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G·EOLOGY OF THE BRISTOW QUADRANGLE, CREEK 
COUNTY, OKLAHOMA, WITH REFERENCE TO . 

PETROLEUM AND NATURAL GAS 

By A. E. FAT:a: 

INTRODUCTION 

. The Bristow q:uadrangle, in Creek County, Okla., embraces a large 
part of the area lying between two of Oklahoma's greatest . oil 
fields, the Cushing and Glenn. (See Pl. I.) Prior to. July, 1915,. 
the quadrangle had been tested for oil and gas by 3~ drill hol~s, the' 
result of which was only four small gas wells and one small· pump-. 
ing oil well. These successes seemed too few for an area lying: 
be~ween two of Oklahoma's large oil fields, a~d to ascertain if _pos:. 
sible · the reason for this · apparent scarcity. of oil in· this area a 
detailed' geologic study of the quadrangle wa.s ~dertaken by the · 
United States Geological Survey. · . . · 

Field work in the area was begun in July,: 1915,· and the entire 
investigation was carried on by the writer. The obscure character of 
th,e geology made the work slow, and by the end of the first field 
se&.son, in February, 1916, only the northern part of the quadrangle 
had been examined. This first season's work revealed the pres~nce of 
two untested anticlines having considerable promise. They appeared 
sufficiently important to warrant a special report 1 describing them; 
before the work on the entire quadrangle wa.S completed. The en
suing drilling developments on these ·anticlines, based on the in
formation given in the report, resulted in the diseovery that both 
controlled good oil and gas pools. 

The southern part of the quadrangle was examined during a sec
ond field season that began in December, 1916, and on its coru
pletion, in May, 1917, a comprehensive report to cover t~e entire 
quadrangle was begun immediately. Its completion at that time_ 
was prevented by more urgent work incident to the World War, and 
since the end of the war other interruptions have occurred. It was 

• Fatlt, A. E., The etruc!ture ot the :northern . part ot the Bristow quadrangle, -Creek· 
County, Okla. : U. B. Geol. Survey Bull. 661, pp. 69-99, 1917. 
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not until the spring of 1922, nearly five years after the field work 
was done, that opportunity was available to finish WJ;'iting' the report. 

After 1918 a great amount of oil-field development work was 
done within the quadrangle. To keep in touch with the new drilling 
the. field was revisited for brief periods on two occasions, the sec~ . 
ond time in June, 1920. The maps and text therefore in the main 
represent conditions of that date. For some localities, especiallJ 
for the Slick pool, n:i.uch more recent information became available, 
and hence some developments that took place as late as the sprint?, 
of 1922 have been added to the maps and brought into the text. 
' .A. noteworthy advance in the development of the oil and gas re

sources of the area was made in 1920 and 1921 by the discovery of 
rich oil accumulations in the Dutcher and "Wilcox " sands. The 
Dutcher sand is thought by the writer to be separated from the over
lying strata by an unconformity, though the evidence is not sufficient
ly conclusive to warrant a 'positive statement. The "Wilcox" sand, 
on . the other hand, ~ generally recognized as lying beneath two or 
m.i)re unconformities. These conditions are believed to: explain the 
p'resence· .of iarge pools of oil and gas in these strata where " favor
able " structure is not reflected in the surface rocks. Most of the 
development of these sands took place after the field was last visited 
by the wrl.ter, and hence in this report it can not be treated with the 
degree of fullness that it deserves. 
· In spite of the length of time that has elapsed and the great de
velopments in the area since the field work was completed it is be
lieved that the geologic fuformation -originally obtained still deserves 
pqblication. Because of the delay in the appearance of the report, 

. However, it has been deemed advisable to lessen both its scope and 
the detail of the treatment. 
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3. 

. ·:L~oabion, ra:Wroiuk, anit towm.---:-The Bristow quadrangle lies be
.. ::tw.eeil. ·meridians 96° ~5' and 96° 30' and parallels 35° 45' and 36°, 

_i:b.- 'Cree~ County, Okla. It is traversed by one trunk railroad, the 
.Oklli.homa City -line of the St. Louis-San Francis-co Railway Co., on 
which is the town of Bristow, a thriving business center with a 
popUlation Of 3,460 (1920). A short-line railroad, ultimately to con
nect Bristow and Ok:tnulgee, was built in 1920 and 1921 from Bristow 

· · tpro11gh the oil-field town of Slick, in the southeastern part of the 
quadJ;angle, to N uyaka, Okmulgee County. This railroad is not 
shown on the map. 
· The town of Bristow lies 83 miles by rail northeast of Oklahoma 

. City and 36 miles southwest of Tulsa. It is supplied with both nat
ural gas and electricity and has several paved streets. It is a promi
.nent cotton market, the five or six gins of the town drawing their 
supply of tbis staple from a large territory on all sides, and this 
traffic has made Bristow a general trading center for a considerable 
area. There were in 1920 five other post offices in the qun.d
l;li.ilgle-Heyburn, Tabor, Bellvue, Crowson, and Slick. Heyburn 
. is on the railroad 8 miles northeast of Bristow and comprises a store, 
a cbtton gin, and a small group of houses. At Tabor, 3lf2 miles north 
of the southeast. corner of the quadrangle, there are two stores, a 
church, a school, a blacksmith shop, and a combined cotton gin iul.d' 
sawmill. The Crowson and Bellvue post offices are associated with 
®rmtry stores, Crowson in the sOutheast corner of the quadrangle 

. . · and Bellvue 9 miles by road northwest of Bristow. On the railroad 
jnst beyond the west border of the quadrangle is the town of Depew. 
~~ce the development in 1920 of the oil fields in the southeastern 
part of the quadrangle, the town of Slick has grown up in the E. lh 
sec· 17, T. 15 N., R. 10 E., along the route of the short-line railroad 
running southeast from Bristow. . 

Relief.-The Bristow quadrangle lies in the "Osage plains," a 
~imbered strip of land which extends from Texas to northern Kansas. 
The uplands of this strip represent a peneplain that was probably 
developed in Tertiary time.2 In the Bristow quadrangle this pene
plain has been dissected by numerous streams, and the relief devel
oped am~>nnts to about 400 feet, the surface ranging between 675 ~nd 
1,075 feet in altitude. 

In the eastern and southeastern parts of the quadrangle there are 
a. few low southeastward-facing es"Carpments, w~c4 indicate west
w~rd-sloping strata of varying degrees of resistance . .. The geologic 
~tl'Jlct:ure is not differ:en~ throughout the. rema.il;lder of. the qua.dr~le, 
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but the surface generally shows no similar characteristic forms, owing 
to the gref!,ter homogeneity of the strata. . 

Drainage a;nd water supply.-The area is drained by the tribu
taries of. Arkansas and Canadian rivers, the divide between which 
nearly bisects the quadrangle from east to west. Polecat Creek is . 
the main tributary of the Arkansas in this region, and Little Deep 
Fork Creek of the Canadian. These two creeks and their larger 
branches carry . some water throughout the year. The smaller 
branches a.re intermittent. 

The· household . water supply in the rural districts is obtained 
almost altogether from wells. Good-tasting water in quantities 
sufficient for individual households is available at depths ranging 
from .15 to 300 feet. Two types of wells are used-shallow wells 
that derive their supply from ·near-by surface drainage and relatively 
deep wells that derive their supply from water-bearing sandstones 
and.are so situated and constructed that they receive no near-by sur
face contamination. 

The shallow wells are prevalent on farms in the valleys, for, as 
tbe~i~· gener.ally an adequate supply of palatable water at depths 
of 1~ to 35 feet, no. thought is given to going deeper. No trouble is 
experienced from, the water of these wells throughout most of the 
year,.·but during the summer there is considerable sickness on the 
farms that use them, and it appears to be due in parno pollution of 
the .water . . 

. Little or no troub~e is experienced frqm the water from the deeper 
we~~- .wh~se supply is 'der.iv:ed 'from buried water-b~ar~g san:ds and 
IDi~r~~ .}r~w.. ~~;:~~ )>oll~~ipn by tlght casing. -~~ '.' ci~pth at 
which such sands n:iay be:reached ranges from 25 feet tO 200 feet or 

• • • • • 1 • • l :j •• • 'I I • • ••• • • 

more. 'If a. w~ll passes .. thtpugh a considerable thickness of shale 
before reaching a 'water sand' it cai( generally he asSumed that the' 
water is not derived' from near-by 8Ur~ace drainage, although this 
conclusion is not necessarily true, for the outcrop of the water sand 
may be close at hand and in an unsanitary 'locality. 

The toWn of ~ristow obtains water of excellent qualitr from 
wells ranging between 200 and 300 feet in d.epth. . . · · 

Water for drilling and other oil-field uses is obiained 'princi
pally from wells put down for this purpose to water-bearing sand
stones at a depth of a few hundred feet. The major streams gener
ally carey sufficient water to supply oil-field developments in their 
vicinity~ . · . . . 
·· .R~.-~e roads· of the qu~drangle generally follow the section 

lines a~d avera~ very poor. The generally sandy surface material 
:ftirilishes no good natural base, and the abundant timber presents 
an obstacle of no little moment in road building. It is no wonder, 
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therefore, that the roads received little attention prior to the develop
ment of the oil fields. Beginning in 1914 attempts were made to 
keep a few of the roads radiating from Bristow passable for auto
mobile travel, but not·until1916 was any serious consideration given 
to good automobile ro~tds. Since then a clay-surface graded road, 
with many short cuts from the otherwise rectangular road system, 
has been built across the quadrangle. This road, a part of the 
Ozark Trail running from St. Louis through Tulsa and Oklahoma 
City, Okla., and Amarillo, Tex., to Las Vegas, N.Mex., roughly paral-. 
leis ·the railroad. It has been built so recently that it is not shown 
on the topographic map. · Since the completion of this road other. 
similar roads have been projected, and it is probable that the m~m . 
highways will be hard surfaced within a few years. 

