.

The Williams et al. No. 1 Henderson well in the cen. NEY4 sec. 15,
T.13 S, R. 12 E., begun in 1924 and finished in 1928, was drilled to
a total depth of 3,652 feet and encountered granite at 3,625 feet.
The steep eastward slope of the granite ridge is illustrated by these
wells. The granite in the Root well is approximately 55 feet below
sea level, while the granite in the Henderson well, 21 miles south-
east of the Root well, is approximately 2,455 feet below sea level,
a difference of 2,400 feet. The Henderson test is located well out
into the Forest City Basin.

The Empire Oil and Refining Co. No. 1 Schwalm well in the SE
cor. sec. 19, T. 12 S., R. 11 E., was drilled to a depth of 3,431 feet
and an excellent set of cuttings was saved. A careful study of these
cuttings has made accurate correlation possible. The section of the
Schwalm well is, therefore, a very good type section for Wabaunsee
county. The well is in the lowest part of the Forest City Basin for,
in spite of its depth of 3,431 feet, it reached only the St. Peter sand-
stone. The section of the Schwalm well is given below.

Empire Oil & Refining Co. No. 1 Schwalm, SE cor. sec. 19, T. 12 S, R. 11 E.

Formation

Thickness Depth

PERMIAN : in feet in feet

Council Grove group.........eeeeeeienreennnnnnns 295 0-295
PENNSYLVANIAN SYSTEM :

Wabaunsee group .........cevviieeininnennnnnnnn. 605 295-900

Shawnee group .......coeeeiviineeinnneennnnnnnn. 355 900-1,255

Douglas-Pedee groups ..............cooiiiiiinn. 240 1,255-1,495

Bronson-Lansing groups ...........cceeiiiiiinnnn. 355 1,495-1,850

Marmaton-Bourbon groups ................o..o... 220 1,850-2,070
Cherokee shale .......ccviriiiiiiiinniniennnann. 415 2,070-2,485
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7 .
ormation Thickness Depth
MISSISSIPPIAN SYSTEM : in feet in feet

“Mississippi lime” ... ... 320 2,485-2,805

Kinderhook shale ............cccovviiivvinne... 185 2,805-2,990
SILURIAN AND DEVONIAN SYSTEMS:

Siluro-Devonian formation ...............coovenn. 225 2,990-3,215
ORDOVICIAN SYSTEM :

Maquoketa shale ..............ccoiiiiiiiiiiian, 70 3,215-3,285

Galena-Platteville limestone ..................... 115 3,285-3,400

St. Peter sandstone..........ccoveiieinnenneennnns 31 3,400-3,431

No shows of oil or gas were reported in this well. The Schwalm
well is included in the east-west cross-section, Plate I.

The Ramsey Petroleum Company No. 1 Kaul well in the SW14
NE14 NE14 sec. 2, T. 11 8., R. 11 E., was drilled to the Siluro-
Devonian formation, but found no oil or gas. The well went to
2,830 feet. The section of this well is as follows:

Ramsey Petroleum Co. No. 1 Kaul, SWi% NEY NEY% sec.2,T.11 8. R.11 E.

Formation Thickness  Depth

PENNSYLVANIAN SYSTEM : in feet in feet

Wabaunsee groups ............c.oeeevviineeneenns 560 0-560

Shawnee group .........eeeeiiiiiiiieeennnnennenn 410 560-970

Douglas-Pedee groups .........cooovuiviieeeennnn 200 970-1,170

Bronson-Lansing groups ...........ccoiiieennne.. 355 1,170-1,525

Marmaton-Bourbon groups ..............c.oeiinn 223 1,525-1,748

Cherokee shale .........ccooiiiiiiiiiiiennnnnn. 492 1,748-2,240
MisSISSIPPIAN SYSTEM :

“Mississippi lime” .....ooiiiiniiinieeanenn.ns 135 2,240-2,375

Kinderhook shale ..............ccooiiiiea.... 210 2,375-2,585
SILURIAN AND DEVONIAN SYSTEMS :

Siluro-Devonian formation .........covveveneenn. 245 2,585-2,830 T.D.

