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THE SUBSUftF~ACE OE;OLOGY OF CANADI.A?:~· COUNTY i OKLAHOMA 

CHAPTER I 

INTRODUCTION 

This paper includes an area located in wes,t-central 

Oklahor~a, (Fig-ure 1)., lying princ:J.pally in Canadian Count.y 

i·1ith one tier of east-west. to~tnships in .northern Grady and 

Caddo counties. Specifically 11 the area includoa all of 

through R., 10 l'lT ~ El R.ano is the largest tov;n and -the county 

seat o.f Canadian County. Geologically, the area is situate~ 

on t:1e eastern flank of the Anada.rko Basiri. 

The topography of 1nost of the area is gently rolling 

hills which are typical oi" the wcste:r·n plains. The gypsum 

hill,; occupy the no: ... thweste:rn part of Canadian County and 

thoir topography is fairly rough, presenting dissected es

carpments peculiar to the gypsufa hills region of weste1~n 

Oklahoma.1 

1Kite, w. C. ,· nr11he Geolor;y of Kingfisher and Canadian 
Counties,« Pkl~t1suµg,,,Geo~.p-~:i~a.l .. ~;urv,:~, Bullet:.in 40, Jtuy, 
1927, PPe 7-10. 
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1rhe North and South Canadian rivers .flow from the 

north-west to the south-east and drain most of ·the a:--ea. 

"rlowever., tributaries of the Ci1nar11 on River drain a portion 

of tho northern area, while tri btrta:t""ies of the Was hi ta River 

drain the extren1e southwesten1 part. 

Elevationa range from 1535 feet in the southwestern 

part to 1114 feet in the ext:r~eme easte:rn part of the area. 

J~oJ?lem ap9..,~r2s..ew..r.,~ 

'!'he purpose or this paper is to present as complete 

a subsurface study as possible o.f t~he geology within the 

. area, with special emphasis heing placed upon the stratig

l,iaphy, geologic history, structure, h:ts.tory of the oi 1 de

;relopment, and future oil possibilities. 

~rhe geology was s'l;uriied frot: the P~t·miEU'l beds ex--.. 

1iosed Uf"On the surface, to the Arbuckle liuestone, which is 

the oldest formation penetrated tiit;.1in the area. 

1:'his area is unique in that its loeation presents 

t:rhe following geological problems s 

1) Both northern and southei~n Olclahoma terrni:iology 

is used within the area and an attempt has been :nade to cor

relate these two. 

2) 'fhe ar·e:l includes both the basin and shelf faeiei, 

of sediments and the !'acies changes are described as they 

hsve occurred. ~rhe hinge line di vi ding these two en"v'iron• 

ments has been located. 
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3) }l'he eastern li1:1it of the b9.a:tnward forrnatior1s 

that wedge out is defined. 

In order to accomplish this investigation, electric 

logs t-ie~e eJcamined and the tops of fo:-cm:ations were picked. 
1
ri-10 aleet~ie log cross-sections were dt~o.trm. All of ~the 

available vuell samples of the key walls were examined unde1n 

the binocular microscope and Ostracoda ar1d Foraminifera ware 

picked from the samples. Inforuation from the scout car1s 

cf' o:11 compa.11i,es was e:atherad and compiled. •rhe st:l"uctural 

cor1totU." and isopaehous maps 'lfere tied into wells located 

outside of tho area. As presen·tad, the geologic interpre

tations are those solely or the au.thcr$ 
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within the ~rea are Quaternar--ta Tertiary~ and Permian in 

Quatarna:cy 

'rhe valleys of the North and South Canadian rivers 

are filled with Quaternary alluviun., compos~d of sands, 

silts, and clay. Bordering the no1~hern side of ~t.he North 

Canadia.n River valley• the;re ex.itrtt~ a !1arrow band of dune 

sand deposits. 

Tertiary 

Tertiary sands and gravels are believed to car.> souie 

of the hills in western Canadian County. 2 

Pera:ian System 

are the youngest Permian tonaationa mapped within th<~ a.--et!! 

2Kito, w. c. ,· t1Geology of' K:tngfisher aud Canadian 
Count.ios .. n Okl~h,om,i, .. U~Q,lpg~~!?i+. ... ~uz-1,~1-, Bulletin No. l}O•O., 
July, 1927. • 
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and they are located in the extreme western sector v1here 

they are mapped as a single unit, (Figure 2). 

Relay Creek dolomite is composed of an upper and 

lower dolomite member, separated by b:t"0Yn1 and maroon shale. 

It is from 5 to 35 feet thick.3 

Whitehorse sandstone is mediw~1 soft and dark orange

red in color. The grains ar<.--: generally fine, and ar•e coated 

with iron OJtide and calcareous mate1--ial.o both of i;Jhich make 

up the cementine material. '11opor;raphy on this fornmtion :ts 

rou.g;h, f onning small escar,pr:1ents iii the southwestern part of 

the area. 

j;!gg Pz"g~!~. ,.§tu1l§, ,@n!,l,.,.,,,P.,4-:ilP ... e .. , G.I,BtfUJD.• -•'l'hese formations 

are found in the -west-central part of the county, and they 

are also mapped as a single ti.nit, (Figu1 .. o 2). 

rr•he Dog Creek shale is dull red in colors and con

tains dolomite beds in the upper part a.ud gypsum stringers 

in t,he lower part. 

The Blaine gypsum is corn1xH.H::d of beds of" r·ed, gyp• 

siferous, sandy shales, 111ith thin 0eds oi dolomite through

out the horizon. 

is a series of soft, f~i-

able, loosely cemented sands in the upper part and massive 

'Becker, Clyde M., rioeology of Caddo and Grady 
Counties• Oklahoma.'' .Q!1:;J.9.hpµ;t1.,,,fJ~g;lof".,i~~ ~y,r,veI. Bulletin 
!io •. 40-l, 14!aroh, 1927., 
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bedded, dark 1 .. ed m\ldStone lenses sepa::·ated by 1~ed shales in 

D~J.7lg_~n, Si,P.<;S;top~.--The upper port~ion of the Du .. ncan 

sandstone is composed of red., well cemented sandstone 1 while 

the basal portion consists or alternate beds of ver1 soft, 

~reen end red shales t i.·J:l th sandstone lenses. 

:FJnid. G :r.·oup 

of white or 

li?;ht, green shale. It wea.the:rs to a da:r~:, loamy soil which 

fcnt1S a relatively flat, fertile, pra.irie belt :l.n the eaat

ern pa:"t of the area. 

surface is the r}arber sandstone. In ·the upper portion i·t is 

oran:;e-red, blocky shales. This sru1dstone can be dit::-o:: .. enti-

an in<:~ease in t}ie self potant:tal curv~ ar.td a very alight 

increase in the resistivity. fJ.1he Garber san.dstone is approxi

mately 750 feet thick ir.t this aroa. 

Sumner Gi~up 

.l:l~l!i .. M:tt.2t!.,. g;Jl.~1JJ.••-In the !lpper t)or•tion, it ia a 

:~roon to light. pur~le, blocky shale with thin streaks of 
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very fine grained yellow sandstone. In the middle, the shale 

becomes pred:ominately light gray and brov-111, with thin streaks 

of green and dull yellou shale# while the basal portion is 

composed of broi1n and light gray £.!i.ale, with r1ur1-e1"ous streaka 

• or thin whit;e gypsum a:1d anhydrite$ H:tgh resistivity read• 

ings on the elect.ric log are characteristic 0£ these gypsum 

and anhydrite beds •. The thiclmess or the Wellington shalo 

is apµ:-oximately 900 feet. 

