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INTRODUCTION 

This inveatiation is a subsurface study of aennsylvanian 

strutigraphy on the eastern flank of the Anadarko aaain of Okla- 

homa, and the shelf area of r.orth Central aklahoma and Jouth 

Central Kansas. 

On the shelf of the Anakarko Basin of 1,orthern Oklahoma 

and in the aedgwick Basin of >>outh Central Kansas, iannsalva- 

nian stratigraphic units are easily differentiated. That is, 

owing to the presence of excellent stratigraphic markers, accu- 

rate correlation of individual formations is possible. The 

limestones provide the best markers for the purpose of correla- 

tion in the area. 

.south of the shelf area, in the deeper parts of the basin, 

the probability of accurate correlation is lessened consider- 

ably. Correlation of the desi nuted northern and southern 

stratigraphic units is hindered by the absence of fossils and 

good regional markers in the southern area. apid facies 

caanges and variations of the stratiL:raahic column in different 

pools also tend to complicate the problem. In the central part 

of the Anadarko Basin individual formations were rarely corre- 

lated, and even the correlation of croups preserted many prob- 

lems. 

fherefore, some of tia? sedimentary rock unite of Kansas 

can be traced into forth Central and Central Cklahoma, but few 

can be caaried the length of the cross sections (.Elates I and 

II). 
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iUrpose of Investigation 

The primary purpose of this investigation was to correlate 

the Upper i:ennsylv-nian limestones and shales on the shelf with 

the coarse elastics of the central 'uladarko Basin of South Cen- 

tral and Central Cklahoma where a com lete lerns; lvanian sec- 

tion, from ,prinp;eran to Virgilian, is present (see '?igure I). 

A secondary purpose was to present a description of tec- 

tonic and depositional conditions, which prevailed during ienn- 

sylvanian time and formed the Anadarko elasin, as reve:.led from 

the stratigraphic data gained. A brief description of ;-eologic 

conditions previous to Iennsylvanian time is also included. 

Location of Cross .sections 

The area traversed by the cross sections is in Conth Cen- 

tral ;,..cnsas and 1:erth Central, Central, and south Central aUa- 

hona (see Fi;Lalre 2). The cross sections are sub-parallel to 

the southern part of the lemaha anticline in Cklahoma and 

Kansas. 

Cross section AB ( late 1) consists of fifteen correlated 

electric logs exte, ling from well io. 1 in the 1v., ,24;4, 

;ec. 31, 2. 20 ,:., R. 3 , :arion County, "ansas, to well M). 

15 in the liw& Ned, aec. 8, 2. 23 W., pl. 3 v., Garfield 

County, Oklahoma. well 1,o. 15 of cross section AB is also well 

io. 15 of cross section BC. 

Cross section BC (elate II) consists of twelve correlated 

electric locTs extending fron well bo. 15 in the I\Ayb. 1:4, 1,w), 
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Sec. 8, T.'23 N., R. 3 W., Garfield Oounty, Oklahoma, to well 

No. 2b in the 1.4W 32, T. 3 14., H. 5 GradY 

County, Oklahoma. 

Data on the wells used in the stratigraphic cross sections 

is given in Table 1. 

Procedure 

The stratigraphic cross sections were correlated by means 

of electric log examination and microscopic study of rothry 

well cuttings, supplemented by previous work of other geolocists, 

notary well cutings were studied from all of the wells in 

the cross sections to determine the lithology of the sediments, 

and to corroborate correlations based on electric log data. 

Supplementary study of well samiA.es from well hear the line of 

the cross sections was also made to sunport stratigraphic cor- 

relation within the area of the cross sections. 

As stratigraphy was the primary concern of the investia- 

tion, the wells in the cross sections are aligned verticdy so 

that the top of the Dread limestone forms a horizontal pipe or 

datum. 

Isopach maps incorporated into the paper were adapted from 

work presented by :duffman (195), and are used to illustrate 

the horizontal and vertical extent of sediments within the Ana- 

darko Basin. 

tout tickets and electric los of the Gulf Oil JomL:,any 

were used extensively. .;amdes from the vatious wells were ob- 

tained from the Shawnee ::.1e.mple gut, Aiawnee, Cklahoma, and the 
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Table 1. Location of wells used in stratigraphic cross sections. 

No. Operator Farm Name 
Well 

No. Location 
Surface Depth 

County Elev. Drilled 

KANSAS 
1. The Texas Co. Schmidt 1 77 SW SW Sec. 31, T. 20 S., R. 3 E. Marion 1,443 3,1E0 
2. The Texas Co. Blackford 1 TiE NE NE 24 25 2 Sedgwick 1,355 3,375 
3. J. P. Gaty Stollei 1 9 S7 SW 22 26 2 Sedgwick 1,400 2,909 
4. The Texas Co. Devine 1 NE NE SE 11 28 2 Sedgwick 1,340 3,350 

5. Beech Aircraft McClellan 1 S Ec NE 6 29 2 Sedgwick 1,300 3,515 
6. R. L. Carnahan Parker 1 NE NE SE 7 30 2 Sumner 1,216 3,650 
7. Barnett Oil Co. Wilson 8 SE SE sr 33 31 3 Cowley 1,166 3,309 
8. Beaumont Petr. Hansen 1 rx SE 29 33 3 Cowley 1,103 3,377 

9. Ingling Shurtz 1 SW SE SE 20 34 3 Cowley 1,140 3,393 
10. The Texas Co. Anderson . 1 SW SW NE 11 35 2 Sumner 1,195 3,573 

OF1AhOMA 

11. Shell Oil Co. McCormick 8-4 n SE 21 29N. 1 W. Kay 1,125 3,470 
12. Barnsdall Oil Co. Balderson 1 NE SW SE 24 28 3 Grant 1,149 6,781 
13. Gulf Oil Corp. Newkirk 1 NE NE :1,1 10 26 3 Grant 1,110 4,687 
14. Dirickson & 

Lewis Oil Co. Price Estate 1 SE SE NE 26 24 3 Garfield 1,010 5,055 

15. Helmerich & 

Payne, Inc. La Grange 1 NW ET rr 8 23 3 Garfield 1,059 5,457 
16. Powell Briscoe, 

Inc. Boepple 1 SW sw NE 21 21 4 Garfield 1,105 6,781 
17. The Texas Co. Cromer 1 NW SW SE 6 19 4 Logan 1,047 6,738 
18. Tenn. Gas Tran. Oltmanns 1 NE Si; NE 24 5 Kingfisher 1,083 6,182 

19. The Texas Co. Ash 1 SE NW NE 19 17 5 Kingfisher 1,018 6,519 
20. Jones Shelburne & 

Fellow Oil Co. Simpson 1 C 3;4 16 14 5 Canadian 1,204 8,326 
21. Kingwood Oil Co. Rutty 1 NE NE 35 12 5 Canadian 1,247 7,970 
22. Woodward & Co. Sterrett 1 SW SW 9 11 5 Canadian 1,310 9,244 

23. Gulf Oil Corp. Bass 1 STYE 36 9 4 McClain 1,213 10,775 
24. Superior Oil Co. State 1 C SE SE 2 5 5 Grady 1,157 14,124 
25. The Pure Oil Co. Parks Unit 1 C NE NE 10 4 6 Grady 

' 

1,137 12,903 
26. 3rit. Amer. Oil Hayes 1 NW NW SE 32 3 5 Grady 1,220 16,82: 
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Oklahoma Geolo-ical Jurvey, eorMan, Oklahoma. 

Data on wells in Kansas wa4 obtained from Herndon mops and 

the Kansas Geological Jurvey, Lawrence, Kansas. 

teTR:e2IGAnPHY OF THE UPPER PENNSYLVANIAN ::;ERIES 

The sedimentary rocks that comprise the Pennsnlvanian sys- 

tem in Kansas and l'orthern Oeaahoma are sub-divided, in de- 

scending order, into three erincipal series: The Virgilian, the 

hissourian, ned the eesmoineeian. 'Pennsylvanian rocks, relining 

in thickness fron 1600 feetln Central Kansas to 350U feet neer 

the eouthern border, consist of interbedded lieesterees ahaleo, 

and le.(ticelar sandstones (Plate.I). 

The Tennsylvanian rocks in the central part of the basin 

eve been sub-divided, in descending order, ino six erinele,a1 

series: 2he Virnilian, the 'faeoourian, the eesmoireeinn, the 

Atoker, the Viorrowan, and the Springeran. The -elms lvanian 

rocks in this area consist of 5,000 to 10,0U0 feet (Plate II) 

of sandy limestones, arkosic sandstones, shales, and conelon 

erates. she terminology applied to deeinnate the ,er Fe rsy1- 

vanian formations has been adapted from areas in northern CYela- 

home and Kansas, whereas terminology applied to the Lower -enn- 

sylvenian formations has been adapted from areas in southern 

Oklahoma (see Figure 1). 