Vegetation.-A very small part of the quadrangle was origfually~ 
prairie land. Most of it is covered by a thick growth of timber,. 
which, however, is rapidly being cleared to make the land av:ailaple 
for agriculture. The distribution of the timber and prairie .corr~
sponds almost exactly to that of the sandstone and shale outcrops, 
the· timber being found on the sandstone areas and the prairies on 

· the shale. On the uplands the timber consists principally of bla~k-: 
jack and post oaks, with some hickory; in the bottom lands it con-: 
s~· of elm, sycamore, willow, pecan, birch, and cottonwood: . . 
· 1/~wtries.-Agriculture is the principal industry of the quad:._ 
r~gle, although stock raising on . a small scale is becom.i.D.g ;more 
prevalent. Most of the tilled plots represent clearings, and . this ~s· 
particularly true of the best farm lands, which lie in the valleys. 
The principal crops, named in the order of their value, are cotton·, 
oorn, and hay. . 
• . .Although drilling for oil and gas had been done in this area more 

or less intermittently ever since the development of the Glen.p, Cush-. 
ing, and other smaller oil and gas pools of the surrounding region~ 
i~ was not until the discovery of the gas field 5 miles southeast of · 
Bristow, in the fall of 1916, that well drilling became active in the 
area. The next field of importance to be discovered is 3 miles north 
of Bristow, and after that the Red Bank fields, to the west, in and 
around sec. 9, T. 16 N., R. 8 E. In 1920 the Slick field, at the east 
side of the quadrangle, was the scene of intensive drilling, and in 
1921 the Continental pool, a mile or two east of Bristow, was the 
principal area of interest. Other fields of more recent <late have 
also been developed. Just outside the Bristow town limits is an oil 
refinery that is a complete skimming plant and in May, 1917, had a 
~aily capacity of 2,000 barrels and a storage capacity of 125,000 
barrels. 
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STRATIGRAPHY 

EXPOSED ROCXS 

KINDS OF ROCK AND CHARACTER OF OUTCROP 

The rocks exposed at the surface in the Bristow quadrangle con
sist of sandstone and shale, with here and there a more or less local 
limy bed, all of Pennsylvanian age. From north to south along the 
strike of the beds the sandstones become thicker and more numerous 
and the shales become thinner, though the series as a whole increases 
slightly in thickness. This change in the character of the beds . from 
north to south is reflected topographically by a decrease and in 
places the complete obliteration to the south of the low escarpments 
that are present here and there in the northern part of the quad
rangle. Plate II shows the areal distribution of the different for
mations. 

The sandstone as a general rule is soft and friable and is colored 
various shades of brown. The color is due to the iron oxides which 
coat the grains and discolor the siliceous cement. The outcrops are 
rarely bold but are generally so weathered down that they are com
pletely covered with soil except at widely separated intervals. Where 
the sandstone is exposed under conditions showing the original bed
ding planes ripple marks are generally present. It is to the great~r 
resistance to erosion of the sandstone than of the shale that the few 
escarpments of the quadrangle are due. The sandy soil of the sand
stone belts favors the growth of the abundant oak timber of the. up-· 
lands. Th_is timber, however, is not confined w the sandstone out
crops but in places flourishes also over the shale belts, especially the 
narrow outcrops of the thinner shale beds, over which the residual 
sand of the sandstone has been washed or blown. Lithologically 
the sandstone consists of quartz sand cemented by small !IJD.O\l.llts of 
iron-stained silica, and the individual beds are so nearly alike' that 
there is no ordinary way in which they can be differentiated. The 
sand grains are about midway in size between what are commonly 
understood to be fine and medium grains, and the little variations 
that occur are in places discernible in a small hand specimen. 

The clay shale of the quadrangle is well exposed in a few pla.ces 
only, wher~ cuts have been made for the railroads and roads and 
where streams have cut deeply into their banks. It forms the sur
face rocks· over considerable. areas, but as it is the least resistant rock 
~f the region it has been eroded down to smooth surfaces, and the 
location· of the thicker beds is indicated principally by the prairies. 
The thinner shale beds show no such marked surface features, for 
the residual sand of the adjacent sandstone has generally been 
washed or blown over their surfaces. 
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. . The shale is of two general types) distinguished by color, dark 
·gray and red. The gray ·shale probably represents the deeper-water 
.acCumulations of mud) and that at one place is known from its· fos

. sils to be of marine origin. To this type belong the two thick beds 
-of shale that crop out near the east side of the quadrangle and the 
thicker parts of some of the shale beds at the north side of the quad
rangle, which thin toward the south and change from gray to red. 

The red shale occurs in thinner beds and probably represents shal
low-water deposition) to which the red color may be due. No well
preserved fossils were found in any of the red shales, hence evidence 
for deep-water or marine conditions is lacking. These shales are in~ 
-terbedded with the lenticular sandstones: the alternation with which 
probably represents not variations in the depth of the water in which 
the sediments were deposited but rather variations in the supply of 
ma~ial under shoal-water conditions. As a general rule the red 
$hale occurs only in the Bristow and higher formations. (See Pis. 
III~VI.) 

· j~ut one limestone bed of stratigraphic importance, the Dewey 
llipestone member, has been recognized in the quadrangle. It is a 
tJ;Un bed, ranging, where observed, from 9 to 15 inches in thickneSs, 
and contains considerable quantities of ferruginous impurities, indi~ 
-cated by its reddish-brown color on weathered surfaces. In ~ts south:.. 
·ward course across the eastern part of the. quadrangle (shown in 
Pl. II) it thins ·out in T. 16 N., R. 10 E. Other lenticular beds of 
impure limestone less than a foot thick are present here and there 
in the quadrangle, but they are very local in extent and of no strati
graphic value. These thin limestone beds, generally interbedded 
with shale, do not, however, include all the limy material in the quad
~ngle. 

Associated with sandstone beds, and in particular with the. basal 
part of the Bristow formation, are limy beds that range from a few 
fuches to 20 feet or more in thickness. These limy beds vary greatly 
in lithology, even within a few feet; in places they are as truly lime
Stone as the Dewey, but elsewhere they are sandy limestone and may 
even grade through calcareous sandstone into ordinary sandstone. 
·There is no apparent regularity in their distribution, either strati
graphically or in their relations to the sandstone beds with which 
they are associated. In some places they are lenses within a sandstone 
bed; in others they form the base or top. At still other places t~ley 
eonstitute the major part of a bed, so that the relations may seem. 
reversed-that is, the sandy portions of the bed may at these places 
be considered merely as parts of a limestone bed: These limy -~E:ds 
decrease in thickness from north to south and in this respe~t \1-'l'e 
similar to the exposed strata as a whole, which increase in sandy 
material toward the south to the exclusion of shale and limy material. 
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This relation of limestone to sandstone is a.pparently peculiar to 
this general region. It is a common observation among t?e geolo~sts 
working in northeastern Oklahoma that many beds wh1ch are lrme
stone in Kansas and northern Oklahoma change to sandstone toward 
the south. This change, however, does not apply to the Dewey and 
Avant limestone members, described in this report. 

LENTICULARITY OF BEDS 

The individual beds of shale, sandstone, and limy sandstone vary 
in thickness from place to place, and many of them are not per
sistent for more than a few hundred yards. They may be said to 
constitute a mass of more · or less lenticula.r beds, representing rapid 
and local changes in amount and character of material deposited •. 

. The beds are not all truly lenticular, for in many places the lateral 
change is not in thickness but in character of material. Thus a 
sandstone may grade laterally through shaly sandstone and sandy. 
shale into true shale. This lateral change may be gradual or abrupt. 
In places the different layers change at different rates, and in such 
places it is generally impossible, because of the poor ·exposures, to· 
determine to what part of the original bed the persistent layers 
belong. 

At ·a few places sandstone beds of considerable thickness are only 
local in 'extenh 'and .the bedding planes of these lenses may give a. 
wrong. inlpr~iOJ;t of the. underground structure. One such lens oc
ci.lrs ·near' the .iniddle of th~ e~st si.de of the · quadrangle. Its north 
end lies just b~low the Dewey 'limestone in sec. 4, T. 16 N., R. 10 E. 
As it increases.in thickness to the south its upper surface rises strati
graphically until the sandstone displace$ not only the Dewey lime
stone but a]so the 53-foot shale bed which to the north lies between 
this limestone and the overlying sandstone. · This sa.n~toiie lens is 
exposed in the escarpment that crosses sees. 4, 9, 16, 21, 2·8, &;rid 33, T. 
16 N., R. 10 E., and thin stringers of it extend tO a. pomt near the 
south border of the quadrangle in sec. 30, T. 15 N., R. iO E. Its 
maximum thic~ess probably can not be accurately determined, but in 
sec. 16, T. 16 N., R. 10 E ., it seems to be more than 125 feet thick. In . 
the western part of sec. 28, T. 16 N., R. 10 E., the base of this sand
stone lens rises stratigraphically at an unusually rapid rate. No 
other locality in the quadrangle is known where the thinnina out of 
bed upon bed is so well shown. Near the southwest corner

0 
of this 

section one bed of sandstone is underlain by thick sha]e but in 
tracing this bed to the north the underlying shale is fou~d to be 
r~placed by bed a.fter bed of sandstone until within less than ··half a 
mile the thickness of the sandstone has increased over 50 feet. 



The 'above 'description of ·this . 8a1;1dston~ ·gives·'oiily a: fe~ ~bf ·its 
·chaiacteristics as shown by ·poor exp·osures; moreover; these · features 
··are only those shown in a.-line of exposure a.long the·strike. The char
. acteristics of the sandstone westward down the dip are· obviously Ii.ot 
known, but it seems probable that similar changes take place in this 
direction also. Similar lenses oecur at · several other places in · the 
~adrangle, but none a.re so well exposed. 

In sec. 11 and the eastern part of sec. 10, T. 15 N., R. 8 E., a very 
·abru:pt cha.nge from sandstone to shale is well illustrated. Here a 
sandstone bed, which to the south appears to be persistent and to 
'have a. thickness of 30 feet or more, changes toward the nol'th into 
red shale. This change is best seen in the first valley east of the 'west 

:quarter corner of sec. 11, where it takes place within a distance of 
100 yards. It is not merely a local change but appears to persist 
.along a.n east-west line as far as the bed is exposed. 

Another feature that is occasionally seen is the thinning out of one 
sandstone bed at or near a. place where a.nother, lying below or above 
it, begins. In this region, where continuous outcrops are few, con

~ fusion ma.y result by incorrectly correlating such beds. As this· in
'vestigation was made principally to ascertain the structure, it will be 
:realiZed that where conflicting evidence was found as to the direction 
and rate in which the strata dip there may be doubt as to the accuracy 
of the conclusions. In places the thinning or thickening of some bed 
.is greater than the rate of. dip, causing &n apparent dip to the .east, 

·: for. example, where a.ll other evidence indicates a regular dip. to the 
_west. Such conditions probably exist a.long the railroad at Tank 
. Lake, in sec. 35, T. 16 N., R. 8 E ., and less certainly in sec. · -15, 
.T. 15 N., R. 8 E . 

SOURCE OF SEDIMENTS 

The foregoing generalized descriptions indicate that for the most 
_·part the strata of the Bristow quadrangle were deposited in shallow 
water. The ripple marks, cross-bedding, rapid lateral chailge;·in. 
Character of material, and rapid succession of shale and sandstOne 
are all evidence fBr such a conclusion. The larger proportio~ of 
sand in the southern part of the quadrangle indicates that this 'part. 
was nearer to the land from which the material was derived than 
the northern part, and that the deeper and more open waters extended 
northward. This inference is further supported by the continued 
increase in shale northward beyond the quadrangle and the coming 
in of limestones in northern Oklahoma arid their increased develop
ment still farther north. in Kansas. 

From the changes in the underground strata described elSewhere 
in this paper it would appear that the land mass that furnished the 
material for the exposed rocks of the Bristow quadrangle lay to 
the south-southwest. That such a land mass lay to the south of 
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the Bristow quadrangle in . Pennsy lva.nian time and .even ef:l.rli~ is 
becoming more and more evident as data are being accumul~d. 
The pu~lished information pertaining to this subje?t has be~ ably 
summarized by Miser,8 who concludes that the evidence pomts t\) 
the presence of a large body of land throughout most of Paleozoic 
time in Louisiana and eastern Texas, with its boundaries at time& 
perhaps extending as far north as southern Oklahoma. 