Chase Group 

picked just balot--1 the base of the i:lellington a:.:i.hydrite •. In 

the upper pnrt it ie light g;l'1oay·, blocky and splintery shaleo ·• 

are not index fossils, but they mark the first horizon or 

a brtndant lite 1.n t,he subsurface Parr:d.a.n f" o~.1at ions i:n t,hi.s 

is difficult to recognize in $ah1ples and to pick on electric 

logs"> Below the Herington limestone is a sequence of gray, 

blocky, arenaceous, and micaceouo shale. 

to tan in color, finely granular, oort_ slightly porous, and 

£ossili.f erous, ( Ostracods). Below the F'ort Ril0y limestone 
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is a sequence o.f gray• slightly calcareous. blocky a11d platy, 

orter1 pyr,itic. fossiliferous, -(Crinoid fraements), shale • 

.I'AP.,r.fttitt~ .... 1ttmttS!?R~1~. --In this nrea the Florence does 

hot contain sufficient siliceous matei"ial to be classified 

a.s a flint at1 it is farther to the north in Kansas. It is 

s. n:ottled gray and urhite, 1:~~ther hard, i11incly ci.~stalline 

l:lnestcne~ often sandy at the base anc':. is usually porous .• 

As it is traced basinward., it becomes i:ncreasing~y arena

ceous. Below the Florence is a ouccession of gr;;:.y. blocky 

sh?lcs :;ith nun.erous thin limestone beds. 

~lso develops a nu.11ber oJ: white, me~liu:n grained, angular, 

,rylean, porous sandston~s i.n the weste:t"ln part of the area.. 

finely g1 .. anular and rather hard. It is difficult to recog

nize in samples because it is ver:, .. thin and it becomes in-

crea.singly arenaceous hasinvre.rd •. 

Council Grove Group 

.N,~.I.4 ...... ~J!\~§t,Q;n,e. -.~This is off white to snow white in 

color, fine to medium crystalline, hard I and fossil:i . .ferous, 

{::iusulin:td.s). 

blocky shales and thin, hut prominent# fossiliferous lir10-

This group thickens basinwarJ. 

-
Cou.r1cil O:r·ove group~ this is white t .. , ver'y light gray ir1 

• color, f'=lnely C!'o/Stalline·, hardJ) and slightly dolon:.itic, It 
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g1-1ades into white, fine grained, calcareous sandstone in the 

deeper portion of the basin. 

Admire Group 

This group consists of gray and brown, fusulinid

bearing limestones aJ1d gray, blocky, sli;;htly calcareous 

shales. 

Pennsyl ve.nia.n System 

Virgilian Series 

Wabaunsee Group 

'I'he top of the 'Wabaunsee group is placed at the top 

• of a thin gray brown, finely crystalline, very foseilifer-, 

ous, limestone. Belo~1 this, the group i.s composed of gray, 

bloclcy shales, and light brown, med:i..um granular, slightly 

calcareous,, porous sandstones and r;ray, finely crystalline, 

fossiliferous limestones. 

Douglas-Shawnee Group 

~aw!Ju,s,1;;5 r"p.rroa:t,io,n. --'rhe top of the Pawhuska forma

tion in the eastern part of the area is a thin, light tan, 

finely crystalline limestone. It grades into a light tan, 

medium grained, slightly calcareous, porous sandstone as it 

dips into the deeper- part of t'the basin • 

.Qo~r Cree;rc~ :fti.m~.s;tR,11~•--'l'he Deer Creek limestone meu• 

bcr o.f the Pawhuska formation is gray in color and has a 
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green ·tinge. It is &. soft liinestone in the shelf area, but 

grades into a calcareous sandstone in the basin. 

J.,eCopt'Q~On ,Lipiesto;ne. --'! 1his limestone is mottled 

white and dark brown, finely crystalline and hard, and shows 

a distinctive character en the lateral resistivity curve of 

the electric log. It is equivalent to the Rowe limestone in 

the Cement area to the southwest. 

j:;J.p.:in. Sanp.sto,~~- ,Fp.r,mat,ipn, • ..--The Elgin sandstone is 

a series of dark gray and black blocky shales with nur::1erous 

streaks of tan, finely crystalline, soft., slightly porous 

lijnestonf3s. A locally develc,ped sandstone which drillers 

i1.a.ve named the Hoover sand, is often found •withitt the area. 

'rhis sandstone locally contains commercial oil production 

in the Oklahoma City Field when it develops suf£icient thick

ness and porosity. In Canadian County, the sandstone is 

white and green in color, angular, r:1edium grained, slightly 

calcareous and is porous. 

Jl,e,1-agoney, l;orm~tipn.--The )Ielagoney for1:1a.ti.on in

cludes two distitctive lirr.estones and a. basal sandstone mem

separated by dark gray, finely micaceous, blocky shales. 

J),read, Lim.est,on~.--rfhis limestone r~1ay be distinguished 

t,hrough<'>ut the entire srea. It is tan to dark brown in 

color, finely crystalline, slightly dolomitic, slightly 

arenaceous, and fairly soft. 

L.9:v,ell Limest,on~.--Thc Lovell limestone can be iden-
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tified only on the shelf area. It is a white to tan, thj_n, 

finely crystalliae, and soft limestone. 

~r.on~aHa ,SsaJ1dnt,on~.--1,his sandstone is light brown, 

fine grained, becoming calcareous towards the base in the 

eastern pa.rt of the area. The thickness varies from 50 to 

120 feet, 

r.11issourian Series 

This series contains the Hoxbar group of southern 

Oklahoma and the Ochelata and Skiatook groups of northern 

OkJ.ahoma. 

Ochelata Group 

'!''his group is co1.t:.posed of dark gray, slightly mica

ceous, blocky shales vtith the Avant limestone located in ·the 

basal portion. 

Avant Limestone.--'t'he Avant limestone is blue-gray 

and brovm, finely crystalli11e, and rather soft. It contains 

many small black Ostracods {?). On the shelf, it is an 

easily distinguished marker bed, but it. grades into a sand

stone in the basin area. 

Skiatook Group 

The Sk:Latook group is co:mposed of gray, blocky, n:ica

ceous shales with thin pyritiferous horizons and alternate 

beds of limestone and sandstone • 

.11~~~,Y ;Li1n~,s;ton~ ...... -This bed is found near the base of 
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the Avs.r1t li11estone in the eastern part of the area. It is 

a brovm w'ith blue gray speckles, finely crystalline, hard 

limeston~. 

Eelcw the Dewey limestoru-~ and above the .Layton sand--

stone, there occurs a distinctive bc1 of brown, fine to 

coarse grained. nngular and very slightly frosted sandstone 

that contains milky blue chert fragments • 

.I-t.ayton. Sa71dstone.--This sandstone ear1 be correlated 

throughout the ent ir(~ area.. On the shelf area it is called 

the Layton sandstone, but basinwar·d it iR often termed the 

1<tedrano sandstone_. ·.,1i1ich is recognized in the Cement area of 

sou·thern Oklahorna. The La~rton is dark brown in color, fine 

grained near the~ top, micaceous and slightly calcareous. In 

t11e basal portion, it ls 1:iade up of large grains of white, 

:.oose1y consolidated, sub-rounded and sli[jhtly frosted, 

often pyr·i tic and very ,. 1icaceous sands tone. Large cubes of 

pyrite were observed i:.1. the Layton in Stnclai~ r10. 1 Hutch-

This sandstone r,tay later 

b d " ~ . • ➔ .. , • ti ... prove tc e a pro ~uc1.ng nor1zo:1 wi..,.,11.11 ne ai. ea. 

f!pµ:shq,qter Limcst9~~.--Ifl the Rar.~sey ~~o. l r-:Ja.r1sfield • 

Section 16, 1'. 14 N. R,. 7 W., this limestone bed i~3 dark 

brown end n:ottled brown and white, medium crystallirH), fos-

siliferous, and hard. 

the area. 

It is not a marker bed throur(hout ..... 

Below the Hogshooter limestcne and above the Checker

board limestone there is a very dark brown, oolitic, and 
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hard limestone that is easily picked in samples and serves 

as a good marker • 

.Ql}~c~erboA.f•d ii3/1estope.--The Checkerboard limostone 

is white to tan, medium crystalline, slightly arenaceous, 

and hard. 

