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Blaine formation. The Blaine interval is occupied by beds of white and pink crystalline anhydrite separated by one or
two thin beds of dark-red or reddish-brown argillite.

The Flowerpot shale, Cedar Hills sandstone, and Salt Plain formation constitute a sequence of red argillites,
stringers of anhydrite, fibrous gypsum, buff sucrose dolomite, calcareous or maroon sandstone, and beds of salt.

Two thick sandstone beds, separated by bright-red shale containing some fibrous gypsum and a thin, medium-
grained, white, calcareous sandstone, are present in the upper part of the Harper sandstone. The middle Harper
interval contains soft, yellowish-gray, dolomitic argillite; fine, dolomitic red sandstone; soft, calcareous, light-gray
shale; and thin stringers of fibrous gypsum. The lower Harper beds are predominantly soft, medium- and frosted-
grained sandstone. The Harper sandstone differs greatly in thickness from place to place, seemingly because of the
addition of beds at the base.

Sumner group.—The Stone Corral dolomite, Ninnescah shale, and Wellington formation form the Sumner
group. The Stone Corral dolomite consists predominantly of white crystalline anhydrite in the subsurface and is there
called by many geologists the Cimarron anhydrite. A thin bed of dense, reddish-brown, dolomitic argillite occurs in
places at its top; one or two thin stringers of finely granular grayish-buff dolomite are present locally.

The Ninnescah shale consists of red, reddish-brown, and maroon argillites, thin beds of fibrous gypsum, and
dolomitic argillites. Light-buff dolomitic sandstones are present in some places.

Greenish-gray and maroon dolomitic argillites occur in places at the top of the Wellington formation; these
are underlain by very fine, angular, brown and green argillaceous sandstone, which, in turn, is underlain by a sequence
of light-gray and cream-colored anhydrite beds interlaminated with light-gray, gritty, dolomitic argillites. The
thickness of the Hutchinson salt varies greatly. In places it is absent or partly represented by anhydrite and green
shales. The Wellington formation thins westward, owing mainly to lensing out of the thick salt beds.

