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CHAPTER I 

I NTRODUCTION 

It was ca lled to the attention of the writer tha t the Crescent oil 

pool had gone unnoticed insofar as concerns the published geologic liter

ature. This seemed to be an opportunity for one especially interested in 

subsurface geology to mal~e a contribution. 

The various oil companies with holdings in the pool were visited. 

Without exce ption , every concern very generously turned over to the writer 

the sample log and scout ticket information which it had on file. No elec

tric lo gs were available for t hi s work. 

This information was then assembled into six geologic cross sec

tions, four subsurface maps and one isochor map. 

1 



. CHAPTER II 

MAPS AN D CROSS SECTIONS 

The maps which are included in this work are numbered as foll ows: 

Map No. 1 Structural Contour Map on Top of the 1st 1"ilcox Sand 

Map No . 2 Structural Contour Map on Top of the Viola Limestone 

Map No. 3 Structural Contour Map on 'l'op of the Oswego Limestone 

Map No. 4 Structural Contour Map on Top of the Layton Sand 

Map No . 5 Isochor Map of the Int.erve,l Between the Layton Sand 

and the Viola Limestone 

The lines showing the res pective loca t ions of the six cross 

sections have been placed on Mo.p No. 4. They have been labeled accord

ing to the following plan: 

West-East Cross Section Along Line AA ', Map No. 4, 

North-South Cross Section Along Li ne FF ', Map No . 4, 

etc. 

No attempt was made to show detailed fee.tures of a limestone or of 

any other unit. in the cross sections. For example, t he Oswego limestone 

is represented by the common limestone s ymbols wi tho ut regard for t he 

shale zones toward the base. Neither were t he sand zones of the 

Cherokee shale represented. 

The section which occurs from t he Oswego limestone up, with t he 

exception of t he l ayton sand; was left entirely blank. This section was 

2 
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not deemed necessary to illustrate the structure. 



CHAPTER III 

LOC ATION 

The Crescent Oil Pool is lo~ated in sections 21, 27, 28, 33, and 

34, T . 17 N., R. 4 W., Logan County, Oklahoma.. One well, a dry hole, 

is located f arther south in section 10, T. 16 N., R. 4 W. 

fig . 1 . Map Showing Location of Crescent Oil Po_ol. 

The pool has essentially a north-south trend. I t is approximately 

two miles long and one-half to one mile wide. The northern edge is de

fined by the Carter ·Oil Co.-Gulf Oi l Company No. 1 Middleton in CSE SE 

section 28, T. 17 N., R. 4 ? .; t he s outh edge by t he Carter Oil Co . and 

others No. 1 Herren in NE NJ NE section 4 , T~al6 N., R. 4 V .; the west 

edge by t he Gulf Oil Co . No. 1 McDermott i n SE SW SE section 28 , T. 17 

N., R. ·4 W.; and the east edge by three wells extending nor t tr and south, 
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one of which is, the Continental Oil Co. et a l No. 4 Ferguson in SW SEl SE 

section 27, T. 17 N., R. 4 W. 





CHAPTli:R, V 

AREAL GEOLOGY 

The areal geology of the surface in the area. of the pool is rel

ativel y simple. It is covered over erttirel y by the Recent floodplain 

and windblown material of t he Cimarron River. 

The Garbe:r sandstone of Permian age probably directly underlies 

this floodplain material throughout the extent of the pool. The deposits 

are resti ng on the Garber in the Carter Oil Co. -Gypsy Oil Co . , No. l Miller 

in C NE sm section 28, T. 17 N., R. 4 W. 

"In general, the structural geology of the surface formations in 

Logan County is monoelina.l with a di p of about 40 feet per mile to the 

nort.hwest. 11 

7 



CHAPTER VI 

STRATIGRAPHY 

The suece.ssion of formations encountered in drilling is well il

lustra ted by the stra tigraphic log of the Carter Oil Co.-Gypsy Oil Co. 

~o. 1 Miller in C NE SE section 28, T. 17 N., R 4 W. The Mississippi 

limestone which normally lies bet.ween the Chattanooga shale below and 

the Cherokee shale above is missing in this well. 

Top Base 

Recent 
Floodplain deposits 0 to 150'? 

Permian (Enid group) 150 to 1955? 
Garber Sandstone (Hayward member) 150 310 
Wellir1gton formation 310 695 
Stillwater formation 695 1955 

Herington limestone 1420 1440 
Ft. Riley limestone 1660 1665 
Wreford limestone 1770 1775 
Cottonwood limestone 1950 1955 

Pennsylvanian 
Neva-F'ora.ker Li me Series 2040 2210 

Neva. Limest.one 2040 2060 
Foraker Limestone 2280 2310 

Garber El gin Series 2310 3630 
Pawhuska Limestone 3080 3130 
Deer Creek Limestone 3290 3295 
Carmichael Li mestone 3480 3500 

Oread Li mestone 3630 3640 
Endioott-Tonkawa Sand Series 3640 4830 

Lovell Limestone 4070 4090 
Avant Limestone 4270 4290 

8 



Layton Sand Series 
Layton Limestone 
Layton Sand 

Hogshooter Limestone 
0heckerboard Li mestone 
1st Oolitic Limestone 
2nd Oolitic Limestone 
Osewgo Limestone 
Cherokee Shale. 

Mississippi 
Chattanooga Shale 

Siluro-Devonian 
Hunton Lime stone 

Ordovician 
Sylvan Shale 
Viola Limestone 
Simpson Formation 

1st Wileox Sand 

_Floodplain Deposits: 

9 

Top Base 

4830 4890 
4830 4850 
4850 4890 
4990 5000 
5080 5100 
51.90 5210 
5340 5355 
5490 5650 
5650 5820 

5815 5820 

5820 5858 

5858 5962 
5962 6018 
6018 1 
6112 rr. D. 6141 

As has been previously statedt the entire Crescent Pool is sit

ua ted on floodpla.in and windbl.own rna t .erial approximately one-half mile 

north of t he Cimarron River. This ma terial may be a.s much L-1.s 150 feet 

thick. 'l'he samples of the Carter Oil Co.-Gypsy Oil Co. No. l Miller in 

C' NE SE section 28, T. 17 N., R. 4 W., begin at a de pth of 150 feet in 

the Garber sandstone. It is not known by the writer ju:c., t how f ar below 

the surfa c.e the floodplain ma teria. l may extend. 

