; | THE UNIVERSITY OF OKLAHOMA
4 . GRADUATE COLLEGE

THE SUBSURFACE GEOLOGY OF CANADIAN COUNTY, OKLAHOMA

A THESIS
| SUBMITTED TO THE GRADUATE FACULTY
in partial fulfillment of the requirements for the
degree of

MASTER OF SCIENCE

; BY

| ZA GRANT KIMBERLIN JRe
| Norman, Oklahoma

. | 1953

; Ja 23N ) _ AR s b

UNIVERSITY OF OKLAHOMA
LIBRARY




;:2-» ‘W',"? e

A

A wl""‘“

wan, F F4 5
'( G =l

) y € oo 3
Ny, St 10k N Gty

AN

22 4
&
4
§2Y

" ; '.I
i A
i ; &

5 4




ACENOWLEDGMENT

Men of the oil industry generously gave their time
and offered helpful suggestions and without their help this
study could not have been undertaken,

The author is grateful to Dr. Frank A. NMelton and
Dr, John A, BErdelyi-Fazekas for eritically reading the re-
poert and contributing many valuable suggestions. Especially
does he wish to thank Dr. Carl A. loore, director of this
thesis, who gave unstintingly of his time and without whose

considerate help this thesis could net have been written,

iii



= s e e e e e e e

TABLE OF CONTENTS

ACKNOWLEDGEVMENT s onnsnsansssssssssasssssasnsssnssase

R B0 I I DI e st g b i

Chapter

I
IT.

II1,

g ik ¥
- L 3

‘.
e
| vII,

I§ﬁ1RODg{;TIQE§ BRSOV ABIND DI NI B IS OBORENTENES

IOCALION sessssnenssssssosssnssnnsnsnsasans
Topograpny and Drainsfe sesnesssccescsnss
Problem and Procedire ssessevessssnssessns

STRATIGR&PIH PEEBNIII AR IO DB CHOONEBREIINO YD

G‘en@ral Stﬁt&fﬁ@ﬂtit-tonto.‘uig'ocqootntacta
DRITAGE s asesssssesssdsasrssiossssssnsass
SUbsUrfa0Cesssssensosssssesssssssnsansnss

GEQLOGIC HISTORY AND SEDIMENTATION seeesesss
STRUCT{IRE T T R R R R R R R R R RN R R R R R R R R

Regional Subsurface Structure ssesessssss
Uneonformities sesvsscvscssnccossssoccnsne
Faulbing seesssesssssssssssnsessvsscccnse
Cravimetric Anomaly SHPIBROSOVNBABNVEBEDS

THE HISTORY OF THE DEVELOPMENT OF THE AREA..
FUTURE POSSIBILITIES FOR OIL EXPLORATION.ese

CGR’EGLUSIGE‘}gS B SO VDD OLNDEEOD IS NOOBRORNR S

!BIBLIOGRAPIEY S H B S A0 DB PIDHOORIDESOBEONBINOBOSBRORES

O~~~ ~3 W

o
-3

L\ L\ )
WO oo O

LC R S Sl S
C =2 & O

%]

iv



QFigure
Ie
IT.
| 1Ins
IVa
Ve

Vi
VIiI,
VIII.
IXe
Xe

X1

LIST OF ILLUSTRATIONS

Location Vap essossesssssessssssssnssassnnsss

Surface G&Ql(}g}" 908000000000 00008008000880°0D

Stratigraphic Chart seesesosssasrsssssassvine

Isochor Map of Top Oswego-Dase Cherokee esees

Structure Map of the Top of the UOswego

Linestone OO0 PN EBOBINOSIPSGOOO0OOBONBBDON

Structure Map of the Base of the Penn=-

s‘y’lvanian 0009006980008 300900000006800000888

Structure Map of the Top of the Chesterian

Series Tt I I Imnmm T, T YT TTYTETTYTYTYTYTYTYT

Structure Map of the Top of the Viola

Liﬂi@%‘tﬂﬁe-oo-u--nocncondr.qatou.'-gnaocqoct;

Distribution Map of Some Pre-Cherckee

Sediments secencssansssssvessscosvsnssssssnsse

North=South Cross-Section of Canadian

COUNTY ssesesessvosssssosessssocssssssasssancs

Southwest~Northeast Cross~3ection of
Canadian Geunty $3000000008008PNSNROIEBNOS

Page
2

5
6

Pocket |
Pocket
Pocket
Pocket
Pocket
Pocket
Pocket

Pocket



e e e R e e e e ]

THE SUBSURFACE GEOLOGY OF CANADIAN COUNTY, OKLAHOMA
CHAPTER I

INTRODUCT ION

This paper includes an area located in west-central
Oklanoma, (Figure 1), lying prineipally in Canadian County
with one tier of east-west townships in northern Crady and

Caddo counties, Specifically, the area includes all of

‘townships T. 10 N. through T. 14 ﬁ.'and ranges Re 5 W,

through R 10 We El Reno is the largest town and the county
seat of Canadian County. Geologically, the area is situated

on the eastern flank of the Anadarko Basin.

The topography of most of the area is gently rolling
hills which are typical of the western plains. The gypsum
hills occupy the northwestern part of Canadian County and
their topography is f&irl? rough, presenting dissected es-
carpments peculiar to the gypsum hills region of western

oklahemagl

v

IKite, W C.; ®The Gaology of RKingfisher and Canadign
Counties," Oklahoma Ueological Survey, Bulletin 40, July,
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The North and South Canadian rivers flow from the
north-west to the south-east and drain most of the area.
However, tributaries of the Cimarron River drain a portion
: of the nebthera area, while tributaries of the Washita River
drain the extreme southwestern part.
Elevations range from 1535 feet in the southwestern

part to 1lll4 feet in the extreme eastern part of the area.

The purpecse of this paper is to present as complete
5 éubsgrface study as possible of the geology within the
area, with special emphasis being placed upon the stratig-
raphy, geologic history, structure, history of the oil de~
velopment, and future oil possibilities.
The geology was studied from the Permian beds ex-
posed upon the surface, to the Arbuckle limestone, which is
. the oldest formation penetrated within the area.
This area is unique in that its location presents
the following geological problems:
1) Both northern and southern Oklghoma terminology
? is used within the area and an attempt has been made to cor-
| '~ relate these two,
2) The area includes both the basin and shelf facies
of sediments and the facies changes are described as they

have occurred. The hinge line dividing these two environe

ments has been located.




, &

3) The eastern limit of the basinward formations
that wedge out is defined.

In order to accomplish this investigation, electriec
logs were examined and the tops of formations were picked,
Two electric log cross-sections were drawn. All of the
available well samples of the key wells were examined ﬁﬂ&er
the binocular microscope and Ostracoda and Foraminifera were
picked from the samples, Information from the scout cards
of oil companies was gathered and compiled., The structural
contour and isopachous maps were tied into wells located
outside of the area., As presented, the geologic interpre=

tations are those golely of the guthor.
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CHAPTER II

STRATICRAPHY

within the area are Quaternary, Tertiary, and Permian in

agén

Quaternary
The valleys of the North and South Canadian rivers
are filled with Quaternary alluvium, composed of sands,
silts, and clay. Bordering the northern side of the North
Canadian River valley, there exists a narrow band of dune

sand deposits.

