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SUBSURFACE GEOLCGY 3

Pro={asmbrian rooks

.f>gq;owst3® sediﬁgntary rocks in all parts of the world are ignecus
and mafam&fpﬂic rooks thas ars referred to as being pre=Cmabriosn in age,
THG ‘@;llx hé?@ been drillsd bo the granite in the area included in this ree
ports In the Dorla {1 Smith well in tho SE) 3 soe. 18, T. 53 S., R. 7 Bop
tiw pro=Cambrian was snoointsrsd a% o dopth of 4,006 f@;é%:.t (2,815 Poot Lelow \
goa lsvsl)s, Pro=Canbrian rocks w@rw found at o degkh @f(%aBAB feat (3,300
foot below soa level) in the Paillips 1 Tokhard well in the Sk see. 9, T
38 Say Re 8 Bs The pre=Janbrian rocks ars oompesad chlefly of grenlto and
sohiat,; bub alse inelude quartiite, guarm poiphyryr, diabase, and other rook
typaas
Cambrian and Ordovisian aystens
Tha thiock sories of interbedded dolomlbz, limatons, sandy limestons,

sandstong, and minor smounts of shale tkad lis Teleow tha "lurgea™ sand:

[

E P
= Ona

b

and above the pre=-Cambrien roclks ars of Cambrian and O*rﬁmieian ago, and arw
refarred 20 a8 the “Arbuekls®, Huwmrous wells havs bess cirillsd into ths
Arbuekle iz this aréa, but saly tha Dorie #1 Smi%h waell end the Fhillips #1
Bokhart well have panatratoed 146 enatire thickness, Ths Arbuskls is reported
to have a total thiocknesa of 920 Lfse¥ in the Samith well; =nd 1,050 fest in the
Zokhart well,

The Wilaon pool in goos, 4 axd 3, T, 33 5S¢y Re B s produses oil frem

the Arbuckle.

1. Yuch of the following aubsurfmes gaelogy was takan dirsetly from Dass

(Xansas Geological Zurvey, Bullstin 12).



Sevarsl Lormstiong of Ordovisian zpge overlle tha Arbuckla exsopt in arsas
where they have been removad by eroslon (Ses Bags, Bulletin 12, figurs 3),
The lowsst of these formations iz the "Surgen" sandstons whiloh consista
vaf bightly semspted and glaaﬂﬁ white gsandstone, Abeve tha "urgen” sandatons
is the Tyner formationg which is somposed of pgreen sandy mhala; thinvbﬂés of
" gandatone, some aandy dolomlite, and thin beda of red ghale nsar the ﬁiddlen
The Wilaox® aand; which uvﬁfliéa bhﬁ Tyner formation, is dssoribed as a much
more uniform Pino-grained send than the "Durgen sand, smd is charsctoriged
by & nhigh p@rssnﬁmg@ of Ping angular gralns sooompanied by'm fow 1arg9iroumﬂ@d
atohed gralns and mors small rounded grains, The Sotul thioknsss of shase
thres formesions ia thls area probably does not exsead 100 fost,
wigslzaippian Sub=Srston

Chattanoopa shalg, o= 3laak esrbonasesus £133lle shals raazing votwsan

50 and 100 fs¢e% In thiaknsas;,lying wcoenforeably oa vlder strate, and losally
sutirely absent, e@mpc&@&rtha Chestazoora shala of ¥isalssipplan ags, This
Pammatisn 1z nobelly ebsent ln hwyy plazes on Shao areadd of dhs Toxlar-Uhuo
antisline, Jomeo zeologlsts sonsidar the lower part of the Chatbtanooza shals

ta be of Devenisn aga,

Yisoiasippian limsotona, == The soriss of bods, ssmposed largsly of lizme=

ahong, that oscurs waoonformadly betwson the Ponnsylvanian Subegygiem and
ths Chastanooga ahals 1z knuwuvaa Sha “Hi&siasippl lims.™ The unit iz readily
sraceadls oy means of weall reverda, In Jowisy County 1t rangsa in thiockoess
Trom 228 %o 400 fest and lles a¥ dopthz ranging from 2,850 feet in the northe
aastern part of the arsa to 3,100 fest in the southweatern pard,