A discussion of the lower section is given by F. C. Edson,’* in
which the Kinderhook beds are described in detail. The top of the
Kinderhook shale was a bed of soft, light pinkish-gray shale about
15 feet in thickness. Below this was a light greenish-gray shale
which carried Sporangites huronense from 2445 to 2,580 feet.
Banded reddish-brown and greenish-gray shale at the base, 2,580-
2,585 feet, carried these plant spores also. The dolomitic limestone
below the Kinderhook shale, identified as Siluro-Devonian-by the
writer, was described by Edson as a cream-colored dolomitic lime-
stone from 2,585 to 2,620 feet, passing into a 10-foot zone of white
and gray semitranslucent chert, and then cream to buff finely
crystalline pure dolomite. Edson describes the lowest sample which
she examined, at 2,650 feet, as containing a small amount of irreg-

54. Edson, F. C.: Pre-Mississippian sediments in central Kansas. Am. Assoc. Petroleum
Geologists, Bull., vol. 18, No. 5, pp. 442-443, 1929.
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ular subangular, frosted sand. No age is assigned to this dolomite
by Mrs. Edson.

Three other wells drilled in Wabaunsee county reached the ‘“Mis-
sissippi lime.” The Kansas Oil Association No. 1 Wille well in the
cen. SW14 NE14 sec. 5, T. 11 S,, R. 11 E., was drilled to 2,700 feet
and reported a showing of oil and gas in sand at 2,000 to 2,024 feet,
but was abandoned. The section of this well is as follows:

Kansas 0il Association No. 1 Wille, cen. SWY% NE% sec.5,T.11 8., R. 11 E.

Formation Thickness  Depth

PERMIAN SYSTEM : in feet in feet

Council GIove group ..........eevuiveniuenneennnns 290 0-290
PENNSYLVANIAN SYSTEM :

Wabaunsee Zroup .........ceeeeeeeinneeennnennns 450 290-740

Shawnee Zroup ......coovuveenneeennneeennneennns 385 740-1,125

Douglas-Pedee groups ........oocoviiieeiininnann 200 1,125-1,325

Bronson-Lansing groups .............eeeeieeannn. 370 1,325-1,695

Marmaton-Bourbon groups ..........c...oiiienn 180 1,695-1,875

Cherokee shale ........covviiiiiiiiieiiiennnnn. 420 1,875-2,295
MIiSSISSIPPIAN SYSTEM :

“Mississippi lime” .......oieiiiiiiiiiii e 185 2,295-2,480

Kinderhook shale ........ccoiiiiiiiiiiiin, 220 2,480-2,700 T.D.

The American Petroleum Corporation drilled a well on the
Schmidt farm in the cen. SE14 SE14 sec. 9, T. 12 8., R. 10 E,, to a
depth of 2,339 feet and was abandoned. It penetrated the following
formations:

American Petroleum Corporation No. 1 Schmidt, cen. SEY4 SEY% sec. 9,
T.12 8, R. 10 E.

Formation

Thickness Depth

PERMIAN SYSTEM : in feet in feet

Council Grove group.......coeeevevinneeeeeeennn. 270 0-270?
PENNSYLVANIAN SYSTEM :

Wabaunsee group ..........eeeeeeeeneenneneeeens 490 270?-760

Shawnee group .........ceeeeeieeinieeenneeennnenn 350 760-1,110

Douglas-Pedee groups ........covvviviiiiininnnn. 200 1,110-1,310

Bronson-Lansing groups .........cc.oeeieeiineean 365 1,310-1,675

Marmaton-Bourbon groups ................ ..., 200 1,675-1,875

Cherokee shale ..........ccooiiiiiiiiiiiiiin... 395 1,875-2,270
Mi1SSISSIPPIAN SYSTEM :

“Mississippi lime” ... ...ttt 69 2,270-2,339 T.D.

