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CO :?LEY COUNTY OIL D G 
By Ra,ymond c. · Oare, utate 

mTR> DUCTlO 

For ver many yea.rs Corley County has been viewed by 

oll p rators d by ge logist ao important prospective oll and 

gao torritory. oh time am a ver y large am:iunt of capital have 

been expended i n testing vari o art of tl e county , but exce t 

for a little ga and s relati el unim rt - t d i S'S ot oil , 

the results until recently have been decidedly disappo1nt1 g. t 

t he p resent time , the county seems pre red to t ake its prop pl ac 

among t h e important roducers i n t he i d-Continent f i eld. 

1.:he a.coo t o s e o f the ge olo c 

f eatu.r s hi. ch re involved 1 t h e exp l orat1 on and i n the tutu.re 

develo ent of Cowley Co t oil and gas has been pr ep ad t t 

request of ·r . Alfred Hill . ince t h e writer s for a number of 

years resident of s City, he i s m hat f liar 11th the 

surrounding ter ri tor and has, therefore, h 1n m "ure s pecial 

i nteres t in the genlogical p roblems and in the vicissitudes of oil 

and s developnent of t he regi on. Because of the specia l 1mpo r t a e 

of Cowl ey Co w.ty and adJo1ni ter ritory 1 .Kansas as p rospective 

oil rodUcing nd . the State Geologica l urvey s looked forwo.rd 

to the opportunity of una.erta ld.ng tie l d examination of thi s reg ion 

and the pre_pr a tion of a det il ed g olo cal bulletin, to pp ear among 

t e s ori s of sci entific publication s i s sued b e Survey . It is 

re rettable that on acco'W'lt ot an apathetio a ttitude on e part of 

the Kansas Legislature t oward such sci tif1c i nvest a tio s of o 

sta te n tural r esources, t he n eces sar y funds f or t his a d similar 

orlc in o the r parts of the sta te have no t , even though they are s 11, 
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been made avai l abl e , is aeco t , therefore, i s b sed on smh 

er a l i nforma.tio hie i s at t h e n-ite ' di s o a l , su pl em ted 

in particular by d t a on the a inbo bend oil fi eld, pr ep ed by 

. D R. no and r. D• p . Daa t o he 'la i te- Ulip s Com 

To t hese gentl n, t o •r. d olo ·st 

have ss t ad i su l y i ng i fo t i on con rni e parts of Oo l 

Co t , the wri t.er 1 i ndebt ed . 

Lik 
()/ 

CO Y. 

ts of Kans d Oklaho 

0 

of Cowley Count is
1
r a t he r ge l y rol lin 00 pl a in . In l ace , ho er, 

es ec iall i n the a tern p art of the oo t and o.lon g arts o the 

vall s of e a ut d th ka as , there stee , abru t lo es. 

To t he ologist t i e vi d t t fl ace t o ve 

i n t t e ly rela t ed to h e olo oft reg io . that 1 each rd • ' 
roe ation oduoe a di s t inct b oh or pl h i t e rmi na ted 

a t the o torop o t e roe by o or l t eop esc t. e soft 

rock s produce gent ly ral.l ine c ountry o form s lo1~ s ben a.t h e h 

ro cks . h s f e tu , i eh is 1llustra t d i n i c rel, iv o ob i o 

orta c t o the geol ogi t ho 1 t u 1ng th st.rue re 

of he roe 

surface. 

1th r ef er ence to pos s i bl de s i ts of oi l beneath 1 

h e va lleys ot r sas i er , o f t h e a.lnut a.rd of a n ber 

of am ler s t re s are f l oor ed by ceum'Ul t lono of r1 ver s d, 

and ll.u vium so that a n t pl 1 of v i ble 111dth , l a ok hard rook 

ox ure , occur on eac h o f es t r eams . 

G LOGY O 0 y . 