Pl.e·v;e~_ap,g S;angJ$tOnf3.--1:I'his sandstone is tan, fine 

grained, slightly calcareous a.nd porous. It occurs near the 

base of the Skiatook group, but is only locally developed 

throughout the area. 

Hoxhar Group 

In southern Oklahoma 1 the Foxbar· group is equivalent 

.in age to both th.e Och,elata and the Sk:i.atook groups. 'l1he 

Ochelata and Skiatook groups contain formations that are 

more easily recogrlized on the shelf area 1 whilo the Hoxbar

type sediments, thick sandstones and shales, are more typical 
\ 

of the basin area • 
. ' 

Des Moinesian Series 

Contained here are the Marr11aton and~rierokee groups 

of northern Oklahoma and the Deese group of southern Okla

houa. Again, the northern Oklahoma. terminology is typical 

of the shelf sediments while southern Oklahoma. term:lnology 

is typical of the basin ty})e sedi1>i1(~nts. 'l1he Deese is equi..;. 

vafent in age to both thf~ Marmaton and. Cherokee groups. 
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Marmaton G::oup 

This group is composed of gray and black, often py-

ritic, and slightly micaceous shales, with thin beds of 

brown, hard, oolitic limestones. 

Oswe1:o Lim.eston~.--The Oswego limestone is an excel

lent marker bed both in samples and in the distinctive re

sistivity curve on the olectric loe. It is tan to light 

brown in color, slightly po:rous, and becomes arenaceous at 

the base. Traced basinward, it becomes a calcareous sand

stone and is probably equivalent to one of the upper Deese 

sandstones. 

(Cherokee <'roup 

'fhe Cherokee group comprises a series of dark gray, 

blocky shales a1~ alternate beds of sandstone and limestone. 

It includes important oil horizons in the ,.test Edmond Field 

along tl1e eastern edge of Canadiar~ County. 

Prue Sandstone.--fina to medium grained, light brown 

in color, often developing sufficient thickness and porosity 

to prod.uce oil. 

Verdi~ris Limestone.--off-white to tan, finely crys-

-talline, and rather hard. 

Skinner Sandstone.--similar in character to th0 Prue 

sandstone. It may also be a possible producing horizon 

within the area. 

Pink Limestone. --off-white t,o b::--own in color, finely 

crystalline, and fairly hard. It is often difficult to re-

UNIVERSITY or: OKLAHOM , 
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cognize in samples because it is relatively thin. 

P,artlesyille ;Send,~rtone.--produces oil and gas ~is-. 

tillate along the east edge of Canadian County. The sand

stone is tan to brown in eolor, fine to medium grained, por

ous, and varies in thickness fron1 0 to 35 feet. Basinward, 

the sandstone is consistently present, but upon the c~astern 

shelf it is often absent, which is due tc the sandstone 

facies being replaced by a sequence of shales as is illus

trat&d in the Fox and Fox No. l Robson, Section 12, T. 13· N. 

Deese Group 

The basinward Deese group is equ:j.valent to the Na.r-

·maton and Cherokee groups on the· shelf area. These latter 

groups are approximately 500 feet thick on the shelf, while 

the Deese may reach a thickness of 1,000 feet in the basin 

area of thio thesis. Thick, light brown, angular, clean but 

often calcareous, porous sandstones and dark gr·ay, blocky 

shales develop in the basin area as the Deese thickens. As 

illustrated on electric logs, these beds are shaly at the 
; 

base and grade into calcareous and relatively clean sand-

-stones in the upper portjon. 

Dornick Hills Group 

This group of formations is found only in the basin 

patt of the thesis area. The Atoka formation comprises the 

upper Dor·11tck Hills . and the fviorrow f orr1ation the lower Dor- • • . 

nick Hills.· 
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~oka., J'orrt1atj,on • .-.-The top of the Atoka is placed at 

a thin but persistent, brown to dark gray, finely crysta.llin~ 

limestone which marks the top of a series of sediments whose 

electric log characteristics differ- from the overlying Deese 

sediments. The Atoka .formation is composed of dark brown to 

gray, often glassy, .finely crystalline, hard, dolomitic li1i,e

stones and dark gray to black, bituminous, blocky shales. 

As the shelf area is approached, this group of sediments 

wedges out by a con:bination of on-lap and truncation. 'rhe 

uplift, which was responsible for the truncation of the 

Atokan sediments, occurred duririg post-upper Dornick Hills, 

pre-Deese time.4 

Mor:cowan Series 

:·1orrow Fo;rn;a~io,n;.--Possihle lower Dornick Hills sedi

ments can be identified in only one well within the area, in 

the Denver Producing and Refining Uo. 1 Sah-cam, Section 33, 

T. 10 N. R. 10 w. They consist of dark brown and black, 

fine grained, calcareous, slightly porous, and finely glau

conitic sandstones.5 The bedo of sandstone are separated 

by black 1 often waxy, blocky shale. The division of the 

upper and lower Do:rnick Hills was based mainly upon the 

change in lithology of the two fonnations. Outside of the 

4Jacobsen, Lynn. ttStructural Relations on the East 
Flank o.f the Anadarko Ba.sir1, Cleveland and I~1cLain Counties, 
Oklahoma." A,t,A..P,.G. Vol. 33, No. 5, 1949, P• 695. 

5'rhe sandst,ones were examined under a petrographic 
microscope and the green grains in the sandstone were iden
tified as glauconite. 
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thesis area a sim:ilar change in lithology was described in 

Superior Oil Mo. 51-11 Weller, Section 11, 'f. $ N. R. 12 w. 
where the upper Dornick Hills was desc,cibed as containing 

Atokan shales with dense, bro\<'m limestone beds becoming more 

, abundant at the base, while the lower Dornick Hills was <'!'om

posed of highly glauconitic, siliceous limestones in the 

upper pa":rt and thick glauconitic sandstones in the basal 

portion. 6 

Only glauconitic sandstones are present in this area 

because the upper sediments were truncated by the Dornick 

Hills orogcny.7 

Springeran Series 

Springeran sedioents in this area are found only in 

the Denver Producing and Refining No. 1-A Schoolla.nd, Sec

tion 16, T. 10 N. R. 9 W, where it is made up of 250 feet of 

shale. This shale has a characteristically low resistivity 

reading on the electric log. Mo Springeran sandstones are 

present in this 1,11ell evidently becaus.e they were truncated 

by the Dornick Hills orogeny .. 

Chesterian-Meramecian Ser~ies 

The upper part of this series is composed. of dark 

brown and black, often oolitic, dense li1t1estones, inter-

6Wheeler, Robert R. 
World's Deepest Well Bore." 
February, 194-9. 

noeological Significance of the 
World Oil~ Vol. 120 No. 10, 

7'f'he age of the Dornick Hills orogeny 
Dorn:tck Hills, pre-upper Dornick Hills. 

. ,... 
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bedded with black, blocky shales. The middle portion cQ;n-. ~· 
tains tan, milky colored, finely crystalll:ne, hard and slight~ 

ly cherty limestones. In the basal section, these lime-

stones are dark b!"O\"ll'l to black in color, finely crystalline, 

and arenaceous, while the black shales in the lower part of 

this series are very pyritic. 

The Chesterian-Meramecian formations range from Oto 

1.,150- feet thick and wedge out upon the shelf area, where 

they are truncated by the Dorniek Hills orogeny. 

Osagian Series 

Both the Mayes limestone, which is a south(,rn Okla

homa term, and the i\Iississippi limestone, which is a north

ern Oklahoma term, are recognized within this area. The 

Mississippi limestone is equivalent in age to the Mayes 

li!i~estone plus some older fJiississippian sediments. 

U;J.ssissipJ2i,,,.Lirr~J~~§ton~. -·-This is found in the north

eastern part of the area in the West Edmond Field. It is 

white, finely crystallinf~, and often slightly porous, and 

ranges from 50 to 250 feet thick. 