Enid Group: 

a. Garber Sandstone\ 

The Garber sandstone is the upp rmost member of the Enid group 

which is encountered in the Crescent Pool. In the No. 1 Miller 

it consistn of 160 feet of subangular, iron-sta ined, quartz 
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fra gments, which are. loosel y cemented toge t her to form clusters. 

The upper sixty feet conta in a mi nor a.mount of s omewha. t oa.lcerous 

cement.ing mat erial. 

b. Wellington Forme.tion : 

The top of t he Yellington formation wa s determi ned by an abrupt 

change from sand clusters to a red• sli ghtly arena ceous, shale 

with interspersed sand cluster streaks or beds. It is 385 fe et 

thick in the No. 1 Miller. 

c. Stillwater For mation: 

The top of the Stillwater was de t er mi ned by the appear ance of 

t he II purple shale zone. 11 The base of' t he Cotton •rood limestone, 

1 
a s used b y Aurin , Of f i cer, and Gould, de ·terrni :nes the base of the 

Stillwater or t he base of the Permi an section . The fo .r·rriation is 

ma de up of red, pur pl e, chocola.t e , and gr ay shal es ( i n de scending 

order), sand l ayer s, and mi nor gypsum and limes tone. 

Herington Limes t one - The Herington i s t went y feet t hick 

in the ty pe well. It is a medium gr ai ned, white to li ght gray 

limestone, i 1 which appears the f irst pyrite of t h e sec t :1.on . 

Ft. Riley Limestone - The Ft. Riley is a lirnes tone approx.-

ima.tely five feet t hick in the No. 1 Miller. It is dark gra y 

to black in oolor and i s medium gra ined. 

Wreford Limestone - The Wreford i s only ;five feet thick 

in the type well. The li:-aestone i s medium gr a i ned, and white 

1F . L. Aurin, H. G. Officer, and C. N. Gould. "The Subdivisions 
of the Enid Formation, 11 Bul letin Amer ican Association of Petroleum Geol
ogists, I X, No. 8 (1926), 791. 
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to light gray in color . 

Cottonwood Limestone - The Cottonwood greatly resembles the 

Wreford a nd is a lso approximately five feet thick. 

Neva-Foraker Lime Series: 

This series consists of t he Neva lime stone, and the underlying 

Foraker limestone separated by a gray shale section with minor sand 

streaks . present. The Neva is a. dense, gra y to whi te limes tone , twenty 

feet thick; the Foraker is a medium grained, gray to dark limestone, 

thirty feet thick. 

Garber El gin Series: 

The beds from the ba se of the Foraker limestone to . the top of the 

Oread limestone are included in thls section. In the No. l Miller the 

series is made up essentially of shales and limes tones wi th a fe w thin 

inters persed s and beds. 

Pawhuska Li mestone - The Pawhuska is medium grained and white 

to gray in color. It is fifty feet thick . 

Deer Creek Limestone - The Deer Creek (five feet t hick) is 

medium grai ned and is li ght to gray in color. 

Carmichael Limestone - The Carmichael (twenty feet thick) is 

medium grained and light to gray in color. 

Drea d ]Limestone: 

The Oread is a light gr ay limestone only ten feet t hi ck in t he 

t ype well. It is distinct enough to be a horizon suitable for mapping. 

Endicott-Tonkawa Sand Series: 

Ba1e1 groups all the beds between the Oread limes tone and the 

1Bale , op. cit., 9 . 
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Layton sand series and calls them the Endicott-Tonkawa sand series. In 

the type section, this zone runs slightly over 1,100 feet in thickness. 

It is made up of gray shale and sand zohes with some thin lime streaks 

present. 

The Lovell Limestone {twenty feet thick) a.nd the underlying 

Avent Li mestone (twenty feet t hick) ar e included in this section. 

Layton Sand Series: 

This consists of sa nds and shales, lenticular ~n character. The 

top of t he sand zone which was mapped in t his work is overlain by a t hin 

limestone zone some ten to fifteen feet thick and a lso by a thin conglom

era t i c zone . 

11The lenticular character of the sands is often responsible for 

good shows of oil and gas but t .hese do not seem to bear any definite 

relation to subsurfa ce structure, hence a.re misleading." 

In the No . l Mille:r the Layton sand is thirty-five feet, t hick; it 

gr ades into shale at the base so tha t it is difficult to ascertain the 

base of the s and wit h any degree of certainty. Als o toward the base, 

the sand becomes extremely micaeeous, grading into a rnicaceous shale and 

becoming looser t han the upper part of the sand whi ch is somewhat tight 

and compact . ·r11e sand grains (quartz) are subangular, sometimes found 

as clusters a nd sometimes cemented into a ti ght sandstone. 

Hogshooter Limestone: 

The Hogshooter is found to be only ten feet thick here. It is 

very similar to the Lovell and Avant limestones. 

Checkerboard Limestone: 

The Checkerboard is a twenty foot limestone resembling the 
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Hogshooter limestone. It underiies forty feet of bla ck shale. 

1st a nd 2nd Oolitic Limestones: 

The name s of these two limestones are self-explana tory. They are 

r ather coarse-grained. 

Oswego Limestone: 

The Oswego li.mestone or Oswego-Big Lime Series is medium to eoarse

gra i ned and white to grayish in color. lt avera ges from 150 to 200 fel';!t 

thick in the Crescent Pool. The base grades into t he Cherokee shale in 

such a manner tha t it is difficult to determine the Oswego-Cherokee con

t act closer t han t wenty to f orty feet. "It i s one of the i mportant key 

beds for subsurfa ce mapping a,nd often a pa.rt of t he series i s sandy and 

l has good shows of oil and gas. 11 

Cherokee Shale: 

The Cherokee is a dark gray shale averagine 150 feet in thicknes~ 

in t he pool. Sand s tree.ks or l ayers are common from the middle G>f the 

shale section toward t he base. The sand. near the middle 0 is no doubt a 

near equivalent of the Bartlesville sand known to the east of this a.rea. 11 

- The Cherokee forms t he l owest member of the Pennsylvanian series 

in t he Crescent Pool, lying nonconformably on the Mississippi limestone 

below. 