Th roe fol'!'ru}t1ons which 0 e s ed a t the surf'aoe i n Oowl y 

Co t con i t of 11 t c olo d, f ine a 81 h ard 11m 

of th en conta.inin uch ., 11 tq ohort , a d of more or l s s an y 
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shale and sam. om tho l t, has boa obtained in vari ous places 

the gao hich has b n rod c d n r Arkansa City, linf ield and in 

s ome other p ts of th c ounty. The oil at inbat B d is derived. 

from a and a_ ren tly qui val on t t the 1 kn n Burbanks d of 

Osage County, Oklahoma w ioh lies t the very base of the Pennsylvanian 

aerie 

l 

w. 

Beneath th P sylvani i a very massive . thick, rather hard 

1th th1olmess of about 300 to 350 fe t. Thi so-called 

l 1me belon to the i ssissippi ge olo cal Ji vi ion and 

many pl e a bed of b1ttr!l1no black shale 1th•, hich are local deposi ta 

ot porous quartz ea.ms on h1oh may c cnt 1n comneroial accumulations of 

oil . The roo belo 1 sissippi lime and t he black ahal e where that 

ia present belong to the Ordovician period. t 1 ta tq>, there 1 in some 

pl oes tormat1on consisting of greenish s lnle and san w ch may be 

productiv of oil. This horizon is coomonly d s1gnated the 1lco.x s d 

b the opera.tor • B ne!'.l.th this and , or in plaoo direotl bel ow the 1 ss­

i sippi lime, 1 s a very thick formation of limes to e and dolomite con 1ning 

more or 1 ss flint and uart whloh is o only des1gnat d the Ordovic1 

a lliceou. lim • The up r part of this for tion con ta a oil in a n ber 

of plaoe • The production t Graham is reported to c e fr this horizon. 

The r 1 ere which oompo e the pl a i ns of R:ansas and 

Oklahom rtJa3 not inaptly be o anpared to t p es of book or a magazine 

hi.Oh has b en gentq bent so that the p 

In drill i through ese layers ,.;, la 
J 

s are not a.bsol utiy horizontal. 
- t (/ ~ /.._,l ',._,_) 

?t,, ~.,t ...., I 
L-c- 1-,.. •• r-,, - 7-. t 

~( J ~ l 

(/ 

;I t l Z, 

L 

fA.U 
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ong t h e flanks of thi s bur ied r i ge of a ni t.e, r i ous older rocks , 