A well drilled in the NW14 SEY4 SEY of sec. 9, T. 12 S, R. 10 E,
the Coleman-Edgerton No. 1-B Smith, produced 44,000 cubic feet of
helium gas in sand at 266 to 276 feet. This is very unusual and is
the only recorded well in northeastern Kansas producing helium
gas. No attempt has been made to develop this helium gas area by
further drilling.
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Another deep test in Wabaunsee county was the Steinmeyer No. 1
well drilled by the Manhattan Oil Company in the NE14 NW1;
SW14 sec. 11, T. 13 S., R. 10 E. This well was drilled to a depth
of 2,405 feet and found a hole full of water in the “Mississippi lime.”
The record of this well is given below.

Manhattan Oil Company No. 1 Steinmeyer, NE cor. NWY% SW sec. 11,
T.13 8, R. 10 E.

Formation Thickness Depth

PERMIAN SYSTEM : in feet in feet

Council Grove group.........ovvvveiirianennnnnn. 195 0-195
PENNSYLVANIAN SYSTEM :

Wabaunsee group ..........ccoviiiiiiiiiiin.... 195-785

Shawnee group ......... .. 785-1,160

Douglas-Pedee groups .... 1,160-1,365

Bronson-Lansing groups ... 1,365-1,735

Marmaton-Bourbon groups ...................... 210 1,735-1,945

Cherokee shale ........ccooviiiiiiiiiiiiiiiann. 395 1,945-2 340
MIiSSISSIPPIAN SYSTEM :

“Mississippi lime” ......oeiiiiiiiiiii i 65 2,340-2,405 T.D.

The log of this well is included in the east-west cross-section in
Plate 1.

The exploration and development of oil and gas in Wabaunsee
county has been slow up to the present time. This is due in a large
part to the disappointing results of the wells that have been drilled.
With the exception of a few shows of oil and gas, the only productive
well is the Smith No. 1-B in sec. 9, T. 12 8., R. 10 E., which produced
helium gas. Plate XII shows the location of the various tests in
Wabaunsee county.

Wyandotte County

Wyandotte county has been surveyed by N. D. Newell and J. M.
Jewett, and Circular 4%% gives some of their findings. The surface
beds in Wyandotte county are Lower Pennsylvanian, belonging
principally to the Missouri series of the new Pennsylvanian classi-
fication. The Pennsylvanian beds are generally well exposed, al-
though some are masked by glacial gravels and till.

Wyandotte county stands out prominently in northeastern Kan-
sas as a gas-producing area. While gas is being produced over a
large part of the county, there are two fairly distinct gas fields, the
Fairfax field in sections 25, 26, 27, and 34, T. 10 S,, R. 25 E., and
the Bethel gas field in sections 24, 25, 26, 35, 37, T. 10 S,, R. 23 E,,
30 and 31, T.10 8., R. 24 E,, and 1 and 2, T. 11 S.,, R. 23 E. Two

55. Newell, Norman D.: Mineral resources of Wyandotte county, Kansas. Kansas Geol.
Survey, Circ. 4, 1931.
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smaller fields in Wyandotte county are the Welborn field, northeast
of Welborn in sections 23, 24, 25, 35, T. 10 S., R. 24 E., and 19, T.
10 S, R. 25 E., and the Dunlap field in sec. 8, T. 11 8., R. 23 E.

All of the gas produced in Wyandotte county is found in the
Marmaton group and Cherokee shale. The Squirrel sand near the
top of the Cherokee shale is the most important gas zone. The Peru
sand in the Pleasanton formation is the next most important gas
zone. No gas or oil has been obtained in commercial quantities from
the “Mississippi lime” wells drilled in Wyandotte county. Whether
the unsuccessful tests in the “Mississippi lime” have been due to
poor structural locations or lack of oil and gas in the “lime” is not
known. It will require more careful study of structures and more
drilling to ascertain whether the pre-Pennsylvanian beds underlying
Wyandotte county are productive or not. It is more than likely
that many of the structures apparent on the surface do not extend
below the Pennsylvanian beds, but again only deep drilling can
prove or disprove this supposition.