Vireilian eries 

The _rnilian series comprise the youngest Pennsylvanian 

rocks within the basin. In Southern Kansas and Northern 
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Oklahoma this series is sub-divided, in desceLdin6 order, into 

three croups: The .1b)unsee, the /14,wnee, and the ')out,las (see 

Figure 1). hodever, in outh Central and .;out! ,ern Cklahoma, 

this series is divided into only two ,roues: The Lo./er .Lontotoc 

(Lower olfcAmpian-Upper Virrailian) and the Upper r:o;:bar (Vir- 

gilian) (see Asture 1). On the electric log of well L:o. 2 

(ilate I), the Virgilian is 1,300 feet thick, increasing to ap- 

roximately 2,200 feet on the eTectric log of well No. 24 

(11ste II). 

.qabaunsee Group. The .abaunsee group in Kansas and lorth 

Centrsl UOklahoma includes rocks of upermost 4Fir'jlian age, 

which are predominantly limestones and shales. In this area 

group is the unconformable lannsyl- 

vanian-Eermian contact, and the lower boundary is the top of 

the Topeka limestone of the 6hawnee group. 

In Southern Oklahoma, the webaunsee ;,rous is probably 

e,juivalent to the shales, arkceic sandsto es, and congloLerates 

of the lower /ontotoc (Lower ,olfcampian-Upper Virgilian) croup. 

The upper boundary, which is the Jennsylvanian-:cermian cont:ct, 

cannot he establis ed by te use of lithologic variation and 

faunal evidence. The lower boundary is placed at the top of 

the Fawhuska limestone of the hoxbar group, and it is the first 

marine lime,tone below 5,000 to 6,000 feet of lermian and lenn- 

sylvnian red beds. 

brownville LIL,estore. The upper limit of the .4ab_unsee 

croup in 1:ansas and Northern Oklahoma is mar:ed by the top of 
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the i3rownville limestone, which is characterized by a relative- 

ly consistent resistivity deflection on most electric loss 

(Slstes I aLd. II). 

A. O. lioore has stated ".... in most places the limestone 

map.sed as Grayhorse in Oklahoma is really srosnville'. There- 

fore, these terms will be considered as synonymous (loore, 

1949). 

Sxaminstion of well cuttings indicated that the Sroanville 

limestone is a gray to brown, fine to medium crystallise, very 

fossiliferous limestone in Northern Oklahoma and 'Southern san- 

sas, which sredes southward into a thin, sandy limestone. in 

',South Oentral Oklahoma, the Brownville limestone is lost in a 

series of rad beda. 

lmont-Seading limestone. Lying 100 to 200 feet below the 

base of the Brownville is the Samont-ReadinE limestone, whieh 

is correlative to the .tonebreaker limestone of Oklahoma 

(Lukert, 149). This limestone is tray, crystallise, and fos- 

siliferous in the shelf. area, but changes to a sandy limestone 

in well lo. 20, and is low in a sequence of shales in South 

Oentral Oklahoma. 

Wakarusa-Burlingame Limestone. The sakarusa and Burlingame 

limestones are somewhat similar in litholory and have been com- 

bined as one unit for the purpose of correlation. In Oklahoma 

this unit has also been designated as the "Oryptozoan" lime- 

stones (Lukert, 1949). 

The Sakarusa-Burlinsame is the first massive limestone en- 

countered by the drill in the Tennsylvanian. It is 40 to 10 
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feet thick and is distinguishable from the lieestones above and 

below by the ereserce of a thin shale in the center, which 

thickens southward as the limestones disapper. un the shelf, 

akarusa-Burlingame limestone is white to gray, fine to medium 

crystalline limestone, which chances to a shale as it is traced 

into the basin. 

iicalow-Howard Limestone. Owing to litholoeic simi- 

larities, these two limestores have also been combined to ferm 

one unit, and are separated from the ,akerusa-Burlingame lime- 

stone unit by 70 to 100 feet of unnamed shale. In well o. 4, 

the Happy Lolloe-Ioeard limestone is a gray to white, finely 

crystalline, very foe-iliferous limestone, whereas in well 1,o. 

20, examination of well cuttings indicated a sandy limestone 

which in wells farther south was not recegnizable. 

ehawnee group. In Kansas, the ehawnee group consists of 

350 to 400 feet of interbedded limestones and shales. The up- 

per limit of the group is placed at the to!) of the Topeka lime- 

stone, and the lower boundary has been placed at the base of 

the Toronto lieestoee meeber of the Oread limestone (Loore, 

1949). The limestones of this group are particularly useful as 

markers in subsurface correlations because they are eresent as 

far south as well No. 20, if eanadian County, Oklahoma. ;'lost 

of the members of the Shawnee group cannot 'e traced the lenteth 

of the cross section, however, because they become discontinu- 

ous, replaced by sandstones, or are so thin that they cannot be 

ideetified in rotary well semeles. 
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In Leouth Central and Ceres] eSclahoee, the 7,heesnee eroup 

is correlative with the upper t. art of the Seeer lioxbar group, 

which is bounded at the top by che awhuuku or Jeer Creek liee- 

stone and a the bot,om by the base of the eread limestone. 

The top of the Temhueka lieestone in this erea ie also used as 

the ueeer boundary of the eenneylvanian because the true ienn- 

sylvenian-lermian contact cannot be eatablished by the use of 

litholoiic variation eed foesil evidence. The part of the 1Ce 

-per Eoxbar oroue, which is probebly equivalent to the e;hawnee 

group, consists of aperoximately 1,100 feat of shales, ealcer- 

eous sendstones, end a few dense limeetonee. 

T2oeeka Limestone. The opeka limestone in Kansas is a 

well defined fossiliferous limestone, which is equivalent to 

the ueeer part of the Pawhuaka limes tone of Oklahoma. In well 

so. 20, it is a thin, light tan, medium to finely crystalline 

limes Wore, which grades into a liee.t ten, medium grained, 

slightly calcareous sandstone as it dips into the basin. 

the central eart of the basin it is probably eeuivalent to one 

of the numerous sandstones of the hoxbar groupe 

Calhoun hale. The Calhoun shale lies between the base of 

the Topeka limestone and the top of the Deer Creek limestoee. 

It consists of 40 to 50 feet of silty to sexily ehale, ehich 

diminishes in thickness southward from well eo. 2, until it is 

absent in well eo. 8. In well Z.). 10, the .eonca City sand oc- 

curs at the sene stretigraehic interval, and is erobebly equiv- 

alent in part to the Calhoun shele. The shales and sandstones, 

other than the l'onca city sand, separating the Topeka limestone 
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and the Deer .reek limeztones are unnamed in Northern Oklahoma. 

Deer Oreek Limestone. according to Lukert (1949), the 

Deer Jreek limestone of Kansas and the iawhuska liaestone of 

Oklahoaa are considered to be equivalent. The Deer creek liae- 

stone grades from a white, finely crystalline limestone in well 

No. 4, to a soft limestone in well . 16. aouthward into the 

basin it is a sandy limestone, and the top of tL:e aeer areek or 

aawhueka limestone is the ueeer limit of the hoxbar erouea 

hoover aandstone 'ri'oroation. This formation a.:nsists of 

ueeer, middle,.and lower aembers. The lower member is referred 

to by Oklahoma geoloeists as the ea in sandstone, which is 

equivalent to the anwaka shale of Kansas. 

The upper and middle meelbers are separated by the thin, 

mottled, white and dark brown, finely crystalline, Lecompton 

limestone which can be traced from well No. 1, to well No. 23, 

in the cross section. The hoover formation is a sequence of 

dark gray and black, blocky shales, very than, tan, finely 

crystalline, slihtly porous limestones, and lenticular sand- 

stones. 

In places where the lenticular sand bodies occur, they are 

white to green in color, angular to sub-rounded, fine to medium 

grained, and sliehtly calcareous. 

Orea.d Limestone. The top of the bread limestone was used 

as the datum for the stratigraehic cross sections because of 

its persistency throughout the area (elates 1 and II). 

The alattsmouth limestone member of the Oread limestone in 
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Kansas is referred to as the Oread limestone in Oklahoma. sev- 

eral other members of the &read limestone, for example the Lea- 

venworth and Toronto limestones, have been identified and 

traced from well No. 1, in liarion County, Kansas, to well o. 

19, in Oanadian County, Oklahoma. 

A.attsmouth limestone member. This limestone 

may be identified throughout the entire area of the 

cross sections. It E;rades from a well defined, firm- 

ly crystalline limestone in well . 4, to a brown, 

medium crystalline, slihtly dolomitic, are- 

naceous, soft limestone in well 21. ',:outhward 

from well 21, it is recognized as a very calcare- 

ous sandstone. 