changes in facies toward the Kansas-Colorado State line and its interval is occupied by a 10-food bed of red coarsely
crystalline dolomite underlain by 10 feet of cream-colored,angular, very fine-grained dolomitic sandstone. A reddish-
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g Taloga stzjlrtgg:)rse 3 INTRODUCTION e Sooy conglomurch.—ObT the Centr‘czlI Kansas uplift and its flanks ﬁnd throug:ouj muc;l of Véehster'r: Kansas
| formation one = A subsurface investigation of for western Kansas, easter Colorado, and parts of Oklahomo and Nebraska T e e e o beds g ot e Chercs v Kanos Ciy.This dveitel sone 1 called Socy
2 ()] was undertaken in 1943 by the Geologicql Survey, U. S. Department of the Interior, in cooperation with thg S'Pte Ge- conglomgerate by petroleum geZ)Iogists angd ygields ?)il in some places. On the line Af this cross section the Sooy cony-
~ P ological Survey of Kansas. The purposes of the investigation are (1) correlation of subsurface beds of the oil fields of | R he base of the Ch ! ‘ h d to Sc
2| ° -~ i . £ Okla- glomerate is present at the base of the Cherokee formation from Ford county northwestward to Scott county, but
central-western Kansas with beds penetrated by dry holes in far western Kansas, eastern Colorado, and parts o a A . N
3 o) 3 y ary i foaoil g it is absent in Greeley and Wallace counties unless represented there by about 20 feet of mustard-green shales and
203 XT F'Red Beds” homa and Nebraska, and (2) preparation of cross sections and maps of the region showing the subsurface distribution calcareous and pyritic sandstones in the basal part of the Cherokee shale
— DOy Creek opo D c k shal of several formations believed to be prospectively valuable as reservoirs for oil and gas. Py P .
o dolomite (Blaine gypsum) 0g Lreek shale Th; haccomponying c;os; section is the first °J aseries :‘f row slzcﬁ?ns 9:“1‘9 S°'t“e °'f<'he 'esur'"s of the ‘“Velf' Pre-Cherokee Beds
. tigation. e preparation of the cross section was begun in the oil fields of central-western Kansas where many wells . . .
= Blaine formation een drilled. The subsurface stratigraphic subdivisions in this area are well known to petroleum geologists In well 7, Ford county, and in wells 2 and 3, Greeley an_d Wallace counties, Pefis'org present which seem to
have b € grap i . be older than the Cherokee shale and younger than the underlying beds of known Mississippian age. These beds are
= through many years of microscopic study of well samples. These geologists have identified in the subsurface many - young n the u ying PP ge. 2
il . . X . : designated as pre-Cherokee Pennsylvanian on the cross section. In Ford county they are cream-colored to white
Flowerpot shale subdivisions of the Permian and Pennsylvanian systems described by geologists of the State and Federal Geological d ! el i i c A
< . . P e i i coarsely crystalline limestone, dolomitic and cherty near the top and including one or two thin beds of greenish-
Surveys from outcrops in central and eastern Kansas, and they have identified most principal subdivisions of the Mis: Hite floky shale- in Greel ty the bed d tic shal Aot pir li CiWall
() PR L HH sissippian, Devonian, Ordovician, and Cambrian systems described by the State and Federal Geological Surveys from white flaky shale; in Greeley county the beds are bloc!< and gray pyritic shales and a few thin limestones; in Wallace
o 7P vl . . ; o I d d used b county they are dark-buff, coarsely crystalline, glauconitic limestones, separated by dark-gray and greenish-gray shales
< /// L S 27 outcrops mainly in Missouri and partly in Oklahoma. The subsurface subdivisions generally agreed upon and used Dy and ome o two thin. calcareous, glauconiti " Bed tly named Kea formation by Thom d
i 2 72, Kansas petroleum geologists for the oil fields in central-western Kansas were accepted as a basis for correlations nd one o 2 ous, glauconitic sandstones. Beds recently rny ation by Thompson' are,
) Whitehorse o2 Z 2 o I F Z Ced Hills <hown in the cross sections at least in part, equivalent in age to these pre-Cherokee Pennsylvanian beds.
o Z 22 edar Hi : N
(@] sandstone ///// = A7 / 77 // dstone The correlations were carried westward from well to well by microscopic examination of well samples. Each
L= /j/ > Z sandston o of the geologists assigned to the project selected a cross section and carried his investigation westward independently MISSISSIPPIAN SYSTEM
+15001: = frand but conferred frequently with other geologists on the project and with geologists engaged in similar investigations Meramecian Series
A o for oil companies. Each cross section thus prepared includes wells selected as nearly as possible along gfrcight courses The Ste. Genevieve, St. Louis, and Spergen and Warsaw limestones of the Meramecian series were tentatively
E3 and as many wells as possible spaced only a few miles apart. In parts of the area few wells have been drilled and it was identified on the cross section. The Ste. Genevieve limestone, uppermost formation of the Meramecian series, is pres-
g. necessary to use wells spaced many miles apart. ent in the structurally lower parts of the region traversed by the cross section; it is absent in the higher parts probably
a ACKNOWLEDGMENTS because of pre-Pennsylvanian erosion. The Ste. Genevieve consists of buff-colored, fine to medium crystalline, nearly
Siaine v— A n n " ible without th i ¢ geologist d oil . " everywhere finely oolitic and glauconitic limestone; some beds are locally both oolitic and sandy; chert rarely is present.
ain . 2 n investigation such as this is not possible withou e cooperation of ge ists and oil companies who op- e " . . . .
formation (Blaine gypsum) erate in the region. The writer is glad of this opportunity to express her appreciation of the aid of many oil com- finel The 1St. sorlrsn!ltmets’t??e 'S Iesls oc:jl'tl'c t.lr;?nl.'he S:e' Gened\/lzve"o?_d, ;n ploces|, contains belds of I?Lfffgr‘bro_wrj
i leurn geologists, and of the State Geological Survey of Kansas for the loan of well samples. A. J. Crowle inely granular dolomite, buff granular dolomitic limestone, and buff finely granular porous glauconitic dolomite;
pariies, petroleum geologists, °9 Y et P Y bluish-gray semitranslucent chert is present near the base of the formation in most places
Flowerpot shale contributed stratigraphic criteria for establishing lithologic subdivisions of the Mississippian system. L.G. Henbest X ) N places.
and other paleontologists of the Federal Geological Survey identified the microfossils. . The proper correlation of the limestones assigned to the Spergen and Warsaw interval is not known; they may
t Plain be Spergen or Warsaw in age or may partly represent both formations. These beds are called Spergen by some Kansas
o ?cc:rlmoﬁon LOCATION geologists. These so-called Spergen beds are variable in character. Buff or dark-gray limestones or dolomitic lime-
3| sait Plain Cross seton No 1 estnds ro he Snli rlie Ol Campary . B Yung No. wl, i tecentr f the s e cor Joms o e e 8 el o SO fand il ey i il chnt ey
2 formation south line of the SEV4 sec. 34, T. 27S., R. 21 W., eastern Ford county, Kansas, northwestward to the Sinclair Prairie .fp P h° o Dresent in mony wells p y everyw L € base. The forami-
a Oil Company Glad Brock No. 1 well, in the SEVa NW Y4 NEV4 sec. 19, T.13§,, R.42W., Wallace county, Kansas. It nifer Endothyra is p ARy WELis. Osagian Seri
& includes nine wells, numbered from northwest to southeast. The line of the section and the wells are shown on the It h t been practicable in the preparati 9 " thrles tion to differentiate all f i £ th
. as no en ( 1 on o e cross section to differentiate a ormations of the
E index map. METHOD OF WORK Osagian series. It is commoln proocﬁce omcéng subsurfa;\e geologists in Kansas to treat the Keokuk and Burlington
limestones as a unit and call it “Osage”, “Boone”, or “Mississippi lime” because in eastern and central K thy
H Harper sandstone In the preparation of this cross section the well logs were aligned on sea-level datum. Although the vertical flwoesforrr;ations are the only limestones of Osagian age present?iithologicolly the “Osage” (Burlingf':n a:;sl(clesc:kueks:a
Z =2 arper Stone Corral scale is exaggerated 160 times over the horizontal scale, it was necessary to omit fll'om thef:ross sgction many details beds are more distinctive than any other Mississippian limestones in that they are everywhere dolomitic or composed
< sandstone (Cimarron anhydrite) do | it upon WhiICh correlations have been based because even at this exaggerated scale it was impossible to show them of beds of buff or cream-colored finely granular dolor'\:ite, interlaminated with dolomitic limestone. Both dolomites
[ _ olomite adequately. and dolomitic limestones contain abundant gray to white tripolitic chert. This weathered tripolitic chert is univer-
) All wells except No. 7 used in ;his crosds fsfec’fion I\(Ne(r’e d;illedk with rotfaryhfo:ls. E;cfh sart!:pclie o‘t:toine: from sally present, especially at the top of the “Osage” beds, whether they are overlain by younger Mississippian or by Penn-
| | a1 N i t kinds of rock, most of which caved from beds above those at | i bed:
+1000 rotary drilling consists of frogmenrs of many differen ! . sylvanian beds.
e Stone_Corral dolomite (Cimarron pnhydrite) the indicated depth at which the sample was collected. Accordingly, the type of rock actually penetrated by the drill In several wells a sequence from 30 to 90 feet thick of lithologically radically dissimilar limestones occurs im-
‘ at any given depth usually cpnstifufes only a small port' of the sample obtomed}from that depth. ) Thg cross section mediately below the typical tripolitic dolomites of the “Osage” beds. The uppermost bed in this sequence is dense,
< i f
Ninnescah was prepared from defulled inteltprefed somplellogs which were made by the writer from an exomma?lon pf the well dark-buff, lithographic “birdseye” limestone which is underlain in some places by buff, porous, oolitic limestone, or
Z shale Z samples by use of a binocular microscope. An nnferprgted log, such as fhosg shown on the cross section, is made by by buff, earthy, glauconitic limestone. These limestones are underlain by gray and buff, mottled, fine to medium crys-
m recording for a given interval only that type of rock which has not appeared in the samples at shallower depths. The talline limestone containing white vitreous chert. The lowest bed in this zone is sandy in most places. Because
o Base of Enidy < well logs prepared from rotary samples are much influenced by the Personal equation of the geologist, and no two these beds differ so radically from the typical “Osage” beds and because they seem to constitute a separate, traceable
w . - experienced geologists will record a set of rotary samples exactly alike. subsurface unit, the writer believes that they probably do not belong to the Keokuk and Burlington limestones and
LL' ] Ninnescah (] The correlations shown are based on all information available from the samples. The main items noted in the has tentatively assigned them to the Fern Glen limestone, which at its outcrops in Missouri includes the Reeds Spring
— 1’ L g ] shale o examination of samples for the well Iolgs shown on th; cr;ss section are the kindls ::, fOC‘;, fhfil;‘:gk""'; grain, crystal- and St. Joe limestones. The Reeds Spring and St. Joe limestones were tentatively identified only in the northwestern
‘ | e e o e e 4 A < linity, hardness, chemical and mineral composition, bond or cementing material; type of inclu chert, its texture, part of the area.
T T ion: ooli li d stylolites; ition of sandstone, including size, sh i i i
- I o o S A color and degree of alteration; oolites or oolicasts and stylolites; composition of s stone, including size, shape and Kinderhookian Series
o T T g =z i d d f abrasion and sorting; microfossils, glauconite, and pyrite. In Kansas many very thi - . ) _ ) .
c NS = - @) :::c:;:‘ei:;bglgot;:ZISOSersi:tg;:f ;reat distances. In thge correlation of%«ells shown on the cross section enoughypers)ilste:t‘ The Gilmore City limestone of the ch!l?;ho(;lluan seél_es 'Is. buff, fme.ly sucrose, coarsely oolitic to pisolitic lime-
g ////////// el — wl beds were identified to serve as key beds for the less persistent beds associated with them; thus the identification of T:“,’"e; itis °"|t¥ Verzl:?':zs‘:zlto?::ﬁ Ztrhce":e::;/l‘ls e Gilmore City limestone is absent in well 9 at the southeast end of
e f bed ed to correlate groups of strata from well to well. his cross section, . ) L .
n Wellington ———— —  — = - : - a sequence of beds served to ¢ group Some wells contain a sequence of limestones with interlaminated grayish-green pyritic shales which seem not
: T ~Base of Enid GEOLOGY to belong to the overlying Mississippian limestones. These lower Mississippian beds have tentatively been assigned to
formation the Kinderhookian series and may possibly correlate with some part of the Sedalia limestone, Northview shale, and
This cross section traverses an area in western Kansas whose sgrfoce is formed on rocks of Quaternary, Ter- Compton limestone of southwestern Missouri.