Na.ve.s .~imestor,te.--This limestone is dark brown, gran

ular. arenaceous, and hard, with a thin bed of very hard, 

dark brown, glauconitic sandstone at,the base. It is ap

proxi1.:a.tc.ly JOO feet thick in the Denver Producing and Re

fining r~. 1-A Schoo~land, Section 16, T. 10 N. R. 9 w. and 

grades late~ally into the I1:issisoippi limestone in the east-



I 

22 

ern part of the area. 

Kinderhookian Series 

~Jgqgf,ord., Sp5;t,(p.--The Woodford shale comprises the 

KinderhooKian series and is very dark brot~1, greasy, spor

aceous, and pyritic in this horizons. It is characterized 

by a high resistivity and a low self potential value on 

electric logs. The M:lsener sandstone usually found at the 

base is not well d-evelo-ped within. this area, as its thick

ness ranges from Oto 5 feet. The Woodford is approximately 

100 feet thick in this area. 

Silurian-Devonian Systems 

~ly,11_t_9:n .~.ir.qe§t,9.n~. --The Hunton is composed of five 

merr..bers: the Frisco chert at the top, the Bois d 'A:rc lime

stone, Baragan dolomitic limestone, Henryhouse shaly lime-
r 

stone. and the Chimney Hill linestone. 0 In the West Edmond 

Field, the Frisco chert has 1,ee!"t e~roded. The Hu1.1ton is 

approximately 400 feet thick. 

Frisco Chcrt.•-The Frisco chcl"t ·is difficult to iden-

t:i.fy within this area. Fragments of' fine, white, milky 

chert, which m:i.ght be remnants of the Frisco chert, were ob

served riear the top of the Hu.x1ton in a few wells. 

8H.eeds, Chester A, n1*he Hunton For~natiori of Okla
hon:a. u Jlm,e:r~:)...,ca~p, .. ~Qyrnpl o,f, p,c,ie,pc~., 4th Series I X..XXII 
(October_ 1927). 
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emon, Section 14, 'f. 12 N. R. 7 W. the Bois d'Arc member is 

white to tan in color, finely crystalline to chalky, and 

dolomitic in zones. Along the eastern edge of· Canadian 

County in the West Edmond Field it develops sufficient po

rosity to produce oil. 

!l§¾1~ggan-H~p1--yhous e Li,rie,#!tOP.~. -•'l 1he Har agan- Henryhous e 

members are not differentiatt:)d within this area. They a.re 

tan to gray, marly limestones and eY...hibit a lower resistivity 

reading on electric logs than do the Bois d'Arc limestone 

and the underlying Chimney Hill limestone • 

.Q.h.imn~_Hili Li~~o,;atone. --1,his lir11estone may be di• 

vided into four beds. At the top is the pink crinoidal lime-

- ·stone that has a white m('1trix with pink splotches, and it is 

finely crystallinE) and porous. The next horizon is composed 

of a thin streak of fi:ne, white, milky chert. Below this 

bed is a layer of off .. white, oolitic, soft, porous limestone. 

Nea~ the base is a thin bed of white, glauconitic, soft, 

1 porous li~estone. 

Ordovician System 

§:zJ.·~ffelll §311si~.·--The Sylvan shale is black to dark 

green, and blocky. It is fron 60 to 75 feet thick -within 

the area. 

Yio}.a 1:f~rqes:t,gnQ .... -'l'he Viola is of f'.. .. whi te to tan in 

color, coarsely crystalline, often slightly dolomitic, and 

hard in the upper portion. The middle part is white, chalky, 
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and very slightly arenaceous. A bed of bro\m chert is often 

present above and below this middle bed, Near the base, 

there is a distinctive bed of limestone that is black, ~1ite, 

brown and white :r-.ottled, doloviitic, hard and dense. 

Viola is approximately 350 feet thick. 

Simpson Group 

'f'he - ... 

'rhe group is composed of a sequence of sandstones, 

shales, and dolomitic limestones. It has been completely 

penetrated in only one well, Sinclair No. l Hutchemon, Sec

tio11 14~ T. 12 N. R. 7 w., where it was 1,176 feet thick, 

however bas inward., the group may be e;;.:pected to be consider-

color, dense, hard,, and carries thin dolomitic beds. The 

zone ca.n be recognized on the electri.c logs by its low self 

potent,ial. It is from 80 to 100 feet thick. 

F,i,rst, yii~s;ox .~an.ds~ona.--·rhe First Wilcox sandstone 

is clear and glassy in color and composed of medium to 

large, sub-rounded, frosted, and often dolomitic grains. 

~ It may vary from a few feet to 40 feet thick. 

§ecqp~ Milcp~ ~anaatpnc.--This Wilcox sandstone is 

tan, medium grained, angular to sub ... rounded, slightly frosted, 

compact but not well cemented, and is porous. The basal 

portion of the sandstone is snow white, coar·se grained, sub

rounded, frosted, clean, and resembles small golf balls. It 
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produces gas distillate in the Sinclair r~o. 1 Hutchem.on, 

Section 14, ·T. 12 I~. R. 7 w. where it is approximately 200 

feet thick. 

~~
1u1ip Cce~k For:1a~ipp. - .... 'rhis is predominantly a 

white, medium grained, glassy and soft sandstone, which be

comes dolomitic and argillaeeous at the base. It is approx~ 

imately 70 feet thick in this area. 

~~cL,ish Foll!1sitJ..QP•••The McLish contains upper, r1iddle, 

and basal sandstones,. separated by dark brown, dense, dolo

mitic limestones in the upper pa.rt antl dark green~, w~"cy", 

blocky, and platy shales in the lower portlon. Tho sand

stones are tan and gray, medium grained, sub-rounded, and 

dolomitic. Tho HcLish formation is approximately 225 feet 

thick. 

Oil Pre,ek li'o,rmat,iou.--The upper part of the Oil 

Creek formation is a mottled, oolitic, often glauconitic, 

slightly arenaceous, dolomitic l:i.mestone, 1rihile the basal 

1 portion is black and gray, mediu.i"n grained• rounded, frosted 

sandstone. The thickness of the Oil Creek forrnation ranges 

from 160 to lE~O feet. 

}p,ip§1,.F.9rmatio,n.- ... This is a bro-vn1 and gray~ fine, 

hard, d.olomi·tic limestone.· It is ~~O feet thick in the Sin

clair No. l Hutcherr.on, Section 14, T. 12 N. R. 7 W. 

Arbuckle Group 

~r.qycl(!ee, Limest9n~. --The only well within the entire 
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area that has penetrated the Arbuckle limestone is the Sin

cla:t.r Ho. 1 Hutcherr:on, Section llt-,. 1.·. l?, N. R, 7 w. A total 

of 145 feet were drilled, which represents only the top of 

the .forrnatj_on. In this well, the Arbuckle is very dark brown 

a:nd gray, finely crystalline, hard, and dolomitic. tfhe 

micro-log which was run in the well showed the top ten feet~ 

or the Ar.buckle to be porous, with the remaining section 

showing little or no porosity. 



CHAP'I'ER I II 

GEOLOGIC HISTORY AND.SEDIMENTATION 

Gg11;eral, S!;a~~men:t, 

During the long interval fro11 Cambrian into early 

Pennsylvanian time the western portion of Canadian County 

subsided steadily, while in contra.st~ the eastern msre;in 

suboide.d relat.i vely little, remaining above the sea during 

several epochs. Therefore, the basin area received a con

tinuous sequence of sediments, while the Chesterian; Spring

eran, ?J~orro11-1an, and Atokan seas evidently did not transgress 

upon the- eastern sholf' ar-aa, (Figure IX). 

Ganibro-Ordovician 

No wells have reached lower Cambrian sediments. 
, I 

Probably most of the area was undergoing erosion during the 

early Cambrian time, and it~ was 11ot until the close of this 

period_that the seas transgressed northward from the CambrO':"" 

Ordovician geosyncline lccated to the south. The Arbuckle 

limestone, which was deposited by the initial advanc·c of the 

Cambro-Ordovician seas, has in its top portion finely crys

talline limestone, which indicates the sea was shallow and 

= the surrounding positive areas were relatively flat and con-

27 



tributed litt:.le or no elastic material. 