Although the strata of the Bristow quadrangle are indicative of 
shallow-water sedimentation, they do not show any great and rapid 
variation in the coarseness of their materials such as would be pre
sented- by coarse sandstone and conglomerate alternating with 
medium to fine-grained sandstone, and it is believed that the absence 
of such variations indicates that the deposits were not laid down 
near the shore. This conclusion is. in accord with the location of the 
supposed source of the sediments, the land mass in eastern Texas and 
Louisiana. 

STRATIGRAPHIC SEQUENCE 

Except for the recent alluvium that covers the fiood plains of the 
streams the strata exposed in the Bristow quadrangle embrace about 
1,350 feet of sediments belonging as a whole to the upper portion of 
the Pennsylvanian series as developed in Oklahoma. 

In subdividing these Pennsylvanian strata into formations the di
viding lines have been placed at the more pronounced lithologic 

· ·boundaries. Because of the southward increase in the amount of 
sandstone the formation·boundaries become mor-e obscure in that di
rection, and it. is therefore · probable that ·the ·formations as differen
tiated in the Bristow quadrangle can not be traced. far td the south. 
To the north, on the contrary, the ·formations can not only be more 
readily differentiated but are divisible into additional units...; ·. 

No paleontologic evidence for differentiating the formations.:o-f .the 
:Bristow quadrangle was found. The different species of fossils. found 
have so wide a range in the Pennsylvanian series that they are o-i little 
or no use in determining age. 

In the publish_ed report by D. W. Ohern on the Nowata quadr~gle 
and the unpublished report by R. H. Wood on the Hominy quad
rangle, both of which lie to the north of this area, tentative bound
aries in the stratigraphic sections have been established but of the 
stratigraphic units thus delimited only the Elgin sandst~ne and the 
Copan formation with its Dewey limestone member are recognizable 
in the Bristow quadrangle. · 

1 
Miser, H. D., Llanorla, the Paleozoic land area In Louisiana and eastern Texas: Am. 

Jour. Sci., lith ser., vol. 2, pp, 61-89, 1921. An extensive bibliography is given. 



·.EX:PqSED . ROOKS _1:1 

QUATERNARY DEPOSITS 

:aEOE1lT ALL'IJVIUX 

Since the development of the Tertiary peneplain, now represented 
by the uniformly elevated uplands, so far as the evidence shows, there 
has been but one cycle of erosion, the one which is exhibited by the 
development of the present stream system. The two main streams 
and their larger tributaries have well-developed flood plains covered 
with alluvium. These flood plains constitute the most valuable agri
cultural land in the quadrangle, their principal value lying in their 
greater moisture, for they not only hold a large part of the rain 
falling on them but also receive a considerable share of the run-off 
from the adjacent hills and uplands. · 

PENNSYLVANIAN ROOKS 

BEDS ABOVE ELGDr BUDBT01lE 

Above the Elgin sandstone, which is the westernmost persistent 
sandstone bed in the quadrangle, is a series of · shale, sandstone, and 
limestone that extend up to the base of the Permian, which appears 

. 15 to 20 miles west of the quadrangle. Of this series only the lower-
· most 50 or 75 feet is present within the quadrangle. · 

According to Buttram' the Neva limestone, which is near the top 
'of tAe Pennsylvanian series and crops out just west of the town of 
Cushing, in Payne County, lies 557 feet above the Pawhuska" lime
·stone of the Cushing field, and the top of the Pawhuska limestone 
lies 139 feet above the Elgin sandstone. The aggregate of these 
measurements indicates that the Pennsylvanian beds between the 
Elgin and the Neva have a thickness of 696 feet. The interval be
tween the ElgiiJ. sandstone and the top of the Pawhuska limestone 
varies considerably, for measurements made by the writer in sec. 18, 
·T.17 N., R. 8 E., and sec. 12, T. 17 N., R. 7 E., show it to be 161 feet, 
.or 22 feet more than the interval measured by Buttram in see. 10, T. 
17 N., R. 7 E ., only 2 miles distant. In the following section the 
first two measurements were made by the Oklahoma Geological Sur
vey in sec. 12, T . 17 N., R. 8 E. 

00ftl9o\ite section. of rook& above the Elgin. &aft.d&ton.e as e~posed in &eo&. 7 and 
18, T. 17 N., R . 8 E., ancl sec. 1!, T. 17 N., R. 8 E. 

Pawhuska lfmestone: Ft. in. 

Limestone, carrying the following fossils: Plant re
mains, also Deltopecttm ocoldentali&, Deltopect~m atr. 
D. vanvleeti, M11alina 810aZZ01Di, 8chuoclu&1 sp., 
PZeurophoru& sp., fish plate or tooth------ - - ----- --- 5 

• Buttram, Frank, The Cushing oll and gas fteld, Okla. : Oklahoma G'eol. Survey Bull . 
. 18, pp, 8-10, 1914. 
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Pawhuska llmeston~Contlnued. 
Shale --------------------------------------
Sandstone, grnY----~--------------------------------
Concealed -------------------------------
Limestone, arenaceowi, gray; weathers reddish brown_ 

Ft. in. 
8 
4 
8 
'2 

Sha1e, greenish gray except for lower part, which is 
red; probably contains sandy layers-------------- 36 

Sandstone, gray, cross-bedded; thickness varies _______ 4-.S 
Concealed, probably all shale_________________ ~0 

Sandstone, light graY--------------------------- 4 
Shale, red---------------------------------------- 1 6 
Sandstone, greenish gray, thin bedded---------------- 1 6 
Shale, red--------------------------------------- 14 
Sandstone, gray, spotted with dark brown__________ 2 
Shale --------·------------------- --------- 4 
Sandstone --------------------------------
Shale, red-----------------------------------
Sandstone, gray, cross-bedded--------------------
Shale -------------- ---------------
Sandstone, cross-bedded, in places spotted with dark 

brown--------------------------------------------

1 
7 
2 

10 

6 
Shal-e, varicolored, gray to red---------------------- 17 

Elgin sandstone. 
ELGDr SANDSTOllfE 

The Elgin sandstone, according to Ha.worth,' was first suggested 
. a.s a stre.tigraphic unit by G . .I. Adams, because of its extraordinary 
.development near Elgin, Ka.ns. The southwa.rd extension ol this 
-sa.Iidstone has· been: traced across the Pawhuska and Hominy quad
. rangles.at the. north by .Ca.rl D. Smith and R. H . Wood, to whose un-
published ma.ps the-:, writer has ha.d access, and hence the Elgin of 
·the Bl'istow quadrangle is :the· equivalent of the Elgin at its type 
·locality. · 

In the Bristow quadrangle :the Elgin is a: friable .. gra.y to yellowish
brown sandstone that ranges in.thickness·from 1SO .. . to aboot·BO .. feet. 
It is exposed near the west margin of 'the quadrangle and[ reprilrents 

. the highest sandstone of · considerable thickness in ·the stratigraphic 
section. (See Pis. II and III.) Lithologically' it is like the: sand
stones o£ the underlying formations, and in the west-central part of 
the quadrangle it is differentiated only with difficulty from the ·Bris
tow. formation below. Its upper surface is distinct throughput ~ts 
course·across the quadrangle and is a good stratigraphic bounda.'cy. 
The same may be said of its base in the northern part of the quad
rangle, but to the south the base becomes obscure beca.use of the 
increasing qevelopment of sandstone in the upper part of the under
lying Bristow formation. Here and there lenses of red shale occur 
in the sandstone. So far a.s observed the Elgin is harren of fossils 
in the Bristow area. 

• Haworth, Erasmus, Stratigraphy of the Kansas Coal Measures: Kansas Univ. Geill. 
Survey, vol. 8, p. 64, 1898. 
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· The;Brlstdw foriD:ation;:na,tried after th~ t~wn of 'Bristow,::is lie~e 
qeflned as including all th~ strata below the Elgin sandstone· to the 

·· ·oaser'ofthe 'Tiger Creek s'andStone member. 'The top of 'the Tiger. 
· <:,~eek ·s·a.ndstone, which was · differentiated· in the· prelllriinary report 
on the northern part of the quadrangle,8 can not be certainly identified 
in all parts of tqe quadrangle, but its base is a distinct horizon sepa
rati.D.g the series of alternatirig sandston~ and shale of the Bristow 
formation from the underlying thick sha.Ie bed forming the upper 
part of the Copari forma.tion as .herein delimited . 

. Lithologically the Bristow .. formation is an interbedded S'eries of 
sandstone and shale, aggregating about 600 feet in thickness. The 
sandstones are ·generally gray to yellowish brown and are friable, 
and therefore their outcrop is commonly· covered with sa.D.d or soil. 
There i.s no apparent difference between these sandstones and the 
Elgin sandstone above. In the northern ·part of the quadrangle some 
of the shales of the Bristow formation are gray and have considerable 
thickiiess. Here and .to the north beyond the quadrangle it would 
be possible to divide the formation into stratigraphic units, but to 
t;e south the shales become thinner, change from gray to red, and 
l<>Se their identity as mappable units, making the formation a monoto
nous series of interbedded sandstone and shale throughout its thick
.ness. 

The upper boundary of the formatio~ is distinguished with no 
great difficulty over ~9st of its extent in the northern part of the 
quadrangle, where the shale at the top is in contact with the Elgin 
sandstone. Near the middle of the quadrangle, however, sandstones 
appear.near the top of the formation and make its upper boundary 
obscure. From sec. 20 to the northern part of sec. 32, T.16 N., R. 8 E ., 
these sandstones practically and in a few places actually merge into 
the Elgin sandstone above. In the southern part of sees. 31 and 32, 
T. 16 N., R. 8 E., the sandstones disappear and the top of the forma
tion is again rather clearly exposed . 

.Across the northern part of the quadrangle the base of the Bri~tow 
forri:uLtion is represented by what seems to be a single bed (the Tiger 
creek sandstone), which at several places contains innumerable re
mains of the fossil FU8Ulina iMonSpicua, in its· lower· few feet. Far
:tber south this Fusulinn-beilring bed loses· i~ identity as a distinct 
bed by merging into the overlying sandstones. It continues to carry 
·:Fteaidina;, however, although the Fusuli?ia.-bearing portion is rc
.(stricted to a thickness · which at no place Wal~ observed to exceed 'fi 
·;feet;· 'fhe Tiger Creek sandstone is well · developed in the southeast
·· :ward~facing escarpment in sec. 9, ·T. 15: N., R. 9 E .. on the southeast 

•Fath, A. E., u." B. Oeol. Survey Bun: 66i, pp. 78-74, 1917. 

102896-25--2 
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side of the valley in the NE: :~ sec:·27;'T.=16 N., R. 9 E., on the west 
side of sec. 7, T. 16 ~., ~.)O, . E., and at numerous other ·places to 
the north. . . · . . 

:· ' Assooiated. ~ith the Fu,rzdina-bear~g ~d, espec1ally m. the north-
·ern part :o:hhe quadrangle, where this bed is differenti.atP.d :from the 

'! . 