Z tiory,‘ and Upper Cretocegus age. Bed; of Lower Cretgceous'age gncferlxe Upper_ Cretgceous begjs.ond in turn are un- The typical tripolitic dolomites of the Burlington and Keokuk limestones do not directly overlie pre-Missis-
derlain by rocks of Jurassic (?), Permlon, Pennsyl\{cnlon, Mississippian, Devonian (?), OrdoY|C|Qn, and Cambrian sippian beds in any well on the cross section. Beneath the Burlington and Keokuk in wells at the southeastern end of
age. The total thickness A°f the sedlmentcry rocks is greater than 6,000 feet. These §eds overlie a basement qofnplex the section, the so-called Fern Glen and Kinderhookian beds are found; the Gilmore City limestone is absent. In Fin-

< composed mainly of granite and schist of pre:Ccmbrlon age. Beds younger than Permian were not a part of this inves- ney and Scott counties the Burlington and Keokuk rest on the Gilmore City which, in turn, is underlain by undifferen-
tigation and are not shou(n on the cross section. The part of'eoch well shown on the section, therefore, starts at the tiated Kinderhookian beds; the Fern Glen is absent. In Greeley and Wallace counties, at the northwestern end of the

- = _5 ] top of Permian rocks, which was encountered at fiepths ranging from about 500 feet at the southeast end to about cross section, Burlington and Keokuk beds are underlain by Fern Glen and Gilmore City beds, and undifferentiated
S R e - 2 o AR . ‘// > 2,300 feet at the northwest end of the cross section. Kinderhookian beds are absent. One or all of the beds here called Fern Glen and undifferentiated Kinderhookian could
— e . 5 — = % : NS £ - - = ST = i i ity limest f each other, t that typical oolitic Gi i
== - 3 ” 3 =~ K - = 4 [ 2 represent facies changes of the Gilmore City limestone or of each other, except that typical oolitic Gilmore City beds
J] li Teslo _H_enngmn_js 5 =S : ‘ = e 2 Z : ST e = T =, (LTt ™ > ,,i/ € PERMIAN  SYSTEM overlie the undifferentiated Kinderhookian beds in wells in Finney and Scott counties, and that typical ooIIth Gil-
e < =D S = 7 L AR A T . i U > — —7 e i Guadalupian Series’ i nderlie Fern Glen beds at the northwestern end of the section. It, therefore, becomes difficult, if

o |[Winfield absent = 3 " o — = — Lo T ~ T - e = > P more City beds u ,if not
» Doyle shale At R S . = R i T 5 e = e n m The Guadalupian series is represented by the Taloga formation, the Day Creek dolomite, and the Whitehorse impossible, to decide which sequence, Fern Glen, Gilmore City, or undifferentiated Kinderhookian, is a facies change

o i 2 f ; i i which other sequence. The writer believes that the beds here called Fern Glen, Gilmore City, and undifferentiat
= ort Riley Is sandstone. In the wells in the cross section the lower part of the Taloga formation and the Day Creek dolomite are of which other seq . Y ed
o BG 'nes'?]n Olkefo sh. dbsen L | present only in well No. 3 and the Whitehorse sandstone is present in all wells except No. 9. The Taloga formation Kinderhookian are three formations separated from each other and from the Burlington and Keokuk limestones by