Leavenworth limes` one member. In well Eo. 4, 

this member is a well defined, crytalline limestone 

which. grades to a sandy limestone in well ro. 14, and 

is absent in Central Oklahoma. 

.ndicott sandstone member. This member of the 

°read limestone is a lenticular, medium to fine grained, 

sub-angular to rounded sandstone. 

Toronto limestone member. The Toronto limestone 

was correlated b, nukert (1949) as the equivalent of 

the Lovell limestone of Central Oklahoma. It is ap- 

proximately 20 to 40 feet thick and is white, medium 

crystalline, and sliFhtly dolomitic. In oouth Central 

Oklahoma, the Lovell limestone is re)laced by a white, 

fine to medium grained, calcareous sandstone, which is 
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designated as the Lovell sandstone. 

Doin,les rou-:. The Douglas group in Kansas and .port :ern 

Oklahoma eoe-2iees those sedimentary rocks from the base of the 

Toronto lice tore to he base of the Virgilian serie,3. -Thick- 

ness of the ;;roue varies from 200 feet in :serion County, nansas, 

to 500 feet in well No. 14, in Northern Barfield County, kla- 

home GIene I). the group consists of vari-colored shale e, 

thin limestones, and prominent sandstones in the lower part. 

In Central and South Central Oklahoma, the DouRlas group 

is correlative with the lower part of the Upper Hoxbar group. 

This part of the Soxbar group, designated as the Tonkawa sand- 

stone on the cross sections, contains those rocks from the base 

of the Creed limestone to the top of the avant limestone, and 

whose thickness ranges from 500 to 600 feet. 

Amazonia Limestone. Alroughout the area between well 1:o. 

1, and well No. 22, a thin, persistent, crystallire limestone, 

lying approximately 40 feet below the Toronto limestone, was 

encountered. This limestone occupies the position of the Ama- 

zonia limestone on the surface (Lukert, 1949), and they have 

been 4ueetionably correlated. the limestone is replaced by 

shale in Central 0klahoma. 

Ireland Sandstone. In the shale se4uence underlying the 

Amazonia limestone, a lenticular sandstone is present in the 

first Lour wells of cross section A.B. This sandstone is consi- 

dered to be correlative with the Ireland sandstone of the sur- 

face section. noore (1951) considers this interval, from the 
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top of the Amazonia limestone to the base of the Ireland sand- 

stone, to be equivalent to the Lawrence shale which occurs in 

exposed iennsylvanian rocks in Kansas. 

stranger 2ormation. The sedimentary rocks from the base 

of the Ireland sandstone to the base of the Tonanoxie sand- 

stone are classified as the 2.,tranger formation. (Moore, 1951,) 

Haskell limestone member. The Haskell limestone 

is a persistent, sandy limestone from well 1, in 

Marion 'County, Lansas, to well No. 16 in Garfild 

County, Oklahoma. In Central Oklahoma, it has not 

been identified on electric logs or in the rotary well 

samoles. 

Tonganoxie sandstone member. This sandstone is 

the basal member of the Douglas group in .Kansas. 

Lukert (1949) has stated ".... Stalnaker sandstone is 

Virgilin in age and in part eluivalent to beds ()eau- 

oying the position of the Tonganoxie sandstone." in 

this area, the sandstone is tan, fine to medium 

,;rained, angular to sub-rounded, and calcareous. 

Farther south in Oklahoma, the 2talnaker sand- 

stone is correlative with the Tonkawa sandstone. 

The Tonkawa, the base of which marks the discon- 

formity between the Virgilian and Missourian series, 

consists of 250 to 300 feet of interbedded shales 

and sandstones throughout the southern part of the 

cross section. 
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Eissourian ,",eries 

In Kansas, the Lissourian series has been divided into 

four groups. They are, in descending order, the fedee, .Lansing, 

Kansas Oity, and f-leasanton. In the Central Kansas area of thu 

cross section, it has not been possible to distinguish rocks of 

the edee group. 

The Lansing-Kansas City roups are best defined from well 

No. 1, to well No. 6, in Kansas. These groups consist of lime- 

stones and interbedded shles from the top of the atanton lime- 

stone to the base of the hertha limestone. This predominantly 

limetone sequence ,.:es to shale, and then to shales and 

sandstones as it is traced southward into :joutLern Kansas. The 

facies c antes occur first in the Lansine group, and then. in 

the ieinsas City group as they are traced from harion County, 

Kansas into Sout_ern i.ansas (iukert, 1949). 

The fleas Anton group can be traced from well o. 1, to 

well .6b. 7, where the limestenes are replaced by shales. 

Owing to the rapid facies changes within these groups, the 

Kansas terminology becomes less applicable in Southern Kansas 

and Northern Oklahoma, and in this area a two-fold division of 

the Ilissourian series is used. In this area rocks of the fis- 

sourian series ar.e divided, in descendinE order, into the Oche- 

late and ,:...kiatook groups, which in Central and south Central 

Oklahoma are the equivalent of the Lower hoxbar group (see Fig- 

ure 1). This classification his been recommended by C. l';oore 

(1951), and is used by the Oklahoma Geological Ourvey. 
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Ochelata !.croup. The Ochelata group consists of rocks from 

the base of the 4:onkawa sandstone to the bese of the eeyton 

sandstone, and varies in Veickness from 650 to 800 feet. 

Avant Limestone. Below the Toretwa sardotone, and separ- 

abed from it by 40 to 100 feet of unneeedieray, blocky shales, 

is the evant limestoee. On the the event v'ar'ies from 50 

to 75 feet in thickness, and grades from a beff to _:trite, fine 

to medium crystalline, oolitic, sandy limestone in Central Okla- 

homa. 

In the southern area of cross section BC, where the evant 

is 80 to 100 feet thick, it is difficult to determine boundar- 

ies of this rock unit °wine, to the adeitien of lore limestone 

beds. In ehie arca it i referred to as the Tonkeva limestone, 

and varies from an off-white to ten, herd, dense limeetone to 

a to tan, finely cryetalline lieLeetone. 

eerry jias The eerry Caz; 6z;al1. ie ee.pereted from the 

;orent lieeetone by a thin, unnoTeed ehele, and is 10 to 40 feet 

thick. In the area of well No. 16, the erry Gas sand is well 

defined, und is a white to glassy, fine to nedium, angular to 

sub-rounded sandstone. Southward from well i'oa. 16, it becoe.es 

more calcareous and is replaced by e sandy limestone in .:ell 

No. 23. 

Layton Sandstone formation. letween 100 to 200 feet below 

the Perry Gas sand is the Layton sandstone formation consisting 

of lenticular sandstones in dark shales. This formation can be 

traced from well io. 8, souteward to well No. 23, and has also 

been referred as the Cottage Grove sandstone formation. 
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The Layton or Cottage Grove sandstone formation consists 

of 150 to 200 feet of sandstones, shales, end thin limestones 

that change facies over the area. The sandstone bodies attain 

a maximum thickness of around 35 to 40 feet and re composed of 

gray, fine to medium grained, micaceous sandstones. 

Skiatook Group. This group includes the rocks from the 

base of the Layton sandstone formation to the top of the 

Oolagah, or "Big Lime" limestone. It varies in thickness from 

150 feet in well No. 12, to 1700 feet in well NO. 24, where it 

is equivalent to the lower part of the Hoxbar group. Several 

correlative limestone beds occur within this group, of which 

the hogshooter and Checkerboard limestones <re the most impor- 

tent. 

Dewey LiMeston0. From well No. 12, through well No. 18, a 

very proz,inent limestone, the Dewey limestone, is the top bed 

in the Skiatook group. Southward from well No. 18, in the deep- 

er parts of the basin, this limestone is replaced by a sequence 

of massive limestones, thin bedded shales, and lenticular sand- 

stones. In Ksnsas, the Drum limestone is generally considered 

to be equivalent to the Dewey limestone. (Lukert, 1949.) 

In the area of well No. 14, the Dewey limestone is recog- 

nised as 60 to 70 feet of brown, finely crystalline, hard lime- 

stone, which changes to a tan to gray, soft limestone in well 

No. 16. 

In the southern area of the cross section BC, the Dewey is 

a buff to gray, hard, finely crystalline limestone underlain by 
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60 to 100 feet of white to tan, glassy, fine grained, calcare- 

ous sandstone, and 400 feet of gray to black, blocky shales. 

Hogshooter Limestone. Below the Dewey limestone in well 

No. 12, is the Hogshooter limestone, which is an excellent 

stratigraphic marker throughout the basin area. The Hogshooter 

limestone in this area is correlative with the County Line 

limestone of southern Oklahoma, 

In the area of well No. 12, the Hogshooter is a thin, grey 

to brown, coarsely crystalline, sandy and oolitic limestone, 

changing faoies basinward to a massive, white to tan, dense to 

sucrosio, soft limestone isolated in the section by a 400 foot 

shale interval above and a 450 foot shale interval below. In 

the southern area of the cross section, the Hogshooter limestone 

varies in lithology from well to well as do most of the Lower 

Hoxbar members. 