The "desissippl 1lime®™ is divisidle into saveral formations, A rray dense
rolatively thin lirestons may or noy not be pressat just abovs the Chattanocoga
shala, Thias limsstone uniy is prabablyAbf Osazlan agse Abowvs thils limestone

12 o thick sestion whioh includas praotically all the "Misslselppl lime, " qone

k3



ginding of gray and darkesolorsd s1lty cherty and delemltie linestones Imowm

g the Cowloy formatlion, Above hhe Ceovley formebion iz 64 %o 100 foas of

whits orysballine charty limestona, Theso beds ars referrable %5 the Warsaw

‘ forpatlone

Pornsylvanian SubeSyshem

' interbeddsed llmsstone and shale and miner amounds of sandshony having an

agzreyats thiskmeas ranging from 1,200 4o 1,500 foot, make up ths Pennsylvanian

rooks ln the arsa inoluded in this repord.

Charekmse groun, = Overlying the irregular surfase of the Missilssipplan
limgstong i3 a relatively ihilek wnis composed larzely of dark gray shals bads
knowa ags the Sheroxme 3hales, This shals thickens fron adboul 200 faet in the
narthern pars of the area %o 340 faob In %he soukhern ﬁartg i%5 is thin ovsr
the proalosant struotursa, Locally sandstons Leds which may asrve as reservelrs
for ths acoumulation of 01l and gaz ard present, & relatively thick sandztona
naay the baszal vart of this Chercise ocatainsz tha "Hurrzess™ sand, Tha "Zarblege
vills® sond sasury iz She nlddls o0 the Charokss shals,

Narmaton rroup, == Rocka beloozlag so the Marmaton proup sveriis th

rYeas

Charokea 2hald, Theas rocka are composed mostly of limestons with inderbeddsd
groy and black shals. The thisknese of thizm zroup of rocks is rather wmifom-
1y about 160 feoet.

Beurben groups == The Bourbon shale ocours above the Narmebon group.

This gandy shele varies in thiclmess from 30 ko 39 feot. In places the for=
mation La alwoat sntirely serdstona. This shals zerws es & grominect dreask
bekween the bass of tho Hortha limestons aud the top of the Marmaton group,

Prongone=Ransas Clty=lansing groupe, == Abovs the Dourbon group ls a gen=

Lion of predomlnantly caloarsous and gandy shala with a relatlvely thiok sande
stous, tha "layson”, near the middleé, A sarles of pgralstent limostones and

intarbsdded shales cosur in the basal part. The lorermost limsstone of thils

kY



sgoklom 1s serrelatsd with fhe Jertha lime=tong of sestern Konsas, Thls gsorlaes

of beds belongs to tha Dronson, Xanaas Cliy, and lanaing zroupss The avsrags

smabined thiolmess of the groups ia 500 fseet,

Douglas sroupvs == Overlying the Broemscn, Kangns City, and Lanaing groups
ia an assoublags of rooks cmm’pomad.; lnrge]_y of gsandy shale, red shale, and
sandotons ‘baignging; %o the Douglas group, A rather persistent llmeshons thal

way be correlatied tentabively with the Iaskell limestons is present nesr the
| niddla of the groups Part af the lewsr portion of this sactlon may belong
4o the Dedes group, Thesy rooks thioken from 378 feek irn tha naerthern pars
of the area to 300 fsot in the goubthern part,

Shawnea zroup, =- Ths Shewnes proup is a ssohinon of interbedded lineshons

and shale with a fsw bods of sandstone (In 2ll, aboud S50 feet thisk) and

FES

contalng @ ruch grester porventaze of limestone than the undserlyinz Douglas
and lansing groups. <he lowermost formatien of this zroup 13 the Orsed lime=

stone, I iz sgparated Srom the next overlyine persisbent limestome; the

-

seymde 5 b * doliy oy T v 4 K % a5 y s ata . T
Lazounbon Limoghane, Dy Snhe Samiada 2nalz,  The Yasweld shals rariss

Y
Lt &l

L oam ks
PSS M

EYRY

asag fram 130 Tasot ln Sho nortiiern vers of the arsas hte 250 Pre% in the soathsrr
park . The Elzla sardatone, a rslatively thiosk sandstons unds, may asppeer loeally
in %he upper ene third of 4he Xamwalks shale.