Tertiary
Tertiary sands and gravels are believed to cap some

of the hills in western Canadian chntynz

Permian System

e~ . o . com . i

zﬁita, ., 6‘, ”Gaalegy of Kingfiaher and Ganadian
Gﬁmtiﬁﬁl WALADOoMS '.._-.'P o7 B Sury 2Y Mlﬁtiﬁ ﬁ@q 14-0"0
July, 1927. . it ,
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and they are located in the extreme western sector where
they are mapped as a single unit, (Pigure 2).

Relay Creek dolomite is composed of an uppér and
lower dolomite member, separated by brown and maroon shale.
It is from 5 to 35 feet thick.’ |

Whitehorse sandstone is medium soft and dark er&ngew
red in colors The grains are generally fine, and are coated
with iron oxide and calcareous material, both of which make
up the cementing materials Topography on this formation is
rough, {orming small escarpments in the southwestern part of

the area.

El Reno Group

rpsunie=~These formations
are found in the west-central part of the-cauﬁty, and they
are also mapped as a single unit, (Figure 2).

The Dog Creek shale is dull red in color, and con-
tains dolomite beds in the upper part and gypsum stringers
in the lower parts

The Blaine gypsum is composed of beds of red; gy p~
siferous, sandy shales, with thin beds of dolomite through=
out the horizon.

ation.~~This is a series of soft, fri-

able, laaaely cemented sands in the uppar parﬁ and massive

BBecker Glyde M., ”Gealogy af caddo and Grady
- ﬁ@t &9‘1 $ -ﬁﬁareh ¥ 1927t
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bedded, dark red mudstone lenses separated by red shales in
the lower part.

tonge.~~The upper portion of the Duncan
sandstone is composed of red, well cemented sahdstone, while
the basal portion consists of alternate beds of very soft,

green and red shales, with sandstone lenses,

Enid Group

alge~~This formation is composed of a

. gseries of blceky,'sandy, red shales with streaks of white or
light green shale. It weathers to a dark, loamy soil which
forms a relatively flat, fertile, prairie belt in the east-

ern'part of the area.

surface is the Garber sandstone, In the upper portion it is
a red, fine grained, angular, porous sandstone with beds of
"eranngred, blocky shales. This sandstone can be differenti-
ated from the overlying Hennessey shale on electric logs by
an increase in the self potential curve and a very slight
increase in the resistivity., The Carber sandstone is approxi-

mately 750 feet thick in this area.

Sumner Group
Wellington Shale.=-In the upper portion, it is a
maroon to light purple, blocky shale with thin streaks of
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becomes predominately light gray and brown, with thin streaks

of green and dull yellow shale, while the basal portion is
composed of brown and light gray shale, with numercus streaks
of thin white gypsum and anhydrite. High resistivity read-
ings on the electric log are characteristic of these gypsum
and anhydrite beds.: The thickness of the Wellington shale

is approximately 900 feest.

Chase Croup
General Statement.~~The top of the Chase group is
picked just below the base of the Wellington anhydrite.. In

the upper part it is light gray, blocky and splintery shale, -

Crinoid stem fragments and Ostracods, ytherella, were con-
sistently found near the top of this group. These fossils

‘are not index fossils, but they mark the first horizen of

abuﬁdant life in the subsurface Permian formations in this

ar@ag-

Herington Limestone.~~This is a thin, white, fine to
medium erystalline limestone, It is often so thin that it
is difficult to recognige in samples and to pick on electric
logss Below the Herington limestone is a sequence of gray,
blocky, arenaceous, and micaceous shale.

'i'~f_;;g@ax¢¢;,w~This limestone is off white

'to tan in color, finely granular, soft, slightly porous, and

fossiliferous,(Ostracods), Below the Fort Riley limestone
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is a sequence of gray, slightly calcareous, blocky and platy,
often pyritie, fossiliferous, (Crinoid fragments), shale.

lmestone.~~In this area the Florence does
not contain sufficient siliceous material to be classified
as a flint as it is farther to the north in Kansas. it;is
& mottled gray an& white, rather hard, {finely crystalline
1imasteﬁa, cften sandy at the base and is usually porous.,
As it is traced basinward, it baeameé increasingly arena-
ceous. Delow the Florence is a succession of gray, blocky
shales with numerous thin limestone beds, This sequence
also develope a number of white, medium grained, angular,
clean, porous sandstones in the western part of the area.

T

mestone.-~The Wreford limestone is white,

finely granular and rather hard;l It is difficult to recog~
nize in samples because it is very thin and it becomes in-

creasingly arenaceous basinward.

Council Grove Group

stonge.~~This is off white to snow white in
golor, fine to medium crystalline, hard, and fossiliferous,
(Fusulinids). Below the Neva limestone is a group of gray,
blocky shales and thin, but prominent, fossiliferous lime-

stones, This group thickens basinward,.

imestons.-«located near the base of the
Council Grove group, phia is white to ver? light gray in '
‘golor, finely crystalline, hard, and slightly dolomitice It
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grades into white, fine grained, calcareous sandstone in the

deeper portion of the basin.

Admire Group
This group consists of gray and brown, fusulinid-
bearing limestones and gray, blocky, slightly calcareous

shales.
Pennsylvanian System
Virgilian Series

Wabaunsee Group
The top of the Wabaunsee group is placed at the top
‘of a thin gray brown, finely crystalline, very fossilifer-
ous, limestone. DBelow this, the group is composed of gray,
blocky shales, and light brown, medium granular, slightly
calcareous, porous sandstones and gray, finely crystalline,

fossiliferous limestones,

Douglas~Shawnee Group

ka Form

"
e

ion.~-The top of the Pawhuska forma-

tion in the eastern part of the area is a thin; light tan,
finely crystalline 1iméstone. It grades into a light tan,
ﬁedium grained, slightly-calgareous, porous sandstone as it
dips into the deeper part of the basin,

negtoneg.~~The Deer Creek limestone mem=

ber of the Pawhuska formation is gray in color and has a
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green tinge., It is a soft limestone in the shelf area, but
grades into a calcareous sandstone in the basin,

nge==This limestone is mottled

white and dark brown, finely crystalline and hard, and shows
a distinctive character con the lateral resistivity curve of
the electric loge It is equivalent to the Rowe limestone in
the Cement area to the southwest,

Elgin Sandstone Formation.~-The Elgin sandstone is
a series of dark gray and black blocky shales with numerous
streaks of tan, finely crystalline, soft, slightly porous
limestoness A locally developed sandstone which drillers
have named the Hoover sand, is often found within the area.
- This sandstone locally contains commercial oil production
in the Oklahoma City Field when it develops sufficient thick-
ness and porosity., In Canadian County, the sandstone is
white and green in color, angular, medium grained, slightly
calcareous and is porous.

ngtione.~=The Nelagoney formation in-

cludes two distinctive limestones and a basal sandstone mem-
ber, separated by dark gray, finely micaceous, blocky shales,.