First Checkerboard Limestone. .-eheo First of "Oklahoma City" 

Checkerboard limestone is well defined throughout cross section 

BC. It consists of 20 to 100 feet of brown, coarsely crystal- 

line, detrital limestone at the top, grading downward into a 

white to buff, dense limestone. A shale member, 20 to 30 feet 

thick, is present in the central portion of the formation giv- 

ing a duplicated high resistivity reflection on the electric 

log. (Plate II.) 

Second Checkerboard Limestone. The Second or "True" 

Checkerboard limestone occurs 60 to 100 feet below the First 

Checkerboard limestone. 

Lukert (1947) believes the Second Checkerboard to be 
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correlative to the iertha limestone of the Kansas City Group, 

whereas Cakes and Jewett, as cited by Lukert (1947), traced the 

Checkerboard on the surface from Oklahoma into Kansas, contend 

....Checkerboard limestone is correlative to a limestone above 

the hepler sandstone in the Pleasanton group". 

As shown in the cross sections, the writer has correlated 

the Checkerboard to the upper part of the Pleasanton group. 

The ,Acond Checkerboard varies from 10 to 20 feet in 

thickness in Kansas, whereas in Oklahoma it is more than 100 

feet thick in the central basin area. In the northern area of 

the cross sections, the Checkerboard is a blue gray to brown, 

medium to coarsely crystalline, dolomitic limestone. As it is 

traced into the basin, it becomes slightly arenaceous, and in 

well No. 24, it is a sandy limestone having a pseudo-oolitic 

appearance. The sand grains are frequently sub-rounded and 

frosted, and the limestone is tan to gray, and consists of 

large fragments of white, hard limestone interbedded in a brown, 

calcareous matrix. 

Cleveland Sandstone Formation. The Cleveland sandstone 

formation, of Seminole formation, contains the Cleveland sand- 

stol,es. The base of the formation marks the lower limit of the 

Lissourian series, which lies unconformably on rocks of Desmoin- 

esian age. The formation is correlative with the lower part of 

the Pleasanton group of Kansas. 

The Cleveland sandstone formation consist:: of 70 to 600 

feet of gray, blocky shales, thin limestone strinsers, and len- 
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ticular sandstones. In areas where they are present, the sand- 

stones are gray to tan, fine to medium grained, fossiliferous, 

and shaly. 

Desmoinesian Series 

The Desmoinesian series of Kansas and Northern Oklahoma is 

divided, in desdending order, into two groups: The Marmaton, 

and the Cherokee. In Southern Oklahoma, the Deese group is 

equivalent in age to both the Varmaton and Cherokee groups. 

Correlation between the Northern and Southern Oklahoma 

stratigraphic units is impossible. Therefore, the two provinces 

will be discussed separately in this paper. 

The Larmaton and Cherokee groups include rocks from the 

disconformity at the base of the Missourian series to the un- 

conformity at the base of the iannsylvanian and top of the 

Nississippian (Osagian). 

The Deese group of Southern Oklahoma include rocks from 

the disconformity at the base of the Nissourian series to the 

disconformity at the base of the Desmoinesian and top of the 

Atokan series. 

Narmaton GrQ11-0.. This group contains the Colagah and Fort 

Scott limestone defined in surface exposures. In the aubsur- 

face, the terms are chaneeed to the "Big Lime" and the Oswego, 

respectively. The Earmaton is difficult to sub-divide north of 

well .14o. 8 in Kansas because of the lateral and vertical varia- 

tions of the "Big Lime" limestone. However, the complete unit 
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is a very good correlative limestone, which has distinctive 

electric log characteristics, particularly in the lower or Os- 

wego limestone part. 

"Big Lime" Limestone. In areas where the Marmaton can be 

divided, the "Big Lime" consists of sray, fine to medium crys- 

talline, suorosic, dolomitic limestone ransins in thickness 

from 10 to 100 feet. In most elaces, a shale member 5 to 10 

feet thick eepsratee the "Bis 'Lime' limestone from the underly- 

ing Oaweso lieeetone. In the central ' sin area the "Bic, Lime" 

limestone is absent. 

Oswego simestone. The Oswego limestone is an excellent 

marker bed, biAh in well samples and in the distinctive resist- 

ivity curve es the electric log. It is a tan to light brown, 

somewhat porous, dolomitic limestone, which in Northern Okla- 

homa becomes arenaceous in the lower part. Traced basinward, 

it becomes a calcareous sandstone and is prdbably equivalent to 

one of the Upper Deese sandstones. 

Cherokee Croup. The Cherokee group consists of rocks from 

the base of t :3 Oswego lieestone to the base of the Senneylven- 

ian, in places where rocks of Morrowan and Atokan acre are ab- 

sent. The thickness of the group varies considerably over the 

area of the arose sections owinc to the topographic variability 

of the underlying Lississippian surface. -The group is cemposed 

of a sequence of dark gray, blocky shales and alternating beds 

of sandstones and limestones. 

Prue Sand. The Prue sand is gray to green, fine grained, 
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and micaceous. It is approximately 40 to 60 feet thick over 

areas where it is present. In some areas, it is replaced by 

gray, blocky shales. 

Verdigris Limestone. The Verdigris is a persistent, buff 

colored, dolomitic limestone which lies directly below the 

Prue sand, and is desig7 - )(1 as the "First" Verdigris. It is 

10 to 15 feet thick throughout the area of the cross section, 

but thickens slightly as it dips westward from the hemaha Anti- 

cline. 

Skinner sand. Below the First Verdigris limestone lies a 

sequence of tan to black, fine grained, micaceous sandstone, re- 

ferred to as the Upper Skinner sandstone. This sandstone has a 

thickness of approximately 40 feet. 

Below the Upper Skinner sandstone, another thin, but per- 

sistent, limestone occurs in the central part of the Skinner 

sandstone dividing it into two parts. This limestone is re- 

ferred to as the "Second"Verdigris limestone and is tan, fine 

to medium crystalline, and fossiliferous. 

The Lower Skinner sandstone lies below the Second Verdi- 

gris limestone and consists of 30 to 40 feet of tan, medium 

grained, micaceous sandstone. Lithologically, it is similar to 

the Upper Skinner sandstone, and for the purpose of correlation 

they were treated as one unit, 

In well No. 10, where the Cherokee group onlaps the Nemaha 

Anticline, the Skinner sandstone is the lowest member of the 

Cherokee group present. 
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Pink Limestone, The .ink limestone lies below the Lower 

3kinner sandstone. It is a thin, but persistent bed sone 10 

feet thick, consisting of coarsely erystalline, shaly, sandy 

limestone. 

1ed cork ;eandstoae. The Red fork sandstone is a tan to 

white, fine to medium grained, angular, micaceous sanito.ne. 

It aaintains a thickness of 80 feet in the area of the cross 

section, and in areas where the underlying Bartlesville sand 

has been omitted by eniap, the Red Fork has been errolleou ly 

referred to as the Bartlesville. 

Inola Limestone. The Inola is a thin, persistent lime- 

stone, which separates the Red fork and eartlesville sends. 

Lithologicelly, it is a gray to ten, finely cryetalline, dolo- 

mitic limestone. 

Bartlesville Sand, The ialrtiesville sand is porous, tan 

to brown, fine to medium erained, and varies in teicaness from 

0 to 35 feet. It occurs as lenticular bodies of relatively 

clean sand in a sequence of Lower Cherokee shales; these and 

bodies may heve been low sand bars in the shallow Cherokee seas. 

Deese Group, The Deese group of southern Oklahoma is eluitre 

alent to the learmeton and Cherokee eroups of Kansas and Northern 

Oklahoma. In the southern area of the cross eection, the top of 

the Deese is cnetomarily plaoed at the base of the Cleveland 

sandetone, where receenizable, or at the base of the Checker- 

board limestone. The lower contact of the Deese croup is the 

top of the Upper Dornick Hills (Atokan) eroup. 
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It would be misleading to describe the Deese group as if 

it were a continuous uniform body, because a rapid facies change 

occurs in this group across the area and even between wells. 

This is due to the uplift of the ',Aichita Mount-Ana and the cor- 

responding fluctuation of the Deese seas. 

In general, the upper one-third of the Deese esdimentari 

section is calcareous, gray, micaceous shale containing a few 

sandstone bodies, whereas the lower two-thirds is a sequence of 

sandstones, shales, and a few thin limestones. In the walls of 

cross section DC, the Deese ranges from 1,500 to 2,600 feet in 

thickness, as compared to the 6,500 feet of sediments assigned 

to the Deese by Tomlinson (1929) in the 1,rdmore Basin. 

First Deese wand. The First Deese aand is a typically 

light gray, micaceous, calcareous siltstone, which changes to a 

very fine, micaceo, sandstone in some wells near the cross sec- 

tion. 