2 
It is lower De s Moines in age : t he Morrow is not represented. 

l." Service on New Fi elds, 11 Oil and Gas Journal, vol. 32, No. 11 
( August 3, 1933), 67. 

2IP. L. Aurin , G. C. Clar k , and F . A. 'fre.ger, "Not es on t he Sub
surface pre-Pennsylvanian Stratigraphy of t he Northern Mi d- Continent Oil 
Fi~l ds , 11 Bulletin American Association of Petroleum Geologists. V, No. 2 
( Mardh- 1\ pril, 1921 ) ,. 123. 
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Mississippi Limestone: 

The Mississippi limestone varies in thickness from zero to approx

imately 800 feet. It is nonconformable to the overlying Pennsylvanian 

Cherokee shale and 

Is conformable to the Chattanooga shale below. The Mis
sissi ppi lime is brown to bla ck in color and often che:cty at 
the top. This horizon, commonly known as 'chat,' produces 
oil and gas to the north in Garfield and Kay counties. 

Radler1 sta tes that the dark Mississippi limestone correla tes with 

the ,!ayes limestone member of the Caney formation in western Lincoln 

County. 

Chattanooga Shale: 

The Cha ttanooga is a bla ck :~ha le conte.ini ng conside:ra,ble organic 

material. It avera ges a 1i ttle over one hundred feet in thickness on 

the downthrow side of the north-south f ault. The shale r anges from zero 

to ninety feet in thickness on the upthrow side of the pool where post

Mississippian pre-Pennsylvanian erosion removed it completely from the 

crest of the structure and partially removed it down the flank of the 

structure. 

The shale is conformable to the overlying Mississippi limestone 

and is unconformable to the underlying Hunton. It is equivalent to the 

2 
Woodford chert of the Arbuckle Mountains section. 

1Dollie Radler, 11 Lincoln County, 11 Oklahoma Geological Survey 
Bulletin 40 - VV (1930), 8. 
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Hunton Limestone: 

The Hunton is a medium to coarse grained, vhi te to light gray, 

sub- translucent limestone. It ranges .'n thickness from zero to fifty 

feet. 

It . is unconformable to the overlying Chattanooga shale and is 

probably conformable to the underlyi ng Sylv13,n shale. Only a part of the 

Chimneyhill limestone member of t he Hunton is present in the Carter Oil 

Co . - Gypsy Oil Company No. l Miller. No glauconite was found by the 

wri te:r when running samples on t his well but "pink crinoidal limestone" 

was abundant , indicating tha t the zone present was the lower 11 pink 

crinoid zone., of the Chimneyhill limestone. 

The Hunton i~ thl.s pool probably is not a suitable horizon for 

subsurfa ce mapping, since post- Hunton pre-Chattanoo ga (;)rosion has so 

differentially removed the Hunton that a map on this formation would no 

doubt show false structures. 

Sylvan Shale! 

The Sylvan is a blue- green to green- bla.c·k shale varying from 90 

to 100 feet, in thickness. It is probably the most reliable unit from 

the standpoint of constant thickness to be found in Okla.horna . 

I t is ho doubt conformable to the Hunton limestone above and to 

the Viola limestone below. 

Viola Limestone: 

The Viola is a r a t her coa.rs~-grained white limestone averaging 

fifty feet in thiokness. 

Although it is difficult to determine the base of the uoense 11 

upper limestone of the Sirnpson formation, t he information obtained by 
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the _ i tcr sho 'I S this lime stone to remain rfv t her aonstant in thickness. 

The wri ter ha.s no knowl edge of a,ny well in the pool whioh shows the 

upper 11 Dense 11 to be missing exce pt in three ce,ses where it was faulted 

' out. This i ndica tes that the Viol a is probably conformable to the under-

lying Simpson forma tion int.he area of the pool. 

Simpson Formation : 

The uppermost member of the Si mpson is fi ne-grai ned white lime

stone referred to a.s t he "Dense. 11 Underlyi ng t he "Dense" is some fifty 

f eet of dolomite and shale. 'fhe prolific 1st ','Ji lcox s f;.nd l ies directly 

underneath the dolomite and shale section jus t mentioned. The 1st Wilcox 

is made up of suba.ngular to rounded, frost ed quartz grains which are 

loo sely compacted. 

Belov, t he 1st Wilcox and above t he 2nd \, ilcox is t he Marshall 

zone. I t is composed of dolomite and shale and averages fifty f eet in 

t hi ckness . 

The 2nd Wilcox sa nd is a loosely compacted quo.rt z sand zone ranging 

ten to t wenty feet thicker than t he 1st ,'d lcox 51 and , 

The Carter Oil Co.-Gypsy Oil Co. No. 3 Knowles in SW SVI NW section 

34, T. 17 i ., R. 4 W., penetr~ted apprdximately one hundred feet of shal~ 

and dolomite with minor amounts of sand before going into t he Arbuckle 

limestone . Thi s is the only well in the Crescent Pool which reached the 

Arbuckle limestone. 



CHAPTIDR VII 

STRUCTURE 

Re.giona.l Geology: 

The Crescent Oil Pool is located near the center of the state on 

the west. to northwest dipping homocline. Ignoring the Recent stream and 

river deposits, the surface rocks of Logan County a.re Permian in age. 

1 
Clark and Cooper speak of the movements at the close of Missis-

sippian time resulting in two major lines or trends of folding in the 

area of Kay,, Grant, Garfield, and Noble counties, Oklahoma. Their ac

companying map of structural features in this area shows one of these 

uplifts to be the Blackwell. anticline. trending north to northwest from 

Garber through Blackwell and continuous with the Granite Ridge f arther 

north.. Located a.long this anticline are the Garber, Thomas, Hubbard,1 

and Bla.ckwell local structures. 

The same map shows the Ponca anticline farther east running 

essentially parallel to the Blackwell. anticline through Ponca City and 

continuous to the north with the Beaumont anticline of Kansas. On the 

Ponca anticline are located the Ponca City and Mervine oil pools. 

l G. C. Clark and C. L. Cooper, "Oil and Gas Geology of Kay , Grant, 
Garfield, and Noble Counties, 11 Oklahoma Geological Survey Bulletin 40 -
H (Mar. 1927), 21. 