i ncludi ng t he i1 ssi esippi lime a the underlyi.ng for m.a. tions , e ore 

o r 1 s el eva ted an rts of em ere evi dentl y ea t bered d r ov d 

b eros i on bef ore the depos t i o o t h o overl yi Pens l vani an nd 

Permi an r oo lc:s . Th i is evidenced by t he a er i n wh i ch he dr i ll sses 

from t he l o o at Penn 

various fornntions of t h 

l vani roe 

Ordov'lci n 

1 to iss i s i p i an oy(direc tly i n to 

e., ~ rth cr no th i n K sas, 

o o m dr ill fr s lv ian d i ctly to e an1 t.e, r 

1ssissi pp1 lime or Ordovician roo be p es t . Thi s i te ri 

1s r es nsi le al o or a 

ex tends mo t of e 

anite are ntly 

istance cross the stat e . h 

Cl ~ oh ed over it; ~ his truc tur 1 

t iclin ol i n " hioh 

l ers above t h e 

res on sibl or t h e 

l a r accumula tions o f oil which have been de elop od 1 1·ecent ear in 

Butler Comt , 1 th Dorado, A t a an Dougl. 11001 • tran 

Butler Co t y, t he o es t o this buri e r a 08(l i te h i ll 

bec ane l O'l er and l o~ so that t h thic e s of t e overlyi g s e 

0 

entary 

roe i s eater an d o probability of enooun r i n the 

ells 1s l s e ell i n thi s oo th c tral p r t o of 

ba s encountered th e ran1 0 e o- 11 d Oxford ell i 

just west ot the Co iJ.e:, Comty line , the gr it h ei--e bein 

te 1 p 

e .. t t 

r Co t y , 

c oun red a t 

2230 feet below sea l eve 1. The oil and ga of co l ey COi1nt , a s 1 er 

rts o f e id-Cont i nent field, are o tai ed e mo rouo oc 

formations i n whi ch mi ute sp ac es be een the ains or am 11 c vi ies i 

t he rocks pe i t r e er oir stor for t h s l i 'os t common o ese 

oil c onta ining rocJ.cs are s ds ton , but 1 s me plaoos, eathered p ar t s of 

limes t ones a lso yi e ld c e cia l amounts of oil. In wley CoU1t,1 hile 

some gas and a ver 11 ttl e oil has been obta i ned from s ands in t he mi ddle 

and u r p art o f the Pemsylvani an, t he ch i f oil producing horizons re 
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in th e basal part of is roe ser1 e • The ... am bioh yields oil a t 

Ra1 ow and occur at t ver bo 0 e Pan 1 va.'li an and the s d 

a oo.rs to res t d i rectly 

sand at this horizo pp 

the underlyi ng ss issipp1 limestene. The 

to be 

di t ributi o _pears to be c tr ol 

t hei: nota ly l e ticul a.1• and t heir 

to a ve consi e a l ex tent y 

irregu ariti es in t e surface o f the i ssi s i ,} i lime. This i r r e lar 

distri tion is chiefly re n ... i b e fort 0 eat f£i c l t w ch ha 

bee experience 1 locating J rod ctive fields in the co t ; · oh de 

dr llling havi g been den afore t h p roli £lo Jrod oing l es wer 

o er ed. Becau e of the e:ry i omrac t e r of · ese a. so 

i t is ver proba l e t hat t here a re very v uab l e undi co r d pools Iii thi 

the co t y . s has been found i n e of t he co ti fa. ther east , s uch 

goo pay1 g sands may be found in places where dry holes have been drilled 

on every s ide . 

In additio to t e sa at the bas of t h e 

t he eathered portion of t.n 1 e r l yi g issis .... i pp i i m is in pl ac s an 

important poss i ble container of oil. Thi a 1 es cially t ue i s e of 

t he d istri cts east of Co fJ.ey Co t y ut 1 t also m be f o here. 
,, ,, 

SO-call ed second br eak p occurs tran 300 t o 350 f ot belo ;; 

the top of the massive ? i s i ssi pi limestcne a.al i s an i ort t produ.c 

horizon in various Oklall a fields and in pa.rt of . sas. Geologi lly, 

this zon r, of deeper producti on il l occur at t wo or t hree porous f or mat i ons 

-r 
as i ndi ca t ed above , t h e sand at t he base ot the Chatanooga black s h.a.le, a 

1:-- ~ sandy zones i n ihe Ordovician uner tormation t e so-ca lled iloo:x p or 
'.) 

i n · e porous \Veathe red uppe r p art of the Ordovician siliceous lime. h eee 

rocks ve been i dentified in the ell log and 1n study of the outt1n fro m 

var ious e l ls i n we tern Oowle9 County and eaatern sumner County, but i ns e 

p looes the rocks between the .i ssisslppi l ime and t he Ordovician Siliceous 

lime are mi ssing and the dr lll passes directly i'r an the o limes ton e into be 
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oth er . Deep production 1.n t re Gr am ppol northeast of Ra inbow .Bend ~ 

appears to c e fr t h upper p art o f the Ordovician s lliceo s l ime . 

s truet e. 