There have been wells producing gas for many years in Wyan-
dotte county, but only in the last three years has there been active
development. Both the Bethel and Fairfax fields were opened in
1930.

The Fairfax gas field, located in the industrial district north of
Kansas City, Kansas, has about 40 wells producing from two hori-
zons in the Marmaton group. The most important gas horizon is
the Peru sand, found at about 350-400 feet below the surface. The
other gas zone is a shale at about 225-275 feet below the surface.
The Peru sand averages about 30 feet in thickness. The initial
daily production ranges up to two and a quarter million cubic feet of
gas, but the average for the field is less than one million cubic feet.
The gas accumulation is due primarily to structure, but is locally
affected by the lenticularity of the sand bodies. The sands thicken
and thin locally and cause great variation in the production of the
wells. The Bartlesville sand has been tested, but was not com-
mercially productive. Likewise the Burgess sand and “Mississippi
lime” were penetrated, but were not productive. The probable gas
reserves, based on pressure decline curves, are about 700,000,000
cubic feet.

The Bethel gas field, west and northwest of Bethel, has about 60
gas wells producing from the Squirrel and Peru sands. The field
was opened in November, 1930, and drilling has been active since
that date. The Squirrel sand is the most important gas zone in this
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field and is found at a depth of about 700 feet. The sand is 75 to
100 feet below the base of the Fort Scott limestone, or “Oswego
lime” as it is often called. The Squirrel sand averages about 30
feet in thickness with a maximum recorded thickness of 31 feet.
The Peru sand in the Bethel field is found at a depth of about 550
feet and is less than 20 feet thick on an average. Some wells have
been drilled to the Bartlesville sand in this area, but little gas was
found. The probable gas reserves of this field based on the pressure
decline from 165 to 140 pounds are estimated at about six billion
cubic feet.

The Welborn field, northeast of Welborn in secs. 23, 24, and 25,
T. 10 8., R. 24 E., and sec. 19, T. 10 S,, R. 25 E., has about 15 gas
wells producing from the Squirrel and Peru sands. The rock pres-
sure has declined quite rapidly in this field from 162 to 57 pounds
and the reserves are not large.

The Dunlap field in sec. 8, T. 11 S., R. 23 E., on the Dunlap and
McKee leases, is controlled by the Arrow Oil and Gas Company.
There are about eight wells at present producing from the Squirrel
and Peru sands, but they are not large wells, averaging less than
half a million cubic feet daily production. The estimated probable
reserves for this field, based on pressure decline from 136 to 112
pounds, are about one billion cubic feet.

Very few deep wells have been drilled in Wyandotte county. The
deepest was the Bonner Springs Oil and Gas Company No. 1 Bonner
Springs well in sec. 20, T. 11 8., R. 23 E., drilled to 2,200 feet. The
section of the well is as follows:

Bonner Springs Oil & Gas Co. No. 1 Bonner Springs, sec. 20, T.11 S, R. 23 E.

Formation Thickness Depth

PENNSYLVANIAN SYSTEM : in feet in feet

Bronson-Lansing groups ..............cooiiiiinnn 190 0-190

Marmaton-Bourbon groups ............ ... 260 190-450

Cherokee shale .......ccovuiiiiiiiniiiennnennn. 390 450-840
MISSISSIPPIAN SYSTEM :

“Mississippi lime” ........oiiiiiiiiiiiiii... 325 840-1,165

Kinderhook shale ............ ..., 150 1,165-1,315
ORDOVICIAN SYSTEM :

Galena-Platteville limestone ..................... 190 1,315-1,505

St. Peter sandstone...........c.cooiviiiiiiennn... 35 1,505-1,540
CAMBRO-ORDOVICIAN SYSTEM :

“Siliceous lime” ........ ... i, 660 1,540-2,200 T.D.