The entire Simpson group is represented,, and there 

is no evidence of a major e:r-osional surface separating th0 

Arb·uckle limestone and the Simpson group. On the eastern 

shelf, an interval ranging from the top of the Oil Creek to 

the base of the. Viola, was found t,o be 750 feet thick in the 

Andorson ... Prichard Ilo. 1 Replorr:le,. Sectidii• 18, T. 11 rir. R. 5 

w., while the same interval 23 miles tot.he west in the Den

ver Producing and Refining No. 1-A Sehoolland, Section 16, 

T. 10 N. R. 9 T!J. is appro::ciuately 1,000 feet thick. 9 -r.rhis 

is the .f'i rst indication that the wc?ster!1 a~ca had already 

begun to subside more thar1 the eastern side. 

_Because of the variety of sediments, sandstones, 

dolomitic limestones and shales found within the Simpson 

group, it is inferred that the sea was ohallov, and the area 

was unstable. The "golf ballu sandstones would indicate the 

waters were turbulent, thus attributing to the roundness of 

th'e sand grains to corrasion, and the sea w·as oscillating, 

frequently exposing: the sands to aeol:ln action which further 

contributed to tho rounding and frosting of the grains. 

The '\liola limestone and the Sylvan shale we1"'e like

wise deposited by northward trta.nsgresaing seas under constant 

dapositionai conditions as is illustrated by the homogeneity 

of both of t.hese for·mations. However, the Viola-Sylvan iri• 

91:1he entire Simpson group could not be measured be
cause it 1i11as not eo1-rtpletely penetrated in either well. 
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terva.1 tends to thin to thS' north and !'iortheast, as is illus

trated by the thickness or the interval in ·the Denver Pro

ducing and He.fining ~i!o. 1-A Schoolland, Sect.ion 16, 'f. 10 N'. 

R. 9 w., where it is approximEttely 670 feet thick; in the 

Andt-1rson-Prichard Wo. 1 Replogle, Section 1~, ~e. 11 H. H. 5 

~v., where it is 370 feet thick; and to the north in the Sin

clair Iilo. 1 Hutcheuon, Seot1 on ll+, T • 12 N. R. 7 w. where 

the int.erval has t,hinned to approximately 250 feet thick. 

This indicates that th~! fJOurce of the Viola-Sylvan sediments 

was frc1r1 the south. 

Siluro-Devonian 
........ "II ilf • • ; , - ' 

During this period the eastern part of the area re--
-

mained relatively high v1hile the western basin area con-

tinued to subside as is illustrated in Figu:r"e XI. The e1rtire 

Hunton group should be expected to l;e found in the basin 

part of the area while the Ji'risco che:it and upper part of 

the Bois d.'Arc limestone are absent in the West Edmond I?ield 
, I 

along the eastern edge of Canadian Co1.,nty. Thia is due in 

part t.o non ... deposition and erosion, for evidently there was 

a sligl1t uplift along the shelf area during post-Hunton, 

pre-Woodford time and the seas retreated to the west. Frag

ments of Friscc chert are believed to have been found near 

the top of th0 Hunton forniation in the Sinclair ~-?o. 1 

Hutchemon, Section ll+, <r. 12 ~i. 1. 7 w. This wB11 is loc3ted 

neer the h:tnge line which is the transitional zone that di-



vides the basin and shelf. 

In early Mississippian time the Kinderhook seas de

posited the Woodford shale uncon.formably upon the Hunton 

formation. 11he Misener sands·tone found at the bo.se of the 

Woodford is very thin, varying from zero to four or five 

feet. The dark brown to black, bituminous, and pyritic 

character of the Woodford indicates that it was deposited 

under anaerobic, marine conditions. 10 

Following the deposition of the Woodford the area 

was blanketed by the Hayes and Hississippi limestones. rrho 

Maye,s limestone is southern Oklahoma. terminology, while the 

Mississippi limestone is northern Oklaho1:1a terminology, the 

distinction being based mainly upon a change in sedi.menta

tion which resulted in a difference of lithology. 

The Chesteria.n and Merar:1ecia:n seas advanced fro~--; the 

soi,th·and deposited sediments conformably upon the Mayes 

liuc~stone in the basin part of the area. frhat these seas 

were confined to the basin area is noted in the absence of 

late Ilississippian deposits u.pon the shelf. The thickening 

of t,he Chesterian sediments to the sou.th and west would in

dicate that the basin was continuing to subside. 

10 Pettijohn; F. J. .$egi,m,ent,;u--x ,Roq!t§,, ~~ew York: 
Harper & Brothers. 
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There is no evidence that important orogenic move-

ments occurred b,etween late l1Iissiasippian a.nd early Pennsyl

vanian time. 'l'he seas again advanced during lowermost Penn

sylva:nian from the south and were confined to the basin area, 
I 

for Springeran deposits a.re not found east of T. 11 N. R. S 

w., neither are they found in the Exploration Oil No. 1 Had

lock~ Section 30, T. 13 N. R. 9 w., within the thesis area. 

The Springeran sediments are found only in the Denver Pro

ducing and Refining No. 1 .... A Sehoolland. In this well the 

Springer is represented by only 120 feet of shale, which 

infers that seas were retreating and ·thus the upper sand

stones were not deposited or that they were eroded by the 

Dornick Hills orogeny. 

The .Mor~vwan sediments were also confined to the 

basin area and they off~lap Springeran deposits, (Figure XI}. 

The lower Dornick Hills is thin in this ta:rea, which is due 

in 1part to the subsidence of the sea level, movements along 

the axis of the Ner:ulha Ridge during the Dornick Hills oroguny 

that'resulted in the upli£t and westward tilting of the east

ern shelf area, and subsequent truncation of sediments rang

ing in age from lower- Oornick Hills to Woodford. 

A late Morrowan orogeny ini·ciated the .formation of 

the southern Oklahoma structural systemll a.nd movement along 

llThe southern Oklahoma structural system comprises 
the Arbuckle, Wichita, and buried Amarillo mountains. 
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the axis of the Pauls Valley uplift. 12 

Succeeding the orogenic pulsations there appears to 

have been a gE'~neral rise in the sea level that resulted in 

ever~ were still confined to the negative basin area as the 

sedimerrts tnin and wedge 01.1.t as the t~ast~ern. shelf is ap ... 

Additional r::ovements along tho axis of the Nemaha 

Ridge during post-upper Dornick Hills, pr-e•Deese time re• 

sulted in the truncation of a portion of the upper Dornick 

The Anadarko Basin was probably connected to the 

south with the l\~cAlester Ba.sin until post-Atokan, pre-Deese 

time.13 It seems s:tgnificant that the Atokan as well as the 

Mcr.rowan and Mississippian (Caney-Mayes} sedime11ts in this 

area all ha-1te a,ffinitios with the McAlester· Baoin facies to 

tho ·southe-c:ist .14 

Also during the pre-Deese orcgeuic movements, the 

Arbu'cklc..-W'ichita fold sy.stem dev(1loped wlth the subsequent 

truncation of soMe 14,000 feot of rock to expose granite in 

the st:ructurally highest areas.15 Therefore there was an 

enormous thickness of shales and sa.ndst,ones deposited by the 

12 Jacobsen, Eloise T., ft.epo;p1,1a.iSJ3J,tn,c~ ,Sty~y: 
,sprf 5~e Geol:s:tffY. of Jip,rthwes~e_rn .Pk:J.sthQf:fs• Master• s 
University of Oklahoma, 1948. 

' 13wheeler, Robert R. op,,pit. 