Oread Limestone.~-This limestone may be distinguished
throughout the entire area. It is tan to dark brown in
color, finely crystalline, slightly dolomitic, slightly
arenaceous, and fairly soft.

stone.~-The Lovell limestone can be iden-
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tified only on the shelf area. It is a white to tan, thin,
finely crystalline, and soft limestone,

andstone,-~This sandstone is light brown,

fine grained, becoming calcareocus towards the base in the
eastern part of the area. The thickness varies from 50 to

120 feet.

Missourian Series
This series contains the Hoxbar group of southern
Oklahoma and the Ochelata and Skiatook groups of northern
Oklahoma.

Ochelata Group

This group is composed of dark gray, slightly mica-
ceous, blocky shales with the Avant limestone located in the
basal portion,

Avant Limestone.--The Avant limestone is blue-gray
and brown, finely crystalline, and rather soft. It contains
ﬁany small black Ostracceds (?). On the shelf, it is an
easily distinguished marker bed, but it grades into a sandé

stone in the basin area.

Skiatook Group
The Skiatook group is composed of gray, blocky, mica-
ceous shales with thin pyritiferous horizons and alternate
beds of limestone and sandstone.

nestone.~~This bed is found near the base of
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the Avant limestone in the eastern part of the area., It is
a brown with blue gray speckles, finely crystalline, hérd
limestone, |

Below the Dewey limestone and above the Layton sand~-
stone, there occurs a distinctive bed of brown, fine to
coarse grained, angular and very slightly frosted sandstone
that contains milky blue chert ragments.

Layton Sandstone.--This sandstone can be correlated
throughout the entire area. On the shelf area it is called
tha’Layten sandstone, but basinward it is often termed the
Medrano sandstone, which is recognized in the Cement area of
southern Oklahoma. The Layton is dark brown in color, fine
- grained near the tﬁp, micaceous and slightly calcareous. In
the basal portion, it is made up of large grains of white,
loosely consclidated, sub-rounded and slightly frested,
often pyritic and very micaceous sandstone, Large cubes of
pyrite were observed in the Layton in Sinclair Ho. 1 Hutch~
émon, Section 14, Te 12 N, Re 7 W, This sandstone may later
prove to be a producing horizon within the area,

ne,~=In the Ramsey No. 1 Mansfield,

Section 16, Ts 14k Ne Re 7 We, this limestone bed is dark
brown and mottled brown and white, medium erystalline, fos-
siliferous, and hards It is not a marker bed throughout
the area.

Below the Hogshooter limestone and above the Checker-

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

as a pood marker,

; 'fﬁﬁt“"Th& Checkerboard limestone
is white to tan, medium crystalline, slightly arenaceous,

 and hard.

ne.~=~This sandstone is tan, fine
grained, slightly calcareous and porous. It occurs near the
base of the Skiatook group, but is only locally developed

throughout the area.

Hoxbar Group
In southern Oklahoma, the Hoxbar group is equivalent
in age to both the Ochelata and the Skiatook groups. The
h Ochelata and Skiatook groups contain formaticns that are
more easily recognized on the shelf area, while the Hoxbar-
ﬁype sediments, thick sandstones and shales, are more typical

of the basin area.

Des Moinesian Sefies
Contained here are the Marmaton and(?herokea groups
of northern Oklahoma and the Deese group of southern Okla-
homa. Again, the northern Oklahoma terminology is typical
of the shelf sediments while southern Oklahoma terminology
is typical of the basin type sediments. The Deese is equi~

valent in age to both the Marmaton and Cherokee groups.
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Marmaton Group
This group is composed of gray and black, often py-
ritic, and slightly micaceous shales, with thin beds of
brown, hard, oolitic limestones. P

e,~~The Oswego limestone is an excel-

lent marker bed both in samples and in the distinctive re-
gistivity curve on the electric log. It is tan to light

brown in color, slightly porous, and becomes arenaceous at
the base. Traced basinward, it becomes a calcareous sand-
stone and is probably equivalent to one of the upper Deese

sandstones.

[Cherockee Group
The Cherokee group comprises a series of dark gray,
blocky shales and alternate beds of sandstone and limestone.
Tt includes important oil horizons in the West Bdmond Field

along the eastern edge of Canadian County.
Prue_Sandstone.--fine to medium grained, light brown
in color, often developing sufficient thickness and porosity
| to produce cil,
is Limestone.~~off=-white to tan, finely crys-
"talline, and rather hard.

stone.~~similar in character to the Prue

sandstone. It may also be a possible producing horizon
within the area. |

Pink Limestons.--off-white teo brown in color, finely
crystalline, and fairly hard. It is often difficult to re-

UNIVERSITY OF OKLAHOME
LIBRARY



18

cognize in samples because it is relatively thin,

nee.~=produces oil and gas dis-
tillate along the east edge of Canadian County. The sand-
stone is tan to brown in color, fine to medium grained, por-
ous, and varies in thickness from O to 35 feet., DBasinward,
the sandstone is consistently present, but upon the eastern
shelf it is often absent, which is due to the sandstone
facies being replaced by a sequence of shales as is illus-
trated in the Fox and Fox No. 1 Robson, Section 12, T, 13 N.
Re 2 W,
Deese Group

The basinward Deese group is equivalent to the Mar-
‘maton and Cherokee groups on the shelf area. These latter
groups are approximately 500 feet thick'an the shelf, while
the Deese may reach a thickness of 1,000 feet in the basin
area of this thesis, Thick, light brown, angular, clean but
often calcareous, porous sandstones and dark gray, blocky
shales develop in the basin area as the Deese thickens. As
illustrated on electric logs, these beds are shaly at the
base and grade into calcarecus and ralatiéely clean sandf
“stones in the upper portion,

Dornick Hills CGroup

This group of formations is found only in the basin
part of the thesis area. The Atoka ferma;ion comprises thal'
upper Dornick Hills and the Morrow formation the lower Dor- ..

nick Hills. '
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ation.=~The top of the Atoka is placed at

a thin but persistent, brown to dark gray, fiﬁely erystalline
limestone which marks the top of a series of sediments whose
electric log characteristics differ from the overlying Deese
sediments. The Atoka formation is compesed of dark brown to
gray, often glassy, finely crystalline, hard, dolomitic lime-
stones and dark gray to black, bituminous, blocky shales.
As the shelf area is approached, this group of sediments
wedges out by a combination of on-lap and truncation. The
uplift, which was responsible for the truncation of the
Atokan sediments, occurred during post~upper Dornick Hills,
pre~Deese time¥
Morrowan Series