Vabeuninee £roube - The Wabamses zroup sonsiitutes ths uppermas’y rrowp

of the Pennaylvanian sub-sysbys, Tho"u?p,r Beds of the Webaunses Zroup arep
out In sthe arsa Irnsluded in thle repari, The romti:fzxs o tha Fahaimnaes
sroupy are shesn in Piqure 3.
BXFOSED ROCKE
Tha oldswht zoologlae formatlmm eoxposed in Cowley County 13 the lovor
limmatone whieh oaowrs la &% uppar parh of ths Wabaunsas grm@ of Psnnaylvanlan
aza, This formabtiom orops out only in tha goutheast gornoyr of ths goumdy, Raoks

above the Dover limastons and axbsnding up %o and inelnding the lovar 30 fast of



tha HWellinghon formebion of wmiddls Permian age sre éxposed Iln Cowley County.
Allurium deposits of Quaksruary aga pasue along the major stresms. Suga
{(Bulletlin 12, State Jeologieal Survey of Yansas ) has dsgoribed thess outorops

ginw ravmntiona in detalls’

1 \

I g@n@rml, the annaflvanﬁan aad Parmlen yosks dip approximaﬁﬁlg 30

Foek por mnlle o the weaty ?nuﬂ hh@ oldegh rocks are exposaed in %he aasﬂarn

: part of the county. MHosb of Gawiey County is locabed in the Flint Jills

repion,  Ths hopography 1s relatively rough and thers ars numerous 200d oxe

posures of all the Pormasions, espacially the limestmes from the Doves llmes

gsoms %o the derington llmestons, Many af thess limsstanes are zood marksrs
and lead thomselves readlly %o surfass shrusturs mapplng,

Nuach of She underlyinz sirushure is raflssdisd in tns surfsse yooks. The

Dexter satlseline (showa in pert in flzurs 7) haz the most pronounsad suprsge

glon in the surfacs beda, [he cthar Ywo prominent struetursl fsakuras of ths
arsa, the Winlield antiolina aad the Nemaha granits ridgs, are alse disesrae

)

i0ia in the suwians heds.



&
’ R.6E. R7E. R 8E
: 1
be ‘+ 3 SO oo e b e = o 1
N Estes ::;" L1t
Ly - e e |
PR + r T
£ 3 -
+ POy I R 1
N 4 + ’
re H
32 Furner | o
7 & hs #
werner EATON + - i
<=
R.5E, 2 ?}
e S8 » . °vT "
& - + N S ) .+ Colintryman
e A S i gWilson sl al . |
2, i 4% o .
IO S0 W S s .+ o ¥ 4
! DEXTER@?DM?EH [
Y i
g % ° i T.
1 & * ’ e H : e
1 ) T = = & ki { 7 383
; + ) 4 - Y » {Gtier Creek
s & * :
o rw a¥ons £ s 4 o0
! % ;
+ g | . #»+ Guthie !
| .
H : R :
+ i : !
¥ ' j : =2t Esch ROOSER 3
. ] + + i
s i is ¥ + | !
i ! Y g -
hd H E
: VINTON ol 3 Day({0tto) 4 :
i 5 i + : e
+ la.sly Rohn & 4 5
3 T FYNEE) IS ‘ \
| + - T : 4t é
- | , ! T
A ! X d : e N
- 2 F 354
: + -
; + + > + * +
: 4 # §
! . @ i
& Silverdale s L0109 oTTo | i
pAthre R i + 4 5 !

A ' ! MAPLE CITY . ! ;
SILVERDALE Py § Pt + + ' ]
B : i ‘ 1 K ;

i : | : ; .38 !
| A-;- : . + 4 % ) i i [ Olsen N
- : e ; : ; Y . X
i ; z ! T, ; -
N P L ; * PO
o {r""- I X & ot 4 Folls [City
| - @ + ) %
i Pae : )
! ; i 3 H : T:
—— — -t e - — ; - P - 35
CKLAHOMA S

Fienwra 1, -- Tap showing

Cowrlay Sounty, Fensas inolud

report, Ol

-

are shicwh,

011 weil @
Gad well

& 4t

oy hole

8¢

the pertisn ol

and ras fields and dry kol



|
l

.