. i ' 
I'\ f 

'\~£Lp " ' · .. ~~~l · t'o4s 

: ~~ 

1.. Jl f ? t 9 MIJes 

FIGUIIJII 1.-In.dex map of Bristow quaqrangle showing locat~on of wells represented b7 
sections on Plates IV, V, and VI · 

remainder of the formation, is a very noteworthy development of limy 
·material. In some places the rock is a slightly s.andy limestone ; in 
others there are ill gradations between good limestone and ordinary 
.sandstone. The greatest observed development of this limestone 
phase is on the northeast side. of the valley in the SW. 14 sec. 5, T. 17 

• . • . . • ! 



·.·. N~, R. 10 E., where this bed :shows a: thickness of 22 feet, the upper 
·half of which is ~mestone. This limestone phase is also well repre-
:~~~4.9v~rmos~ o:f ·se9s· :~i . 6, 7,:8, an~ 18, ~· 17 N., R.1o~:~'~n~ §~s. 
~~~ :w; and 24, T.,17. ~.,. ~. 9)D., and 1t occurs locally at. sev.eral p~a,c.'¥> 
·to' the south 9f this area. In the escarpment in the SE. ·%, sec. · ~' 
'•~[l5' N.·, R. ~ E.', ~t ~ :fairiy well developed, but here it' oecurs hi the 
' io~~r: or· FU81dina-bearirig part of the bed. . . . . . .·· .. 
;: :The th~ckneas ' &iid ,seq~e~ce of the individual beds are graphically 
~ptesented in Pia~. It Where penetrated by. the arilr the principal 
'dist'fugllisiiing character of the Bristow formation is the presencE! .of 
'ied shale' il;l contrast to the' general absence of red colors ill the rooks 
'beneath.' . The red . shale is generally reeorded by 'drillers a8 " :~d 
;~bk/' .''red mud,'' or" red shale:" The upper shale member of the 
:~dedymg· Copan 'formation, because of its gray color,· assis~ iii dli3-

-~l.Shmg the lower limit of the Bristow formation in driUlng. ·: · ~ 
: : fu the .North Bristow oil field, in sees. ·7, 8, 17, and 18, T. 16. N., 
R.: 9 E., the base of the Bristow formatio;n is found at depths . of 
about 300 to 375 feet, and in the Red Bank field it is found at depths 
;'9{doo to 600 feet .. (~ee Pis~ IV, V, and VI.) In the Cushini~~ld, 
.. west of this quadrangle, the base of the formation is found usually 
,'~~ut 500 ·feet above phe Layton sand. in· the. small Sheetz field;~ 
'~eeS. 30 and 31, T. 15 N., R. 9 E., just south of the quadrangle, the 

. '}&se of the ~ed shale-bearing Bristow. formation lies about 4Qo feet 
'·hei~~ the surface. The subsurface conditions as repre8ented by well 
- 'IT . ' . 
Jo~. are shown in PJates IV, V, an.d VI. (See also fig. 1.) . 
•. ~ :the fauna of the Bristow formation is scanty. F'U8'11liln.a incQITI,-

- ~ tl \ . ~ . - -. . . . 
i'~ has been mentioned. Associated with this. form .AaanthQ-
,~Qten (Jarbonifer was found in the SE. lA, sec. 18, T.l7 N., R. 10 .~., 
··~d Prodtuatus insinuatU8 in the hill near the east quarter corner of 
; ~.,13, T . . 17 N., R. 9 E . One other collection was g~thered and 

. ,identified by George H. Girty as follows: · 
. ,Lpt 70, in the SW. 14 SE. ~ ~. 16, r:r. 17 N., R. 9 E., about 280 feet abQ"e 

.~e ~ase of the Bristow formation:-
. Edmondia? sp. 

Deltopecten occidentalis. 
Avicullpecten sp . 

. MyaUna meUniformls. 
Myalina wyomlngensis. 
Leda arata. 
Leda? sp. 
Yoldla sp. 
Schlzodus sp. 
Pleurophorus tafll? 
Pleurophorus tropldophorus. 
Pleurophorus sp. 
Murchisonla sp. 
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COP.&ll' FORXATION 

The ter~ Copan was .first . app.lieci to a stratigraphic . uni~ in, ,th!! 
Nowata quadrangle by Ohern,' who defined it ~ including the .~eda · 
~tween the base of the Stanton 1imestone above and the top o£_.- tli., . 
Hogshooter limestone below. · The Stan~on limestone, ·however, thiJ;la 
out a few miles south of the Kapsas line, and the next logical forma- . 
tion bounda.ry is the base of the Tiger Oreek sandstone membe;r, a. 
sandstone that persists from the Nowata quad~angle .· thro.ugh the 
Bristow quadrangle. The adoption of that boundary line, howev~r, 
throws into the Bristow formation some rocks included in the Copan 
formation as originally defined by Ohern, but this slight restriction 
of the Copan is believed to be justifi~d, as it will make the Copa~ 
a ma.p unit over a large area and preve~t the introduction of a new 
name for rocks equivalent to the mafor part of Ohern's Copan. The 
base of Ohern's Copan was, as stated, the top of the Hogshooter lime
stone, which is thought hy the present writer to be the sanie ·as the 
"Layton lime" of the Bristow quadrangle. 

Of the subdivisions recognized by Ohern only one, the D ewey 
limestone member, is found in the northern part of the outcrop of 
the Copan across the Bristow quadrangle. Ohern recognized another 
limestone member in the upper part of. the Copan, and to this he 
·applied the name Avant . . This Avant limestone member has some 
'significance with regard to the upper boundary of the formation in 
·the Bristow quadrangle. IJ?' its type locality this limestone is sep
arated by& shale from the Stanton limestone above. Both the Avant 
·lime8tone·· ariq the' . ov~fljip~f Shale :,dross 'the "Pawhuska and Hoin
iny quadt~ngles." · "AJ.orig . .'~Ji~ns~s R~vet "the ._ . .A:v'ant· is separated 
fr~m the "no~hw~i·d ·ei_te,~i~Ii~; .~if_}!ie_}'i'f~~i~~~~&~ipg ~andstone 
that marks the base of tlie Bnstow· .f~rme;t~t>n, py 60 .. teet of shale, 
but farther south both the. A v.itit an'd the ove:Hyirig Sh&l~ deerease 
in thickn~s, and near the south bbundaij 'of ihe H6miny·'qila1dfShgle 
the Avant is only a foot or two "thick ·an~ the':overlying sha.ltf;is ·only 
3 to 5 feet thick.8 Still farther south the ·Avant probably 'thjns out 
before reaching the Bristow quadrangle. .. ·. 

In the Bristow area the Copan formation m~asures about 600 
to 700 feet in thickness. Five general lithologic. subdivisions can 
be recognized, as follows: ·· . 

'Ohern, D. W., The stratigraphy of the older Pennsylvanian rocks of northeutern Okla
homa: Oklahoma Un!v. Research Bull. 4, pp. 29-34, 1910. 

1 Personal communication from R. H. Wood. 



· Septiort ,()f Copan . tormati(>n i.n Brf:&tpw quadranu,ze 

·:Bristow formation•.· 
,.Qopan formation:: Feet 

.. Upper sl)ale -----------.-------------------.,.------- 150 
Upper sandsto.ne · an.d ·interbedded shale, Including 
a lenticular sandy limestone and the Dewey lime-
stone member---~-~-------~-..: __________ ..; ___ :_____ 85-250 

Middle ·shale _____ ,_ ___ ..: ____________________________ 100--125 
Lower sandstone with interbedded shale ____________ 100:-150 

Lower shale--------~----~------------------~--- 100--200 
"Layton lime." 

The upper shale crosses the B.ristow quadrangle from sec. 4, . T~ 
17 N:, R. 10 E., to sec. 27, T. 15 N.,.R. 9 E ., and is generally dis
tiriguished by a more or less continuous belt of prairie land east o;f 
and adjacent to the base of the Bristow formation. The top of 
this shale, which is also the top of the Copan f(m:1;1ation, as· here 
d4ilimited, is a fairly well marked horizon. (See discussion about 
baSe of Bristow formation, pp. 1~15.) It is nearly all gray, bein,g 
only locally part red. Natural exposures are jew. It contains a 
few" thin sandy ·beds, but they are rarely found in outc~op. The 
upper part of the shale is fairly well exposed in the narrow banks 
6frthe valley near the east quarter: corner of sec. 6, T. 17 N:, R. 
lO:K At this place the shale contains at 30 feet below its top the. 
following invertebrate fauna identified by George H. Girty :. 

:eoJYi,ora sp. Edmondia sp. 
Pblypora sp. · I.eda meekana. 
Der.llya crassa. · P~rall&odon tenuistrlatus. 
0~11etes. vemeulllanus. .Acantbl)pecten carboniferus. 
~ductus cora. .Avlcullpecten pellucldus. 
Pl:oductus perten uls. Euchondrla neglecta? 
i>\istula nebraskensis. Pseudomonotis kansasensls. 
s&i~lfer. trlpllcatus. Placunopsls carbonaria? 
Squamularla perple:xa. Orestes sp. 
~ondia reflexa? Cytberella sp. 

;· Near the center of sec. 10, T. 15 N., R~ 9 E., a thin sandstone~ 
this upper shale forms a ford across Little Deep Fork Creek, and 
it carries the following fauna: 

· Lot 86, about 100 feet below top of Copan formation: 
Rhombopora lepidodendroldes? 
Polypora sp. 
Deltopecten occldentnlls. , .. · 

.. The upper sandstone division of the Copal) formation forms a 
well-timbered strip across the quadnJ.ngle from sec. 9, T. 17 N., R. 
10 R, to sec. 25, T. 15 N., R. 10 E.: , This divis~on varies greatly in 
thiclmess and character from place to place. At the east .si~e ot_~ .. 
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9, T. 17 N., R. 8 ·E., it consists of the Dewey limes~one, 1 foot '6 
inches thick, at its base, about 33 feet of sandstone at 1ts top, and Q3" 
feet of shale between. In sec. 21 of the same township the shale has: 
decreased in thickness to about 40 feet, and a limy sandstone, in. 
places 20 feet thick, appears about 20 feet below the Dewey lime-. 
stone. In sec. 33, T. 17 N., · R. 10 E., the limy sandstone has prac
tically disappeared. In sec. 4, T . 16 N., R. 10 E., a sandstone ap
pears below the Dewey limestone, and its top rises in the strati
graphic section until in sec. 17 of the same township it has replaced 
not only the Dewey limestone but also the shale bed which to the 
north lies between the Dewey and the overlying sandstone. (See 
Pls. I and TI.) In sec. 17 and the northern part of sec. 20, T. 16 N., 
R. 10 E., the total thickness of sandstone in this division may be 
more than 150 feet. In sees. 19, 20, and 21, T. 16 N., R. 10 E ., all 
but the upper 20 or 30 feet of the sandstone begins to break up, and: 
shale beds appear. ·As the quantity of sandstone diminishes the 
shale increases, and of the lower part of this sandstone only a few 
stringers persist so•th of Little Deep Fork Creek: The upper 20 
or 30 feet of the sandstone persists, however, and crops out across 

· sees. 25 and 36, T . 16 N., R. 9 E . ; sees. 1, 11, 14, 23, 24, and 25, T. 
15 N., R. 9 E.; and sees. 19 and 30, T . 15 N., R. 10 E. In sees. 24 and 
25~ T. 15 N., R. 9 E., and sees. 19 and 30, T. 15 N., R. 10 E., higher 
sandstone -beds -come in, ·and the general effect appears as a thicken~ 
ing of the upper persistent bed,. : Now here in the quadrangle was the 
Dewey limestone observed· to: be over 1% feet in thickness, and at 
several places ·it mea.Sures less: than 9 inches. It is light gray on a 
fresh surface b'!lt w~athers ·yellowish brown to reddiSh··brown;' .tiW
ing to the oXidation o:f its ' iron content. It carries S.bund~t 're
mains of Fmul~ i~ori&picwL and segments. of cri.D.oid. stemi. · Spir
ife:r tTiplicaflus was also found in the SE. :lA, sec. 8, T. 16 N., R, 10 E . 
Because of the thinness of the Dewey its exposures are limited to par
ticularly favorable places, such as stream banks. lis largest exposure 
is at the ford on ·Polecat Oreek in the SE. JA. sec. 30; T. 17 N.-, R. 10 E. 
Other scattered exposiires are indicated on Plate IT. Its southern
most exposure is probably the one about a quarter of a mile .~est, of 
the east line of sec. 8, T. 16. N., R. J,Q E ., on the north side of the 
valley in the southeastern part of the: sectioJl . .. Here · it lies direetly . 
on top of the sandstone lentil which displaces it to the south~ 

Besides the meager fauna of the Dewey limestone a ·brackish
water fauna wa~ found in o:ne of the lower sandstone beds of the 
itllddle part .of the Copan formation about 400 feet· below the top. 
~his fa~a occurs· at various places in ·seeS. 17,.18, ·19, 20, and 30, 
.... · lQ:_:_N., R. 10 E , · · · 
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,~t·~, .at·east sld~ of sec. .19, T.r·15 N., R: 10 E •. : .. 
i~J>n-~, · .Bcbizoqus cw.-~ . 
- ~~u~.tus. core,? ~~us ~beelerL 
~1elio~ 'liolenoldes. ScbtzOdus atr. B. coinpressU.s; 
.Allertsma atr. A. maxv1llense. Pleuropborus subeostatus. 
A:llQrl.smi.? n. · sp. Patellostlum elliptlcum? . 
J)cb.ilondia retlexa? Bucanopsis m!!ekana.? 
~ atr. L. nasuta. Eupbemus carbonarius. 
~~~'J>f!C~~n .occldentalls. Pleurotomarta n. sp. atr. P. broadbeadt. 
j(j811na mellniformls. Pleurotomarla sp. · 
i{janha' recurvtrostrls. Gonlosplra lasallensts. 
)icidto'Ia n. · sp. Gonlosplra? sp. 
f.ter!a obloensis. Acl.ls1na? sp. 
~ peracuta. Platyceras? sp. 
~~s I.Dslgnis? Natlcopsls sp. 
lkliJip'dus alpi.Dus. Nautilus sp. 
SCl'rlSodus a11inis. · 
:1.i.Dt 91, lD SE. lA, sec. 18, T. 15 N., R. 10 E. : 
liiiombopora lepldodendmldes? Pleurophorus subcostatus. 
:Pibductus cora? Pleurophorus atr. ~- mexlcanus. 
Leda d . L . nasuta. Scblzodus n. sp. 
~~pecten occldentalis. Gonlosplra lasallensis. 