17 
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Bet.ween these two dominant uplifts and parallel to t hem are shown 

two shorter line s of folding whi ch i nclude t he Billings and Tonkawa pools. 

The que s tion a.rises as to whether the Crescent pool is a southern 

extension of t he Bl a ckwell ant icline, of t he Ponca uplift, or of neither. 

If t he Ponca. anticline were extehded sout hwest wi thout change of 

direction, Crescent would lie directly in its pat h . However, Clark and 

l Cooper's map shows t he Bl ackwell anticline a s t a.king an abrupt southerly 

course in the Garber pool. If the Blackwell axis holds this southerly 

course, i t will pas s directly through Crescent. 

Clark and Cooper2 sta te t hat t he Ponca anticline may be younger 

than the Bl a ckwell anticline beca use erosion has not removed the Missis

sippi limestone from the former. Since t he Cresoent Pool ha s Mississi ppi 

limestone present, this suggests tha t it is an extensi on of the Ponca 

trend. However, if the pool is loca t ed well down t he flank of t he Bl a ck

well uplift, the Mississippi limestone woul d no doubt be present. 

Mr . C. M. Harris3 seems to t hink that the pool is associa ted with 

the granite ridge of Kansas . This intimates tha t it is an extension of 

the Bl a ckwell anticline vn,ich , according to Clar k and Coo per , is probably 

an extension of the granite ridge of Kansas .4 

In either ca se, t he Crescent Pool is probably associa ted with the 

1I bid,. map . 

3Personal Communica tion. 

4c1ark &nd Coo,per, op. cit. 
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southwestern extension of those positive elements, although no well in 

the p0ol has penetra ted to the b8.sement gra,ni te. The wri tl'3l" knows of 

no evidence strong ehough to warrant a stat.ement making t~e pool an 

extension of any one specific major trend. 

Folding: 

At or toward the elose of the Mi ssissippian time, the area was 

subjec.ted to uplift a.nd emer gence, accompanied or followed by a buckling 

up of t he Crescent anticline, i noluding at lee.st the formations from the 

Simpson up through t he Mississippi limestone. Following this uplift and 

folding was a per iod of erosion whi ch removed all but a.bout 150 feet of 

the Miss issippi limes tone on t he downthi"ow side of the long north-south 

trending fault which cuts t he s tructure into an ea st and a west part. 

On the upthrow side of this s ame f ault ., everything from the Mississippi 

limestone down through the Syl va,n shale wa s removed, exposing the Viola 

on the crest of the structure. Tb.e Violc'l. limestone wa s the oldest bed 

exposed on the e.nticline as a result of t he erosion, 

Following this period of erosiont the Pennsylvan i an and Permian 

shales, sands, and limest([)ne were deposited. 

For a. clearer pic ture of the nonc,onforma.ble relation between. the 

Pennsylvanian and pre-Pennsylvanian rocks; referenc.e is ma.de to the west

east cross sections. Note also the marked similari ty in structure be ... 

t ween t he Layton sand an(t the Oswego limestone and the pre-Pennsylvanian 

formations. 

The folding in the Crescent pool is antic.linal. The wri te:r is 
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using Cle.pp ' s1 definition of an anticline when he wri tes, 

In the writer's Btructural classification an anticline was 
c.onsidered an upward arch tha t is considerably longer than wide 
and that is 'closed' horizonta lly in all directions •.•• Anti
olines and domes ma.y collectively be called 'closed structures• 
and the wrlter prefers to limit these terms to structures tha t 
are closed, unless qualifying words are affixed. 

The folding or general structure of this pool may be compared to 

a deck of cards which is bent in the middle. The cards on the inner side 

of t he curve a.re bent, more abruptly than the cards on the outer side of 

the curve. So it is with the Crescent anticline. The beds have a greater 

angle of dip or a more pronounced flexure with depth than do the uppermost 

layers which may be compared to the cards of the outer side of the curve. 

In making this comparison, the writer by no means intends to imply 

tha t the entire stratigraphic section of this area was suddenly bent up 

or bowed up with one sudden quick movement. 

The result of the folding was a north, sli ghtly northwest trend

i ng closed structure r anging two to two and one-half miles in length 

and one-half to one mile in width. The closure r anges from 50 feet on 

the Layton sand to over 500 feet on the Viola limestone. Theoretically, 

, the closure of the 1st Wilcox sand should be greater than that of the 

Viola limestone, but due to lack of 1st ~ilcox control on the edge of 

the pool, this cannot be determined accurately. The folding becomes more 

pronounced with depth and pl ays out toward the surface. This character

istic is in accordance with the other pools in this general area; for 

example, the Thomas, Garber, Re tta, and Blackwell pools discussed by 

1F. G. Cla.pp, "Rol~ of ,Qol,Q ic Structure in the Accumulation of 
Petroleum, 11 in Structure of 'fy ical American Oil Fields, II, (Tulsa.: 
American Associa tion of Petroleum Geologists, 1929, 673~674. 
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Clark and Cooper.1 

The isochor me.p of t he i nterva l between the La yton sand and the 

Viola limestone greatly res-embles both the 1st Wilcox and the Viola 

structural contour maps . Thi.sis reasonable, since the greatest degree 

of folding was in pre-Pennsylvanian time. The Layton structure is more 

nearly flat-lyi ng . 

I t will be noted on the structural contour maps, particularly 

map No. 1 e.nd map No. 2,that the crest of the anticline shows two r a ther 

di s tinct st:cuctures or structura.lly high areas with a minor syncline or 

chute separating them. The anticline mi ght even be called a »double 

struot ure, tt al thou gh the. t term might i ply, a. greater or more pronounced 

chut e t han is present b -.tween the t wo local highs. This 11 double struc

ture " is reflected even in the Layton sand on map No . 4, becoming less 

pronounced with a decrease in depth. Several other pools associa ted 

~i th t h e Nemaha uplift show this characteristic. 

An i nteresti ng fea ture is ma. de · evident by comparing map No. 1 

with map No . 4. It is seen that e,s t he depth is in-creased in the pool, 

the cre~t of the structure is gradually shifted to the west. The cr est 

of the very gentle Layton sand structure is located some 600 feet hor

izontally farther east than tha t of the 1st Wilcox sand or the Viola 

limestone. The crests of the 1st Wilcox and the Viola are essentially 

in the same position. Tr e Oswe go structure and the Layton structure 

show a shift to the east. Ma.p No. 4 shows the crest of the Layton 

1
01ark and Cooper, op. cit., 7-44. 
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structure to be located f arther to the east than Oswego. 

