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SUBSUrui'ACB GEOLC GY l 

. , .l]o~ow.the sedimtttaey rookc in all r.arta of th-ei world u~ ig.n:eaua 
' : ,, "' 

and motamorphio roan that an referred to ~u being pre ... Crunbri~ in ago. 

T'wo wlla haft bfa,en drill ad to thli granite in th9 a.::-sa i?l0ludod thfa re ... 

port.,. tnth~ Dol"io /l Slnith Qll in the SE¼ NW¼ seo. 18_. T. s.~ R0 7 Eo, 

the pre•Oambrian 1raa e.n.a0'1mtend at e. d'9:pth ot 49 005 f1H.it. (2 11815 test belolr 

1aa level)• Pro-Cronbri&!l. :roeka were .found at a,, deyth of 4 1 645 f0iat (3.,300 

f'eet below aea. 1-svol) in th~ Phillips ill Zokh.a:r~ well ,l.n t..11a sw¼ 11Hl)e~ '9i Ti, 

36 s., 41 R., 6 E. Th0 pn-.::ambr:111.n roekn ar! o<>mpOf.l$d ~hiefly cf g:Mmit!l and 

Arbucklo i=. thia area8 but only thsS Dorio j,l Smitii W'-'!!ll and th0 Philllp& 4/,l 

Eo!dtart ,.,ell have ~nstnted itB e-nt:1r-e thic~eias <> The A:l.•buok_l& i.a report-,d 

to have Q. total thiolmesa of 9t0 :rs~t in t~1l!I Smit.h "IQ~ll., :lbOSO f@,@'~ in th• 



ii th-, Ty?J.er f omation• which is 0m:1po:ued 

" ,uu1dstone, aome iuu1dy dolmute, a..-id thin 

r;. n a a 

middlir,., 
, . I 

1;.ui.d• wh1oh. O"V-erliea thl!I 'l"J11ar formation:0 is deaor-ibed c.a a nrueh 

more uniform f'ino-grained sand 

more 1nnall rounded 

to bi9 ot D®7or..ia.n a~'° 

'l,U i 4 • ::,.':;,~3 l:l~ ... p~1llZl .;.._ _ _.;,._..., 



to 100 i'oot ot 

'Whits o~•lltii.'i.llirNJ eha~y l~stonl!IJ* Tl:831>! bedl! !U"f=' NferrBbh to th~ WtU"fH'l.W 

r O.l"ma ti on I} 

r"en:noyl "1\!illian Sub-Systf.ml 

• !n:ioroodd!!d lilll.EH'!tone m:nd. shal(l) li\,."1.d :minor mnou.:nts oi~ sand.st.on~ ha-ring an 

aggre11:at.s th.hkni!>U rMltin&:: from 200 to 19 500 i'l!llOtt.i :mruce up th$ Fr:.mnsylv!il.nim.::.'l 

rooka in th~ are~ in~lud0d 1n this r~porl • 

. 9.h.!-~~?..!. 1prou.,:>. - Ov~rlyin.1:2: tI1,s ir:rt1g:ular 1ur.f\'i\c11 of ·the ~1saisdpp:tan 

l:l;,1.HtonrJ i..1 a nlat:1-v,ol:, l:hiok uni'::: C~":.rpoaod la.rgeily of d.a.rk gray anal~ bada 

norlhtH".!l. pt:'1.M of the ar~a to 500 t('J~,t in !;tis :rnuth'3:rn pa:.:;., It is thin ov9r 

the p:r~:.:i.:lne:ni: otruot!.ll"":lSJ III Looally tHmdZJt.ono \."ads "Wh.l.oh may acrvo as r<'rnorvoirB 

f,:,r th'9 ll4Qumulation or oil and g-a~ ara prem,::i.t. A ::ral.itiv~ly thick 1:rnr.d.atom, 

n<Ja:r the b\ll!lU part of th•$ C'llerciii::el.lt oon-:!l.ins t.h,s 111}1u-~s:ll aa:ndo The ":Cs?'~ 11:;a-