· ~ obloensts. Bullmorpba cbrysalls? 
P1#ba 'peracuta. Bullmorpba? sp. 
~domonotls sp, Zygopleura sp. 

· ~'J'rom a sandstone bed about 330 feet below the top of the forma
' ·h'in,· exposed near the south quarter corner of sec. 18, T. 15 N., R. 
. -~~-~:, ' the following forms were collected: 
· J4ngula carbonarla? Myali.Da mellnltormls. 
"Pioductus cora? Scblzodus curtus? 
Allertsma. atr. A. maxvillense. Scbtzodus a11inls • 
. btculipecten sp. Scbizodus pandatus. 

· In material from about the same horizon about 2% miles to the 
northeast, in the SE. lU. sec. 5, T. 15 N., R. 10 E., the following forms 
W8r6· <found: 
·:'Lot ·as, talus that probably comes from a zone about s20 to 860 feet below 

. top of formation: . 

Ohohetes sp. · I Astartella concentric&. 
· ~pecten. occldentalis. Bueanopsl,s meekan&? 
fl~~~~pborus?. sp. . . · . . . . , . . . 

·mThe ,outcr~p of the middle · shale division of. the . Copan formati9~ 
. ~~..W.!lica~d by the prairie that lies east of. Cbick~:p . Cree~ and in 
~,20,and· 29; T. 15 N., R: 10 E. It~ expo10:u,res are .small .and ~ew. 
~tri.s p~obably gray, and logs· of wells penetrati,ng it. have .SQ · r~ord~ 
it,, 4-t .tl9· pl~ce ,was it found to c9ntain ·fossil&. . It;& !low~r parfi is 

·· broken by : t~Wl sandstones, through a.·ser.ies of wbic)l it .gra4~· 4It9 
tm\ ~dwly~g lower san4st;one divi,sion~ . · . . ·. ·.. ·. : .. . 

. ?-:!'Jlh~J~wer . san,4stone division of the Cop,l!-n forii,1ati9n crop~. out 
.· .M\';itjhe, ~routheast . co~er of- the quadra~gle; ·. It.-e9nsists qf ~everal 
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·sandstone beds interbedded 'with ·Shale. :· ·One· ··of the sandstones· at
tains a thickness oroo feet or more. This division is_. pe!Sistent' 
north-northeastward across the Kiefer quadrangle a~d probab~y per-. 
sists also. to the s~~th-soutliwest. · · 

In the central part of the quadrangle the upper shale and upper 
sandstone divisions are more· readily recognized in the logs . .. In the 
North Bristow oil field the top of the upper shale is found at depths 
of about 300 to 375 feet. ·· In this field the lower sandstone division 
is a single sandstone bed about 30 to 50 feet thick lying about' 900 
feet below the surface. The base of the formation lies at a depth 
of about 950 to 1,050 feet. Farther west, in the Red Bank oil field, 
the top of the upper sha-le is found at depths of 500 to 600 feet . 
. The upper sandstone division is well represented here, but the lower 
sandstone division appears to have thinned and disappeared, making 
it impossible to differentiate the middle and lower shales. The 
base of the formation lies at about-1,150 to 1,250 feet. The lower 
sandstone divisio1;1 appears to be missing also in the Cushing field, 
farther west. In the southern part of the Bristow quadrangle the 
lower sandy division consis~ of several thin beds of sandstone 
(recorded as "limes" by some drillers) separated by shales, which 
toget4er occupy an interval nearly 200 feet thick ·in the South 
Bristpw field. The top of this lower sandstone division lies at a 
depth of. 300 to 500 feet, the depth depending on the altitude of the 
surface at the point where tJ:le dri.llrng started. The base of ·the 
formation liesa~ a depth o_f _550'to '750 feet. 

ROCKS 'NOT EXPOSED 

GENERAL FEATURES 

Interest in the rocks lying beneath the surface in the Bristow 
quadrangle is due principally to their economic importance. From 
these rocks the oil and gas produced in the quadrangle are obtained, 
and they are the source of possible additional oil production. · 

Knowledge concerning the underground rocks may be obtained 
in two ways-either by studying them at their outcrops east of the 
quadrangle or by studying the records of the wells that have pene
trated them. Neither of these methods is wholly satisfactory, for 
the strata change between their outcrops and the Bristow quad
rangle, a~d the well ~ecords as a whole are not sufficiently accurate 
and detailed to be rehed upon except in their larger features. The 
well records are nevertheless valuable, for their information is ob
tained directly from the beds that underlie the quadrangle. 
. Only the upper portion of · the lo'Wer sandstone division of the 
9o!>an formation is exposed iii. the Bristow quadrangle. The logs 
of wells in the· quadrangle drilled through this division indicate that 
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it _pccupies ·an interval of 100. to 150 feet a.nd that it is und~rl~in.. by; 
@ale, between.lOO a.nd .200 ~eet in thicknes~, : which is considered tO· 
fQt.JD. the lower _shale division of Jhe Copan formation . . (See Pls. 
IV., V, and VI.) Most of the well logs record beneath this .sha.le a 
linlestone bed that . is · persistent as far west . ·as the Cu!!hing .field, 
where it is known as the "Layton lime." The, upper surface of this 
lbnestone is here considered to mark the base: of the Copan-f~rma~. 
tion, as it is believed to . be _the same as the Hogshooter limestone; to. 
the'north, which is the base of the Copan in that. region. 

West of its outcrop the Copan formation is penetr.ated by many 
wells, and its presence can be recognized in the logs. To the so:uth~ 
west, in the direction of .the Sheet~ pool, in . sees. 30 and 31, T.l5 
N., R. 9 E., just south of the . quadrangle, the top of the formation 
is found at a depth of about 400 feet. The upper sandstone division 
11-PPilars to be thin in this pool, . and the top of the lower sandstone 
division lies about 700 feet beneath the surface. 

~ The· strata below the Copan formation that have been reached 
by the drill include a thickness of more than 3,200 feet. The low~;._ 
most. rocks encountered are certainly as. old as .Mississippian ·and 
a,cc<>rding to some writers may be of Devonian or even of Ordovician 
a.ge; These strata cpntain -four persistent limestone zones spaced at 
such intervals that they can be conveniently discussed separately._ 

. The p_()Sitions and thicknesses of these beds, as given in we~ logs, 
a.re graphically shown in Plates IV, V, and Vi. · · '· ' 
,The uppermost of these limestones lies immediately be~eath the 

Copan formation and is correlated with the," Layton li~e '~ of the 
Cushing field. It · is also believed to be at the horizon of t;he Hog-· 
shooter limestone as recognized to the northellSt, in Osage. Co~ty, 
The second limestone lies at or near the hoJ;"izon .of the Checker, 
board lime of the Glenn pool, to the east. The third persistentJi.rpy 
zone is .not a single bed but a zone of inter'bedded thin · htyers of 
limestone and shale occupying an interval of ~bout 100 t~ 200' feet, 
which is believed to be the counterp!lort of the Fort .Scott limestone 
of southeastern Kansas and northeastern Oklahoma (the " Oswegq 
lime" of drillers), which in the Cushing field, to the:west;is thought 
to:be represented by the Wheeler sand, a producing bed. The four1;h 
of: these persistent limestones is several hun!ired feet thick and is 
the westward extension of the Boone forma.tion ("Mississippi ·li_me" 
01! J3oone chert of drillers). 