L orence Is..— is composed of sandy anhydrous shale, and the Day Creek dolomite consists of a bed of white crystalline anhydrite, disconformities. i
thiel 35 feet thick. The Whitehorse sandstone consists dominantly of very fine red grit containing stringers of fibrous In well 8 in Ford county and in wells 5 and 6 in Finney county, sandstone tentatively identified as the Misener
ée dOf |_I mes;onex; 0_ gypsum and bright-red shale. sandstone is present at the base of the Kinderhookian beds. In Ford county the sandstone is very fine-grained, calcare-
I-Bader_limestone.

ous, tightly cemented and quartzitic. In Finney county a cream-colored or grayish-buff, coarsely sucrose dolomite

Beattie limest Wellingion Leonardian Series containing abundant embedded coarse sand grains is present in wells 5 and 6; this bed has been called Misener sand-
estone logists and Hunton li (Devonian and Silurian) by oth

: formation Nippewalla group.—The Nippewalla group of the Leonardian series includes six formations, several of which stone (Mississippian) by some geologists and Hunton limestone (Devonian and ilurian) by others.

Eskrldge shale\ | Cottonwood Is. or are identified on the cross section. The Dog Creek shale may or may not be present and distinguishable from the

DEVONIAN AND SILURIAN SYSTEMS

A bed of dolomite found in wells 5 and 6 in Finney county may represent the Hunton limestone. This bed is
described in the preceding paragraph. As indicated there this bed is called Misener sandstone by some geologists.

ORDOVICIAN SYSTEM
Rocks of Trenton Age

Viola limestone.—The first formation encountered beneath Mississippian beds in the wells on this cross sec-
tion has been called Viola limestone by many Kansas geologists and Galena limestone by others. The Viola interval
is occupied by beds of light-colored dolomite in which the degree of crystallinity is variable from bed to bed and from
place to place. All of the dolomite beds are very cherty, and the color and kind of chert are as variable as the crystal-
linity of the dolomites. The writer believes (1) that these beds may be, in part, post-Trenton in age, possibly equiva-
lent to the Fremont limestone? of the Sawatch Range, Colorado, (2) that they may be, in part, upper Trenton in age,
equivalent to the Dubuque formation and Stewartville members of the Galena limestone in the Upper Mississippi
Valley, (3) that they are not equivalent to any part of the Viola limestone that crops out in the Arbuckle Mountains
in Oklahoma, and (4) that they perhaps are equivalent to beds called Viola in the Ardmore and Anadarko basins of
Oklahoma. . .

Rocks of Black River and Chazyan Age
Simpson rocks.—Several widely different types of beds underlying the Viola limestone have been called Simp-
son and are believed to correlate with some parts of the Simpson group which crops out in the Arbuckle Mountains of

Oklahoma. The subsurface beds in western Kansas assigned to the Simpson may be buff to brown, finely crystalline,
earthy to dense lithographic limestones; buff, coarsely crystalline to coarsely sucrose dolomites; sandy and dolomitic

Fort Riley |s Wolfcampian Series - or green plastic shales; cherty, sandy, and shaly dolomites; and dolomitic limestones. These beds do not occur in a per-
(% @ Chase group.—The Chase group consists of several formations. The group maintains a fairly uniform thick- sistent sequence and no individual bed can be traced for any great distance. Their exact correlation with any of the
8 Oketo shale Barneston g ness except near the Kansas-Colorado State line, where it it somewhat thinner owing to the absence of the Winfield named formations of the Simpson group and their precise age are unknown. The writer believes that beds (includ-
E 3 limestone c and Florence limestones. In places the Herington limestone has grayish-buff, finely and profusely oolicastic dolomite in- ing the Harding sandstone) of Chazyan and Black River age are probably represented.
(=] 1 Florence Is. (&) tercalated with fine-grained micaceous sandstone at the top. These beds are underlain by buff to tan, more coarsely
é . sucrose dolomite containing a minor amount of pink and white, opaque, mottled chert. The Herington limestone ORDOVICIAN AND CAMBRIAN SYSTEMS