Morrow Formation.--Possible lower Dornick Hills sedi~
ments can be identified in only one well within the area, in
the Denver Producing and Refining No. 1 Sah-cam, Section 33,
Te 10 No Rs 10 We They consist of dark brown and black,
fine grained, calcareous, slightly porous, and fineiy glau=
conitic sandstones.’ The beds of sandstone are separated
by black, often waxy, blocky shale. The division of the
upper and lower Dornick Hills was based mainly upon the

change in lithology of the two formations, Outside of the

QJacebsen, Lynn., "Structural Relations on the East
Flank of the Anadarko Basin, Cleveland and McLain Counties,
Oklahoma." A_;A; PSG. Vol. 33’ Hos 5, 1911'9’ Pe 695,

5The sandstones were examined under a petrographic
microscope and the green grains in the sandstone were iden-
tified as glauconite,



20

thesis area a similar change in lithology was described in
Superior 0il No., 51~11 Weller, Section 11, T. & N, R. 12 W,
where the upper Dornick Hills was described as containing
Atokan shales with dense, brown limestone beds becoming more
~ abundant at the base, while the lower Dornick Hills was com~
pesed of highly glauconitic, siliceous limestones in the
upper part and thick glauconitic sandstones in the basal
pcrtinn-é

Only glauconitic sandstones are present in this area
because the upper sediments were truncated by the Dornick
Hills orogeny.7

Springeran Series

Springeran sediments in this area are found only in
‘the Denver Producing and Refining Ho. 1-A Schoolland, Sec~-
tion 16; Te 10 Noe Re 9 W, where it is made up of 250 feet of
shale, This shale has a characteristically low resistivity
reading on the electric log. No Springeran sandstones are

present in this well evidently because they were truncated

by the Dornick Hills orogenys
Mississippian System

Chesterian-Meramecian Series
The upper part of this series is composed of dark
brown and black, often oolitic, dense limestones, inter-

reve

kL | e | |
; 6Wheeler, Robert R. ™Geological Significance of the
World's Deepest Well Bore." World Oil, Vol, 120 No, 10,
February, 1949. |

The age of the Dornick Hills orogeny is post-lower
Dornick Hills, pre-upper Dornick Hills.
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bedded with black, blocky shales. The middle portion can-
tains tan, milky colored, finely erystalline,.hard and slight-
ly cherty limestones. In the basal section, these lime~
stones are dark brown to black in color, finely crystalline,
and arenaceous, while the black shales in the lower part of
this series are very pyritice

The Chesterian-Meramecian formations range from 0 to
1,150 feet thick and wedge out upon the shelf area, where
they are truncated by the Dorniek Hills orogeny.

Osagian Series
Both the lMayes limestone, which is a southern Okla-
homa term, and the Mississippi limestone, which is a north-
‘ern Oklahoma term, are recognized within this area. The
Mississippi limestone is equivalent in age to the lMayes

limestone plus some older Mississippian sediments.

Limestones.~=This is found in the northe
eastern part of the area in the West Edmond Field, It is
white, finely crystalline, and often slightly porous, and
ranges from 50 to 250 feet thick.

stonee~~This limestone is dark brown, gran-

ular, arenaceous, and hard, with a thin bed of very hard,
dark brown, glauconitic sandstone at the bases, It is ap-
proximately 300 feet thick in the Denver Producing and Re~
fining No, l~A Scheolland, Section 16, T. 10 N, R. 9 W, and

grades laterally into the Mississippi limestone in the east-
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ern part of the areas

Kinderhookian Series

Woodford Shale.~=-The Woodford shale comprises the
Kinderhookian series and is very dark brown, greasy, spor-
aceous, and pyritic in this horizons, It is characterized
by a high resistivity and a low self potential value on
electric logs. The Misener sandstone usually found at the
base is not well developed within this area, as its thick~
ness ranges from O to 5 feet. The Woodford is approximately

100 feet thick in this area.

Silurian~Devonian Systems

ce~=The Hunton is composed of five

; mgmbers: the Frisco chert at the top, the Bois d'Arc lime~
staﬁa, Haragan dolomitic limestone, Henryhouse shaly limén
stone, and the Chimney Hill limestone.® 1In the West Edmond
Field, the Frisco chert has Deen eroded. The Hunton is
approximately 400 feet thick.

Frisco Chert.=-The Frisco chert is difficult to iden-
tify within this area., Fragments of fine, white, milky
chert, which might be remnants of the Frisco chert, were ob~
served near the top of the Hunton in a few wells,

ne.~=In the S8ineclair Yo, 1 Hutche

Sﬁeeds, Chester A, ”The Hunton Formation of Okla-
American Journal of Science, 4th Series, XXXII
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emon, Section 14, T+ 12 N. Rs 7 W, the Bois d'Arc member is
white to tan in color, finely crystalline to chalky, and
dolomitic in zones, Along the eastern edge of Canadian
County in the West Edmond Field it develops sufficient po-

rosity to produce oil.

_ _ .wahe Haragan~Henrvhouse
members are not differentiated within this area. They are
tan to gray, marly limestones and exhibit a lower resistivity
reading on electric logs than do the Bois d'Are limestone '
an& the underlying Chimney Hill limestone.

Chimney Hill Limestone.-~This limestone may be di-

vided into four beds. At the top is the pink crinoidal lime~
'stone that has a white matrix with pink spldtchas, and it is

finely crystalline and porous. The next horizon is composed

of a thin streak of fine, whiﬁa, milky chert, Below this

bed is a layer of offw-white, oclitic, soft, porous limestone.
Near the base is a thin bed of white, glauconitic, soft,

porous limestone.

Ordovician System
hale«~~The Sylvan shale is black to dark

green, and blocky. It is from 60 to 75 feet thick within
the area.

a Limestone.~-The Viola is off-white to tan in

colér, coarsely crystalline, often slightly dolomitic, and
hard in the upper portion. The middle part is white, chalky,
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and very slightly arenaceous. A bed of brown chert is often
present above and below this middle bed, HNear the base,
there is a distinctive bed of limestone that is black, white,
brown and white mottled, dolomitic, hard and dense. The
' Viola is approximately 350 feet thick.