Maps No.land No. 2 show very pl ainly a steepening of t he di p 

on . the east side of the st:r-ucture as one goes from no~t h to south. The 

Ramsey- Eason et al No. l McGuire Trustee, section 10, T. 16 N., R. 4 w., 

shut down in the Sylvan shale. The writer, in order to obtain approx

imate control, estimated the top of the Viola limestone a s being one

hundred feet below the top of the Sylvan shale , and contoured between 

this well and the wells to the north by the equal-spacing me thod. This 

shows a min~r dec rease in the angl e of dip and shows the Viola i s be

coming s tructurally lower--proba.bly pass ing i at o t he syncJ.:tne of wM.c:h 
1 

i'/ilson has made mentlon. 

Beaa.use of t he lack of control on t he west side of the antlcline 

and beca use of t he nor th- south t rending f ault which divides the anti-

cline into two parts, the exact conditions on t he west s i de of the pool 

are difficult to a scertain. It seems, however. , that minus the f aults, 

the west s ide would be ver y similar to the ea.st, except tha t the former 

has a s U e;ht,ly steeper di p and is somewhat more irregular in character. 

See t he west-east cr ons sections and e,lso the north-south cress section, 

FF'. The writer believes i n a speculative s ense , t hat were it not for 

t he f aults, the closed structure would appear al mozt G,s a sJmmetrical 

fold. 

From the stru.ctur·al contour maps and al so from the cross sections, 

it can be seen that the Pennsylvanian beds have a structure which is 

1 ¥. B. '.1tilson, 11Evidence of Oil and Gas lli gr a tion Crescent Pool, 11 

an abstract, Tulsa Geologiaal Society Digest (1935), 29. 
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similar in the mathematical sense to t he underlying pre-Pennsylvanian beds . 

This may indicate one or all of several possibilities: 

1. It may indica te continued folding along the s ame pre- Pennsyl

vanian axes in the Pennsylvanian and Permian time. 

2. It may mean merely adjustment of the underlying pre- Pennsyl-

vania.n rocks. 

3. It may suggest differential settling and eompaction of the 

Pennsylvanian and Permian sediments ooupled with differential deposition 

over the uneven pre- Pennsylvania n surfa ce. 

Certainly no possibility can be entirely ruled out. The writer, 

however, is inclined to agree wi th Clark a nd Cooper: 

The char acter of the r ocks a t the surfa ce during t his pre
Pennsylvanian erosion interva l was such that anticlinal va lleys 
were not formed. Had the Mississippian been composed of thick 
shales and i nterbedded hard, resistant limes tones and sand
stones, it is probable that anticlina l va lleys would have 
resulted. The section, being made up of l ar ge thicknesses of 
resistant sha les resulted in anticlinal hills. These hills in 
turn reflected t hemselves i n the subsequent formations result
ing in the present surface structures. The possibility of 
subsequent folding i n the formation of surface structure should 
be considered, as it is not probable tha t al l of t he surfa ce 
structure is due to the reflection of these bur i ed hills . How
ever, t he most i mportant f actor in t he formation of surface 
structure is the differential de position and settling of the 
Pennsylvanian and younger sediments on this old to pography. 1 

After examining a considerable number of the l ogs i n t he pool, it 

was noted that the Permo-Pennsylvani an sediments consist of a great per

centage of shale and sand. Dot h lend t hemselves rea dily to settling and 

compaction . . 

This f act and the fa.ct t hat no evidence of f aulting was found in 

1Clark and Coo per, op. ill·• 21-22. 



24 

the Permo-Pennsylvanian sediments s·eem to be f actors in f avor of the 

.differential deposition-compaction on an eroded surfa ce idea for the 

similarity of structure of the Pennsylvanian- pre- Pennsylvanian rocks. 

Minor features are preseht on the maps a nd cross sections; for 

example, the gentle terra ce structure shown at the south extension of the 

anticline on map No. 3, but they are considered to be only na tural fea

tures associated with the diastrophic movements. No explanation is 

offer ed for these minor irregularities. An expla na tion would be entirely 

within the realm of theory, based upon t he principles of differential 

competency of the rocks, or differential stresses, the evidence for 

either of which is entirely lacking. 

Fault;i.ng: 

Contemporaneous with or subsequent to post-Mississippian-pre

Pennsylvanian uplift and folding, a north, slightly northwest, trending 

normal f ault was initiated which divided the anticline into two segments, 

an ea st segment and a west segment. The fault has a throw as measured 

on the west-east cross sections of at least 250 to 300 feet. 

As to the age of this fault, there can be only little room for 

argument. The Mississippi limestone is cut by the fault. It is debatable 

whether or not a part of the lower Cherokee shale is faulted. The writer 

is of the opinion that the. lower Cherokee shale h not f a u1 ted but tha t 

it is ''affected" by it, due to subsequent adjustment along the fault 

plane and differential deposition and settling of the Cherokee shale over 

the fault scarp. ·rt will be referred to in this thesis as post-Mis sissipm.n

pre-Pennsylvanian in age. 

Several lines of evidence serve to confirm the idea tha t the 
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principal fault is a normal f auit: 
Ii( , ~~ 

l. I n the Texas No. 5 Denny, SE N SE 33, T. 17 N., R. 4 W., the 

lst Wilcox is completely faulted out, in the normal section a s well as the 

Sylvan shale. This unmistakable evidence of a missing section, partic

ularly the Sylvan shale \Vhich i s conformable above and below; indica tes 

normal faulting. See cross section. DD'. 

2. In the Mid- Cont,inent No. 5 Campbell, NE NW NE se~tion 33, 

T. 17 N., R. 4 W., the Viola s.ection i s completely missing; this indicates 

· a normal f ault. 

3. In the Continen·~al No. 5 McConnell, SE SW SE 28; •r. 17 N., R. 

4 W., the upper Simpson, down to and including a part of the Marshall 

zone, is completely missing; a gairi denoting a normal f ault. 