Rocks of Beekmantown and St. Croixian Age

Wreford limestone brown shale and, toward the west, a red coarsely crystalline dolomite occur just below the Herington interval. Arbuckle limestone.—The Lower Ordovician dolomites encountered in wells drilled in the Mid-Continent region
Z Oread limestone ] - The Winfield limestone in its subsurface expression is cream-colored to buff sucrose dolomite containing are cream-colored and COQTSELY rhombic; tripolitic Clhe"f cornmonl); is present O;_r;fhe fzp|°f the sequence; other types
I /or_Douglas Speiser shale abundant gray, subvitreous chert. The Winfield also undergoes a facies change westward by first losing its chert, of chert are present lower in the sequence. Drusy dolomite is locally present. These dolomites are called Arbuckle
< pd %F—c i - Tit ~ . then becoming shaly, and finally disappearing east of the Colorado State line. Greenish-gray and maroon shales, limestone in Kansas, but their exact age and correlation with various named upper formations of the Arbuckle group
< 8 g Top of Lansing-Kansas Gty Funston limestone = which become very sandy toward the Kansas-Colorado State line, underlie the Winfield limestone. at its outcrops in the Arbuckle Mountains of Oklahoma are unknown to the writer.
—_e = \ue Rapids shale < The upper part of the Fort Riley limestone is buff to brown sucrose dolomite or cream-colored dolomitic lime- In Scott county and northwestward therefrom, the dolomites of the Arbuckle are red and very coarsely crystal-
X |o Ié) -5004 Blue P -~ stone. Minor amounts of chert generally are present; the chert is white translucent, white opaque, or gray vitreous line in places. Glauconitic dolomites are common, and sandy dolomites and sandy cherts are present. The character
Z DX 5 Undiff tiated r-500 Undifferentiated Crouse limestone o opaque. A reddish-brown, finely gritty shale, 1 to 2 feet thick, occurs about 20 feet below the top of the Fort Riley of these dolomites suggests that they may be older than those encountered at the southeastern end of the cross sec-
Olc 2 ndifferentiate and is underlain by fossiliferous calcareous dolomite which, in places, is porous and profusely oolicastic. West- tion; it is possible that they may be of Upper Cambrian age and equivalent to some part of the Manitou limestone of the
Nl - Easly Creek shale > ward, this interval is occupied by red or reddish-brown dolomitic shales. A sandy zone (dolomitic, micaceous sand- Front Range of Colorado or to some of the Upper Cambrian formations of the Arbuckle group of the Arbuckle Moun-
I ) 2 ..>.f ol stone or dolomitic, red and green, gritty sandstone) about 15 feet thick occurs in many places just above the Florence tains of Oklahoma. Well 1 at the northwest end of the cross section completely penetrated the Arbuckle limestone
vis (_-) | Bader limestone| > limestone. which at that ploc:e is ?SO feetl thick. Most of it may be of Upper Cambrian age. The Iowe_rmostv90 feet of the Ar-
> Z [E 2 O The Florence limestone in west-central Kansas is light-gray, chalky, calcareous dolomite containing abun- buckle_ limestone in .rhns well is very glauconitic and has been correlated by some geologists with the Bonneterre
Stearns shale Ol dant gray, vitreous, mottled chert. Westward, it loses its dolomitic character and becomes the uppermost true dolomite of Missouri.
- - ~ PP i . . _
Top of Des Moines (Marmaton- Cherokee) T —|_ limestone encountered in wells. The Florence in northwestern Kansas is gray, chalky, mottled, algal limestone; its Lamotte sandstone.—The basal Paleozoic beds in the Mid-Continent region form a sandstone formation
| T 2 S chert is white, light gray, dark gray, buff, or brown, and in many places is mottled or speckled. In Greeley county called Lamotte, Reagan, or Sawatch. It was reached only by well 1 in Wallace county where it is composed of glau-
=== XX io i (@] the Fort Riley limestone rests directly on a thin remnant of the Florence limestone; the Florence limestone is ab- conitic dolomitic sandstone and shaly sandstone and some glauconitic dolomite.
= S eattie limestone| c
¥ 3 > CO”OnWOOd Is. 3 sent in wells examined in Wallace county. A widespread, persistent bed of reddish-brown shale, 5 to 10 feet thick,
o SN RN S < . A 4
(f) E——A R N\ X L s Eskrldge shale 8 occurs at the base of the Florence interval. IMPORTANT UNCONFORMITIES
= c O 23 \\ ¥ \% R D N li tone The Wreford limestone is cream-buff to tan dolomitic limestone. In western-central Kansas it contains Followi he i formities sh h i
o (e SN Q e - eva iimesto (~ la li to . > X i : ollowing are the important unconformities shown on the cross section.
Ped TS~ N = renola limestone white to dark-brown fossiliferous chert which disappears northwestward. In Wallace county the Wreford lime- N ) )
I X & - — M Top of the Permian system.—Any one of several formations of Permian age may be encountered at the to
Z <| © 1% AN ESNNGED S e stone is locally absent or is represented by a bed of pinkish-cream, finely crystalline dolomite, 15 feet thick, under- of the Per:\ion system ! 4 P
—| E 3 N N o= I Undlfferenﬁoted Roca shale lain by greenish-buff, finely granular to dense calcareous dolomite. T the Sha;unee roup.—Because of truncation of the Shawnee group, beds lying 400 feet below the t f
Z wn a T Y N Wl L2 3 > _K 35 ~ SN S NI > o Red qule Is. Council Grove group.—Several formations of the Council Grove group are differentiated on the cross sec- the arou °'i’n°Ford count aregthept.o most beds in Greeley county. It is su gestg;i fhotyfurgther dfﬁline ° ; zpo
s = ’, 2 S8 N RS R N Q N N SNY \S\ = = < JOhl’lSQD shale tion. The upper part of the group consists of cream-colored and white, dense to chalky limestones and cream-col- er:sg n rr mnant of chyunnel sond:tone at the top of iyhe Sho\z/v‘nee 99 g may find an