~4lbid. 15Jbi~. 
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Des Moinesian seas as they advanced from the south. The 

negative basin area received the greatest amount of deposits 

as is indicated in the cross-section, (Figure XI). The seas 

deposited predominately shales and sandstones in the basin 

area and these grade into a limestone facies upon the shelf. 

During Missourian time, the Wichita-Amarillo struc

tural system was again rejuvenated, thus lifting the moun

tains to their greatest height and supplying abundant sedi

ments for the advancing seas. Again the majority of the 

sediments were deposited in the basin and they tended to 

fill the basin to the approximate level of the shelf area. 

At the close of the Pennsylvanian period, Virgilian 

time, ·the seas deposited sediments of uniform thickness over 

the entire area which indicates that the basin was no longer 

subsiding more rapidly than the shelf area. 

Permian 

Permian. seas (Wolfcampian) covered the area and de, 
posited a series of shales and thin marine limestones. 

These seas were probably warm and shallow for the Wolf-, 

campian series contains abundant fossils. Obviously, the 

basin suffered post-Herington., Permian, movements of some 

importance. These movements probably occurred before middle 

Permian time when an important regional change occurred from 

normal marine sedimentation to evaporitic deposition (an

hydrite and gypsum) of an enclosed basin without free access 
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to the open seas. 16 

The ''Ued Beds" that were deposited in this evapo-

l"itic basin are practieally void of fossil lite, which in-

dicates that the salinity of the waters had reached a point 

such that the conditions were adverse to animal life. It is 

interesting to note that the evaporation did not reach the 

phase where salt was deposited in this area. This might be 

explained by a climate that consisted of short seasons of 

rainfall that tended to refill the basin, followed by long 

periods of drouth that tended to evaporate the basin.. 

Post;-Permian tiltit1g resulted in tht~ present atti

tude of the sediments in this area. Thia westward tilting 

is terned the Prairie Plains homocline • 

. , 

16wheeler, Robert R. cit • .. 



CHAPTER IV 

STRUCTURE 

Local Structure 

Due to the great distance between wells it is not 

possible to study any local structural features. 

,RegionaJ:. ~tructur.~ 

In discussing regional structure, the subsurface 

structure of the area is monoclinal ~owards the south-south

west. The structural contour maps, (Figures V, VIII) show 

a ncrmal basinward dip from the foreland shelf area. Upon 

the shelf, all forrnations show a small dip which increases 

rapidly along the "hinge linen separating the shelf a.nd· 

basin area. This hinge line varies slightly in location 
I 

according to the age of the forr~ations involved. 

The structure of the area can be separated into t"¥10 

distinct time divisions: pre-Pennsylvanian and Pennsylvan

ian-Permian formations. 'rhese dip in the same directlon but 

at different angles. 

Characteristic of the structure dips of the pre-Penn-

syl,ranian formations, the structural contour map on the top ..::..---- - - ..._ 

of the Viola, (Figure VIII), indicates average dips of 1½ 

35 



36 

degrees upon the shelf I inc:r·easing to 3! degrees in the 

basin. The hinge li11e may be traced from T. 14 N. R. 7 W. 

in the northwestern part of the area, southeastward into 'r. 

10 N:. H..; w. 
The Oswego limestone struc1;ural cont~ou:t" map is 

chosen as being characteristic of the Pe11~1sylvanian end Per

mian forJ;1ations, (Figure V). Upon the shelf, tho Oswego 

has an average dip of l degree, increasing in the basin area 

to 1¼ degrees. On this map., the hinge line extends from T. 

14 N. R. 8 w. to T. 10 N. R. 5 W. 

Dips of the ··Permian formations upon the surface do 

not always reveal the presence of pre..-.Pennsylvanian struc

tures because the eros:Lonal surface that reoult~d from the 

D'ornlck Hills orogeny leveled the Zormation~1 and then the 

Pennsylvanian and Pe~.mian beds were deposited horizontally 

upon t~his surface of eroslon. 

U,ncpnform;Lt;l§S 
/ 

In this paper, Billingal7 definition of an uncon

formity,is used as being a surface of erosion or non-de• 

posi~ion. 1'here are three important unconformities within 

The largest unconfor·mity within the area was created 

by the Dornick Hills orogeny, when beds ranging from lower 

17Billings, Marland P. ~~r:uct,YJ:p.j. Oeolgg;y, Prentice 
Hall Inc., P• 240. 
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Dornick Hills to Woodford were exposed and eroded. The 

electric log cross section~ (Figure XI), sho 1as that in the 

extreme southwestern part of the area, beds of Atokan age 

(upper Darnick Hills), rest upon the eroded surface of the 

lower Dornick Hills in the Denver Producing and Refining No. 

1 Sah-cam, Section 33, rr. 10 N. R. 10 W.; progressing to the 

east, in Cities Service Ho. 1 Pet~ee Ranch, Section 18, rr. 

11 N. R. 9 w. • Atokan formations rest upon r1.ississippi Ches

tcrian sediments; lastly., in Sinela.ir ao. 1 Hutchemon, Sec

tion 14, ~r. 12 N. R. 7 w., basal Pennsylvanian .formations 

of Des i\,Ioinesian age ( Cherokee group), rest upon the Ma.yes 

formation~ 

. In the southeastern. part of the area in Amerada No. 

1 Lawson, Section 18, T. 11 N. R. 5 w., basal Pennsylvanian 

formations of Des r.:oinesian age ( Cherokee group), rest upon 

the Woodford shale. there.fore it is in this area that the 

greatest unconforuity exists. 

• 'the two other unconformities are more difficult to 

recognize because they represent a smaller hiatus. The 

first, is between the upper Dornick Hilla and Deese sedi-

in the southwestern part of the area where the upper 

Dorniek Hills shows evidence of truncation.as it thins east

ward, (Figure XI Cross Section A-A•). 

The second is con£ined to the shelf area where the 

Frisco chert and the Bois d'Arc limestone are eroded in the 

West Edmond Itield. It is post-Hunton, pre-Woodford in age. 



F~uJ.tt~ng 

A heretofore unmapped subsurface fault, trending 

northwest. southeast, is located between Sinclair No. 1 

Hutchemon, Section 111-1 T. 12 :\I. R. 7 w. and J. E .. Trige Mo. 

1 'l'ennery, Section 22, • T. 13 n. n. 7 111. An electric log 

cross-sect.ion between these two wells ri:)vealed fi·rst, n 

change in dip of the lower formations. Seeondly, th.e thin

ning of the M-i ssissippi Chesterian formations in ·the Sinclair 

No. 1 Hutchernon as compared to the normally thick Chester in 

the J. E. Trigg Uc. 1 Tannery, indicates the Sinclair v,1ell 

is on the upthrown side of the fault. rrh<:: production of gas 

distillate in the Sinclair Ne. l Hutchemon, further supports 

the presence of the .fault in that it is producing high on 

the upthro\"fn side of tho fattlt. 

1rhe age of the fault is post-Chesterian, pre .... Des 

Moinesian·as seen by the fact that the fault does not extend 

above the unconi'ortnity a:t the base of the Pennsylvanian. 

Canadian County experienced earth tremors in the 

spring and fall of 1952, which indicates the presence of 

quasi""'dormant faults. The first and most severe. tremor 

which lasted only a few seconds, was noted to be most severe 

just east; of El Reno, Oklahoma; hoJ.llfever, the • shock was felt 

as far north as Kansas and to the south in ~I1exas. Niunerous 

other quakes of minor severity wore recorded in this same 

area in the fall of 1952. 



?O J., 

pr~v~m~~~ic A~P,J.UslI 

In the initial exploration of the eastern part of 

· the Anadarko Basin, a number of gravimetric anomolias ·nere 

found to be aligned in a nort,h .. south line, parallel ·to and 

;some 25 r:tiles west of the well known r~emaha Ridge at Okla• 

1~ homa City. c 

Continuing exploration, both with sej_smograph and 

drilling, has tendod to verify ·the presence of a secorJd ridge 

or ano.naly, some 2.5 miles wost and related to the Wemaha 

Granite Ridge. 