4. Referring to c:ross section BB' it i s seen tha t the Sincla.ir 

No. 1 Shaffer NE ,.NiiJ SW section 28, T. 17 N., R. 4 W., and the Carter-

Gypsy No. 4 Miller NW N V SE 28 , T. 17 N. • R. 4 W., ti.re only 660 feet 

apart and tha t neither shows evidence of faulting. Yet the 1st Wi l cox 

in the No. 4. Miller is 450 feet higher t han the 1st Wilcox in the No. l 

Shaffer. The subsea elevations of t he entire pre- Pennsylvanian section 

oorrespond to those ,just mentioned for t he 1st Wilcox sand. This indica tes 

faulting. _Since a f a ult must be present between the t wo wells, it must 

necessarily be a t a rather high angle in order not to cut either well. 

Normal f aults are generally oons j,dered to be high angle f a.ults, a t lea.st 

within the range of forty ... five degrees i n either direction from the 

vertical. 

The question may a.rise a s to why the Oswe go l;i mestone and t he 

Layton sand, both having steeper dips over the f ault zone, (see west-ea.st 
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cross sections) were not considered as faulted r a ther than as loca.~.ly 

steepened. The cause of this local steepening is very evident when the 

cross sections are studied. It will be noted tha t a very definite f ault 

scarp remained on the' post- Mississippian-pre-Pennsylvani an erosional 

surface. 

Extensive folding and f aulting took place and erosion at
tacked the topographic 'highs' thus created, reducing the 
height by some several hundred feet. But a s the erosion was 
not sufficiently prolonged to bring about a peneplanation of 
the area, the topography was still r a ther rugged a t the begin
l'ling of Pennsylvanian time, many of the hills exceeding 600 
feet in height,1 

- Wilson2 states that the faulting in the Crescent pool was pra.cti

ca.lly completed by Oswego time. 

This 11 high1
' produced by the incompletely eroded fault scarp is 

considered sufficient evidence to a ccount for the l ocal steepening of the 

dip without resorting to f aulting as a n explanation. 

By compa.ring the thickness of the Mississippi limestone in the 

Carter Oil Co. No. 1 Herron, NE NY NE section 4, T. 16 N., R. 4 W., 

(approxima tely 800 feet) with the thickness of the Mississi ppi limestone 

in the Texas No. 5 Denny, Nfil NW SE 33, T. 17 N., R. 4 \j ., ( approximately 

100 feet) it is seen that a f a.ult must be present between the t wo wells. 

Sufficient wells have not been drilled in this particula.r locality to 

1stuart K. Clark and J. I. Daniels, "Relation Between Structure 
and Production in the Mervin, Ponca , Blackwell, and South Blackwell Oil 
Fields, Kay County, Oklahoma, " Structure of Typical American Oil Fields, 
I, a symposium, (Tulsa: American AssociaHon of Petroleum Geologists, 
1929 ), 160. 

2:Jr B ~w • • Wilson, op. cit, 
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determine the dip direction, the exact location, o:r even the linear 

direction of the fault. It was merely drawn in on the map~ partially 

dash,}d; 5..t is theoretically considered to be no:rm1;1.l at1d a.s a pa.rt or 

branch of the north-south trending f a.ult. 

The f ault or f aults responsible for the omission of the Viola 

.limestone and t he Sylvan shale in the t wo wells previously mentioned are 

considered to be merely branche:, or as a. par t of the major north-south 

f ault zone. 

The structure is a good example of f aulting at depth which pl ays 

out into e. fold wi th a decrease of dept. 

In the Texas No. 5 Denny SEN , SE section 33, •r . 17 N., P . 4 W., 

irepet.:ltion of section ls noted from the Sylvan shale down to total depth 

in the hit Wilcox sand. A z,one of some twenty feet is lo gged "fa.ult 

zone" by the Texas Company. Underlyi ng t his "fo.ul t zone 11 is the second 

section beginning with the Sylva n shale. 

This is interpreted as a reverse fault on cross section DD' be

aa.use 0f the repoti ti.on of sectj_on whicb is so unmistakable. Since no 

other wells re.cord this repetition of section, control is nil. However, 

it is probable that the f ault, underlies the entire pool because as the 

cross sections are oompa.red i t is noted that a ll the formati ons are found 

at subsea elevations which are i n conformity with one ano ther. 'I'hls 

indica tes that all the wells are on the upthrown side of this reverse 

fa lt. 

From cross section DD ' it is determined tha t. the reverse fault is 

rela tively older than the normal north-south fault zone. By comparing 
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t.he normal section helow the reverse fa.ult in the No. 5 Denny with the 

faulted section above the reverse fault, it is apparent. tha. t the section 

above the fault must have been shoved up as a ~ormal seetion: the Sylvan 

shale a nd the upper Simpson formation were then faulted out by normal 

faults. 

The age of this reverse fault is questi onable. It is a t least 

post-Sylvan since it cuts No. 5 Denny .just above the Sylvan. Probably 

it is post-Mississ:ippian-pre-Pennsylvanian; since the Mississippi limestone 

is normal to the other structure. This is not proved by the evidence 

at hand, however. 

Summarizing, the faulting is interpreted as follows: 

1. The reverse fault was init-iated, probably making the area of 

the entire pool on its upthrow side. 

2 . La ter the long north-south trending fault and its a ssocia ted 

branch f aults were initia ted with the east side of the anticline being 

its upthrow side. This divided the structure "in t wo separ a te reser

voirs, since gas and oil are found a t lower subsea elevations in the 

' Wilcox sand• on the west side than the water level established in this 

sand ea st of the faul.t. 111 

Rel a tion of Structure to Accumula tion: 

Production is found on both sides of the ma jor fault. It is 

found to be on an average of 400 feet higher on the east or upthrow 

side. 

Wilson•s2 ideas of oil and gas migration a t Crescent a.re outlined 
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below. 

1'he process of upfolding was slow enough to allow ac cumul a tion 

of oil and gas over the entire structure. Following the process of 

accumulation, the buckling ha d become of sufficient intensi ty as to 

result in the north-south f ault. This s plit the structur e i nto two 

reservoirs, one of which was structurally higher tha.n the other . No 

evidence of migration a t the f ault zone is known to the writer. 

Wilson accounts for the oil on t he west being t wo degrees lower 

t han that on the east side by t he f a ct that the regional dip is to t he 

west: this would leave the west side open to migration. An addition, 

then, of heavy oil from the west would ca use a lowering of the gravity. 