J.>ENNSYLVANIAN ROCKS 

" LAY'rOlll' ·.LDIE 1' 

The> first bed ·beneath the Copan forxrlation. that is gen~r~Jly ~e-. 
c~:rded as a resistant rock is a limestone (a few: drillers have recorded 
it' as I' sand''), usually 10 to 40 feet thick, which has conSlderable 
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p~rsistence · and can· be recognized· th~oughou~ the qu~a;angle.. :To:·. 
the west 1t can be traced into the Cushing field, where 1t IS ·associated<. 
with or lies above the Layton sand, ·a rich oil-bearing ~rvoir: · ·B~~ 
cause of this association the limestone bed in the Cushmg field and! 
neighboring localities·is generally referred to by drillers as the " 'Lay:: 
ton lime." The limestone and sandstone in some places seem to be 
in juxtaposition, but more gimera:lly they are separate.d ?Y a thin· 
shale. In a few localities the sandstone appears to be m1ssmg. (See 
Pis. IV, V, and ·VI.) : 

In sec. 7, T. 17 N., R. 8 E., the "Layton lime" is present at a 
depth of about 1,400 to 1,500 feet. In the Red Bank field the depth 
is generally between 1,150 and 1,250 feet, and in the North Bristow _ 
field about 950 to 1,050 feet. In sec. 20; T. 17 N., R. 10 E., it lies 
about 600 feet beneath the surface. 

The "Layton lime" lies immediately above the ·gas-bearing zone 
at a depth of about 1,000 feet in the Sheetz ~eld, just beyond the 
south border of the quadrangle. In the South Bristow field it 
lies about 500 to 750 feet beneath the surface in sees. 5 and 9, T .' 
15 N., R. 10 E., and in the Slick field it is encountered at a depth 
of 200 to 300 feet. It apparently is at about the same stratigraphic 
posi~ion as the Hogshooter limestone as recognized to the north
east, in' Osage County.D 

INTEBVAL BETWEEN "LAYTON ItiJCE" AND CKECXEBBOAllD n> LIKE 

The strata found beneath the "Layton lime" and above the next 
persiStent .. limestone,· the Checkerboard ( 1) lime, occupy an in-· 
terval of about 300 to 450 feet and consist principally Of shale 
with one· or two beds·· ·of sandstone in th~ upper part. The in
terval is· t~est in the northeastern part of the quadrangle and 
thickens· to the south and southwest. The productive Layton sand 
of the Cushing field lies at or near the top of this interval and is 
generally ·present in the Bristow quadrangle. It is· the gas-produc~ 
ing bed in the small Sheetz field, just south of the quadrangle, but 
from the information at hand it has thus far been found to con• 
t~in no i.Iidications of oil. In: some localities the logs seem t4) 
indicate this sand to be missing. · In others a second sand lieli 
~low the Layton sand. Shale apparently constitutes the remamder 
of• · this :interval. These ·sandstones ·approach the surface east ·<if 
the q~adrangle and probably crop out in the timbered escarpment 
and hills west of the Glenn pool, in the vicinity of Kiefer. 

·The logs of .a few scatt~red wells in' the Bristow quadrangle 
record other thin beds of lime and sand within this interval but 
~~9~~~ these beds are not recorded ip ~p.o~ of the Io~ the; are 

; ·•'Dio7d;: E: · R.; and Mathe_r,. K.' II'., Structure ~nd on and· gu reaoureee ot ·th~ Osage 
~~ll!!:rva~oD, ,Okla.-T. 20 N,. -~· 11 E. : U. J~. Geol. Sn"ey ~Dll. 686, pp; 11&.-1~7, l~1~ . 
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considered to be nonpersiStent, o~; wh~t · i:s more probable, such 
records ·are errors of the drillers. 

In the Cushing field the locally productive Jones sand lies in
the lower part of this interv!!..l. 

OHEOXEB.BOARD (1) . LIU 

From 300 to 450 feet below the " Layton lime," according to the 
location in the quadrangle, is a fairly persistent thin limestone bed, 
which lies at about the same horizon as the Checkerboard lime of 
the Glenn pool.10 (See Pis. IV, V, and VI.) The evidence for the 
correlation is very meager, but this bed will be tentatively referred 
to by the same name. In the eastern part of the quadrangle the 
drillers have recorded several thin limestones at this general horizon,. 
and these limestones should perhaps be referred to as a limy zone 
rather than a limestone bed. 

In the Slick field, east of Bristow, this limestone zone lies at a 
dept~ of 600 to ·750 feet. In the South Bristow field it is found at 
a depth of about 1,000 to 1,150 feet, the depth depending largely· 
on the altitude ef the surface. In sec. 2, T. 15 N., R. 8 E., it lies 
at about 1,400 feet; in see. 20, T. 17 N., R. 10 E., , at about 1,000 
feet; in sec. 6, T. 16 N., R. 10 E., at about 900 feet; in the North 
Bristow field at 1,300 to 1,400 feet; and in the Red Bank field at 
1,500 to 1,6"25 feet. In the Cushing field it probably lies below the 
locally productive Jones sand and above the Cleveland sand. 
DTTEB.VAL BETWEEN CBEOXEBliOARD {1) LIKE AND FORT SCOTT LIKESTONE 

The interval. between the Checkerboard (9) lime and the ]fort 
Scott limestone, the. third of the persistent limestone beds, . measures 
about 550 to 900 feet, and in most of the quadrangle shale constitutes 
more than 80 per cent of it. (See Pis. IV, V, and VI.) . There is 
an appreciable thinning of this intervai in a northwesterly direction.: 
In T. 15. N., Rs. 8 to 10 E ., it m~asures about 800 feet, but in: T. 
17 N., R. 10 E., it is only 700 feet thick, in T . .17 N., R. .9 E., about 
600 feet, and in T . 17 N., R. 8 E., abo~t 550 feet. · . 

The sandstones present in this interval lie almost altogether 109· 
feet or so beneath the Checkerboard ( ¥) lime. Thin limestones are 
recorded in many of the well logs; but these do not show any general 
persistence either in extent or in position within the interval, , and 
the. records may therefore be erroneOus identification~ by the drillers~ 

The sandstones arenoteworthy because they ~re the shallo:west pr~~ 
ductive beds thus far discovered in the Bristow quadrangle, ]jeing 
the source of the gas in the· South Bristow field and in the few wells 
in sec. 6, T. 1't N., R.· 10 E., "-nd the adjacent s~cti()n~._' · 

10 8~1th.' c. D., The Glen~ on a~d gas pooi and v1cln1tY:· Okla. : {j; s. Gec;l. Survey Bull. 
!141, pp. 84-48, 1914. 
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FO~T SCOTT LIDSTONE 
'· 

Above· the sandstone-bearing Cherokee formation and ·below· th~ 
thick shale just described is a 100 to 200 foot zone ·of thin limestones 
and interbedded shale. The available logs do not permit the in:.' 
dividuallimestones to be readily differentiated throughout the quad
rangle, but the zone itself is persistent and is clearly indicated in 
most of the logs. (See Pis. IV, V, and VI.) 

In the Glenn pool this zone is occupied by .two limestones separated· 
by about 100 to 150 feet of shale. The upper of these limestones was 
correlated by SIJ?.ith with· the Big lime and the lower with · th&
" Oswego lime," 11 but White and Greene 12 show that these two beds 
and the intervening shale probably represent the Fort Scott lime-· 
stone of Kansas. The upper of these limestones in the Glenn region 
is generally recorded as the ·Big lime by drillers, and the lower as 

· the " Oswego lime." Both the upper and lower of these Fort Scott 
limestones can be recognized with soine assurance in the logs of many 
of the wells drilled in the eastern part of the Bristow quadr311gle, 
especially in T. 15 N., R. 10 E., and Tps. 16 and 17 N., Rs. 9 and 10 
E. In the western and· southwestern parts of the• quadrangle the 
differentiation becomes increasingly obscure, although the zone as 
a whole retains its individuality. To the west, in the direction of 
the Cushing field, the zone merges into the Wheeler sand, but to the 
~southwest it is represented by three to five thin limestones with inter
bedded shale occupying an interval of about 200 feet. 

The top .of the Fort Sc9tt lim~one as here delimited is fOtmd at 
a depth of about 1,500 to 1,600 feet in the Slick field. In the South · 
Bristow field it lies at about 1,900 to 2,100 feet, and in the Sheetz field 
at about 2,100 to· 2,200 feet. In the northeastern part of the qua.d
r~gle,_ in and around sec. 6, T. 17 N., R. 1() E., it lies about 1,7oo· 
feet ben_eath the surface, and in the North Bristow field at about 
2;100. feet. Farther west, in the Red Bank field, it is found at 2,200 
t6 ~l300 feet. In sees. 7 and 8, T. 17 N., R. 8 E., it is about 2,400 
feet ·below the -surface. A few logs report showings of oil in these 
~estones, but commercial quantities had not been obtained from 
tlre'm·prior to Jun~ 1, 1920. 

. ·. . 

· Ol!EllOXEE SHALE 

.:':f~e interval below the Fort Scott limestone and above the thick 
~9oP.e formation (" Mississippi lime ") measures roughly about 900 
fe~~ and according t? well .logs is occupied principally by interbedded 

~il(a. · Smftb; •C: D., The Glenn on and gas pool and vfclnlt)', Okla. : u. s. Geol. Survey 
Bull. IS41, p. 88, 1914. 

11 
Wbite, L. H., an·d Greene, F. C., Correlation ot the " Wllcoi: " 88Jld in the Okmulgee 

district with the Osage; Oklahoma : Am. AlliiOC. Petroleum Geologists Bull vol 5 No 8 
pp." "401-40'2, 1921. . . ., • ' • • 
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shale and sandstone and a few beds of thin and apparently nonpe~
sistent limestone. (See Pis. IV, V, and VI.) The rocks in this 
interval in Osage County, to the north, have· been referred to the 
-<Jherokee shale, but whether ot not this· interval · in the Bristow 
<}uadrangle represents the same time' equiv~lent can not yet be d~fi
·nitely stated. The writer is of the opinion that the lower 'part of 
this interval, c<;>mprising the Dutcher sand and underlying shales, 
is separated from the over lying portion by an unconformity and 
therefore that this sand may be older than · the true Cherokee and 
ma.y perhaps be even of Mississippian age. This opinion, however, 
is· based on inconclusive evidence from well logs, and therefore in 
this report the Dutcher sand and underlying shales will be consid-
-ered a part of the Cherokee. · . · · 

In the-Red Bank field, according to well logs, the Cherokee ·shale 
is represented by shale and sandstone in about equal proportion~, 
but elsewhere shale predominates and the sandstone beds occur prin
dpally in the lower part of the formation. In the Glenn and Beggs 
regions, to the east, the sandstones ofthe lower part of·this interva,l 
include in descending order the Red Fork, Glenn, Taneha, and 
Dutcher (Rhodes and Scott) sands; and in the Cushin.g ·field, to the 
west, the Bartlesville and Tucker sands. 