Second Deese Sand. In places where it is present, this 

sandstone is light gray, very fine grained, and micaceous. 

Third Deese :sand. The Third Deese or Gibson sandstone is 

not well defined over :post of the area. In well No. 25, it is 

overlain by 15 feet of fine grained, clean, calcareous sandstone 

containing many gains of siderite. The Gibson in the well is 

a white to green, fine, grained, micaceous sandstone containing 

some glauconite. 

Fourth Deese Sand. The Fourth Jesse sand is also referred 

to as the hart sandstone. In well 1 o. 2b, the Fourth Deese is 
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encountered about 200 feet below the Third Deese, and is a 

white, medium to coarse grained, well-sorted sandstone. 

Osborne Sand. The Osborne sandstone is also referred to 

as the Fifth Deese or Lower Hart sand. It occurs about 30 feet 

below the Fourth Deese in well No* 24, and, except for being 

poorer sorted, is similar in lithology. 

STRATIGRAPHY OF THE LOWER PENNSYLVANIAN SERIES 

Rocks of the Lower Pennsylvanian in the Anadarko Basin are 

confined to the central basin area (see Figures 7, 8, and 9), 

and are not present on the north flank or shelf area. 

Lower Pennsylvanian sediments are represented in wells No. 

23, 24, 25, and 26 of cross section BC, and they have sub- 

divided, indesoending order, into the Atokan, Morrowan, and 

Springeran series. Rooks within these series, particularly the 

Springeran sediments, are absent over most of Kansas (Moore, 

1949). 

Atokan Series 

Upper Dornick Hills Group. Lying below the Seese group is 

the Upper Dornick Hills group. The top of the group is placed 

at the base of the Fart sandstone and below a brown, hard, 

dense limestone. The limestone is an exceptionally good strat- 

igraphic marker in the area and is easily recognized on the 

resistivity curve of the electric log. (Plate II.) 

The Upper Dornick Hills group is a dark gray shale con- 
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taining a few thin, limestone beds. It ranges from 300 to 500 

feet in thickness, becoming much thinner to the north and east 

as the result of truncation and onlap. 

Near the base of the group is a green chert conglomerate, 

which is probably equivalent to the Bostwick conglomerate of 

the Ardmore Basin. This conglomerate marks the top of the ma- 

jor Lower Dornick Bills (Morrowan)-Upper Dornick Hills (Ltokan) 

unassformity, which reflects the first uplift of the ',Iichita 

hountains (Tomlinson, 1929). 

Morrowan Series 

kewer, Dornick hills Group. Below the conglomerate at the 

base of the Upper Dornick hills group lies the Lower Dornick 

Hills group. This group consists of dark gray shales, a few 

thin limestones, and a sandstone at the base. The thickness of 

the group in well 14o. 25, and well 26, is approximately 750 

feet. 

Primrose Sandstone. This sandstone was originally classi- 

fied as Upper Springeran in age by Tomlinson (1929) in the Ard- 

more Basin. however, because of its drastic lithologic differ- 

ence, indicating a source different from the underlying Spring- 

er, it is now placed in the Lower Dornick Hills group. 

The Primrose sandstone is also fossiliferous, whereas the 

underlying Springeran sediments contain few, if any, fossils in 

the wells of which rotary well cuttings were examined. 

The Primrose sandstone is 200 to 250 feet thick. In the 

upper 50 feet, it is a clean, greenish, fine to medium grained, 
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angular and poorly sorted sandstone. The lower part is a very 

fine Grained, shaly, micaceous, calcareous sandstone, which is 

sotewhat glauconitic and fossiliferous. Also, several dark 

bands and pieces of carbonaceous material were disseminated 

throughout the sandstone. 

SpringerEn eries 

in the central part of the basin, the Springeran is a se- 

ries of sandstones and shales in the upper part followed by 

1,400 feet of shale, which is designated as the Goddard shale. 

Zpringeran sediments are not known to be represented in 'Sansas, 

and the time during 'Springeran deposition in southern Oklahoma 

is considered to be a time el' weathering and erosion o older 

Paleozoics in North Central Oklahoma and 4ansas. (Zoore, 1949.) 

The top of the 3eringeran is arbitrarily placed at the 

base of the erimrooe sandstone, and the lower limit is placed 

at the apparently conformable contact of the Goddard (Spring- 

eran) and Caney (Mississippian) sSales (see Sigure 1). In 

wells No. 25, and 26, of cross section BO, the esringeran is 

2,500 to 2,600 feet thick, although 100 to 200 feet were miss- 

ing at the top. The following members are recognized in the 

wells located in Grady County, Oklahema, and will be discussed 

briefly. 

Cunningham :,andstone. The Cunningham sandstone is approx- 

imately 200 feet thick in the area of well No. 25, and is com- 

posed of three sand bodies. 
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The upper fifty feet of the Cunningham is a light tan, 

calcareous sandstone containing streaks of sideritic sand. The 

middle member is a tan, fine grained sandstone containing frag- 

ments of soft green shale. The lower member is similar in 

lithology to the middle member. 

Britt Sandstone. This sandstone is separated from the 

overlying Cunningham sandstone by 200 to 300 feet of unnamed, 

black shale. The Britt is commonly 80 to 90 feet thick, tight 

to porous, and is fine grained, sub-angular sandstone. 

Spier; Sandstone. Although it is not represented in the 

wells of cross section BC, it commonly lies some 100 feet below 

the Britt sandstone. It is rarely over 40 feet thick, and oc- 

curs as erratic lenses. 

POatwright ;andstone. This is the lowest sandstone member 

of the Springeran and it varies in thickness from 10 to 90 

feet. In places where it is present, it is a white, medium 

grained, clean, sub-rounded to sub-angular sandstone. 

Goddard Shale. The remaining 1,100 to 1,400 feet of the 

Springeran is the Goddard shale, and is not shown on the cross 

section. It is comeosed of black, fissie, soft, carbonaceous 

shale containing sideritic nodules, and a few thin sand lenses. 

MAJOR TECTONIC FEATURES 

The major tectonic features in the area under considera ion 
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are shown in Figure 2. Tectonic features in Kansas include the 

Hugoton EMbayment, Central Kansas Uplift, Nemaha Anticline, 

Sedgwick Basin, and Salina Basin. 

Major tectonic features in Oklahoma are the Anadarko Basin, 

Wichita-Amarillo Uplift, Criner Hills Uplift, Arbuckle Uplift, 

Bunton Arch, Ardmore Basin, and the southern extension of the 

Nemaha Anticline. 

Central Kansas Uplift 

The Central Kansas Uplift is a broad, low, eroded uplift, 

which trends northwest across Kansas into Nebraska. It is re- 

garded as a post-Vississippian structural uplift in North Cen- 

tral Kansas, upon which rocks of Pennsylvanian (Missourian and 

Desmoinesian) age overlie the eroded surface of the older 

Paleozoic and basement rocks. The Central. Kansas Uplift, form- 

erly referred to as the Barton Arch, is considered to be an 

element of the southwest-northeast trending Transcontinental 

Arch. (King, 1951.) 

Hugoton Lmbayment 

The Hugoton or Dodge City Eabayment is a large synclinal 

area in Southwest Kansas, which is probably only an extersio:: 

of the larger Anadarko Basin of Oklahoma. Rocks of Paleozoic 

age dip from the west flank of the Central Kansas Uplift into 

the embayment area. 
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Sedgwick Basin 

The Sedgwick Basin is a post-Mississippian structural fea- 

ture west of the Nemaha Anticline and south of the Salina Basin. 

It has been dated as post-Vississippian in origin, inasmuch as 

Pennsylvanian (Cherokee) beds lie on the eroded and truncated 

Mississippian beds. (Huffman, 1959.) 

Salina Basin 

The rSalina Basin occupies a position in North Central Kan- 

sas, It is bounded by the remaha Anticline to the east, and 

the Central Kansas Uplift to the west, and an unnamed arch to 

the south, which separates it from the Sedgwick Basin. Down- 

folding of the basin has been dated as post-Mississippian. 

In the 5alina Basin, as in the Sodgwiok Basin, Middle 

Pennsylvanian beds overly the eroded and truncated surface of 

the Mississippian sediments. (Lee, 195G.) 

Nemaha Anticline 

The Nemaha Anticline is a buried granite ridge trending 

northeast-southwest through Oklahoma, Kansas, and Nebraska. 

Rocks of Pennsylvanian age rest unconiormably on igneous base- 

ment rooks in Last Central Kansas, but southward, iOnnsylvanian 

sediments unconformably overlie rocks of Cambrian, (irdovician, 

Silurian, and Devonian age. 

Van der Gracht (1939) regarded the ridge as an uplifted 

and tilted fault block in the basement, which had its down- 
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thrown scarp on the eastern side. 