The writer agrees that this is one possibility but until furt.her 

wol"'k is done along the line of migra.tion and accumulation, no definite 

conclusion can be reached. 



CHf,PTIB VIII 

GEOLOGIC HISTORY 

The first definite i nformation whi ch is brou ght out ;i.s found in 

the. Simpson formation of Ordovician age. The lower lirni t of t he Simpson 

, or the upper contact of t he Arbuckle limestone is not definitely known. 

One well, t he Gypsy Oil Co.-Ca.rter 011 Go . No. 3 Knowles , SVJ SW NW 

section 34, T. 17 N., R. 4 iJ ., penetra ted the Ar buckle formation, but the 

writer was uhable to obta in the exact dep·th of the contact or whi ch member 

of the Arbuckle formation was penetrated. 

Anderson,1 in his discussion of the geology of Cleveland and 

MoClain counties, Oklahoma, sta tes, 11 F'olJ,.owing depositi on of the Arbuckle 

limestone the area was uplifted during the St. Peter retreat of the sea. 

The upper surface of the Arbuckle was eroded." 

Presuming this erosion period, a.n advance of the sea. t hen caused 

the deposition of the Simpson formation, consisting of sands, shales, 

dolomites, and limes tones. From the information obtained, it is problem

atical as to whether the Simpson is conformable to the overlying Viol a 

limestone. The thio·kness of the zone overlying t he 1st \'lilcox sand varies 

somewhat a s plotted on the cross sections, but on t he other llra.nd, no 

1Anderson, G. E., 11 Geology of Cleveland and McClain Counties , 11 

Oklahoma Geological Survey Bulletin 40 - N, (1927), 14. 

30 
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information wa s obta i ned which showed the upper "Dense 11 limestone ·varying 

more than fifteen to twenty feet in thickness or which showed the "Dense" 

to be abserit e:xcept in three wells : in these three wells evidence points 

·to f aulting rather t han to erosion as the ca us e of t he removal. This 

seems to i ndi cate a conformable rela tionship between t he Si mps on for 

mation and t he Viola limestone. 

The f oll owing quotations show t he diversification of opinion on 

this point: 

At t he end of t he deposition of t he upper Si mpson a retreat 
of the sea resulted i n the erosion of a part of the upper 
Simpson. Thi s break i s not clearly defi ned in t he Oklahoma. Ci t y 
area. In the Seminole area Levorsen sta tes: 'Locally the Viola 
limes tone is apparently conformable on the underlying Si mpson 
formation but over broa d area.sit overlaps t he entire middle 
and lower Viol a and t he upper Simpson section~ •1 

Clark and Dani els2 in writ ing on t he Mervinei Ponca, Blackwell, 

and South Blackwell oil pools in Ka.y County, Okl ahoma ,, state tha t the 

history of north-centra l Okl ahorna , from Ca.mbrie,n to Permian time f alls 

into five ma jor subdivisions one of which is: "A period of deposition 

extending from t he Cambr i an presumably until the cl ose of the Hunton 

time . 

The deposition of the first sediments l aid down upon the 
granite occurred from Cambrian to the close of Hunton time, 
and i ncludes t he upper Arbuckle, Simpson , Viol a , Sylvan , and 
Hunton formations. This period of sedimentation was followed 

1A. Travis, "Oklahoma County, " Oklahoma Geological Survey Bulletip 
40 - 55 (1930), 21. 

2 Clark a.nd Daniels, op. cit., 159. 
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by a period
1

of emergence when the above formations were tilted 
and eroded. 

At any rate, the Viola limestone, the Sylvan shale, and the Hunton 

limestone were deposited without evidence of intervening erosion. This 

is illustrated on the cross sections by the uniformity of thickness of 

the Viola and Sylvan throughout the pool. No suggestion of unconformity 

a t the ba se or to p of the Sylvan is recorded on the sa mple ],ogs. 

2 Tra.vis sta tes tha t follow~ n g Simpson deposition, the Richmond sea 

i nvade d Oklahoma from the southea st, ca using t he deposition of t he Vi ola 

and Sylvan . He a lso states tha t t he Hunton was deposited following a 

deepening of the Sylvan sea . 

Jmderson3 says, "A shoaling of t h e sea caused the deposition of 

the Sylvan shale. This was foll owed by submergence and deposition of the 

Hunton." 

Following the close of t he Hunton ( Siluro- Devoni an) sedimentation, 

a period or time of emergence and ero.sion ensued. In tracing the Hunton 

a.cros s any of t he cross sections of the C:t•escent pool it is seen to vary 

fr om zero f ee t to sixty feet in t hi eknesa--arnple evidence of unconformity. 

As has been previousl y stat ed , t he \1ri t er found t he Hunton to 

consist of t he 11 pink crinoid" zone of the Chimneyhill limestone member 

of the Hunton formation. 

1c1ark and Coo per, op. ill·, 20 

2T· · · t 21 22 r avis ,. op • .£.t._•, · -- • 

3Anderson, op. cit., 14-15. 
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.Clark and Cooper1 consider this pre-Chattanooga movement to have 

been ca.used by the Ozark uplift. which gave the pre ... Chattanooga. rocks a 

regional di p to the sout hwest of some f orty to fifty feet per mile, 

submergence and advance of the Mississippian sea caused the 

Chattanooga shale and the Mississippi limestone to be l a id down, follow

ing which was a time of uplift, folding, faulting and erosion. It was 

during post- ~ississi ppian- pre - Pennsylvani an time that the Crescent anti

o:line was bucl{led up, faulted, and trunea tc~d by erosion forming local? 

nonconformity with the overlying Pennsylvanian sedi ments over t he anti

cline. 

, The diastrophic movement in the pool was such a s to cause a thrust 

or reverse f ault which w~y now possibly underly t he entire pool. Later, 

buckling was so intense a s to exceed t he competency of t he rocks and a 

normal fault or normal f ault zone resulted which cuts the pool into t wo 

parts . Erosion was contemporaneous with or subsequent to the f aulting , 

resulti ng in the truncation of the uplift. 

After a period of erosion which was not sufficiently l ong to erode 

the anticline to a topographically fla t surfa ce, ''Came t he 1)eriod of 

de position during which al l of the 1-'ennsylvanian and Permian sediments 

') 

were deposited.»~ This irregularity of the pre - Pennsylvanian surface 

accounts for the varying thickness of the Cherokee shale on the cr oss 

sections. 