Simpson Group

The group is composed of a sequence of sandstones,
shales, and dolomitic limestones., It has been completely
penetrated in only one well, Sinclair No., 1 Hutchemon, Sec~-
tion 14, T. 12 N. Rs 7 We, where it was 1,178 feet thick,
however basinward, the group may be expected to be consider-
ably thicker,
| Simpson "Dense."--This horizon is pearl gray in
color, dense, hard, and carries thin dolomitic beds. The
sone can be recognized on the electric logs by its low self
potential. It is from 80 to 100 feet thick.

nge~~The First Wilcox sandstone

is clear and glassy in color and composed of medium to
large, sub-rounded, frosted, and often dolemitic grains.
It may vary from a few feet to 40 feet thick,

Second Wilcox Sandstone.--This Wilcox sandstone is

tan, medium grained, angular to sub-rounded, slightly frosted,
compact but not well cemented, and is porous. The basal
portion of the sandstone is snow white, coarse grained, sub-

rounded, frosted, clean, and resembles small golf balls, It
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produces gas distillate in the Sinclair No. 1 Hutchemon,
Section 14, Ts 12 He Re 7 We where it is approximately 200
feet thick. |
ione~=~This is predominantly a

- white, medium grained, glassy and soft sandstone, which be-
comes dolomitic and argillaceous at the base. It is approx-
imately 70 feet thick in this area.

itions.~=The McLish contains upper, middle,

and basal sandstones, separated by dark brown, dense, dolo~-
mitic limestones in the upper part and dark green, waxy,

" blocky, and platy shales in the lower portion. The sand-
stones are tan and gray, medium grained, sub~rounded, and
dolomitice The lMclish formation is approximately 225 feet
thicke

1.~=The upper part of the 0il

Creek formation is a mottled, ocolitic, often glauconitic,
slightly arenaceous, dolomitic limestone, while the basal
portion is black and gray, medium grained, rounded, frosted
sandstone. The thickness of the 0il Creek formation ranges
from 160 to 180 feet.

Joins Formatione.--This is a brown and gray, fine,
hard, dolomitic limestone, It is 80 feet thick in the Sin~
e¢lair No, 1 Hutchemon, Section 14, T. 12 N. R, 7 W,

Arbuckle Group
ne.~=1he only welllwithin the entire
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area that has penetrated the Arbuckle limestone is the Sin-
elair No., 1 Hutchemon, Section 14, T. 12 Ny R, 7 W, A total
of 145 feet were drilled, which represents only the top of
the formation. In this well, the Arbuckle is very dark brown
and gray, finely crystalline, hard, and dolomitic. The
micro~log which was run in the well showed the top ten feet
of the Arbuckle to be porous, with the remaining section
showing little or no porosity.



CHAPTER III

GEOLOGIC HISTORY AND SEDIMENTATION

During the long interval from Cambrian into early
Pennsylvanian time the western portion of Canadian County
 subsided steadily, while in contrast, the eastern margin
éubsid&d relatively little, remaining above the sea during
several epochs. Therefore, the basin area received a con-
tinudus sequence of sediments, while the Chesterian, Spring-
eran, Morrowan, and Atakan seas evidently did not tranagress

upon the- eastern shelf area, (Figure IX).

Cambro-Ordovician

| No wells have reached lower Cambrian sediments.
érobably most of the area was undergoing erosion during the
early Cambrian time, and it was not until the close of this
period that the seas transgressed northward from the Cambro-
Ordovician geosyncline located to the south., The Arbuckle
limestone, which was deposited by the initial advance of the
CambramerdQQiéian seas, has in its top portien finely crys-
_talliﬁe limestone, which indicates the sea was shallow and

the surrounding positive areas were relatively flat and con-

27
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tributed little or no clastic material.

The entire Simpson group is represented, and there
is no evidence of a major erosional surface separating the
Arbuckle limestone and the Simpson groups On the eastern
shelf, an interval ranging from the tep of the 0il Creek to
~ the base of the Viola, was found to be 750 feet thick in the
Anderson-Prichard No. 1 Replogle, Sectich 1€, T. 11 N, R..5
We, while the same interval 23 miles to thé west in the Den-
ver Producing and Refining No. 1-A Schoolland, Section 16,
To 10 Ne Re 9 We is approximately 1,000 feet thick.?  This
ié the first indication that the western area had already
begun to subside more than the eastern side.

‘Because of the variety of sediments, sandstones,
dolomitic limestones and shales found within the Simpson
group, it is inferred that the sea was shallow and the area
was unstable. The "golf ball® sandstones would indicate the
waters were turbulent, thus attributing to the roundness of
the éénd grains to corrasion, and the sea was escillatiﬁg,
frequently exposing the sands to aeolin action which further
contributed to the rounding and frosting of the grains.

il The Viola limestone and the Sylvan shale were like-
wise deposited by northward transgressing seas under constant
aapesitional'cnnditiéns as is illustrated by the homogeneity

of both of these formations., However, the Viola-3ylvan in-

97he entire Simpson group could not be measured be-
cause it was not completely penetrated in either well,
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terval tends to thin to the north and northeast, as is illus~
trated by the thickness of the interval in the Denver Pro-
ducing and Refining No. l-A Schoolland, Section 16, T, 10 N.
Re 9 Ws, where it is approximately 670 feet thicky in the
Anderson-Prichard No. 1 Replogle, Section 18, T. 11 N, R, 5
We, where it is 370 feet thick; and to the north in the Sin~-
clair No. 1 Hutchemon, Section 14, T. 12 N, Re 7 W. where
the interval has thinned to approximately 250 feet thick,
This indicates that the source of the Viecla-Sylvan sediments

was from the south,

During this period the eastern part of the area re-
mained felativaly high while the western basin area con-
tinued to subside as is illustrated in Figure XI, The entire
Hunton group should be expected to be found in the basin
part of the area while the Frisco chert and upper part of
the Bois d'Arc limestone are absent in the West Ldmond Field
along the eastern edge of Canadian County. This ié due in
part to non~deposition and erosion, for evidently there was
é slight uplift along the shelf area during post-Hunton,
pre~Woodford time and the seas retreated to the west, Frag-
ments of Frisce chert are believed to have been found near
the top of the Hunton fermatimn_in the Sinclair Ne., 1
Hutchemon, Section 14, T. 12 N. R. 7 W, This well is located

near the hinge line which is the transiticnal zone that di-
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vides the basin and shelf.

In early Mississippian time the Kinderhook seas de-
posited the @oadfard shale unconformably upon the Hunton
formation, The Misener sandstone found at the base of the
Woodford is very thin, varying from zerc to four or five
feet, The dark brown to black, bituminous, and pyritic
character of the Woodford indicates that it was deposited
under anaerobic, marine conditions, 10

Following the deéposition of the Woodford the ares
was blanketed by the Mayes and Mississippi limestones. The
Mayes limestone is southern Oklahoma terminology, while the
Misaissippi limestone is northern Oklahoma terminolegy, the
distinction being based mainly upon a change in sedimenta-
tion which resulted in a difference of lithology.

The Chesterian and Meramecian seas advanced from the
south and deposited sediments conformably upon the Mayes
limestone in the basin part of the area. That these seas
were confined to the basin area is noted in the absence of
1ﬁté Mississippian deposits upon the shelf, The thickening
of the Chesterian sediments to the south and west would in-

dicate that the basin was continuing to subside,

lgFattijehn; Fo Js

_ ks, Hew York:
Harper & Brothers.