h been indicated. the general alo e of the rock 

format 1on in I<ansas and no rtllern Okl oma 1 ntly estra;rd, the 1 -

clinat1o of t h e rock layers ounting to ver~ rr f at er mile. In 

places there a.re b.ter r upti on s o f t h· s re on slope of e roeks 1n 

the fom of antiol i a l a rches or <t>mes or i minor cl rather local devia-
' \' // ~~ tfl.L L,.d') 

tio s in u.a,i~ which p duce ter1•aoes or noses. he structure contour 

line representing equal e leva tions o a elected r c formation are de­

fl eted in more or 1~ s pro.no ~ce egre fran a gener a l n orth-south 

tron • In the eas t ern part of Cowley Comt y, t here is a rather prono cad 

anticline wit h axi trending nort heast sout:tmest, 1 the vic1 i ty of t hl;) 

town xter. . is fol extems man miles northea t w rd a.rd 1 one of 
At 

t he most pr onounced struo tu1"81 eat ros in thi part of the st te. / a1nbow 

B nd. a thin s urface limes to e h ~ s a t anticlinal s truct e 

1 hich ere app rs to be a south ast i p o abo t 2 feat in approximately 

3/4 of a mile . ~r illin 

ore prominent a ticline.1 

is notEmorthy t tal l of 

i c.1 has been don e in this re o i ndieates a much 

1 in the ocks ~~i oh are deepl y b..:lri but it 

e production ap ears to li on the so theast flank 

of t he anti line and that a dry hole has beoo. dri lled near t he crest of tbe 

t ol d~ 1he oontroll1n g-fac . or 1 the distribution of th e oduetion here is 

the extent o the sa bo whi ch res t s a arely on ie fl 
1' 

0 f ol • 

In the centr ar.d eastern parts of Cowley County, the l imestone beds at t he 

surface p e it fa i rly detailed mapping of the rock structure , but in the 

res ter n part of the county a in swnner Co ty, tha 1 ~ of hard limestones 

or ot her r ocks which can be f'ollo i18d :readily t t he urf'aoe m es expl oration 

very dit £1 cul t. hall ow test drilli g to sane determinable hard rock fonna-

tion has been resorted to 1.n o er to secure necessary information conoeming 
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t he position and eharacter of th ese fo s in e. roc lm . 
0, 1-r 6- c;.. -s I r t14 v1.C!.f' 1 01'\ • 

A map showi ng t ho distribution of e in Cowl ey comt y 

oil end gas iI'Oduction with rel tion to t he fields no rth in Butler Cowt y 

and south i n Kay Comty , Oklah a is shom in i g . 5. hi s map , pre r. d 

by ,essrs D. n. snow and D. p . Dean, geoloeists of the a 1te-Ph1 111ps co., 

and by them kindl y de av il le to 0 ,,ri ter, sh a lo o t he general 

s tructure of t he to of e Mi ssissippi lime i n centr l western Co iey 

County and t he east border of umner County. hi s map s ho an i nteresting 

alignment of t he · e 'l i el i n western Co oy Co ty and t he well lmown 

fold1na 

rid 

fi e ld o Okl ahoma. he enera l d i rection of the axi s of th e 

of the field ... arall ling the disco vered trend in t he m n a ni te 

lie a ::ilx> rt d i s tance f arther ves t . 

1 Rn h.b ow Be d i' iel d.., a s tr c ture and rodu.ct ion map for 

which pr r ed by essi·s Sn and Dean 1 s sho 6, 1 s t e most i m-

C ial fi l d whichhas so far been 

Di scovered i n Dao bar 1923 , i t has lready produced more than 2,000, 000 

barr els of hi .,. a.de 1 a i t y on . Thi rt o e 11e lls have been compl eted 
l nitial 

111 t h an avera. daily/production of over l, 00 ba rrels p er ell d t hout 

sho ting e.t1cl t h fie d is o, Jt ng a.ro 

ome 2 8 ell a r e no dril i.U . B ea 

12,500 ,000 bar els of oil daily . 