;:11~.;i.-l;o:n ·"'"'"'" - lfoe~.J bQlo~s~in,; to tb, liJU"O'.Atc,n group ~rlb ·:lvt 

Chs,rok.~$ 3hali.t .o '1'h!i3-'i't rookl a.:ra eomposed mo:s':;ly oi' limes ton@ with hrberl;redd$d 

grny and blaok 3hals • The thicla11,•u111 o.f this r:;r-oup of r-o!Qka is rath~r imif orm-

Bou:rbcn §.!01J.I:• ...... The .l:k.iu.rbo.n ahale oeou1·s i,.bovs th@ Mann.s.ton group., 

1'}1.h !Ja=,.dy shale V'.!'l.ries thioknetta :f;.•om. 50 ti, 80 feet.., !.n pl>)."11Hs "cr.0 for-

m.atlon .ts almost 0ntir'3ly thu:datone111 This shale 1118l"?!!lD Q.ll a: pi"Ominffllt bry,ak 

bie1;;w1;;u. the 'base of' thG fun1;ha li~a&tonit and the top of tho Me.~ton group,, 

B:r<Jnscm..••Kan11J1u1 Ci!?I:~;1a!ng, (l;r®R,«i• - AbO"r19 th(li Eourba1 ~roup 1a a is .. ~.., 

!;:ton of predO!llinw:i.tl:, Galo~NO~lB a,::d !11.."ldy shal,1 "lfith a r~latively thiok: sand.., 

;;;ton,,,, tha 11tayia:m"• ::lenr the middl,s. A :iseriae of ~r11dstent limilt.1tone!!! W'.ld 

il'lt-trb~ddod uhalei& ooour in thtt basal part.. The lowenn.Mt limi1u1ton.~1 0£ thh 



I 
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l'~!li~~~ r;ra>U.f.e - Overlyi.ng. the BrOU.150:C.i, Kru:.l.so.it Cit-; g and LcmJJitl[:! g::roup@ 

is an aBaomblags ot rooks eomposod largely of sandy nhale~ rod ahal~a antl 

1.tUldt1tone balon,lne; to tne-t Douglas group. A rather ~Ni:ai.t~nt limct!.':r'bont, tlw.t 

,Shj;'\m.e.J ir,uu. - Th~ Shawn.eo r:ro11J 3.a el .?@t:rh.ie:a. or' in.ti:: i'"b~dd(!J,i l!.r1u!n,~cn~ 
~.,;a~·.,. .. <A .·, 



, ~r a--1.le t.o 1:hsl} '?.1Jrnt i th';JU,! th'!.'> oldru1t .l."O.f.lk~ a1~ e::tpu<1~d in th'1ll >9$1Biiem 

pl.U"fJ r:.,t ·lili~ OlllXi:'l.t:,",; 'ii!(Hli:. at C1n:tay COU1'.l.ty b lO'll!\tGtt W th~ Fli!'l.t Jill!J 

:-er:;ion., l'hlS llop,)grg,ph;r .ia r0l1Z1.ti 7aily Mugh eu:id there' ar-, n~:rouo tood @::t"" 
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XPLANATION 

Alluvium 

Dune sand 

( Includes McPherson formation in central Kansas, Ger lane 
formation in .southwestern Kansas, and approximately 
eqwimtlent terrace depositll of gm1Jel, sand, and silt of'the 
A1·/mnsas River valley. Probably mostly Pleistocene in 
rt[Je.) 

EJ 
Upper Cimarron undifferentiated 

Blaine formation 

-0 
"-
'-ro 
E r-· 'IK (Kingman sandstone) u 

1
~- _J::>ce · ·--,SC(S~rral dolomite) 

Enid formation J 
f"',"1-r,;t:."/' ;, ·-

Sumner group 
(Includes Wellington shale containing Cnrlton limestone 

me,,nber, CA; Donegal limestone, containing Hollenberg li-me-
stone member, HL; Pearl slwlri, Nolans limestone, contaim'.ng f, Heringt1m liwestone member, HE; and Odt'll shale.) 