Franch Creeh sh

Jin Croek s s
Friedrich sh

Table Creek sn

Maple Milt tg=ud
Prarson Pont sh.

Tarks is,

Wilterd s

“Harwywilie h. ]
Resding 1a.; 2

=
—

Aubyra sk

%wm‘m R —
PEL  Solgier Crawh sh

e Burlingama I
E?@% e vl

2 Shver Lake sh

5 fue
5 7 Cadar Vale sh,
Hepey Moliow ez

White Clawd sh.

Wabaunsee xroup

s
Q
" Vertiead
b 5:;!«
isaen
- 00
T
o
ad .
L.
@
Q.
£
g “®o
n
@l
1Y
@
]
- o
o0
£
£
‘

ek
il

Bi}n M sh Digelow Is.

Croude (e

Easly Creek sh

3 1.
Bingee Hoossr skl gon 19
T iss ls,

et Stoarrs sh
<Morrilt 1s:
Florana sh gesite o
s Cotionweod if.

Eskridge sh.

Nava iz
Grenola Is.

. Satam Pont th
 Burr s,

Roca sh.

Howo I momy
Beonett sh. neg Eagle 5.
GiETrEE ]

NN T LIEN

o Hughts Coee ah, Foraker 1s.

AFEnEIE I

Council Grove group

Qaks sh,
Mouches Ceah 12 Hamlin sh.
Stine sh

Five Paint

West Branch sh,

Falis City fa.

Admire group

g
@
Cle
73074
9l
o
gtx
n
Q
G |-
0
2

Wabauniee group
PENNSTLVARNION

Stone Corral dol.

Ninnescah shale

Wellington
. foermation

sk
2

Sumner group
series

“lLeonard

PERMIAN SYSTEM

B i
ré’o‘c?f';n":No!ans Is.

Odell sh.
2l e Winfield Ls

£

&_ = Tres
STRD
Y

otoval"f_:. 3
Gage sh.
TomaraisiDoyle sh.

! Holmesvilla sh

Fort Riley ls.
=Okete sh.iBarneston ls

Blue Springs s

Kinney ls =

Matfield sh.
Wymore sh. .

Chase group
Wolfcamp series

Schrayer s,
Hiaaailig | Wreford Is.

reemile s

& Redbeds

e A e i o b

FT.
rilog

fzoo

Hi00

»800

F600

Figure 2, =~ Ganerallzed section of ¥iddle and Lowsr P@rﬁiaﬁ‘;ndybppor Fomme

sylranion rocks for the stats of Xanmas. The etratigraphio positicn of oute

cropring formationa in Cowlay County i showm by these sectians.

1000 ¢

+90g .

F700 !

(Aftor licors, pPe 42 2nd 44, Twlletin 27, State CGeologlcal Survey of Kansag)



I
5
i F3

1
,F/

Fonsade o
part © &hs Coolorio LB

cgologiced FUTTETe

xplanadldon 1a ghovin

5 of langad nraparod

wy Lho Lrala




; Pl HL
' OURURINUSOSA Y 4 .
. ' ‘ ‘ . - Sumner group

(Includes Wellington shale containing Cariton limestone
member, CA; Donegal limestone, containing Hollenberg lime.
o ‘ " stone member, HL; Pearl shale, Nolans limestone, containing

e A L it e e i ) ww ® Herington limestone member, HE; and Qdell shale.)