Although this work only i nvolved itself wi th t wo mappable 

1c1ark and Cooper, op. cit. 

2Ibid., 22. 
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Pennsylvanian formatio ns, the Oswego-Big Li rr:e Series a nd the Layton sand, 

it is reasonable to c.onclude tha t the intervening and possibly the over

lying rooks t'etain the same marked similarity of structure a s these two 

units possess; this conclusion appears more reasonable when the Crescent 

pool is compared with the surrounding pools; e.g., the Ga:rber, Tonkawa, 

etc., in which this 0ondition exists. 

In fact, so f ar a.s the fields under considera tion are con
cerned, their enti:re subsequent history appe6\.rs to have, been 
rema:rkably free from .such disturba.nces , with the exception 
of $Orne faulting of late Permian or post-Permian age . The 
anticlines of the post-Mississippian rooks evidently are 
simply modified i mpressions of the 1~esistant pre-Pennsyl
vanian hills underlying them. 

1c1ark and Daniels, op. cit., 160-161. 
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HISTORY OF DEVlli'LO PMENT 

1 The following i nformation was taken from Dalrymple's article on 

t he Crescent pool. 

On t he fifteenth da. y of October, 1930, the Ea.son Oil Company 

brought in the No. 1 Katschor, SW NE SW section 34, T. 17 N., R. 4 W., 

with an i nitia l production of 650 barrel$ daily from t he Layton sand a t 

4,919 to 4,942 feet, tota l dept h . This discovery paved t he way for the 

development of t he field which l a t er c:rea t ed excite ment wit h its Contin

ental Oil Co . tfo . 2 Mc.Connell , NW SE Sill section 28, T. 17 N., R. 4 '1, . 

This well had a potent ial r a t ing of 33,928 barrels of oil daily--Okla.homa•s 

pi ggest producer up to 1936 . 

A short whi le l a ter t he of f set to t he Eason Oil Co . No. l Katschor 

was drilled i n NF] NE SW section 34 , T. 17 N., R. 4 W. Bot h wells in 1936 

were running nineteen barll.'els . daily. 

The Eason Oil Company 's discovery well re sul t ed in cons i~erable 

activity. Due to t he depression , i nterest slowed up and Crescent almost 

clied out before it a ctua lly began . 

1 Dal Da,lrymple, "Crescent, ,Opened in 1930, Has Bigg.est Producer · 
of 1936 to Date, 11 Oil and Gas Journal vol. . 35, No • . 7. (Jul y 2, 1936 ), 21. 
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In 1933, after sending a seismogra ph outfit into the field, the 

Carter Oil Company decided to test the a c:reage whtch it ha d assembled in 

;l.930 a fter the Eason 011 Company brought in the di scovery well. As a 

result t he Carter Oil Co.-Gypsy Oil Company No. 1 ~riller i n the C NE NE 

section 28, T. 17 N., R. 4 W., wa s completed on July 26, 1933 as the 

Wilcox sand discovery i n the pool. · The No. 1 Miller rea ched the Wilcox 

sand a t 6,120 to 6,141 fe et with a flow of 5,726 barrels of oil and 

5,000,000 feet of ga s t he first twenty-four hours. 

The second well to penetra te. the Wilcox s and was the Carter Oil 

Company-Gypsy Oil Company No. 1 Wall<er in C NE NE section 33, T. 17 N., 

R. 4 W. It penetra ted the Wilcox sand a t 6,078 to 6,091 feet andt 

although it wa s hi gher on the structure, the production was les s, being 

some 2,000 barrels of oil and 6,000,000 feet of ga s during the first 

t wenty-four hours. 

Na. tura lly, following the discovery of the prolific ~Yilcox s and, 

acttvity i ncreased and by 1935, forty-two of t he seventy-five wells in 

the pool ha d been drilled and were producingi t he rema in i ng thirty-four 

wells have been drilled slowly in the succeeding years. Out of a total of 

seventy-five wells only seven dry holes have been drilled. Crescent did 

not suffer the mass confusion and l awlessnes s so characteristic of wild

cat pools a t that time, but ha d a ver y systema tic and serene development 

in comparison. 

At the preseht time the followi ng companies are leaseholders in the 

immedia te pool: 

1. The Carter Oil Company 
The Continental Oil Company 
The Davon Oil Company 
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4. The Eason Oil Company 
5. The Gulf Oil Company (Gypsy Division) 
6. Mid-Continent Petroleum Corporation 
7. Sinclair-Prairie Oil Company 
8. Phillips Petroleum Company 

TABLE I 

PRODUCTION DATA* 

Gravity of Oil, A. P . I. a. t 60° F. 

Sulphur per cent . . . . . . .. . 

011 Base 

Average Oil Production per well daily, 
Nov., 1935. . . • . . •.. 

Initial Pressure, Lb. per Sq . In. 

'fotal Gas Production , Millions Gu. Ft., 
to end of 1935 •..• 

Wells Producing Oil Only to End of 1935 

Wells Producing Oil and Ga.s to End of 
1935 • • • . • • • . . 

Wells Producing Gas Only to End of 1935 

Wells Completed to End of 1935 .•.•••. 

Equipment 

41.8 to 43.3 

0.2 

Mixed 

165 Bbls. 

2,920 

. 8,386 

0 

32 

1 

33 

Ro tary and/or Cable Tool 

*Source: H. E. Rorschach and E. G. Dalgren, 11 Petroleum Develop
ment in Oklahoma in 1935, 11 Amerj_can Institute of Mining and Metallurgical 
Engineers, Petroleum Division (1936), 330-333. 



CH{tPTEJR X 

CONCLUSIONS 

l. The Cresc.ent. pool is a f aulted anticline. 

2. The structure was formed folloving Mississippian sedimenta tion 

and prior to Pennsylvanian sedimentation. 

3. The a ccumula ti on is due to str ucture re. ther than to lenticular-

i t y except in the ca se of the Layton sand, in which case both structure 

and lenticularity are pre sent. 

4. The f aulting occurr ed· contemporaneously with or subsequent to 

folding in the post-Mississippian-pre- Pennsylvanian time. 
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