w \\x\\ f—v < \\ N Q RO Q PSR ST ~, R D S NN =L < < ored dolomitic limestones interbedded with reddish-brown and green shales. At the base of the group is a persis- fona’ re . Erosion i PO . f' d . he Lansina-K .
Ll l o 4 \"“ X RN N 2 i t tent, widespread bed of reddish-brown gritty shale, 5 to 10 feet thick. The group thins northwestward because of Top of Lansing group.—Erosion in post-Lansing time cut far down into the Lansing-Kansas City-Bronson
Z|2 \*%\ IS \ N S Foraker limestone b e it A sequence
o . . X = X J 3 e absence of some of its upper mei rs. - ’ ) . o X
CL. @) © Undifferentiated i The Cottonwood limestone is the only member of the Beattie limestone differentiated in well cuttings. As Top of Desmoinesian series.—Post-Desmoinesian erosion truncated the Marmaton-Cherokee sequence.
- encountered in wells the Cottonwood limestone is cream-colored and chalky or light-gray, dense, fossiliferous lime- . Base of Desmoinesian series.—The Sooy conglomerate marks a period of erosion which truncated the under-
o ) ) y or light-gray, lying bed
@ Und|fferem|01ed £ stone. Its distinguishing characteristic is the presence of weathered fusulinids which “drill free” and can be found ying beds.
N .:é -10004 g in samples from nearly all wells examined. Dark-gray, maroon, and purple shale is found in most wells at the base ‘ Tsll’)"' M"";I"Pp'ﬂnd"‘fd"“l"fe""‘;YIVC”'°" ‘4?’1705"'0” began e\:jerywhere n ﬂ;e Mléd-Confb»ne:t region 01‘;'9" a
L -100 of the Cottonwood. prolonged but variable period of uplift and erosion. This orogenic period is represented in Kansas by the regionally an-
@ [ The Neva limestone is cream-colored, chalky, dense or finely granular and, in many places, is finely oolicas- gulo_r uncgnform,ty bet_ween the Mississippian and the Pepnsy!vcman systems. Irxsorpe places on the line of the cross
w| c o i tion th hic break t M Il of Ch d probabl f M
o %) 7] tic. It contains beds of gray, calcareous, fossiliferous shale; a red or maroon shale occurs at its base. Brachiopods, secHon f is stratigraphic break represents upper Meramecian time, all o esterian time, and probably most of Mor-
) ‘::, ostracods, gastropods, and fusulinids are present in several wells. Dark and light-gray marly limestones; cream- rowan time. . )
Undifferentiated B colored dense to finely sucrose dolomitic limestones; cream-colored to light-gray, chalky to finely sucrose algal lime- ) B‘_‘“ of Mississippian bedsl.—ln the_por_t of K“_"sus represented by the cross section, except for a possible rem-
=] stones; and red, reddish-brown and, in Wallace county, maroon shales occur beneath the Neva limestone. nant in Finney county, fhe. Devonian and Silurian periods are not represented by sediments. Also Upper Ordovician
; The upper Foraker limestone consists of greenish-gray, granular marl with abundant mottled buff and white (above the Trenton) time is not represented.
“\Top of Topeka lime fossiliferous chert containing fusulinids northwestward from Ford county to Scott county; the chert is absent north- . Top of A"’“;"'S‘ Iimastona.k—-The Arbuckle limestone is truncated throughout the region, including the areas
west of Scott county. where it is overlain by Simpson rocks.
Base of Paleozoic rocks.—No beds of Lower and Middle Cambrian age are present in western Kansas, and it
v ) .Admirle grulup.—The Admire group consists of cream-colored to grayish-white, chalky to finely crystalline, is probable that in places Upper Cambrian time is not represented by sediments because the so-called lower Paleozoic
fusulinid-bearing limestones interbedded with greenish-gray shale and a few beds of reddish-brown shale. The up- sandstone (Lamotte sandstone) is probably not everywhere the same bed or of the same age.
‘ permost limestone is glauconitic in Scott county. The shales decrease in thickness and number westward; their color Minor unconformities.—In addition to the maj 1 iti i i
R > g ! ) . o jor unconformities listed above there are many minor uncon-
= Pre-Cherokee Pennsylvamon beds c.hgnges from greenish-gray to predomlncqtly maroon, purple, onc‘i reddlsh-brown. In places thin gAIauconific and py- formities, disconformities, and diastems, some of which are shown on the cross section. Both the major and minor
< ritic sandstone murks(the base of the Admlre, and in other places its base is merked by a red or reddish-brown shale of unconformities are represented by the same symbol on the section. The unconformity between the Pennsylvanian and
T | : _ ' the type that occurs in both the Admire and Wabaunsee groups. The Admire group is fairly uniform in thickness Permian systems is classified as minor by the writer because along the line of the cross section there seems not to have
Z (&) St. Louis Top of Mississippian lime> = from southeast to northwest. been more than 50 feet of truncation and/or overlap at this systemic boundary. .
< g Iin"\estone < PENNSYLVANIAN SYSTEM
0 —_— Virgilian Series STRUCTURAL FEATURES
o é Spergen limestone 1ol l fWab:unsea group.—The Wabaunsee group is composed of a series of thin, grayish-buff, finely crystalline, . Andﬁ(éligcl SQV;C;U'ES‘; g"eozyaexog%e“;f:d by the scale used, have been d!l'GWn on the cross section between
. . . . | — algal, fossiliferous, locally oolitic limestones; thin greenish-gray, some reddish-brown shales; and thin, micaceous, wells 7and 8, 6 and 7, 4 and 5, and 3 and 4. e reasons for inserting these anticlines are stratigraphic; but because
—_lwJ ) Undlffe(enhqted Undlfferenhoted c o typical Pennsylvanian sandstones. Fusulinids, ramose foraminifera, brachiopods, ostracods, and bryozoans are com- the parts of the cross section between wells are inferential, the anticlinal structures shown are hypothetical.