Jacobsen proposed two diastrophic movements which created 

the Nemaha Anticlines the first in post-Springeran, pre - 

Ilorrowan tike, and tha second in post-Atokan, pre-Desmoinesian 

time. 

Anadarko Basin 

The Anadarko Basin is a deep, asymmetrical wincline, which 

covers that part of Oklahoma west of the Nemaha Anticline and 

north of the Wichita-Amarillo Uplift. The southwest flank dips 

steeply into the basin, away from the Wichita-Amarillo Uplift, 

whereas the southwesterly dip of the nrotheast flank is more 

gentle. 

The major diastrophic movement which formed the deposi- 

tional basin of Pennsylvanian time occurred in post- florrowan 

time (Wichita Orogeny) when the ..hichita system was uplifted. 

Jubsequent orogenic movements during Late iennsylvanian and 

Permian time (Arbuokle Orogeny) resulted in the Anadarko Basin 

of today. 

Arbuckle Uplift 

The Arbuckle Uplift is a northwest trending system of 

faulted and folded mountains in :south Central Oklahoma. Major 

tectonic activity occurred during post-Mississippian, pre-Late 

Virgilian time (Arbuckle Orogeny). Subsequent erosion has 

stripped away the sedimentary layer disclosing the underlying 
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The Ardmore Basin, which is an extension of the larger 

Anadarko Basin, occupies a position between the Griner Hills 

Uplift of the Wichita Mountain system and the Arbuckle Uplift, 

and is near the axis of the ancestral Wichita Geos ncline. The 

basin's history is one of rapid subsidence and desposition dur- 

ing :Carly £ennsylvanian time, and folding and faulting during 

Late Pennsylvanian time (Arbuckle Orogeny). (Van der Gracht, 

1931.) 

Wichita-Amarillo Uplift 

This system of Paleozoic mountains also includes the Grin- 

er Hills Uplift, which will be discussed separately. 

The Achita-Amarillo Uplift is a northwest-southeast trend- 

ing belt of folded, and faulted mountains, which extends from 

the Northern Texas panhandle to South Central Oklahoma. This 

belt of mountains also follows the axis of the wichita Geosyn- 

cline, which originated in Late Cambrian time. 

After Lower Nornick Hills (Morrowan) time, the Wichita Geo- 

syncline was affected by extensive deformation lchita Orogeny), 

which resulted in the uplifting and folding or the Wichita sys- 

tem. In Late Pennsylvanian time, another disturbance (Arbuckle 

Orogeny) comaleted the deformation. of the Wichita system. 

Subsequent erosion has disclosed the igneous core of the 

Wichita Mountains, whereas the Amarillo Mountains have been 
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buried in their own debris. 

Griner Hills Uplift 

The Griner hills Uplift is the southeast extension of the 

Wichita system of folded and faulted mountains. It is sepa- 

rated from the Arbuckle Uplift by the Ardmore Basin. 

Structural deformation in Late Morrow= time (Wichita 

Crogeny) resulted in the folding and faulting of the pre-Penn- 

sylvanian sediments. Subsequent deformation in Late Pennsyl- 

vanian time (Arbuckle Orogeny) produced folding of the Pennsyl- 

vanian sediments and refolding of the earlier -:aleozoics. 

(Van der Gracht, 1931.) 

Bunton Arch 

The Bunton Arch is an ancient positive feature having the 

same general trend as the Nemaha Anticline, and occupies a 

position north of the Arbuckle fountains in South Central Okla- 

homa. 

The arch is considered to have an origin in -?r.e-Cambrian 

time, extend through and beyond the Arbuckle Uplift, and ante- 

date the 'vichita Geosyncline from which the Wichita system was 

uplifted. During Late ennsylvanian time, a renewed northward 

movement (Arbuckle Orogeny) strongly folded and crumpled the 

southern end of the resistant Bunton Arch, thereby creating the 

Arbuckle Eountains. (Van der Gracht, 1931.) 
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GWLOGIC HISTORY 

Pre-Pennsylvanian Regional History 

This brief pre-Pennsylvanian geologic history is intended 

to describe regional conditions that prevailed before the ad- 

vent of orogeric movements during Pennsylvanian time, which 

culminated in the formation of the Anadarko Basin. 

Southern and South Central Oklahoma were in an intra- 

continental geosynclinal trough, designated as the Wichita Ba- 

sin, from Cambrian to early Pennsylvanian time. During this 

interval, significant orogenic activity did not occur either in 

the basin or on the shelf area to the north. The Wichita Basin, 

an extension of the Ouachita Geosyncline, probably had its fore- 

land in iorthern Oklahoma. A new borderland was formed in 

early Pennsylvanian time by the deformation and folding of the 

Jichita- Criner hills belt of folds, which depressed the low- 

lying adjacent area into an asymmetrical basin known as the 

Anadarko Basin. 

Pre-Nississippian rocks of Oambro-Ordovician, Silurian, 

and Devonian age attained a thickness of about 10,000 feet, 

which was probably deposited by widespread epeiric seas. 

(Van der Gracht, 1931.) During this interval, the central ba- 

sin was an area of slow continual subsider.ce, as contrasted to 

the infrequent emergence of the shelf area. 

Of the 10,000 feet lower Paleozoics, the lower 5,000 to 

6,000 feet is the Arbuckle limestone group, which is Upper 
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Cambrian and Lower Ordovician (Beekmantown) in age (see Figure 

3), The Arbuckle limestone is ejuivalent to the lalenberger of 

Texas and the "siliceous lime" of Northern Oklahoma and South - 

ern Kansas, where it thins to 700 to 1,000 feet. 

evidence which indicates a post-Arbuckle, are-Cimpson re- 

gression of the seas in north Central Oklahoma is fairly well 

established. Arbuckle topography was generally peneplained 

across this area with the exception of a few monainocks. axis- 

tence of the monadnocks is indicated by the thinning of the 

Simpson group (Lower Ordovialan) over these topographic hia,hs 

(Wheeler, 1947). 

Rocks of the Simpson group, which are Lower la)hawkian 

(Chayzan) age, comprise the lower part of the Ordovician sys- 

tem, and conformably overlie the Arbuckle group in the basin 

area of South Central Oklahoma, whereas on the shelf the con- 

tact is unconformable. Accumulations of reworked :alartzose 

sandstones within the Simpson aroup are indicative of the shal- 

low seas which prevailed on the shelf area during Simpson time. 

Contrasted to this, are the coarsely crystalline dolomites, 

green shales, and dolomitic shaly sandstones of the ceatral 

basin area. Rocks of Simpson age have a maximum taickness of 

2,500 fe in the basin area and thin to the north and east 

(Huffman, 1959.) 

In ascending order, the Viola limestone of Lower Cincin- 

natian age and the Sylvan shale of Upper Cincinnatian age com- 

prise the remainder of the Ordovician system. Deposition of 
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Figure 3. Isopach map of the Arbuckle group. 
(Adapted from Huffman, 1959.) 
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Figure 4. Isopach map of the Viola group. 
(Adapted from Huffman, 1959.) 
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the Viola limestone and Zyvan shale was continuous through- 

out Cincinnatian time, However, after the deposition of the 

Viola limestone, and epeirogenic interval began which caused 

the axis of the basin to migrate northward from the Wichita- 

Criner Hills geosyncline. (Wengerd, 1948.) 

Viola rocks, which are dense, hard, fine crystalline lime- 

stones, have a maximum thickness of 1,500 feet (see Figure 4) 

in the central basin and thin northward. Unlike the Viola 

limestone, the Sylvan shale hat: a constant thickness of about 

100 feet throughout most of the area. (dheeler, 1947.) 

Siluro-Devonian rocks of the reaion are represented by the 

Hunton limestone group, which conformably overlies the Oylvan 

shale, but varies in thickness owing to its stratigraphio prox- 

imity to the widespread pre-Mississippian unconformity. During 

the post-Devonian, pre-Mississippian time interval, the seas 

probably remained in the central basin area. However, in North- 

ern Oklahoma and Southern Kansas, the Bunton limestone was 

stripped away by erosion after the seas had receded to the 

south (see Figure 5). 

On the shelf, the thickness of the underlying Sylvan shale 

varies only over areas where the Hunton limestone is missing 

completely. (Wheeler, 1947.) This would suggest that any thin- 

ning of the Sylvan shale over anticlinal structures is due pri- 

marily to erosion. 

Mississippian rocks are, in ascending order, the doodford 

or Chattanooga shale (Kinderhookian), Sycamore or Mississippi 

limestone (Osagian), and the Caney shale (ieramecian and 
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Figure 5. Isopach map of the Hunton group. 
(Adapted from Huffman, 1959.) 
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(Adapted from Huffman, 1959.) 
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Chesterian). These rocks are 3,500 to 4,000 feet thick in the 

geosynclinal area, and thin to the north and east (see Figure 

6). 