Chase group 
( lncludes T,Yinji.eld limesfone, rmtcrop of which coinC'ides essen-

tially with mapped ,cpper bonndary of the group; G(ige .~hale, 
• Towanda limestone, Holmesville shale, Barneston limestone, 
containing Fort Riley fonestone member, FR; trnd Florence 
flint member, F;, Elite Rapids shale, Kinney lime.~tone, 
Wy·nwre shale, and Wn~/il'rd limes/one.) 

=:) Council Grove group 
0: (lnclude8 Speiser shale, Bigelow limeHtone, Easly CreP.k shale, 

1 Bader limestone; Stearns shalll; BeaUie limestone, containinq 
Coitonivood'limestone member, CW; E.~kriclge shale, Grenola • 
limestone, containing Ne1!a [,tmestone member, N; Roca shale, 
Reel Rltgle limestone, ./nh nson ,shale, linii F1Yrake·1· lhnestone. 

Pba 

Admire group 

l 11'.rne,;tmi.e, 

Wabaunsee group l , 
( lnclncles Browp11ille limellfm;e, outcrop of which coincfrl s e.ssen• 

·-"" twlly with rna.ru>ed upper v,111ndary of the gro,up; Pony Creek 
shale, Caneyville· limestone, French Creek shale, Ji·m Creek 
limestone, Friedrich s/uzle, Grandhauen lfrnestone, Dry shale, 
Dover li'llwstone, DO; Table Creek shale, Jiaple Hill limestone, 
Pim·son Point shale, Tal'!du lirnr:sl.o'f1.e, TA; Willard shale, 
E:lnwnt limestone, Harveyville ~h,1,le, Reading limestone, R; 
Auburn shale,' }Valmn1sa limeNtone, Soldier Creek shale, 
Burlir1garne limestone, 8; Silver Lake shale, Rulo limest1me, 
Cedar Vale H}wle, Hapfi!f Hollon· limestone, White Clo11d 
.shale, ffo1carcl fimesto,ie, H; and Se,.•ery ,i!wle.) 

Q 

ro 

Cl.) 
(,/) 
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ST'JiUGTU1IB 

' and 'T),1 To _the southeGl.at ot tho. Dslxi:ler pool is a pl"ominont low synclin~. • The 
• , , ·• •• . ,,.\~ ' • - 's ·• l , .. ' , ·: ,_' : ;,, • ' -. !' ' • ' . 

g0nenl atruotural feabures or· tbe· rag1on !l.J"i:) 1how.n .1'1 _g3ntn·ali1ed pologio 

rrb:r~ure ma.pa of ·rihe ba.n of the w~ompton • 11:mshJton@ (i'1gu.?"9 4)" tll<t baa• 

the Hertha thiokens :f'rom 11200 f~ot in 'b.'1.ei nor.;hem. ?B,n ot th~ &r-Ja to la:510 

feti1t in the 1110-uthiu·n part of e.re,l. l'hs thAbt:l.Hippi lizn::1'' &tld tho Cher-oks'9 

Dexter-Otto ru:itioll.n.e"' 

~snarali~ud .ggoloiio 1tru0turo mapu bocalJ.138 of i.ruluftieiG~t oantrol 111.round 

_the individual _pools• 

lO 
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Contour int~r7al, 50 feet. 

Contour lin::1s repr,sent depths below s~a 
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"wcat :ton. 1'h.& ::coe·~ p1•01::.oun0f.ld s-:;r.iotur~.1 in Ctn1l('J'J 
oounty 1$ in e:te:oalv-:, ar.J.tiolinal f'lld that pe,.ttsea ~l·O!"bhward :c.oar 