This log is included in the east-west cross-section, Plate 1.
Three wells were drilled to the “Mississippi lime” near Bonner
Springs, in addition to the Bonner Springs No. 1, by the Bonner
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Springs Oil and Gas Company. The wells are the No. 1 Twist in
the SE cor. NE14 sec. 29, T. 11 S, R. 23 E.; No. 1 Schubert in the
SE cor. NE14 sec. 30, T. 11 8., R. 23 E.; and No. 1 Kinahan in the
SE cor. NW1; sec. 21, T. 11 S, R. 23 E. The sections in the wells
are very similar, and that of the Twist well, as given below, is
typical for the area.

Bonner Springs Oil and Gas Company No. 1 Twist, SE cor. NEY% sec. 29
T.118,R.23 E.

Formation Thickness Depth
PENNSYLVANIAN SYSTEM : in feet in feet
Bronson-Lansing groups ..............coeeennnn.. 340 0-340
Marmaton-Bourbon groups ...............con.... 205 340-545
Cherokee group ........covvereviennneenennnenens 445 545-990
MISSISSIPPIAN SYSTEM :
“Mississippi lime” . ....ooiiiiiiiiiiiiiin 50 990-1,040 T.D.

This well is included in the east-west cross-section of northeastern
Kansas, Plate 1.

The future development of oil in Wyandotte county is prob-
lematical, but there seems to be room for considerable development
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of gas in the county. Much of the drilling has been done without
careful geologic study and it seems likely that with detailed mapping
new areas can be developed into good gas fields. Plate XIII shows
the location of the several fields in Wyandotte county as well as
scattered wells.