U) E Warsaw limestone g @ ;non, Pyritic shales occur near the base of the group in many places. The thickness of the Wabaunsee group is
airly uniform along the cross section. IL AND GAS
W= sl=zZ ; fes of thi itic l °
. | %) Shawnee group.—The Shawnee group consists of a series of thick, cherty, commonly dolomitic limestones . f : .
— g Keokuk .I|mes1one Undiff tiated 1500 > interbedded with thin, grayish-green and dark-gray shales, many of which become reddish-brown and maroon north- ) Qil a.nd/or gas have F:een Produced in wesrgrn_Konsas from the fgllowmg rocks: Lamotte sandstone(; Arbuckle
Burlmgton ndifferentiate N - - limestone, Simpson rocks, Viola limestone, St. Louis limestone, a sand in the Cherokee shale called the “Patterson
- ' westward. The Shawnee group thins northwestward because of truncation of its upper beds; near the southeast end " " v ) .
| < h . X . . sand,” the Sooy conglomerate, the so-called “Oswald lime” in the Lansing-Kansas City-Bronson sequence, the so-called
imestone f th Y
I 3 : 0 of the cross section the group rests with an angular unconformity on the underlying beds. The uppermost formation “Topeka lime" which is not everywhere the true Topeka limestone of the Shawnee group, and the Fort Riley lime-
—| Fern Glen eedas Spnnq? S. R of the Shawnee group is the Topeka limestone which, where present, is a cream- or buff-colored, finely sucrose, fusu- stone and other dolomites in theyChose and Sumner’;roups of the Permian system group, Y fime
limestone St. Joe limestone| linid-bearing limestone; white vitreous to opaque and tripolitic chert containing fusulinids is commonly present. The :
2 ©) Z Oread limestone, the lowest formation of the Shawnee group, can be distinguished in nearly all wells as cream- The most favorable reservoir rocks for oil and gas are sandstones, but only four of the oil- or gas-bearing forma-
| \I D R_ Gilmore City colored, dolomitic, generally oolitic or colicastic limestone. In western-central Kansas white chalcedonic or opaque tions listed above are sandstones or sandy rocks. The cross section discloses that massive sandstones which could serve
HOOK‘A limestone chert containing fusulinids is present, and northwestward the chert gradually lessens in amount until it is absent as reservoirs for petroleum are conspicuous by their absence. Of the four sandy zones that produce oil in western
i < and the Oread limestone itself is less dolomitic and thinner. Insome wells the Oread limestone is difficult to distinguish Kansas, the Lamotte sandstone, reached only by well 1, is dolomitic and quartzitic; the Simpson beds are shaly and
< 3 |Q@ Fremont [|s. equivalent (4 and may be absent. dolomitic and very thin in the northwestern part of the area; and the Sooy conglomerate seemingly does not extend
2\Sim R n Missourian and Virgilian Seri northwestward beyond Scott county. It is, therefore, probable that sandstone reservoirs will not be frequent sources
e arding_ss. equivalen g . gilian Series . ; ¢ ‘ o e freq
( ) § Oread limestone 8 Douglas group (Virgilian) and Pedee group (Missourian).—In Ford county about 150 feet of dark-colored Zili:r):i:::ﬁ:v?l tpgog:tceﬂOsr;rtngOr:c:’);sbee;:gi\:n:loézsﬂ;zrorﬁosfé?’;:scros;s:;hﬂr;:rpesfontes,ldolon;nmc'l(nmestones, O'Ld
g thy li o ] y 2 2 c| oil an in p in central-western Kansas; accord-
- | E T op of Douglas-Pedse __l .eo(;‘ y limestones ond gray and reddnsb brown shales are assigned to fhe unglas and/or Pedeg groups, which are ingly, future production from this region probably will come mainly from these types of reservoir rocks.
> : L) indistinguishable one from the other in well samples. These beds thin rapidly northwestward; northwest of Ford ) . . . i )
g s county the Douglas and Pedee beds may be absent or may be represented by a 10-foot zone of heterogeneous mate- ) The cross section suggests that stratigraphic traps cousec'i by erosion and truncation and subsequent deposi-
O = ) = >_ rial including variegated shales, pyrite, and sand. tion of younger strata are common at several of the major and minor unconformities, notably at the top of each of the
D a Undifferenhqted 8 =2 ) . following units or sequences: Arbuckle limestone, Simpson rocks, Viola limestone, Kinderhookian series, Mississippian
L) < Missourian Series limestones, Bronson-Kansas City-Lansing sequence, Shawnee group, and Chase group. Such stratigraphic traps mas
. 2 (=N t group grap! ps may
m S Q| Lansing, Kansas City, and Bronson groups.—The Lansing, Kansas City, and Bronson groups are treated as also lie at the base of the Stone Corral dolomite and at the base of the Blaine formation.
0 . — g —] a unit in well-sample examinations because few, if beds of th distinguishabl. individual uni Stratigraphic traps ¢ d by the lensin t of beds or a change of faci | ly than th -
Q Ar b u Ck le limestone YTop of Lansing-Kansas Cit o - P ons , it any, beds o ese groups are distinguishable as individual units grap ps caused by the lensing ou s or achange of facies occur less commonly than those asso
r ’ 4 g Y o= c 8 Z capable of being correlated from well to well. The limestones and cherts generally are whiter and more dense than ciated with umnconformities. The writer thus believes that a search for this type of petroleum trap along the line of
o o I D those above the Lansing group. One zone of oolitic or oolicastic dolomitic limestone persists through several wells. the cross section will not be as profitable as a search for the types associated with unconformities.
Undifferentiated g 8 g & Shales, generally gray, greenish-gray, or rarely reddish-brown, are thin and inconspicuous. The sequence thickens Qil or gas occur on anticlinal folds at three places on the line of this cross section: (1) oil in the St. Louis lime-