Following the post-llunton period of erosion, the area was 

flain submerged and the Woodford shale deposited unconformably 

on the old erosional surface. The Woodford shale indicates a 

time of quiet deposition of bituminous, black shales in a land 

locked basin (heeler, 1947). 

Following an interval of erosion, the Lississippi or :iyea- 

more limestone (Osagian) was deposited unconformably on top of 

the Woodford shale. (Lukert, 1947.) The unconformity between 

the Wbodford shale and the :sycamore limestone has not been re- 

cognized in the few deep wells drilled within the central part 

of the basin. It is probable that this unconformity exists 

only on the shelf area and is not present in the deeper deposi- 

tional areas of the basin. 

On the shelf area, which includes parts of Northern Okla- 

homa and Southern Kan as, an interval of non- deposition and 

erosion occurred during all Neramecian, Chesterian, and spring- 

eran (Lower Pennsylvanian) time. however, in the central basin, 

deposition was continuous through 5pringeran time. and the aenn- 

sylvanian-Mississippian contact in this area is conformable. 

The interval of non-deposition and erosion of the north 

flank of the basin and shelf area has been atributed to the 

rise of the Nemaha Anticline, forcing the seas to withdraw to 

the south and west. According to Jacobsen (1949), the major 
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diastrophic movements which affected the Nemaha Anticline con- 

sisted of two major pulsations: the first in post-Springeran, 

pre-Dornick Hills (Norrowan and Atokan) time, and the second in 

post-Dornick iilis pre-Deese (Jesmoinesian) time. 

iennsylvanian aegional History 

Deposition seems to have been continuous from Cambrian 

through Springeran time in the central basin area of South Gen- 

tral,Oklahoma, whereas, on the shelf area of Lrthorn Oklahoma 

and. Kansas, a hiatus represents a tie of erosion and non-depos- 

ition from Upper Hiesissippian to Desmoinesian time. 

In the southern area, the restricted apringeran deposits 

rest conformably on the Caney shale, indicating that deposition 

continued without significant interruption from Upaer ilississip- 

pian into k'ennsylvanian time. 

The Goddard shale of the Lower apringeran section comprises 

approximately 1,400 feet of black, fiasile, carbonaceous shale. 

(See Figure 7.) his would suaaest deposition in stagnant or 

shallow, brackish water of a lagoon or barred basin, having un- 

disturbed sedimentation and a weak supply of sedimenta. The 

water must have been shallows which prevented significant wave 

action and oceanic circulation. Abundant plant growth must 

have been present to supply the organic material to the sedi- 

ment. Van der Gracht (1931) explained this great thickness of 

Caney-Goddard shale as an orogenic deposit resulting from an 

earlier phase of the wichita Orogeny, which was restricted to 

the Ouachita system. 
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Figure 7. Isopach map of the Springer-Goddard series. 
(Adapted from Huffman, 1959.) 
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The sandstones of the Upper 3pringeran section indicate 

possible development of a littoral zone and adjacent shallow 

water of a stable shelf. These sandstones, typical platform 

types, were erobably deposited in very shallow waters, as evi- 

denced by the plant remains and worm burrows, described by 

Tomlinson (1929), in the sandy shales between the sandstone. 

Although abundant organic material remains in the Upper Spring- 

eran, the sandstones are exceptionally clean, indicating possi- 

ble reworking. The supply of debris probably did not exceed 

the ability of the currents to rework and redistribute the sands 

ove2 a large area. 

Determination of a possible source area of the jpringeran 

sediments has created disagreement among Oklahoma's geologists. 

Van der Gracht (1931) postulated that the sands came from the 

Ouachita Mountains because of the various mineral suites pre- 

sent in the Springeran sandstones. he proposed the etanley- 

Jackfork sequence as a possible source area in the Ouachita 

Mountains, but this sequence contains large quantities of gar- 

net, whereas the Springeran sandstones contain none. 

Other geologists believe that the Oimpson group, if there 

were erosion of Simpson rocks at this tire, could have supplied 

the sand. elheeler (1547) does not agree with this hypothesis, 

however, because of the fine-grained, angular character of the 

epringeran sandstones in contrast to the large, rounded eimpson 

sand erains and the short distance of transportation. 

The source area of the jprirgeran sediments is evidently 
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to the southeast because the sediments thicken rapidly in that 

general direction. (See Figure 7.) 

In the cehtral basin area traversed by the cross sections, 

a disconformity between the 6pringeran and the overlying Lower 

Dornick hills (horrowan) group is present. This seems to indi- 

cate a local post-Springeran uplift accompanied by a minor re- 

treat and re-advence of the sea before deposition of Lower Dor- 

nick hills sediments (see Figure 8). In the last two wells of 

cross section BC, this uplift is indicated by the absence of 

approximately 200 feet of the Upper Springeran in the interval 

between the Primrose sandstone (i'orrowan) and the Cunningham 

sandstone (Springeran). In wells west of the cross section, a 

complete Springeran sequence i6 present and the contact between 

Iiorrowan and :.;pringeran sediments seems to be conformable. 

The larimrose sandstone, oriEinally classified as Upper 

Springeren by 2omlinson (1929), hes been subsequently placed in 

the Lower 1)ornich lulls group by aheeler (1947) and others, be- 

cause of its different lithologic characteristics. The Primrose 

sandstone is shaly, fossiliferous, and highly glauconitic as 

compared to the clean, non-foseilifrous sandstones of the 

3pringeran series. Glauconite forms on the stable shelf of 

quiescent areas having a mud bottom, in places where the rate 

of sedimentation is slow. (Krumbein and Zaoss, 1958.) It may 

also form in sandy areas at a time of slow deposition. If the 

glauconite is authigenic, one of the above conditions probably 

existed. In this case, the glauconite ane. many complete fossil 



45 

remains sua;est deposition in a sandy area of a stable shelf 

during a time of slow deposition. 

The central basin area of central and south Oklahoma was 

affected by a wide-spread disturbance which terminated i'orrowan 

time. This movement, the second and possibly the greatest 

phase of the Wichita Orogeny according to Van der Gracht (1931), 

folded the Wichita fountains-Criner Hills chain of mountains, 

and initiated the Anadarko Basin. Van der Gracht (1931) pro- 

posed that faulting was the main cause of deformation in the 

Wichita system, although folding was an important factor toward 

the southeast. 

Tomlinson (1929) dated this diastrophism by use of the 

Bostwick conglomerate of Atokan (Upper Dornick Bills) age, 

which unconformably overlies Viola, Simpson, and 3prin2ar-Caney 

formations in the Ardmore basin. The Bostwick conglomerate is 

equivalent ta the limestone and chert consiomerate at the base 

of the Upper Dornick dills (Atokan) group in the Anadarko Basin. 

During Atokan tire, 6Q0 to 1,200 feet of arkoses and "gran- 

ite wash" were deposited near the Wichita fountains. The sedi- 

ments change in facies to the poorly sorted sands and dark 

shales of the north central basin area. lbst-forrowan, pre- 

Desmoinesian (Deese) erosion stripped "host of the .:aleozoic 

sediments from the ,:iemaha Anticline, central l'.ansas 

A.chita-Griner Bills Uplift, and other Late iorrowan structural 

features and deposited t-en: in the surrounding lowlands. It was 

during this time that the Nemaha Anticline was also affected by 
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the second ,:hale of the Nichita Orogeny. 

Following restricted Atokan deposition (see Figure 9), 

which originated to the southeast, the area apparently experi- 

enced the third phase of the Achita Orozeny. lelth.ough not as 

wide-spread as the second phase, Van der Gracht (1931) acknowl- 

edged that "....certain movements continued after the Atokan ". 

This, the third phase, may be represented in wells east of the 

cross section where the hart (Fourth Deese) sa ndstone lies on 

top of the Goddard shale, thereby indicatinr oroeenic movement 

during poet-letokan, pre-Desmoinesian time. 

By the end of Atokan time, the Anadarko Basin had come in- 

to its full proportions (see iigure 9), and wheeler (1947) be- 

lieves that the Deese (Desmoinesian) sediments, which are the 

first to cover the entire area of the cross section, were the 

initial deposits of the newly formed basin. The Jeese rocks do 

differ radically from the underlying beds, and seen to indicate 

different provenances. 

4pically, the .)eese series consists of thin limestones 

and arkoeic sandstones separated by thicker sequences of varie- 

gated shales in Southern and south Central Oklahoma. The Neese 

sediments seem to be basin type sediments accompanied by differ- 

ential sinkinc and rapid sedimentation so that the deposits 

were buried before they could be shifted very far from the site 

of initial deposition. 

Determination of the source of the A)eese sediments in the 

central basin of Central and .mouth Centre]. Oklahoma is a 
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controversial problem. One source area was probably in the 

southeast, as suggested bs Tomlinson (1929) and Dott (1941). 