This anomaly may be shown in eastern Canadian County 

extending .fr,om T. 14 N. R. 6 w., southward to 'r. 10 N. R. 

5 W. where it becomes poorly defined. 

I 
' . 

16 Moore. Carl A. Personal Communication. 



CHAPTER V 

THE HIS'I 10RY OF THE DEVELOP¥iENT OF 1"HE AREA 

The first drilline activity of wh:l.ch there is any 

record was initiated in the early months of the year 1918, 

when the Yukon Co-operative Corttpany started its No. l Little, 

Section 12, T. 11 N. R. 6 w. The well was drilled to a 

total depth of 3,075 feet and abandoned as a dry hole after 

losing t}1e drilling tools in the hole. The well was still 

drilling in lower Perfuian or upper Pennsylvanian formations 

when abandoned. rlumerous other shallo~, wells were drilled 

in the proceeding years without finding cormnercial produc

tion. 

First commercial production-to be found within the 

area ,~-1as obtained iu 193l~, irJ. the Denver Producing and Re-

.... • i ...... 1 A .l "".T ~ .. J4 f'j't 10 1-r r , 0 ,a· i... t r1n _ng 1\10. _ ua-hoe,. ~ection , -• • .• 4'• ...... v •• , tt\a 

was drilled to test a block of 13,000 ac~es covering the 

crest of a surface structure. This was called the Binger 

Area, for Binr;er, Oklahoma1 and was located in Tot,mships 9 

and 10 North, Ranges 10 a.n<l 11 \'lest, Caddo County. A con

tract ~,as let to drill the we:.l to a dapth of at l<~ast 7 1 500 

feet; however, the well wa.3 d:.:·illed to a depth of 9,236 

feet and nine-inch casing \tas ccrrtented. 

40 
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During the winter of 1933, the leases were subject 

to a 12.00 per acre rental. They re-leased 8-9,000 acres 

at 50 cents an acre and agreed to carry the well deeper and 

pay within a year a total of $J.OO per acre, and also drill 

a lO•acre off set to the west i.f cornrueraial pl~oduct ion were 

obtained. This agreement explains the reanon that the No. 

1 Sah-cam was later drilled on the adjoining 10 aeres. 

After reaching a depth of 9,540 feet, the well be ... 

caue a "tight hole" in that all information on drilling was 

withheld. It was eventually drilled to a total depth of 

li,230 feet. Q_n February 27. 1934, the hole was cored from 

9,974 feet to 9,986 feet, recovering seven feet of saturated 

sandstone from an unidentified formation, the name or age of 
1c which was never agreed upo,n by geologists. '1 Ho f)lectric 

log was run in this well. In twelve days the formation 

pressure rose to 5,000 pounds per square inch. On March 11, 

9,900 feet of 6 5/5-inch casing was cemented with 3,000 

sacks. When the plugs were drilled and the well bailed 

down, the well f&iled to show the previ.ous .forrnatio:n pres• 

suree recorded before the ca.sing was set. 
1rhe well was completed flowing by heads 50 ba.rrels 

of oil per day, cutting 3 to 5 percent rotary drilling 

fluid. This 'lrtell was of particular interest to geologists 

l9Becker; Clyde r,:.; Wells, Hurray J.; and Fulton, 
·F. J. ''The Binger Structure." f)iJ, 8_pg Gst_s. ,Jpyrp.~l, 
September 6, 1934, P• 15. 
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because it was one of the.first deep tests drilled in the 7 
Anadarko Basin that obtained commercial production. It also 

gave geologists a concept of how deep the Anadarko Basin 

might be and the type of sediments that were expected to be 

found in the deep part of the basin. There is not yet com

plete agreement upon the producing horizon in this well be

cause of the paucity of information. It is believed that it 

is producing from an upper Deese sandstone of Pennsylvanian 

a.ge. 

An electrical rig drilled the No. 1 Sah-cam which 

was the 10-acre offset to the Ada-Noe. 20 It was drilled to 

a total depth of 13,882 feet and abandoned as a dry hole, 

while in the lower Darnick Hills formation. This failure 

ended the drilling activity in the area and thus the Binger 

Pool remained a one-well field. The Ada-Noe is reported to 

have been abandoned as an exhausted producer in July 1 1944. 

Canadian County did not record any production until 
\ 

1944; when the West Edmond Field expanded into the eastern 

sections of T. 14 N. R. 5 W. Forty-five wells were drilled 

into the Bois d'Arc member of the Hunton limestone in the 

county. 

In 1945, the drilling activity was increased in the 

West Edmond Field upon the discovery of high gravity dis-

20sw1ndell; Floyd. "Interesting Drilling Plan 
Being Used on the Second Deep Binger Test. tt Oi.l; Worl,,s:1., 
June 24, 1935, P• 24. 
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tillate in the Bax .. tlesville sandstone in wolls located in 

sections 11, 12, 25, 35, and 36 in T. 14 w. R. 5 w. 'fwelve 

wells were subsequently coc.pleted from this producing horizon.· 

I11 Pebruary, 194t, the Denver Producing and Refining 

Cor;1pany staked its No. l•A Schoolland, Section 16. T. 10 N. 

R. 9 w., and the well was drilled to a total depth of 17,094 

feet, a near record depth for Oklahoma. After drilling into 

the Joins fonr1ation, casir1g; was set in the Sylvan shale at 

15,239 feet. The Hunton lir.nestone and a Pennsylvanian sand

stone ·were perforated and the well was compl et~d for an in

itial potential of 5 million cubic feet of gas per day. ~:his 

P..ew field has been d0sig:1ated as the Cogar Pool by the Okla

homa. (~orporation Gorrs.rnission. 

'"fhe latest dc:velopmcnt 5.n the area is the Sinclair 

No. l Hutcherion, Section 14, T. 12 IL, R. 7 W. The well was 

drilled into the Arbuckle li~estone at a total depth of 

11, 700 feet, the first ti:r·t~ this deep ho:t·izon has been pene

trat""ed in this area. The well was perforated in the Second 

Wilcox fror:. 10, 31d to 10,476 feet and completed flowing 

10,500,000 cubic feet of gas and 50 barrels of high gravity 

distillate per day. An offset dell is being drilled at the 

time or the writing of this thesis. 



CHAPTER VI 

P''U'fURE POSSIBTLITIES FOR OIL EXPLORA1~ION 

'l'he discovery of commercial production ltithin the 

deeper part of the Anadarko Dasin, created a new reeion for 

future oil exploration. Canadian County and its associated 

area shares in its bright future. 'rhe area is es,pecially 

attractive to oil operators because it is a virgin area, 

with less than one deep test., drilled pe:c township of .36 

square miles. 

The area contains the necessary featu.res to warrant 

further exploration. :F'irst, as 'faentioned in Chapter II, 

there is an abundant supply of dark organic marine shales 

below the Permian formations to qualify as possible so~rce 
' . 

beds for petroleum. Fossils found throughout the horizon 

substantiate the fact that they are of raarine origin. 

Secondly, abundant reservoir-type sediments a.re 

present within the area. Thick, <!lean, porous, Pennsylvan

ian sandstones off.er excellent possible reservoirs for pe

troleum. The Bartlesville sandstone, • ( Cherokee group), has 

already proven productive in the West Edmond Field and in 

the i.~ox and Fox No. 1 ~impson, Section 9, T. 14 N. R. 5 w. 

44 



It produces both oil and gas distillate. 

A sandstone of Atokan age produGed an estimated 

50,000 cubic feet of gas and a rainbow of oil on a drill 

sten: test ir1 the Ransey No. 1 Mansfield, Section 16, r1~. 14 

,N. R. 9 W. This may prove to be another producing horizon. 

rrhe Hunton formation has been proven productive of 

both oil and gas in the West Edrcond Field and also on the 

other side of the area in the Denver Producin~ and Refining 

Wo. 1-A, Schoolland, Section 16, 1~. 10 !,~. R. 9 w. 
Likewise, the Simpson group has been proven produc

ltive in the Sinclair ;J.o. 1 Hutche:-aon, Section 14, 'r. 12 a . 