2 = ; on Y’ 2 : northwestward from Ford county to Scott county by the addition of beds at the top; it thins northwestward from Scott stone in the center of the south line of the NEV4 sec. 34, T. 27 S., R. 21 W., Ford county; (2) the Shallow Water oil
< < Bonneterre dolomite -20001, &—J S B 2 ! county to Wallace county because of the absence of these upper beds. pool in the St. Louis limestone in secs. 14 and 15, T. 20 S., R. 33 W, Scott county; and (3) show of gas at 2,460 feet
ol ;2 ivalent =200 X7 f Des M. (M \—-—-—x—h!c LlJ D inesian Seri in beds of dolomite in the upper part of the Permian rocks in the SEV4 NW 4 NEV4 sec. 19, T. 13 S, R. 42 W., Wal-
m x equiva op of Des Moines (Marmaton- esmoinesian Series lace county.
o Cherokee) ) The Desmoinesian series includes the Marmaton group and the Cherokee shale. As encountered in wells, the If the anticlinal folds which have been postulated from stratigraphic evidence along the line of this cross sec-
m o rocks in these units are so similar that it is difficult to separate the Marmaton from the Cherokee; for convenience, tion should actually be present, petroleum might be found somewhere within the following areas: (1) the NWa
(e N e v g g
- no differentiation was attempted and they are treated as a whole. The Desmoinesian series is somewhat variabie in T. 26 S, R. 23 W, Ford county, (2) the SWV4 T. 24 S, R. 25 W., Hodgeman county, (3) the N2 T. 22 S, R. 3T
(@) |_amotte sqndstone A thickness from southeast to northwest, owing to overlap at the base and truncation at the top. The distinguishin W.,, Finney county, (4) the S¥2 T. 18 S, R. 35 W., and/or the N2 T. 19 S., R. 35 W., Wichita county, and (5) the
2 e c fro > nor owing P g g Yy Y, , . , , Y,
< = (Reagan or Lamotte sand) i E o ;h(f:froct;ns,:lc of thehDeshmomesmn beds is their dark color. The shales are dark gray or black; the limestones are dark N2 T.17 S, R. 38 W., Wichita county.
= (YA - uff or dark gray; the cherts are dark gray or black; thin coal seams are present in places. In central-western Kansas
Owm ‘ L = = approximately half the Desmoinesian i Ii i i . i i i
7 ( Wz 4 A < pproximately ha the Desmoinesian interval is occupied by limestone; near Finney county the limestone beds thin
P R E_C A M B R I A N ")H, E 2 8 Z g < onprec!ablY and t'he sre‘ll'ieks becomes a sequence Zf shales and thin beds of limestone. Northwest of Finney county the ! Thompson, M. L., Pennsylvanian Morrowon rocks and fusulinids of Kansas: Kansas Geol. Survey, Bull. 52, pt. 7, p. 411, Dec. 30, 1944.
- I : 2 —_— esmoinesian series thickens because of the addition at the top of about 200 feet of a predominantly limestone se-
The nomendiature and classification for The Permian 8 0 p) 2% = = (LG quence, upper Marmaton in age. Sandstones are conspicuously absent from the Marmaton and the Cherokee. 2 Johnson, J. H., Paleozoic stratigraphy of the Sawatch Range, Colorado: Geol. Soc. America Bull., vol. 55, no. 3, p. 324, 1944,
and Pennsylvanian systems follow usage of the State o o 3 7 Undifferentiated e
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| N 2 T . Elev. in ft.
l ' - . Reeds Spring? Is.| Fern Glen ls. (@) 2 Company Farm name Well no. Location A Remarks
L] | 15 [ ilmore City | |
(o T 7 7 T IG-- - \ KlNDER 1 Sinclair Prairie Glad Brock 1 SEVa NW Vs NEVs sec. 19, T. 135, R. 42 W., Wallace county 3,808 Gas show in dolomite in upper
— —_— ( 35138157 ] 5 53 ‘i & =300Q OOKlAN part of Permian.
Sandy limestone Gray sha =z Zz=4 %20 N ° O 50 _ 1 6(25|24 22 [2IW] D - .
y y le ==z=z3z| Anhydrous shale .a.o-,'ﬁo‘.’oo. Conglomerate 0_-0_000“; Oolicasts a [GRIEE[LE[Y ! |7S i S ) olal Z 2 Broderick & Gordon  Goodrich 1 Cen. NEV4 sec. 9, T. 14S., R. 42 W., Wallace county 3,844 Dry hole.
N ol ! . <, | oo
T< N i :2 1‘ 300 ' N %z 512 . N Top of Simpson sand, lime, or shale 2 % 3 Helmerick & Payne McCormack 1 Cen. NW V4 NEVs sec. 23, T. 16 S., R. 40 W., Greeley county 3,641 Dry hole.
. — ) ) 7T ) = - ) 72 (=4 M . -
Shaly limestones T Greenish-gray shale Dark-gray, or green ;// / Schist o0 : a9 Pyrite, or other sulphides < I + 1 - W N Y . o E 4 Atlantic Refining C. Mark 1-C . Cen.NEV4 SEV4 sec. 15, T.20S,, R. 33 W., Scott county 2,958 Qil in St. Louis limestone in Shallow
shaly sandstone 7 7 o ;%% L 1 ] B | chﬂ 1 s &j S Upper Simpson 3 o Water pool.
' T 7] T LT T - N w3 >
Limestone Light-green, mustard-green Red, reddish-brown shaly Yoy e 2 T - |‘ £ [~200 % N € gﬁ @ ? Notional Refining Fronk Wells 1 Cen. SWa sec. 13, T. 23 5., R. 30W., Finney county %183 Dry hole.
i » J , reddish- Anhydrite, or gypsum o i x E]Y z2 ® . N i 0|88 x :
or dark-green shale sandstone, or fine red grit Y ’ ayp n”“'”,,,v.,w.,\p Stylolites }H AMITLTO ry | HO|DGIEM|AN } ] E S - Lower §|mpson » wNg B 6 Olson Drilling Ely 1 NW Vs NW V4 SEVa sec. 34, T. 22S,, R. 29 W, Finney county 2,703 Dry hole.
) 1 23 3 < Top of Arbuckle lime T )
B ————"] Bright-red, brick-red o' |z & ‘\ — 2 » ° 7 Swainetal. Taylor 1 Cen. NW V4 sec. 21, T. 25 S, R. 24 W., Ford county 2,503 Dry hole.
“———4—{ Sandy dolomite — 2ddi n . ; i iscon- 24 o[ .
7 ' ] §poon, reddish-brown, .i:h -l Limy sandstone Salt ~A ?o':cr:{;?'(';"z'ia:';‘ﬁ" B b Nigrhs T g ploo = 8 Olson Drilling S.E.Fowler 1 Cen SWVasec.26,T.275,R. 22 W., Ford county 2419 Dry hole.
T ) 1] 25 Tt E e | )
’ -1 |« L ! X{ 4‘] L Eso o~ w 9  Sinclair Prairie F.B. Young 1 Cen. SL SEVa sec. 34, T. 27 S., R. 21 W, Ford county 2,330 Qil in St. Louis limestone.
Shaly dolomites —__—| Dark-gray shale, or . . i — ] — | = © <
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L AU N B =S L I [ N i S S | R | = o The nomenclature and classification for the Permian
0 K L A H 0 M A 0_8 and Pennsylvanian systems follow usage of the State
’_03 Geological Survey of Kansas. Not all the formation and . :
. Drafting of cross section by H. Russell Castor
member names are shown. ; : .
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