ntire l"ea of prod otion i s 

controlled by a .. i .. rganization, er has be~ an absence of competitive 

dr1llin and it 1 s ob le that t h oil ch is beneat h the o d will be 

produced muoh more economically than 1n cases wher a mad rush to secure 

the on r sul ts i n over drilling ; except for this con i t i on in the a inbow 

end f iald , a ver ch hi . S I il pr o uct1 on ould do · t le,s have been 

obt a i ned and would n w be obta able. Th s d fr an which the oil cams 

oecura a out ~200 feet below t he surfa ce 1t--As has been no t.ed previous l y, 

t re is not very much s fa evi denc of the fol g lhich i s p resent i n 

the llainbo Bend ea. Credit t or t h e first ob er t1on o f t he struc ture 
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ar,pears to be due r . ~ rt1n ,· . ade 0 .1. \'infi e 

secured l -se . est m~ ar1•anged v, • c h ovent 

co let 

ho map e area and 

oun tho p rq s and 

sho b the subs rtace 

lTI3 on t h top o t he P si ss1 1 llme, .. 6 , there a ars to be a rather 

p~o ounced dome n tho d rooks~ t he s nd fr, - ch he oil 1 obtained 

lying chi ly o the ou theas t of th1 s lim tone roh A dr hole 

o the l'a t ters oo fa in the 0 • 9 3 ho ~d that 

t he 1Ld w s bs nt 1n is part of e e om 

i s not -bly t nnor near th ere t of the f l d t on 

t ere wao mo re or 1 s ero~ io of t is fo r rm.t1on be o 

o f lank s , 1. · eatin g that 

the a.co · l ation of the 

s in ch the 1l occurs er roe rlie it . I be 

noted h e that 1 a.d tion to t e main pro ucin and at ain ow Bend a hi er 

s y for t ion is as tted produo r in is field. upper 1 s a.w arentl 

t h msin ducer in tho ia poolo s ix mi les _arther no th. I t 1s a part of 

the sas Ci f or tion d appear to be e1tu1 lent t o th ot 

Oklaho a the tokes ar.d • The main ro ucing sand at 

B occup1 a position 1 chi practical l i de itical th that o _ tho urbank 

s din the p roductive O a Co ty, Oklahoma prod ci ro. Howe er. beca e 

i t i s y no means certa in that this sa is co tinuous t 

it h seemed est to e the producinB sand in C ley Co ty tho 1 bow Bend 

s d. qp to he p es n t t e, e. J.rox i1 tel, 640 acres s been proved i n the 

ainbo, Bend area as nro ctive o oi l. ~ ~-- ;,__, 
abo t 12 ,000 barrels ~ considerabl 

The per acre yi l wil l 

l r t han th -vera 

roba.bly be 

yi eld r acre 

i n the Burbank f'i e l d. AS p roven area i ncrea es, t he es tim te p er acre will 

probably be reduc d on account of p orer productbn t the edges of e field 
. 

an t h '3 reli ef' of ga s p ress re throue}l rese nt producing e ls. 

A caaing hes. gasoline p l t recently co lated is p roduc i ng 

approximately 1 , O gallo s er d · • Thero i a1 rox11 atol 2s.ooo,ooo au. ft. 

of ca.sin head gas available frCJA the ainbov, Bend am at JJresent. '."he average 

yeidl r thousand cub io feet of gas 1 s a.bo t 2 gallons of a.de double A soline, 
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it i OS im .. ted t 0 e o e a a t C it 0 000 

llo y or 10 s of s nt roven 

a.rea beforo • oductio 1 V lue o t l1e 

casing h oad ol p ot1 i t ~t p ro atol 213'! o t e oil 

0 otio . 
1 d i str ict a sho ~ dist nee nor theast o f 

e f e d. 0 

W. .si s 1 p i limo , as shown by tho map , • 6 . 

l hi g poi t i n th e 

is fie l 1 t he m 1n 

zo i 1 e t 3Jl ili ous lim b e t h t h 

1rr.es o an her for th 

hi er s o t de e l o ed. e ' s ich so fo h.o.ve en dri 1 

ar e ess r o uc i 0 - t a bo Be d an re ' s Of h 

f i el d nd i or h- •e no t 

n o t r lo t s i' he d isoovor y 

of oil 1 the Sl i c 

abo ve the b s e o f h Pa yl 

ld. .J:he oil f!"on ~ md~n1 
-ul.~M at u de t o o ~~~,.., feet ~ 1 • .__ , "' & 

I 
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