. R. 7 W., which produces distillate fro1.~ the Second Wilcox. 

Drill stem tests have revealed that the F:1.rst Wilccx sand-

stone tested an estimated 2 or 3 :nillion cubic feet of gas 

in the t.T. E. 'I'rigg l\fo. l 1:ennery ~ Sectj_on 22, T. 13 N. R. 7 

w. A drill stem test in the Anderson-Prichard No. 1 Replogl<t1, 

Section 18, •r. 11 n. R. 5 vl. • yielded gas-cut m11d in the 
' \ 

' 
I::! ;/), rr·1 d 1 h t 1 1 1 ~ • t, J ~ oecon..... ~~1 eox an a so w en ne i"le. was coret.t in ne 01ns 

(?) forr.1ation a dead oil stain was observed. 'l'hus lower 

Simpson sandstones may also prove to be productive. 

Thirdly I the general structure of ·the area as de

scribed in Chapter I\/, presents idoal co!1ditio11s for the 

!rapping of oil, 

p.istr'ibution map, 

As is illustrated by the pre-Cherokee 

(Figure IX), the ll~dging out or Pen .. nsyl-

: ,,anian and r-1ississippian. formations as they are ·tr.aced nort.h

wa~d-2u.t _of_the_ basin_o:nto the_ shelf .. cre.a.tes__id.eal pos...s.·_-_.....J 
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bilit~ies for stratigraphic traps. 'fhe faults and unconform

ities that, are present within the area create additional 

places .for the accl:1,mulation of pet.roleum~ 

Seismic work has revealed the prasence of nu .1er;:,us 

structural traps. 1lhe large gravimetric anomaly, located 

west of the buried Nemaha Ridge offers a large and interesting 

area for future exploration. 

• 'I1hus, the area contains source beds, reservoir beds 

that, comprise at lea.$t si:x: possible producing horizons, and 

the structural conditions necessary to trap the oil. With 

·these characteristics, the area will continue to holJ the 

attention of oil operators as a new province for future oil 

exploration. 



CHAP'l'ER VII 

COHCLUSIONS 

From t,b.c study of the subsurface geolor:;y of' Canadian 

County an1 its associated area tho following conclusions 

have bc~n roachetl: 

l) The Anadarko Basin was initiated as early as 

late Ordovician. 

D 2) Reg·l anal structure of the thesis area is that of 

a large rnonocline, \rlith beds dipping south and southwest. 

',J 3) The hinge line, which is an imagina.ry line sap• 

a.rating the basin an.d shelf environments, is recognizable 

from T. 14 N. R. SW. into T. 10 N. R. 5 W. 

4) Pre-Pennsylvanian forrnations have an average 

dip' of 1~ deerees upon the shE:~lt area and an average dip of 

3¼ degrees in the bas:tn. The Pennsylvanian-Permian foma

tions have an averag{; dip of 1 dof;ree upon the shelf and l¾. 

degree dip in the basin. 

5) Southern Oklahoma terminology is most appropri-

ate for the description of the basin facies of sediment,s and 

norther-n Oklahoma terminology is descriptive of the shelf 

f ac:i.es of sediments. Formations wit,hin each group can be 

correlated within the ar~?a. 

47 
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stones upon the forela.nd shelf area grade into the Hoxbar 

and Deese sandstones in the basin. 

7) '!.'these sediments in the Hoxbar and Deese groups 

thicken basinward. 

S) The greatest unconformity.within the area re

.sulted from the Dornick Hills orogeny, ( post•lower Dornick 

Hills, pre-upper Dornick Hills}. Sediments ranging in age 

from ~orrowan {lower Dornick Hills) to Kindet"hookian (Wood

ford) were exposed and truncated by this uplift. 

9) The eastern limit of the Springeran, !'Iorrowan, 

Atokan, and Chesterian f'orraations has been shown on the pre• 

Cherokee distribution map, (l?igure IX). 

10) Pre-Pennsylvanian structures are not necessarily 

indicated by Permian surface structures because the early 

Pennsylvanian erosion surface leveled the older sediments 

and caused the Pennsylvanian-Permian sediments to be de-
' posited with much less dip. 

11) There are evidences of numerous faults within 

the area. 11l1e fault described ix1 cross-section (Figure XI J, 

is post-Nississippi Chesterian and pre-Dea J.\-1oinesian in age. 

Future drilling within the a.rea will probably loca.te ad

ditional faults • 

. 12) The area contains source beds, reservoir beds, 

and the structural features that a.re f ~f'ilorabie for the ac-

cumulation 0£ oil. 
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13) The Pennsylvanian sandstones (Des Moinesian), 

the Hunton limestone and the Simpson group are proven pro

ducing hori.zons. All of these horizons offer excellent 

possibiliti()s i'or future oil production wit~hin i~he area. 

I 

/ 

I • 
I 

-----



I 

BIBLIOGRAPHY 

Books 

l 

Billings, Marland P. Structurgl Geology. Seventh Printing. 
New York: Prentice Hall Inc., 1950. 

Hayes, Lyman N. A, Study Of T4e Sub surf ac,?, Geolpgy Of The 
Northeastern Pa;rt of Qpmgnche Coun~:v:., Oklahom,a. 
Master of Science Thesis, Norman, Oklahoma, 1952. 

Jacobsen, Eloise T. R,ecopna,i.spapce Study► of Supsurface 
Geology of Northwe,stern Qkla,horaa. Master of Science 
Thesis, Norman, Oklahoma, 1948. 

Pettijohn, Fo J. §edimentary Rocks. New York: Harper & 
Brothers, 1949. 

Articles 

Becker, Clyde M. "Geology of Caddo and Grady Counties, Okla
homa," Oklahoma Geological Supvey, Bulletin No. 40-I, 
March, 1927. 

____ • "'l1he Binger Structure," Qil and Gas Jou;rna,l, Sept
ember 8, 1934, P• 15. 

Datt, Robert H. "General Geologic Section of Oklahoma Oil 
Producing Areas, n ~JatJ .. .9nal OJl Scoutp and Landmen' s 
Yearbook, Vol. XVII, 1948. 

Jacobsen, Lynn. "Structural Relations on the East Flank of 
the Anadarko Basin, Cleveland and McLain Counties, 
Oklahoma," American Association pf Petrpleum Geo
logists, Vol. 33, No. 5, 1949, p. 695. 

Kite, w. C. "Geology of Kingfisher and Canadian Counties," 
Oklahpma Geological Survey, Bulletin No. 40-0, July, 
1927. 

Reeds, Chester A. "The Hunton Formation of Oklahoma," 
Affierican Journal.,of Science, Fourth Series, XXXII, 
October, 1927, Po 2b4. 

50 



51 

Swindell, Floyd. "Interesting Drilling Plan Being Used on 
the Second Deep Binger Test, n Oil World, (.June 24, 
1935, p. 24 .• 

Tomlinson, C. W3 "The Pennsylvanian System in the Ardmore 
Basin," Qklahoma Geological Survey, Bulletin No. 
46, March, 1929. 

Wheeler, Robert R. "Geological Significance of the World's 
Deepest Well Bore,n World Oil, Vol. 120, Noe 10, 
February, 1949. 

____ . "Anadarko Basin, Geology and Oil Possibilities," 
World Oil, Vol~ 127, No. 4, 1947. 

I 



l 

I 

This vol um~ is the property of the University, but the literary. rights of the author are a separate 
property and must be respected. Passages must not be copied or closely paraphrased without the pre
vious written consent of the author. If the reader obtains any assistance from this volu~e, he must give 
proper credit in his own work. 

' A1 library which borrows this thesis for use by its patrons is expected to secure the signature of 
each u~er. • 

This thesis by • has been used by the 
following persons, whose signatures attest their acceptance of the above restrictions. 

\ 