EXPLANATION S
-~ :‘ ' pr o
0 s . ,, F
e Chase group
B o P (Inc/udes Winfield limestone, outcrop of which coincides essen- g
" . " T T tially with mappeul wpper boundary of the group; Gage shale, | *2
R S D= |- Towanda limestone, Holmesville shale, Barneston linestone, | &
. Y containing Fort Riley limestone member, FR; and Florence i
<! flint member, F; Blue Rapids shale, Kinney limestone, > %
Z Wiymore shale, and Wreford limestone.) =
= .
7 : &L
* L Pb Ccw 1 o oo
CCJ oo
'_ PRCEIE. = S i N1
<L
- . Councﬂ Grove group
-

Terrace deposits

(Includes McPherson formation in central Kansas, Gerlane -
Jormation in southwestern Kansas, and approximately
equivalent terrace deposits of gravel, sand, and silt of the

(Includes Speiser shale, Bigelow limestone, Easly Creek shale,
Bader limestone, Stearns shale; Beattie limestone, containing
Cottomvood” lunesrmee member, CW; Eskridge shale, Grenola
limestone, containing Neva lintestone member, N; Roca shale,

i B 7 el T Dlatet ! Red FEagle limestone, JSohnson shale, and Foraker limestone.
rkansas River valley. robably mostly Pleistocene in :
- age.l g 4
i e O . Pba
: w ] S
-iscu s R R . Admire group
! : e i (Includes Hamlin shale, Fawp(mzt {ww' ne, Webé Branch
R @ tshale, Falls Citiyds T 5 ¢ y { limestone
. B : 2 : [45) s i, H 3 stone,
Upper Cimarron undifferentiated ‘ = | wnd Towle shale. ;
; 48 Ty - R
LSS b=
Blaine formation g B-j e Cyw -l R .
r-m- B ==K { Kingman sandstone} S s s ’
_ce . . ;
I SC(Swmecprral dolomite) Wabaunsee group
B 3 3 . (Includesr Browpville limestone, onterop of which comm.(l 3 essen-
N Enid formation 3 7
R . : . s e g e B fally with magped upper boundary af'Lhe group; Pony Creek
NV ) ¢ shale, Caneyville l[imestone, French Creek shale, Jim Creek
R o limestone, Friedrich shale, Grandhoaven [imestone, Dry shale,
- ‘ " ? -~—l R B ~—, Dover limestone, DC; Table Creele shale, Maple Hill {imestone,
R Tplanation umhm(ad- !’tt t?!e "th) ] " Pierson Point shale, Turkio limesione, TA; Willard shale,
-y i Elnonl limestone, Harveyville shole, Reading limestone, R;
L o sbura shale, Wakarusa limestone, Soldier Creele shale, w»
N < Burlingame limestone, 8, Silver Lake shale, Rulo limestone,| <
Lo ] © Ceduar chle shale, Ha/;;u/ Hollow limestone, White Cloud :,5
Lo ) shale, Howard fzm;’x}mw H: and Severy shale.} o2
e ) - X P - . . R e ]
&l
=
. 3
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STRUCTURR
Th@ moah prcminaﬂt s*rustuxai fwaturs of the arca is the Doxtar=08to
anhialinas ot whigh tha D@xterg Day, ard CQun*rymﬁn paalm ays 1auabada This

ey ﬂntlﬁlin@ 1@ saown by gﬁn@ralised weologis atrusture mapa (figurﬁm 4, B, 8,

'!.gﬁn@rml atrugﬁural faahuv@a of tn@ ragion ers shown by gunarﬂlized g@ol@giﬂ
‘G;:)mbrustura maps of the bage of the Lauongton limwmtau@ (figu:@ é)a Yo base
i;af th@ H@rthm limﬁaﬁOn@ (figure 5)5 aad the tcp of the 5iaﬂiﬁ$iapian lim@m -
{‘}imtoaa (figurs 8), The 1ntarval from the bass of the Lﬂccmpﬁcn to the base of
ﬁh@ Harﬁha hhiasena from 1,200 feae% in the norsharn mart of the arsa %o 1 370

L feel’ iu the soubhsrn part of arsa. The "ississlippl lims" and the Cherokss

V shale ars thinmer over %he proxiuend atramtural foatures, 89?@3131¢j over th@ A

antorm“tt@ anuiﬁlin@u The Cha tanaaga shals 1s abssmt in &&ny nlac@a en
'w :>tha srest of the Dexﬁaertta an%ialinmg |
| Al df tha producing fiaida in 4he aren includsd in wnis rmmort arm’
lovated on antlolines or domss. 411 of thesz siructuras do not show ou the
ronaralized geolozis atfuctur@ paps bDeeause of insufflelent ocniirol around

88 thé indiv@&uai;y@aiﬂ.