There is no evidence that important orogenic move-
ments occurred between late Mississippian and early Pennsyl-
vanian time. The seas again advanced during lowermost Penn-
sylvanian from the south and were confined to the basin aresa,
for Springeran deposits are not found east of T. 11 N, R. &
We, neither are they found in the Exploration 0il Ne. 1 Had-
lock, Section 30, T. 13 Hs Re 9 We, within the thesis area.
The Springeran sediments are found only in the Denver Pro-
ducing and Refining Ne. 1l-A Schoolland, In this well the
Springer is represented by only 120 feet of shale, which
infers that seas were retreating and thus the upper sand-
stones were not deposited or that they were eroded by the
Dornick Hills orogeny.

The Morrowan sediments were also confined to the
basin area and they off-lap Springeran deposits, (Figure XI).
The lower Dornick Hills is thin in this area, which is due
in'ﬁért to the subsidence of the sea level, movements along
the axis of the Nemaha Ridge during the Dornick Hills orogeny
~ that resulted in the uplift and westward tilting of the east-
ern shelf area, and subsequent truncation of sediments rang-
ing in age from lower Dornick Hills to Woodford.

A late Morrowan orogeny initiated the formation of

the southern Oklahoma structural systemll and movement along

-

117he southern Oklahoma structural system comprises
the Arbuckle, Wichita, and buried Amarillo mountains.
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the axis of the Pauls Valley uplift.lz

Succeeding the orogenic pulsations there appears to
have been & general rise in the sea level that resulted in
the on=lap of upper Doraick Hills sediments. The seas, how=
ever, were still confined to the negative basin area as the
sediments thin and wedge out as the eastern shelfl is ap-
'proached, ﬁddiﬁién&l movenments along the axis of the Nemaha
Ridge during post-upper Dornick Hills, pre-Deese time re=-
sulted in the truncation of a portion of the upper Dornick
Hills formation.

| The Ansdarke Basin was probably connected to the

south with the MeAlester Basin until post-Atokan, pre-Deese
time;13 It seems significant that the Atokan as well as the
Morrowan and Mississippian (Caney-Mayes) sediments in this
area all have affinities with the McAlester Basin facies to
the southeast.% |

Alsc during the pre~Deese orogenic movements, the
Arbuckle-Wichita fold gystem developed with the subsequent
truncation of some 14,000 feet of rock tc expose granite in
' the structurally highest areas.+? Therefore there was an

enormous thickness of shales and sandstones deposited by the

. Master's 7 hesis,

Univérsity'af Oklahdma; 29£¢; gt 2
13Whealer, Robert Re ops cits
14!Ei2' : 151]12'
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Des Moinesian seas as they advanced from the south. The
negative basin area received the greatest amount of deposits
as is indicated in the cross-section, (Figure XI). The seas
deposited predominately shales and sandstones in the basin
area and these grade into a limestone facies upon the shelf.
During Missourian time, the Wichita-hmarillo struc-
tural system was again rejuvenated, thus lifting the moun=-
tains to their greatest height and supplying abundant sedi-
ments for the advancing seas. Again the majority of the
sediments were deposited in the basin and they tended to
fill the basin to the approximate level of the shelf area.
At the close of the Pennsylvanian period, Virgilian
time, the seas deposited sediments of uniform thickness over
the entire area which indicates that the basin was no longer

subsiding more rapidly than the shelf area.

Permian

Permian seas (Wolfcampian) covered the area and de-
pcsifed a series of shales and thin marine limestones.
These seas were probably warm and shallow for the Wolf-
campian series contains abundant fossils. Obviously, the
basin suffered post-Herington, Permian, movements of some
importance. These movements probably occurred before middle
Permian time when an important regional change occurred from
normai marine sedimentation to evaporitic deposition (an~

hydrite and gypsum) of an enclosed basin without free access
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to the open aeaa.lé
The "Hed Beds"™ that were deposited in this evapo~-

ritic basin are practically void of fossil life, which in-
dicates that the salinity of the waters had reached a point
such that the conditions were adverse to animal life. It is
interesting to note that the evaporation did not reach the
phase where salt was deposited in this area. This might be
explained by a climate that consisted of short seasons of
rainfall that tended to refill the basin, followed by long
periods of drouth that tended to evaporate the basin,

' Post-Permian tilting resulted in the present atti~
tude of the sediments in this area. This westward tilting

is termed the Prairie Plains homoeline,

16Whealar, Rebart.ﬁ;..gggwgigi



CHAPTER IV

STRUCTURE
Local Structure

Due to the great distance between wells it is not

possible te study any local structural features.

Regional Structure

In'discussing regional structure, the subsurface
structure of the area is mcnecliﬁal towards the south-south-
west; The structural contour maps, (Figures V, VIII) show
& normal basinward dip from the foreland shelf area. Upon
the shelf, all formations show a small dip which increases
rapidly along the "hinge line" separating the shelf and
basin area. This hinge line varies slightly in location
accé%ﬁing to the age of the formations involved.

i The structure of the area can be separated into two
distinet time divisions: pre-Pennsylvanian and Pennsylvan-
jan-Permian formations. These dip in the same direction but

- at different angles.

sylvanian formations, the structural comtour map on the top

of the Viola, (Figure VIII), indicates average dips of 1}

33
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degrees upon the shelf, increasing to 3% degrees in the
basine The hinge line may be traced from Te. 14 N, R 7 W.
in the northwestern part of the area, southeastward into T.
10 Neo Re 5§ W.

The Oswego limestone structural contour map is
chosen as being characteristic of the Penngylvanian and Per-
mian formations, (Figure V). Upon the shelf, the Oswego
has an average dip of 1 degree, increasing in the basin area
to 1% degreess On this map, the hinge line extends from T,
14, No Re 8 Wy to Ty 10 Ny Re 5 W,

| Dips of the Permian formations upon the surface do
not always reveal the presence of pre~Pennsylvanian struc~
tures because the erosional surface that resulted from the
Dornick Hills orogeny leveled the formations and then the
Pennsylvanian and Permian beds were deposited horizontally

upon this surface of erosion,

In this paper, Billing517 definition of an uncon=
formity is used as being a surface of ercsion or non~de-
position. There are three important unconformities within
the area,

The largest unconformity within the area was created

by the Derniék Hills orogeny, when beds ranging from lower

17Billings, Marland P. ology, Prentice

iall Ince, pe 2404
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Dornick Hills to Woodford were exposed and eroded. The
electric log cross section, (Figure XI), shows that in the
extreme southwestern part of the area, beds of Atokan age
(upper Dornick Hills), rest upon the eroded surface of the
lower Dormick Hills in the Denver Producing and Refining No.
1 Sah-cam, Section 33, T. 10 Ns Re. 10 W.j; progressing to the
east, in Cities Service No. 1 Petree Ranch, Section 18, T,
11 B« Rs © W., Atokan formations rest upon Mississippi Ches~
terian sedimentsj lastly, in Sinclair Noe 1 Hutchemon, Sec~
tion 14, Te 12 Ns Re 7 We, basal Pennéylvanian formations
of Des Moinesian age (Cherokee group), rest upon the Mayes
formatiéne

. In the southeastern part of the area in Amerada No.
1 Lawson, Section 18, T. 11 N, R, 5 W., basal Pennsylvanian
formations of Des Moinesian age (Cherokee group), rest upon
the Woodford shale, therefore it is in this area that the
greatést unconformity exists.