However, the Sichita Nountains in the southwest represent an- 

other possible source area. These mountains at this time were 

probably just above sea level, so that only the finer material 

could be removed. 

As the Deese sediments were traced northward to the shelf, 

depositional conditions changed; the thin limestones, dark 

shales, and bar-like sands of the Cherokee group and the over- 

lyins maseive, marine limestones of the 'Sarmaton group were de- 

posited. 

The Cherokee eroup, which is eeuivalent to the lower Deese 

sedimests, is indicative of the advance and retreat of shallow 

seas across the shelf area. fhis group is characterized by cy- 

clic sediseetation of tin limestones and interbedded sandstones 

and shales on a stable shelf. rieseers of this group are miss- 

ing locally by truncation and onlap over structures of pre-Des- 

moinesian age such as the Semaha anticline, which probably 

stood as a group of low islands in the Cherokee seas. 

The lenticular bodies of rather clean sands in the Cherokee 

group indicate possible low bars formed in the shallow seas. 

Unfortunately, lateral correlation of these leneieg sandstones 

ie extremely poor over this northern shelf area so that tracing 

individual sand bodies is very difficult. 

The biostromal nature of the limestones in the overlying 

Larmaton group are indicative of the quiet shallow seas which 
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covered the area after deposition of the Cherokee groue. 

After nesmoinesian time, slight uplift occu-red in the 

central basin area accompanied by the subsequent erosion of the 

pre -Missourian surface. Thus, the i.esmoinesian. sediments are 

separated from the overlying Missourian sediments by slight re- 

aional and pronounced local unconformity. (Jheeler, 1947.) 

Orogenic wovements related to this withdrawal o 

moinesian seas have not been carefully defined, but 

the Des- 

is pro- 

bably that any disturbance at this time was a minor pulsation 

of the later iirbuckle Crogeny of Virgilian. 

At this time, the hissoarian seas returned from a south- 

westerly direction spreading the sands of the Cleveland forma- 

tion over a widespread area. Later deposition during Nissour- 

time is typified by the extensive limestones which occur 

throughout the area. These deposits are characterized by the 

Checkerboard, flo[shooter, Dewey, and Avant limestones accompa- 

nied by lensing; sandstone members. 

The sediments were probably deposited in a shallow sea 

under stable shelf conditions. The oolitic character of the 

limestones indicate shallow water that was highly agitated. In 

Northern Oklahoma, rapid lateral and vertical changes in lith- 

ology of the Avant limestone indicates slight reefing conditions 

of sedimentation during Ochelata time. 

Northward in Kansas, deposition of the i-edee, Lansing, 

Kansas City, and laeasanton groups resulted in a normal marine 

sequence of alternating limestones and shales. 
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Followine deposition of the Inissourian sediments, the 

southern region of the Anadarko Lasin was affected by the 

Arbuckle Orogeny, which has been discussed by Cott (1941) as 

follows: 

Late in Hoxbar time (Late Iiesourian-narly Vir- 
gilian), tangential forces from the southwest reju- 
venated the older folds of the Wichita Mountain sys- 
tem, and the entire Wichita system was moved nerth- 
ward toward the Hunton Arch (see Figure 2), which 
served as a buttress. The ardmore-Anadarko Geosyn- 
cline was greatly compressed, and the rocks folded 
into the Arbuckle Anticline. As the stress contin- 
ued, the eastern part of the Wichita system was 
thrust still farther north. This intense thrusting 
at the eastern end resulted in minor folds develop- 
ing on the major axes. Most of the folds were over- 
turned toward the northwest. In the final stage, 
they broke on their overturned axis, developing into 
thrusts and overriding the adjacent syncline. 

During and immediately following this movement, during 

Upper Hon;; Lower Pontotoc time, the resultant mountainous 

areas were rapidly eroded and the detrital material dumped into 

the adjacent lowlands. :here sediments are present today as 

deposits of arkosic sandstone, conglomerates, and "granite 

wash" in the Upper Hoxbar (Virgilian) and lower enntotoc (Upper 

Vie, lian-Lower Wolfcampian) groups. 

These elastics of the central basin area erase laterally 

into the normal limestone and shale sequences of the ,:abaunsee, 

Shawnee, ah Deulas groues of if.ansas and orthern tAlahoa. 

Thus, the inference can be made that the northern area was re- 

latively stable during this orogeny, and that cyclic sedimenta- 

tion of limestones and shales occurred in an area covered by 

quiet, shallow seas. 
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Now it can be seen, that basically, the development of the 

Wichita and Arbuckle 'fountains, and of the Anadarko Basin, is 

in close accord to Week's (1952) theory of basin development. 

His typical basin consists of a foreland of older rocks, the 

basin itself, and the borderland consisting of younger rocks 

opeosite the basin from the foreland. In his hypotheses, the 

original basin subsides and a sequence of sediments from the 

foreland is deposited. The borderland is then uplifted, de- 

pressing the trough into an asymmetrical form. 

In the next cycle of deposition, the borderland will sup- 

ply most of the sediments. Later, a raw uplift will form a new 

borderland, adjacent to, and parallel to, tee old see, on the 

inside of the basin. In this way, basins tend to become closed 

in a structural sense. The Anadarko Basin seems to have had a 

comparable origin. 

CONCLUSIONS 

Stratigraphie correlation of the Upper Pennsylvanian seei- 

meats on he northern shelf of the Anadarko Basin with those of 

the centre' basin can be accomelished. 

For correlative purposes, the lateral tracing; of the lime- 

stones and sandstones, based on veriation of litholoey, affords 

a great deal of success. Eowever, moat of the liaestones pre- 

sent on the shelf become discontinuous or replaeed by elastics 

as they are traced into the deeper parts of the basin. 

ealeontologicallye nacro-fossils are abundant on the shelf 

and can be used extensively in correlation. However, in the 
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central basin of aouth Central and Central Oklahoma, macro- 

fossils are scarce owing to rapid sedimentation and deposition,. 

al environment. Therefore, correlation between shelf and basin 

units on the basis of macro-fossils is nearly impossible. A 

detailed study of micro-fossils within the sedimentary rocks 

might overcome the disadvantages of the macro- fossils, and re- 

sult in more accurate correlations. 

The beat basis for correlation seems to be by means of the 

combi*ed use of electric logs and examination of rotary well 

cuttings. 

Economically, the organic shales of the Lower - nnsylvanian 

series in the basin provide sources for the origin of petroleum. 

the Lower Pennsylvanian sediments wedge-out 

against topographic or structural highs, up-dip migration and 

accumulation of petroleum is highly possible. The shelf of 

Northern Oklahoma and Southern Kansas also presents excellent 

possibilities for the accumulation of petroleum in the lensing 

sands of the Upper Pennsylvanian series. 
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This investigation is a subsurface study of ilennsylvanian 

stratigraphy on the eastern flank of the Anadarko Basin of Cen- 

tral and South Central Cklahoa, and the northrn shelf of 

North Central Oklahoma and :south Central Zansas. 

A subsurface stratisraphic cross aection of aannsylvanian 

sedimentary rocks was constructed that extend from Larion 

County, Kansas, to Srady County, Oklahoma. The cross section 

is nearly parallel to the west flask of the ;Jemaha anticline 

alone its southern extent. Correlations were based on electric 

log data and examination of rotary well samples. 

The primary purpose of the investigation s to correlate 

the aennsylvanian sediments of the shelf with their esuivalents 

in the central basin. A brief discussion of the are-sennsylva- 

nian geologic history wa presented, and an interpretation of 

the Lennsylvanian geologic history, based on stratisraphic data 

obtained, was aade. 

Correlation of the iennesivanian lisestones and shales on 

the shelf with the coarser elastics of the central basin was 

successful to a certain desree. is id facies charges occur as 

the sediments were traced into the basin. Normal marine lime - 

Stoney and eaaleo ,race eoshward into the coarse elastics, 

which were eroded from the surrounding highlands and deposited 

in a "city d'2m.p" type of sedimeatation. 

Isosach masa, adasted from work presented by Luffman (1959), 

were used to illustrate the horizontal and vertical extent of 



iennsylvanian sedimentary rocks on the shelf and in the basin. 

These mh; also reflect the oro enic -vements which affected 
the area during Pennsylvanian time. 

The first orogenic moves t ert, the Achita orogeny, produced 

the folding and faultine, of the Achite Mountain system. The 

reealting h4;hiends furniehed the curse elastics which are 

present in the liesmoiresian series. 

In Late eennsylvemien time, the Arbuckle orogeny rejuven- 

ated the 4ichita l'ountain system and folded and faulted the 

Arbuckle kjounteins of ;south central Oklahoma. This later move- 

ment resulted in the deposition of the shales, arkosic sand- 

stones, and conL;lou.erates of the Aiesourian and Viri;ilian series. 