List of wells in northeastern Kansas drilled to “Muississippi lime” or deeper

Company Well T.D.
Valley Petroleum Co...... Mann No. 1........ SE NW‘/4,, sec. 21,
,R.1I9E.. .o 2315
Valley Petroleum Co...... Stout No. 2........ Cen. NW%, sec. 30,
T. 3 S, R. 20 Euvvvevnnnnn. 2120
Diamond drill hole....... Atchison ........... SW1/4 NE, sec. 18,
v . 6S,R.21B............. 1392
Garvin et al............. Lutz No. 1......... SW1/4 NW% NW%, sec. 27,
LTS, R.IGE.....ccvennunnns 2774
Indian Mound Oil Co.... Oak Mills No. 1.... NE cor. sec. 13,
T. ,R.21E....ooiieanaes 2890
Goens et al.......ovuun.. Wabense No. 1...... Cen. NE14 NW%, sec. 3,
T.8S,R.14E.............. 2953
Lansing coal shaft....... ...........oviiet. NE%SE%NE%, sec. 27,
8S,R.22E.....000uvuvnnn 2116
Northern O. and G. Co... Winchester No. 1.... NW cor. sec. 13
T. 98, R. 19E.......olt. 3440
Parker Oil Co....ovvuntns Bardwell No. 1...... Sec. 26,
T.10 S, R. 9E.............. 1093
Jennings Oil Co.......... Miller No. 1........ NW1/4 SE1 SE14, sec. 12,
T.10S.,, R.10E............. 2015
Advance O. and R. Co.... Shawnee No. 1...... SW14 NW%, sec. 14,
T. 13 S., R. 10 E ............. 2700
Empire O. and R. Co..... Root No. 1......... Cen. SW% NEY, sec. 1,
T.11 8, R.9E............. 2000
Ramsey et al............ Kaul No. 1......... SE cor. NEl, NE%%, sec. 2,
T.11 S, R. 11 E............ 2830
Kansas Oil Assoc......... Wille No. 1......... Cen. SW1 NE%, sec. 5,
T.11 S, R. 11 E............ 2700
Diamond Drilling ....... McFarland No. 1.... SW cor. sec 31,
T.118, R 11 Evvvennnnnnn. 2006
Hall et al............... Werner No. 1....... SE cor. NW1/4, sec. 36,
T. 11 S,R.13E ............. 2006
Onarch O. and G. Co..... Allen No. 1......... SE cor. NE% NW%, sec. 2,
T 118 R 14 Eeurnernnns 2471
Forrester et al........... Hummer No. 1...... Cen. SW%, sec. 14,
11 S, R.16 E............ 3055
Anderson Drilling Co..... Gramse No. 1....... SE1, DE%, sec. 4,
T.11S,R. 18E............. 2324
Bonner Springs O. and G., Bonner Springs No. 1, Sec. 20,
T 11 8., R PR 2200
Bonner Springs O. and G.; Twist No. 1........ SE cor. NE4, sec. 29,
T. 118, R. 23 Eeovvnnnennn.. 1040
Bonner Springs O. and G., Schubert No. 1..... SE cor. NE14, sec. 30,
T. 11 S., R. 23 E ............. 1014
Bonner Springs O. and G., Kinahan No. 1...... SE cor. NW1/¢,, sec. 21,
T.118S,R.23E............. 853
American Petroleum Co... Schmidt No. 1...... Cen. SE% SE%, sec. 9,
2S8,R.10E............. 2339
Empire O. and R. Co..... Schwalm No. 1..... SE cor. sec. 19,
T. 12 8., R. 11 E............ 3431
Jenkins and Scott....... Hayden No. 1...... NE1/4 NE1; SE4, sec. 8,
.12 S, R.14 E....oul 2693
McBride and Givens..... Shirley No. 1....... NE cor. SW1, sec. 21,
T. 12 S, R. 14 E ............. 2469
Green et al.............. Ripley No. 1....... NW cor. NE%, sec. 12,
T. 1 ,R.I6E............. 3320
Smith et al.............. Smith No. 1........ SW cor. SEIA, sec. 28,

T.12 8., R. 19 B, 2382
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Company Well
Forrester et al........... Yazel No. 1......
Manhattan Oil Co........ Steinmeyer No. 1....
Williams et al............ Henderson No. 1...
Wapeka Oil Co..... «.... Neal No. 1.........
Wapeka Oil Co....... ... Schwab No. 1......

Ft. Scott Foundry Co.... Olathe well ...

Benedum-Trees ......... Lockhart No. 1....
Universal Oil Co........ . Harrington No. 1...
Universal Oil Co........ . Mabhaffie No. 1.....
Stokes Co. .....oovvn... Seckinger No. 1.....
Stokes Co. ............. Marshall No. 2...
Higgins ....... P Harrison No. 1.....
Higgins ........ «veves.. Conboy No. 1....

77
T. D.
Sec. 18,
T.12 8, R. 22 E......... .... 1546
NE cor. NW14 SW%, sec. 11,
T.183S,R. 10 E............. 2405
Cen. NE, sec. 15,
T.13'S., R. 12 E............. 3652
Cen. SW1;, NE, sec. 26,
T.13S, R. 15 E............. 2430
Sec. 30,
T.138,R.22E............. 2162
SWi4 SW1/4 NE%, sec. 35,
.13 S, R. 28 E............. 1522
. SW cor. sec. 17,
T.14S,R. 11 E............. 2665
NE cor. SW14, sec. 12,
T.14S,R.22E............. 2421
. Sec. 4,
T.14S,R. 28 E............. 1785
Cen. W15, SEY, sec. 5,
T. 15 S, R. 22 E ....... Ceeaas 1036
. Cen. NW14 NE%, sec. 11,
T. S,R.22E............. 1086
NW cor. sec. 6,
T.15 8, R. 25 E............ 975
SE cor. SW, sec. 7,
T. 15 8., R. 25 E.....oooo.. 1012
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