The Red Fork sand is probably represented in T. 17 N., R. -10 E., 
where it gave good oil showings in a number of wells and yielded oil 
in commercial quantity in a few wells near the northeast- · corner of 
sec. 20. The sand that supplies small amounts of gas in sec. 9,= T. 
15 N., R. 9 E ., ·at a depth about 200 feet below the top of the Fort 
Scott limestone, may perhaps be considered a near equivalent to the 
Red Fork. · · 

The Glenn and Taneha sands, or a zone o£ sands at the general 
position of these two, persists throughout the quadrangle and· at· the 
west merges into the zone that contains the Bartlesville and Tucker 
sands o£ the Cushing field. Whether any single sandy body· like 
the Glenn or the Taneha is persistent and is the same as the Bartles
ville or the Tucker of Cushing can not be determined with· certainty 
from the drillers' logs, but there is no question that the sand zone 
that includes the Glenn and Taneha of the Glenn and Beggs regions 
includes also the sands differentiated at Cushing as the Bartlesville 
and. Tucker. This sandy zone will be referred to in this report as 
the Bartlesville (Glenn) sand zone. It contains showings of oil 
and gas in many parts of the Bristow quadrangle, and it supplies 
()i} in commercial quantity in the North .Bristow .fi.eld ·and in · a few 
wells in sees. 8 and 16, T. 15 .N., R. 9 E. It also .supplies the gas 
of the wells in sec. 34, T. 16 N., R. 9 E., and sees. 2, 3, and 9, T. 15 
N., R. 9 E., and it contains the productive bed, locally called the 
Tucker sand, found at depths between 2,750 and 2,900 feet in the 
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.Red .Bank field and in the :few wells in sees. 7 and. :1,8, T . 17, N.~ 
R. 8 E . 

Near tlie base of the Cherokee :formation is the Dutpher saQ.d~ 
which since 1920 h~ .yielded large qua:p.tities of oil. in this qu~d- · 
rangle, principally in th;e Slick field. Since 1921 drillers in · the 
Continental pool, a mile or two east of Bristow, and the Poor Fa~m 
·pool; in and around sec. 2, T. 15 N., R. 8 E., have discovere~ rich 
accumulations of oil in the Dutcher sand. Prior to 1920 1t was 
:found slightly productive by two wells near the east quarter corner 
of sec. 10, T. 15 N., R. 9 E. The main exploitation of the Dutcher 
.sand came with the northwestward extension of the development 
in the Beggs field, which reached the Bristow quadrangle . late in 
1919 or early in 1920. In June, 1920, this sand was tapped by a 
few wells in sees. 4,' 5, and 9, T. 15 N., R. 10 E., and sees. 28 and 33~ 
T. 16 N., R. 10 .E . . 

North and northwest from the Slick field the Dutcher sand de
creas.es in thickness a.nd in T . 17 N., R. 10 E., and T. 16 N., R. 9 E.~ 
.apparently thins out. (See. Pls. IV, V, and VL) In this direc
tion it seems . to :follow roughly a line .running diagonally across 
T. 17 N.,. R. 10 E., :from northeast to southwest. For T. 16 N.~ 
R. 9 E., the ·available information is not so definite, :but the Iiorth
w.estward limit of . the sand seems to :follow a line· running west
_southwestward from the northeast corner. The sand is · present in 
most if not all. ofT. 15 N., R. 9 E., and in one small locality near 
the east quarter corner of sec. 10 it has been :found productive by 
a few wells. It generally supplies showings of oil or gas wherever 
reached by the drill. 

Oil is found in the Dutcher sand in several localities where there is 
~no favorable structure in the surface rocks. Clark and Bauer :u. 

-state that west of R. 13 E. in the Okmulgee County district, which 
·lieS east of the Bristow quadrangle, "no east dip in the surface rocks 
js,Jmown * * * except in connection with faulting." · The distribu
:tion of the oil in these localities is controlled in part either by fold
-)i.ng or an arched upper surface which is limited to the sand itself or 
tl)lse· by locally more porous areas in the sand or by a local source of 
'the oil. In the .Slick field, as is shown on page 54, the upper surface 
~of: the sand shows: many minor irregularities. The features above set 
:<forth indicate though they do not conclusively prove that either 
ithere is an unconformity at the top of the Dutcher sand or. else th& 
·edging out of the .sand is the result of overlapping sediments. If a.n 
unconformity is present, then the Dutcher sand is probably not a part 
of the Cherokee shale but belongs to some older formation which may 
be of Mississippian age. . . ' 

. :u Cla~k, R. "r·· ,ani} Bauer, C. M., . Notes on the geol~ of the Okmulgee district: Am. 
Assoc. Petroleum Geologists Bull., vol: 5, No. 2, p. 289, 1921. · · 
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... The. wi9,e areaJ. extent :i,n. northeastern. Oldahoma of the . Dutcher 
sand anl;l .~pecia)ly ofthe Boone .limestone and the underlyll;lg black 
s);lale' and " Wilcox " .sand, all probably separated . from one another 
by unconformities, indicates a long period .of ,little or no deforma
tiop. except elevation or subsidence . . The unconformities have prac
tically. no , ~ngular . relations, and during the long period when the 
different formations were subject to subaerial erosion they must .have 
lain very close to sea level, or else the conditions must have produced 
a floor of nearly perfect peneplanation . . 

MISSISSIPPIAN. ROCKS 

BOONE FORJU.TION 

·Lying beneath the surface of the Bristow quadrangle at a depth 
which ranges from 2,650 feet in the eastern part to 3,200 feet in ·the 
Red Bank field is a series of limestone beds that measure about 350 
to 450 feet ih thickness and are considered to be of Mississippian age. 
This limestone series is found · between the Dutcher and Mounds 
sands in the Glenn pool, where Smith u tentatively correlated· 1t 
With the Morr6w formation and Pitkin limestone. The later and 
more abundant evidence presented by Aurin, Clark, and Trager 15 

·and· by White and Greene 18 has ·without question proved· that 'this 
'li:iliestone series belongs to the Boone formation (the Boone chert br 
"Mississippi lime" of the drillers). It is generally conceded ·that a 
stratigraphic hiatus exists both above and below this formation. · 
.. · Some of the logs of' wells· in the· Bristow quadrangle indicate the 
Boone to be solid limestone; others mdicatEdhe presenee of several 
sandy and shaly partingS. It · may be that the presence of partings 
in the 'limestone is a development which takes place in increasing 
amount toward the west. (See Pis. IV, V, and VI.) 

In and around sec. 7, T. 17 N., R. 10 E., in the northeastern part 
·of the .quadrangle, the tOp of the ·Boone· is ·found at a depth of 2,600 
to 2,700 feet. Farther south, in the Slick field, the Boone 1ies at a 
depth· of ·about 2,800 feet. In: the South Bristow field · it had :not 
been reached·prior to June 1; 1920, but it shouid :be found ·at a depth 
of about 3,000 to 3,200 feet. In sec. 31, T. 15 N., R. 9' K, just south 
of the quadrangle, a well was· drilled to 3,700 feet before encounter
ing the lime, and it is possible that the " lime shell ·'? and " water 

· "Smith, C. D.; The Glenn oil and· gas pool and 'l'iclnity, Oklil. : U. S. Ge0l. Survey Bull. 
1141, pp. 14--'28, 1913. . . 

"Aurin, F. L., Clark, G. C., and Trager, E. A., Notes on the subsurface· pre-Pennsyl
vanian stratigraphy of the northern Mid·Continent oil fields: Am. Assoc. Petroleum Geolo-
gists Bull., vol. G, No. 2, pp. 11'7- 1118, 1921. · . ' . ; ' ' · 

"White,. L. H., and· Greene, F. C., Correlation of the "WUcor ~· lllllld ·In· the Okinulgee 
district with. the Osage, Oklahoma : Am. Assoc. Petroleum Geologists ·Bull,> 'Vol. G, No.' ·&. 
pp.399-407,1921. . 
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sand,. recorded between 3,700 and 3;750 feet in the log of this well 
(No. 34, Pl. VI) may not represent the Boone; The-findings of 'thiS 
well seem to indicate i southwestward dip which carries the Boone · . 
to considerable depth in this direction. . . . 

In the North Bristow field the Boone probably lies about 3,000 
feet beneath the surface, and in the Red Bank field it has been 
found at depths ranging between 3,100 and 3,200 feet. · · 

PRE-MISSISSIPPIAN ROCKS 

u WILCOX " OIL SAND 

17 
For a discussion of this shale . ~ee Au~ln, F. ·L., Oark, G. C., ~~d Trager, E. A., Not~ 

on the subsurface pre-Pennsylvanian stratigraphy of the northern Mid-Continent ftelde: 
Am. Assoc. Petroleum Geologists Bull., vol. 5, No. 2, pp. 122, 127, 1921. 

18 Idem, p. 128. 
10 

White, L. H., and Greene, F. C., CorrelatiQJl of the "Wllcox" sand In the Okmul· 
&'~ district . With. the Osage, Oklahoma : Am. All!soc. Petroleum Geologl8ts Bull., vol. 5, 
No. 8, pp. 4015--406, 1921. 
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BE;DS BELOW " WILCOX " SAliTD 

The beds underlying the first or true " Wilcox " sand, according 
to the reports by Aurin, Clark, and Trager and by White and 
Greene already cited, tnclude ?ther sands'- some of them locally 
.Pt~oductive, and interbedded red and green shales which all these 
authors consider to be the looal representatives of the Tyner forma
tion, of Ordovician age. Prior to June, 1920, this series had been 
deeply penetrated by only one well in the Bristow quadrangle. 
The log of this well (No. 8, Pl. IV), does not show the char
acteristics of these beds as described by Aurin, Clark, and Trager, 
but this may be due to inaccuracy of the drillers in ma~ing the 
record. 

Underlying the Tyner formation in the region east of Moskogee 
is a siliceous limestone which Aurin, Clark, and Trager 20 designate 
simply " Ordovician siliceous limestone." Their correlations indi
cate that this limestone is present east, west, and north of the Bristow 
quadrangle, and hence it · should probably be present withiri the 
quadrangle. It seems probable that this is the limestone at a 
~epth of 3,705 to 3,953 feet recorded in log 8 (Pl. IV). 

STRUCTURE 

DEFINITION 

The term " structure" as used in geologic reports indicates the 
position or lay of the rock beds and has no reference to their com
position or to the materials which they contain. Sedimentary rocks, 
such as those of the Bristow quadrangle, lie in layers one upon an-

. other in a manner somewhat similar to the leaves of a book. Indi
vidual rock layers, however, a.re not of uniform thickness, like the 
leaves of a book; they thicken nnd thin and may even pinch out. 

The successive layers were originally deposited on practically level 
surfaces and hence lay in horizontal positions. In some regions 
they still lie horizontal, but at most places throughout the earth 
they have been subjected to earth movements which have deformed 
them, so that most of them are inclined or tilted, folded, broken, or 
upturned, and the structure of such layers is said to be inclined (dip
ping or monoclinal), folded (anticlinal, domal, or synclinal), faulted, 
or vertical, as the case may be. The rocks of ·a single formation may 
he horizontal in one locality and inclined, folded, or faulted in an
other. 

1 
An upfold or arch of the beds is an anticline, and a do~n

fold or trough is a syncline. These structural features as a ~ule do . 
not correspond with the surface features, for anticlines may occur 
beneath valleys as well as beneath hills and · tidges, or on the slopes 

"'Op. cit., p. 121. 