and Dc~er, in th~ 1H>Ut.hi9aatern pllrt of th.J county, and themoo 
tre-,\is nort"hQtUtn.rd» ~l!f3i:.1.g :::ietU" Grl!.nd Sumro.it" (Sl!)G Pl. and 
Fig. 1!3.) [?ig'W"':t 7 i."l thi2 rspon.s] Small W'1J.01.lnt!3 of oil and gas 
have been produood on :pa...""ta of this fold~ tha -.prl.n-0ipal ru•eas being 
a rslo.tivialy small tnat e.bout a ml,:, nortk111e~t or Ob-co, a lugl!;'l:r 
tu"'aa neu Dexter, and & third abou·t 3 !lli le~ nor-tlhe1'lat of oo.itt•r" 
T'.b.1s._, thr@~ au·eu are deai~bed herain ra.c:pecri::ivaly tha 'Jttoll Do~ 
tg~, L"l.d Countr;pnllll fielda. 

°'!!is~o!l and. P:--oduo·!;:101:,IJ ...... l"h~ untor fiiald pr,:,por w~ oni, of 
·t;he eaJ"!y gas pools o? Uda part o:f the Bta.te $.nd mm whien. attracted. 
wide intanat b~oa.uaa ot' th,1 di:!.!~Q'V!/Jl"'/ b-J' Ca.d'-J and ~cii?arla.n.d [ Cad1', 
!-1., ?., ar..d ;'.!oFarla.nd-» D .. F..,1 Tn,/) ec:rmposition o.f !:l!A'!;11ral gH '?Ji.th 
:s~cial s'1:;11cl.y of ·~h\S ,:,on.s'!;!tu.,nta 0£ :<w:1sais gn£f.lm1 Xe.::!ila.3 '::I:tl7,. 
Geol4l S~-:t Tol,,. 9,. Pl'it 2~~S-3-02J l9C3·.J of haliw-,1 E:3-St 
i'ri::nn the dizoovary well, ·tbl.$ baing ths f'i:rt1{:; :10:io;i i'ouc.J in 
~~ural gas,. Ga.a w~..1 dfoc070:r~1d ~t De:xt$:"' oarfy :.Il l9C3 a't; a. depth 
,-,;f 325 feet 9 and :'Y'J' the snd o:f l'.KJS :o 22 pr«\'..:.ci,t1g ~ti9lls h1\d b~<!lll 
drill1td. lat3r drilllne; dimGova:red mo:rs .at d6pths near l,000 
i•e-et, a.nd oil wal3 .found at Abou·t 2. 750 f4.'\lot • Sui:lser;_:.l@nt to tha dis• 
t,QV."e't"'J of ga2 o.t D&:ttsr nll.D we:r,g drilled a, il10.rt diitano* nQr"'uh-
T.'O:Jt or Otto. ,::;as wa.1'3 f•cn.md in l'"i::.:Lr abundane!il at a dapth of iabo;..-t 
1., 1.CO r~et 'll'.d s-mall :.'4"'1•~u.r.,tn ,·xi: o.i.l ~a.r t.t. 3,000 i'e!!lt,.. 
::~1. ~~;.:Jent 7et!.r·J oil :1~~.:J 7:~~t.Ji-tn-::.. .r. .•.. ,,;,,,,,... :_-io.r-bh~as·t 
~·-{,:=:t;iJi•,, l~ t:1.:3 •;01-.mt:!jl"~:~m f1i.3 