The two other unconformities are more difficult to
recognige becauaa they represent a smaller hiatus. The
first, is between the upper Dornick Hills and Deese sedi-
ments, in the southwestern part of the area where the upper
Dornick Hills shows evidence of truncation as it thins east-
ward, (Figure XI Cross Section A-At!),

The second is confined to the shelf area where the
Frisco chert and the Bois d'Arc limestone are eroded in the

West BEdmond Field. It is post~Hunton, pre-Woodford in age.
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A heretofore unmapped subsurface fault, trending
northwest, southeast, is located between Sineclair Ho. 1
Hut chemon, Sectien 14, Te 12 Ne Re 7 We and J¢ Es Trigg No.
1 Tennery, Section 22, Ts 13 Ne Rs 7 We An electriec log
cross-section between these two wells revealed first, a
change in dip of the lower formations, Secondly, the thin~
ning of the Migsissippi Chesterian formations in the Sinclair
Nes 1 Hutchemon as compared to the normally thick Chester in
the J. Es Trigg No. 1 Tennery, indicates the Sinclair well
is on the upthrown side of the fault. The production of gas
distillate in the Sinclair Ho. 1 Hutchemon, further supports
the presence of the fault in that it is producing high on
the upthrown side of the fault.

The age of the fault is post~Chesterian, pre-Des
Moinesian as seen by the fact that the fault does not extend
above the unconformity at the base of the Pennsylvaniane
| Canadian County experienced earth tremors in the
spring aﬁd fall of 1952, which indicates the presence of
quasi~dormant faults. The first and most severe tremor
which lasted only a few seconds, was noted to be most severe
just east of El Reno, Oklaghomaj however, the shock was felt
as far north as Kansas and to the south in Texas. Numerous

other quakes of minor severity were recorded in this same
area in the fall of 1952,



In the initial exploration of the eastern part of
‘the Anadarko Basin, a number of gravimetric anomalies were
found to be aligned in a northe-south line, parallel to and
some 25 miles west of the well known Nemaha Ridge at Okla-
homa City,la |
Continuing exploration, both with seismograph and
drilling, has tended to verify the presence of a second ridge
or anomaly, some 25 miles west and related to the lemaha
Granite Ridge.
| This anomaly may be shown in eastern Canadian County
extending from T. 14 Ne Re 6 We, southward to T. 10 He R,
5 We where it becomes poorly defined,

SMesre, Carl A, Personal Communication,



CHAPTER V
THE HISTORY OF THE DEVELOPMENT OF THE AREA

The first drilling activity of which there is any
record was initiated in the early months of the year 1918,
when the Yukon Co-operative Company started its No. 1 Little,
Section 12, T. 11 No Re 6 We The well was drilled to a
total depth of 3,075 feet and abandoned as a dry hole after
losing the drilling tools in the hole. The well was still
drilling in lower Permian or upper Pennsylvanian formations
when abandoneds Humerous other shallow wells were drilled
in the proceeding years without finding commercial produc-
tion,

First commerclal production to be found within the
area was obtained in 1934, in the Denver Producing and Re-
fining Ho. 1 Ada-Noe, Section 34, T. 10 K. Re 10 W., that
was drilled to test a block of 13,000 acres covering the
crest of a surface structure. This was called the Binger
Area, for Binger, Oklahoma, and was located in Townships 9
and 10 North, Ranges 10 and 11 West, Caddo County. A con-
tréct was let to drill the well to a depth of at least 7,500
feet; however, the well was drilled to a depth of 9,238
feet and nin@~in¢h_casing was gemented.
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During the winter of 1933, the leases were subject
to a $2.,00 per acre rental, They re-leased £-9,000 acres
at 50 cents an acre and agreed to carry the well deeper and
‘pay within a year a total of $3.00 per acre, and also drill
a 10~acre offset to the west if commercial production were
Qﬁtained. This agreement explains the reason that the lNo.

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

After reaching a depth of 9,540 feet, the well be-
came a "tight hole"™ in that all information on drilling was
withheld. It was eventually drilled to a total depth of
11;230 feets On February 27, 1934, the hole was cored from
9,97k feet to 9,986 feet, recovering seven feet of saturated
sandstone from an unidentified formation, the name or age of
which was never agreed upon by gealogists.lg No electric
log was run in this well., In twelve days the formation
pressure rose to 5,000 pounds per square inch., On March 11,
9,900 feet of 6 5/6~inch casing was cemented with 3,000
sacks. When the plugs were drilled and the well bailed
down, the well failed to show the previous formation pres-
sures recorded before the casing was set.

The well was completed flowing by heads 50 barrels
of oil per day, cutting 3 to 5 percent rotary drilling
fluid. This well was of particular interest to geologists

. ! lgﬂeeker Clyde M.} Wells, Nurray J«, and Fulton,
Fo Je "The Binger Structure.,” Q0il s Cas Journal,
September 8, 1934, pe 15.
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'Anadarko Basin that obtained commercial production, It also
';gave géologists a concept of how deep the Anadarko Basin
‘might be and the type of sediments that were expected to be
found in the deep part of the basin, There is not yet com-
‘plete agreement upon the producing horizon in this well be—l
cause of the paucity of information. It is believed that it
?is producing from an upper Deese sandsﬁone of Pennsylvanian
jage.

An electrical rig drilled the No. 1 Sah-cam which
iwas the 10-acre offset to the Ada-Noe.?® It was drilled to
a total depth of 13,882 feet and abandoned as a dry hole,
‘while in the lower Dornick Hills formation. This failure
ended the drilling activity in the area and thus the Binger
Pool remained a one-well field. The Ada-Noe is reported to
‘have been abandoned as an exhausted producer in July, 1944,
Canadian County did not record any production until
lé@ﬁ; when the West BEdmond Field expanded into the eastern
sections of Ts 14 Ne Rs 5 We Forty-five wells were drilled
'into the Bois d'Arc member of the Hunton limestone in the
county,
In 1945, the drilling activity was increased in the

West Edmond Field upon the discovery of high gravity dis-

- 208windell, Floyds "Interesting Drilling Plan
‘| Being Used on the Second Deep Binger Test." 0il World,
June 24, 1935, pe 2k -
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tillate in the Bartlesville sandstone in wells located in
sections 11, 12, 25, 35, and 36 in Ts 14 Ns Re 5 We Twelve
wells were subsequently completed from this producing horizone

In February, 1948, the Denver Preducing and Refining
Company staked its No., l-A Schoolland, Section 16, T, 10 N,
Re 9 W, and the well was drilled to a total depth of 17,094
feet, a near record depth for Oklahoma. After drilling into
the Joins formation, casing was set in the Sylvan shale at
15,239 feet, The Hunton limestone and a Pennsylvanian sand-
gtone were perforated and the well was completed for an inwl
itiél potential of 5 million cubic feet of gas per day. This
new field has been designated as the Cogar Pool by the Okla=-
howa Gﬁrporatien Commission.