o

: ;;‘and 7)@ T@ tha aouthsmat of tha D@xﬁar p@ol is a prominant low syralina, Th@ :
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Dextor-0fto Digbriah

"locatlone ®= The zoas provouwnced sirustursl feabure in Jowley
eoumby 18 an extenaliws axtlclinal Iald that pmeses northward noar
Obe and Dexber, in the southoastern part of the sounty, snd thence
trabds norshesstward, pagsing avar Srand Stmmit. (Sse Ple IT and
Fige 18,) [Flgurs 7 in thia report,] Small emowrbs of oil end gas
bave besn prodused on parts of this fold, the prinsipel aveas tolng
a ralativaly small trusk about & wmils nortimest of O%bo, a Jarger
axren near Deoxter, and a third about 3 miles northeant of Dexber.
Thess thres arsas are deslgmssed hernin respeotively shwe Otho, Doaxe
tor, and Countrymen fislda, ‘ ~

"History and Produetion, == Tha Texter fiezld propor was one of
the early zas poois or thlis pard of the atabte and ons whiech atiracted
wide intersat becsuse of tha dizcavery by Cady and Mufarland [Gaﬁy,
He Pepy and IaFarland, D, Fo; Tho compositizn of nasural gaz with
apeclal ehudy of the somatituenta of fansss poezeasy lonass Unly,
Cools Survey, vole. I, IP. 205=3023 13@8;] of halium in the zag
from the disogvery well, thilsz Weing the firss heilum found in
natural gas, (83 waa discovored at Dexter sariy iu 1903 at a dapth
af 325 fmet, and by the end of 1303, 22 praducing wells had besn
drillad, Iabtar drilling dissoversd mors gag at desilhs neayr 3,000
fast, and oil was found at aboul 2,750 feot. OSubsaguend %o the dige
govery of gzaa at Doxbor wolls wars drilled a short distance norithe
voat of Utto. Saz was found In fulr abundance at a dedth of abouh
1,100 Peat and small anounts of oll nsar a dapsh of 3,000 faod.
in moent yeard 91l nas beer troduoed alous 3 ondlss norbhaags of
Cgmiar, 1o Bhe Jowasryman fields

*ha shalleow wells asar Dextor nad an averazs oven~ilor sanasliy
82 aboubt 3,000,000 cvvis D398 of gug with an initlel rouk Draazure
of 110 vounds %0 she squars lnsh, The dissovary woll had an Initial
opon {low of 2,00C,000 oulls rfaet of gas, and a fsw other wolls had
an opsn={lor capacity of 5,000,000 oubio fast, The wella near Otto
that found zas at depthe avarazing sbout 1,100 fest hed an inisial
production of lsss than 2,000,000 cublo fset sach, with rosk progsuree
of about 250 pounds io the squars inch, The original wells near
Daxter wore aberdcnad years azo, dud regeantly additional wells heve
Sean dydlled to furmish s to a olant arscted 4o axtract helium,
Tho doen wolls drilled {or <il zsar Zextsr wnd Ctte have meh with
anly 3light success, Ths dally ylaeld is oxtremely small, and o@yw
aral walls have heosn abszdonsd begause shg small produstlen did not
pay for thn osoat of operatiem, 14 18 regorted that $he wells 3
milss aortheast of Dextor, in the Countryamsn {leld; yleld vaying
quantibies of oila

"Telium sontsmt of rase =« The zaa of thls distrist is noteworthy
for its nirn sonteny of nalium, CJommonly natural rag contalns logs
than 0,3 percont of heliua, but the heliim content »f the gas from
the LoxizrChto distriot rangng from 1 %0 2.1 78r 9n1dc see

26 This asotion has Jesn cepled dlreetly froa W7, Pasy {"The Ceoclogy of Covie
ley County, Zanzan’, Exate Seclogleal Survey of Xanzas, Zullstla 12, 1929,

pRe K07, 138, 17L~lT4, 176=170,
























'{)'7&0
Ll .
lo =

ReE

Flgure 9. == Subaurface structure-contour map of
Falls Clty field. (After Bass, p. 179, Pull. 12,

State Geologioml Survey of Kansas.)
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