1TI1~ ;1J:b..allcw '\l!Ullr. n.31.H" :~xte:- '1ad an 1.'Tar'l..:i.;,, ope::l""i:'1•.>r Ol'J.p!ri.o1ty 
,'J:! a.b..,u·l; 3_,0001 000 eui,i.;; :..--~.;'t o.t: with :ti.n ini'~h.l :i.-ook ;,:n~au!"fJ 
v:'l 110 po,21""!.d to ~he ::,qua~e L-ich-& dis~o,racy w@ll had an l:nitial 
op.,n flow of l3i,OCC.,OOO 0cubi-o i'~e·t of i a;.'1.d a tt!iW ot.hd:r w~lls had. 
an open-flor ca~aoity of 5~000»000 oubio f8et. 1h0 wella near otto 
that found bu at d.eptht£ 11"!l{'Jra~i:ng ubo1"'t l,100 fee-t had \)..."'.l initial 
pl:'1'Jduo'bian of le:as than 2,000,000 <.n.lhio i'oet eaoh, wUh roa:t: _pr88tiUl"i'Jfl 
of ;1.bout aso pounds to th.a equar<a inch., Tr .. e ox-igill.al vMlls ruu.r 
D8~-::teir were abandoood yo.-e..:ra a.go 1 but recently l!ldditicnal wol11J haw 
oo\ln d.rllhd to f,..r.;i.:Jh .tu to a p!fi\.,,:t ,s:r3ot:ad ilo ffixtr.aot helium. 
!hJ doe? ..,.ells dr:illad l'or ~~.r :C0:'ttar ttnd Otto !la·J'lU with 
rmly :Jli sueee~s • T'na daily :,iald i:s it:>::tr-5rr-..aly sJ.1J£ll, and en,. 
$1'111 well;1 have ho,,n aba:::.donad. oooauoe -z..h::J ~raall production ,lid not 
pay for t.h,a ooat ol" o:psr'ltlrm.. i::i Nportad that the vella 3 
::nllH :aorlhaa,rt; 0£ De.:rt~r .11 in. the C:oun:h:r.re1ru1. field, yiold pa;,:L"'lg 
qunntitia~ of oil. 

"'Itali1m1 ~"Jnt~mt of :f,:!\lls .,. ... Ths gss ot thb di:.+.riot ii not,m,rorth)' 
for i'tl!S his.fi ,~ont-sn"Cl 01' hall U1!'1., i;<:J'l'ru!'..cnl::, na:tmrs.l ;r:::t.!!l J.:!OOta:ina leas 
th(lUl 0,.3 peroent of.' h.aHu:n, but the helium oontent of t;ha vu, f'ratll 
thi, t•.,xi~~r-c-tto di:llt:ri,::d; r'a.l'igos from l +;o 2ol ~r cenb., u• 

, 2. This a-&etio:n he..11 ·oeen oopiad iiNotly !'ro,~ Il.,W" Bau ( 11";:'ho C-eology of CO'lf-

le7 County, i{a.n3s1r1 , S~nte (;e0lo:;iom.l SUl"'V"l7 or Zani!M 11 ;;u,.ll:.,ti:n. 12, 1919, 

ll 
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• ut; tbrougbo~ 1a • l" o the •o.at tick of the told thRn 
th•••~ tid.e.. Ylell11 tr t the ••l1aippiu,, l sto;to 

e' ..... nn eo c:11at:ri ut d attord m.uoh inf4 ... i for a Ccmpei.l" on 
' 'f:- .r tihe Clt,SllQw;i:b ot dip l.n t lU'f&ce bf -1th 1:hat ot th• 'buried. 

m.eataeipplan roob, but • b:i.:t., at lcn :b dlsoloe• tr1· tw 
well• eouth_ea.a, . 0.f aer, • r -011 O<m lWf•• J. ,. 
1eu 1 '"o• l, li th• e • 1 * -.nd th• J'JeT niAn 1 • 

C ••• 1a.4o1 • •• - •' 1n M • 10, '• •• • 1 B-.• 
•h• th• • • .. t • heas Ni 1A 

-. , third• or • or the lil•t1eaipp1u. 1,.__ 
iatano • T uoel't•ln he 

41 • he an,bunt or •rod. 
oa lli.• • • •1• 

of 10€• o ll• d.til •-
si 1lp;p11U1 U.mtt,tone 

-antiol1n• th it i• 
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Figun s. - M!lp 1howing attitude of' surf oe bed3 

in Falla City field and vicinity ., 8,truoture con-

tours drawn on Cottonwood limesto • Contour in• 

terv: l, 50 feet .. (Arter Ba s , P• 177, Bull . 12, 

State Geological Survey of Kans • • Original map 

ma.de by the Phillips Petroleum Company. ) 
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Figure 9., ...... Subaurla.oe struoture ... oontour map of 

Fall• City field. (After Eass, P• 179, Bull. 12~ 

State Geological Survey of Kansas.) 