The latest development in the area is the Sinclair
Nos 1 Hutchemon, Section 14, T. 12 Ns Re 7 Wo The well was
drilled inﬁe the Arbuckle limestone at a total depth of
11,700 feet, the first time this deep horizon has been pene-
trated in this area. The well was perforated in the Second
Wilcox from 10,318 to 10,476 feet and completed flowing
10,500,000 cubic feet of gas and 50 barrels of high gravity
distillate per day. An offset well is being drilled at the
| time of the writing of this thesis,



CHAPTER VI
FUTURE POSSIBILITIES FOR OIL EXPLORATION

The discovery of commercial production within the
deeper part of the Anadarko Basin, created a new region for
future oil explorations Canadian County and its associated
area shares in its bright future., The area is especially
attractive to oill operators because it is a virgin areas,
with less than one deep test drilled per township of 36

square miles,

The area contalns the necessary features to warrant
further exploration. First, as mentioned in Chapter II,
there is an abundant supply of dark organic marine shales
below the Permian formations to qualify as possible source
beds for petroleum. Fossils found throughout the horizon
substantiate the fact that they are of marine origin,

Secondly, abundant reservoir-type sediments ara
present within the area. Thick, clean, porous, Pennsylvan-
ian sandstones offer excellent possible reservoirs for pe-
troleum. The Bartlesville sandstone, (Cherokee group), has
already proven productive in the West Edmond Field and in
the Pox and Fox No. 1 Simpson, Section 9, Te 14 Ns Re 5 W,

Lk
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It produces both oil and gas distillate.

A sandstone of Atokan age produced an estimated

50,000 cubic feet of gas and a rainbow of oil on a drill
§stem test in the Ransey No. 1 Mansfield, Section 16, T. 14
éN. Re 9 We This may prove to be another producing horizon.
| The Hunton formation has been pr@ven productive of
both oil and gas in the West Edmond Field and also on the
éather side of the area in the Denver Producing and Refining
No. 1=A, Schoolland, Section 16, T. 10 N. R. 9 W,

Likewise, the Simpson group has been proven produc=

tive in the Sinclair Ho. 1 Hutchemon, Section 14, T. 12 K,

fe 7 W., which produces distillate from the Second Wilcox.
fDrill stem tests have revealed that the First Wilcex sand-
étoﬁe tested an estimated 2 or 3 million cubic feet of gas
in the J. E. Trigg No. 1 Tennery, Section 22, Te 13 Nu Re 7 |
We A drill stem test in the Anderson-Prichard No. 1 Replogle,
?eqticn 18, Te 11 Nu Re 53 We, yvielded gas~cut mud in the |
Beéond Wilcox and also when the well was cored in the Joins
;(?) formation a dead oil stain was observed. Thus lower
Bimpaen sandstones may also prove to be productive,

!

| Thirdly, the general structure of the area as de-
|

%cribed in Chapter IV, presents ideal conditions for the
#rapping of oil. As is illustrated by the pre-Cherokee

bisﬁrﬁbutian map, (Figure IX), the wedging out of Pennsyl-
i%anian and Mississippian formations as they are traced nerth%

Q&rd_Quﬂwﬁf;thﬁ_baﬁin_QBEQ_Eh%_ﬁhﬁli,_ﬂxﬁaﬁﬁﬁﬂidﬁﬂlmﬁﬁﬁﬁi:mWi
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bilities for stratigraphic traps. The faults and unconform-
ities that are present within the area create additional
places for the accumulation of petroleun,

Seismic work has revealed the presence of numerous
structural traps. The large gravimetric anomaly, located
west of the buried Nemsgha Ridge offers a large and interesting
areé for future exploration,

Thus, the area contains source beds, reservoir beds
that comprise at least six possible producing horizons, and
the structural conditions necesgsary to trap the oil. With
these characteristics, the area will continue to hold the
attention of oil operators as a new provinece for future oil

exploration.



CHAPTER VII
CONCLUSIONS

Prom the study of the subsurface geclogy of Canadian
County and its associated area the following conclusions
have been reached?

| X9 fhe Anadarko Basin was initiated as early as
late Ordovician,
_[)2) Regional structure of the thesis area is that of
a large monoeline, with beds dipping south and southwest.
{}3) The hinge line, which is an imaginary line sep~
arating the basin and shelf environments, is recognizable
from Te 14 Ny Re 8 We into T4 10 Ne Rs 5 We

L) Pre-Pennsylvanian formations have an average
diﬁ’af 1% degrees upon the shelf area and an average dip of
34 degrees in the basin, The Pennsylvanian-Permlan forma-
tions have an average dip of 1 degree upon the shelf and 1%
degree dip in the basin,

5) Southern Oklahoma terminology is most appropri-
ate for the desaription of the basin facies of sediments and
northern Oklahoma terminology is descriptive of the shelf
facies of sediments, Formations within each group can be
gorrelated within the area.

b7
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6) The Virgilian-Missourian-Des Moinesian lime-
gtones upon the foreland shelf area grade into the Hoxbar
and Deese sandstones in the basin.
7) These sediments in the Hoxbar and Deese groups
thicken basinward.,

- 8) The greatest unconformity within the area re-
sulted from the Dornick Hills orogeny, (post-lower Dornick
Hills, pre-upper Dornick Hills). Sediments ranging in age
from Morrowan (lower Dornick Hills) to Kinderhookian (Wood~-
f@rd) were exposed and truncated by this uplift.

9) The eastern limit of the Springeran, Morrowan,
Atokan, and Chesterian formations has been shown on the pre-
Cherokee distribution map, (Figure IX).

10) Pre~Pennsylvanian structures are not necessarily
indicated by Permian surface structures because the early
Pennsylvanian erosion surface leveled the older sediments
and caused the Pennsylvanian-Permian sediments to be de-
pséitad with much less dip. |

11) There are evidences of numerous faults within
the area. The fault described in cross-section (Figure XI),
is post-lississippi Chesterian and pre-Des Moinesian in age.
Future drilling within the area will probably locate ad-
ditional faults.

. 12) The area contains source beds, reservoir beds,
and the structural features that are favorable for the ac~

cumulation of oil.
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7 13) The Pennsylvanian sandstones (Des Moinesian),

the Hunton limestone and the Simpson group are proven pro-

'dueing herigong, All of these horizons offer excellent

possibilities for future oil production within the area.
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