102896-25-3 
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between hills and valleys, o·r they may even cross from· the high~ 
,lands into .the lowlands, and. in like· manner synclines may occur~ 
neath either hills or valleys or may e;\.-tend across both hills ap.<I: 

. -v·alleys. · - · 
By structure, then, is meant the general_ attitude of the rock la:y~rs, 

and the term is not restricted .to beds that have been deformed,, for 
beds that lie in their original horizontal position are said to have 
flat-lying or horizontal structure. Some petroleum geologists use 
the term in a different sense, speaking of " a structure " in some par
ticular locality when in reality they mean an anticline or structural 
feature of some other type that they consider favorable for the accu
mulation of oil and gas. 

REGIONAL STRUCTURE 

. Throughout northeastern Oklahoma, southeastern Kansas, and 
adjacent regions the rocks that crop out have characteristically 
.a gentle w~tward to northwestward dip, generally measuring less 
than 1°. This westward-sloping attitude of the rocks is usually 
classified as a regional monocline. The extensive tilting of the 
beds that produced this attitude was brought about by an uplift 
that centered in the Ozark Mountains. Similar deformations oc
curred at about the same time in the Ouachita and Arbuckle moun
tains of southeastern and south-central Oklahoma. The territory 
affected by these earth movements was large. This extensive re
gional de~ormation probably took place late in Permian time or .at 
its end . . 

Since the development of this. extensive monocline the beds have . 
been beveled by erosion, so that the oldest, or lowest stratigraphi· 
cally, are exposed in belts at the ~ast side of the monocline, and the 
succe~sively younger beds appear farther and farther west and north- · 
west. 

STRUCTURE OF THE BRISTOW QUADRANGLE 

GENERAL FEATURES 

. The Bristow quadrangle lies on the regional monocline of north-
. eastern Oklahoma. The general strike of the rocks in the quad
rangle is about N. 15° E. and the dip N. 75° W. (See Pis. II, VII, 
~nd VIII.) The dip averages about 75 feet to a mile. The highest 
_structural ~oint is in the southeast corner of the quadrangle, and 
the lowest m the northwest corner. As on the regional monocline, 
_so here t~e . rocks that are stratigraphically the lowest crop out at 
_ th:e east s1de of the quad~angle, and each succeeding belt of outcrops 
from east to west rer>resen~s in general beds younger and higher in 
the stratigraphic section. · Plate II gives the surface distribution 
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of the formations, and Plates IV, V, and VI, show graphically in 
exaggerated form the westward inclination of the strata. 

The westward. monoclinal slope of the rock beds is not uniform: 
it is modified by variations in the rate of dip, local folds, and small 
faults, reflected in the surface rocks, shown on· Plates .II, VIT, and 
VIII. 

The most prominent structural features of the quadrangle are a 
series of faults, which are grouped in four distinct lines crossing 
the quadrangle in a direction that closely parallels the strike of the 
rock beds. The individual faults, however, trend in a northwesterly 
direction at an angle of about 45° from that of the groups. The 
parallel trend of the individual faults and of the groups of faults 
is a noteworthy feature that receives special treatment elsewhere in 
this report (pp. 35-38). 

Associated with the faults are several minor folds, which appear 
to be intimately related to the faults, but a notable exception is to be 
found in a larger fold in the northwestern part ofT. 16 N., R. 8 E ., 
which can be subdivided and is treated in this report as two folds, 
the North Catfish and South Catfish anticlines. These folds, even 
though geographically associated with faults, present some evidence 
which suggests that they were formed independently of the faults. 
These features also are treated in more detail in the discussion of 
the oil and gas developments. 

FIELD METHODS OF DETERMINING STRUCTURE 

The topographic map of the Bristow quadrangle made by the 
United States Geological Survey in 1914 and 1915, in cooperation 
with the Oklahoma Geological Survey, was used as the base on which 
all the geologic observations were plotted. The structure was de
termined by locating on the map and determining the altitude of 
the outcrops of numerous specific beds, among them the Elgin, the 
Fusulina-bearing bed at the base of the Bristow formation, and the 
Dewey limestone, all described on preceding pages. Almost all the 
contacts of shale and sandstone that may be seen in this region and 
could be traced for even a mile were used in determining the struc
ture. Because the several contacts of sandstone and shale can not 
be differentiated from one another lithologically, it was necessary, 
in order not to confuse one with another, to traverse the entire out
crop of every such contact traced: Although this was an extremely 
slow and tedious method, it was the only one· that was at all reliable, 
and even it is not considered infallible for this region. Some of the 
more prominent of such outcrops are mapped on Plate II. Local 
stratigraphic sections were measured wherever several successive 
beds were exposed, and these were helpful as a check to the tracing . 
of the several beds. 
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The determinations of altitude of rock outcrops used in present
day petroleum investigations in the Mid-Continent region are fairly 
accurate. Permissible maximum errors ranging from 2 to 5 feet ·are 
common, and such a degree of accuracy usually requires the use of a: 
spirit level or refined vertical-angle determinations. The latter 
method was prohibited by the thick timber of the country, and 
although spirit-level determinations could have been made the dense- . 
ness of the timber would have precluded the taking of sights averag
ing more than 200 or 300 feet in length, and for that reason this 
method was considered too slow and altogether impracticable. In 
determining the altitude of the beds the aneroid barometer was the 
principal instrument used. The altitudes so determined were checked 
by hand leveling wherever practicable. To indicate the great care 
used in the determinations it seems advisable to describe the method 
in detail. The barometer is set at some point whose exact altitude 
is given on the topographic map or indicated on the ground by a 
bench mark, and the time of setting the barometer is noted. (In 
addition to the numerous altitudes given on the published topo
graphic map, the writer probably had half as many more for less 
important points, which were obtained by copying from the topog
raphers' original plane-table sheets.) The rock outcrops whose alti
tudes are to be determined are then visited, and the altitudes as given 
by the aneroid barometer, together with the time of each reading; 
are recorded. As soon ther:eafter as possible the barometer is checked 
on the original or some other accurately determined point. If the 
reading of the barometer .shows any discrepancy from the true aJti
tude at this point, discrepancies probably also exist in the altitud~ 
as read on the outcrops. The readings are then adjusted ac<;:ording 
to. the time that has elapsed between the original setting of the ba
rometer and each reading. The time that elapsed between the setting 
and checking of the barometer in such traverses ranged from less 
than half an hour to two hours . . If the atmospheric pressure has been 

. c.Qnstant or has been changing at a uniform rate, ·the altitudes thus 
:;determined may be considered approximately correct. If at some 
:.subsequent time an outcrop is again visited, a second reading is taken 
to check the original. Should such a check reading not accord with 
the. original determined altitude within a few feet, or should the 
geologist have any reason for suspecting any appreciable error in the 
determination, the work is done over until there is a reasonable chook 
_and the determinations can be considered approximately correct. 
Many determinations of altitude were checked within a few feet as 
many as three or four times. Such checking and recheckinO' leaves 
but litt]l) chance for errors of any appreciable size. The checking 
was particularly careful in the areas of the anticlines and faults. 
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METH;ODS OF REPRESENTING STRUCTURE 

The most practicable method of representing simple geologie 
structure on a map is l:>y means of structure contours. A structure 
contour is a line connecting all points on the key bed. to which it 
refers tha..t have the same altitude . . For 'instance, the 850-foot con
tour on Plate VIII shows the line· along which the base of the 
FusuUna-bearirig bed at the bottom of the Bristow formation .is 
850 feet above sea level. In like manner the 860-foot contour in
dicates an altitude of 860 feet, and the 840-foot contour an nltitude 
of 840 feet. The "contour interval" . (the vertical distance betwee!l 
the altitudes represented by adjacent contours) used on Plate VIII 
is 10 feet. It is possible to determine from the spacing of the con
tours the approximate altitude or lay of the· key rock to which they 
refer. Where the contours are close together the dip is greater than 
where they are widely separated. · 

Inasmuch as the Fusulina-bearing bed of the Bristow formation 
crops out in a relatively narrow belt across the region its altitude in 
localities outside of its area of exposure must be computed by add
ing or subtracting, as the case may be, its distance below or above 
the other outcropping geologic horizons which were traced and whose 
altitude was determined. In thus computing the altitude of.the base 
of this bed over the region it must necessarily be assumed, in the 
a.bsence of evidence to the contrary, that the intervals between the 
base of the. Fusulina-bearing sandstone and each succeeding bed 
above or below are the same underground as they are where the 
beds crop out at the surface and the intervals can be measured. It 
is known, however, from the way in which these intervals thicken 
and thin and even disappear on the outcrop that they are not con
stant. Well logs, if they accurately recorded the base of the Bristow 
formation, would be a great help in determining the accuracy of 
the computed altitudes on this bed. This bed, however, is nQt one 
in which drillers are specially interested, and hence its depth is not 
accurately measured. In many well logs its presence is not even 
recorded. For these reasons well-log data were not used in drawing 
the structure-contour map (Pl. VIII). 

Most of the sandstones and shales vary in thickness from place to 
place along their outcrops, as is well illustrated by Plate Iii. If the 
thickness of individual beds is not constant at the surface it is pre
sumably also not constant where the beds are concealed beneath the 
surface, and hence the distances between the several beds and the base 
of the Bristow formation are doubtless variable from place to place. 
For this reason the structure of the Fusulina-bearing bed can not be 
accurately determined at any considerable distance from its outcrop, 
and the structure shown on Plate VIII must be considered approxi-
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mate onlv. a compromise between data . on strike, dip, and strati
graphic i~terval obtained in the field and the judgment of the writer. 

The field obsenations resulted only in ascertaining the altitudes 
of the outcropping beds and measuring where possible the int~rvals 
between them. The change in altitude of any single bed supplied 
information for determining the dip, and from the dip it was pos~ 
sible to project one bed beneath the outcrop of an adjacent one, and 
in this way to determine intervals between beds even though their out~ 
crops were some distance apart. The compiled results of this work 
are given on a separate map (Pl. VII), which shows by means of 
lines the strike of the rock beds whose lines of outcrop were mapped 
and whose altitudes were determined. In localities where the inter
Yals between adjacent rock beds are constant these strike lines were 
so spaced that for practical purposes they are structure contours with 
intervals of 10 feet. In localities where' the beds thicken or thin so 
that the intervals between adjacent mapped beds varies the strike 
lines on such beds run at angles to each other. In such localities the 
converging or diverging strike lines were either abruptly terminated 
or abruptly added, but always with the attempt to make the interval 
between adjacent lines repi·esent as closely as possible structure in-
tervals of 10 feet. · 

The difference petween this strike-line map and the structure-con
tour map (Pl. VIII) is that tlus map represents facts as determined 
in the field instead of a compromise between data of different kinds 
and the judgment of the writer. It shows the localities where the 
intervals between outcropping beds vary, also the strike of the 
exposed ledges. The structure-oontour map, on the other hand, is 
merely an attempt (the word" attempt" is used advisedly) to show 
the attitude of the base of the Bristow formation by structure con..: 
tours at 10-foot intervals, based on data which may be in error a_J) 
much as 100 feet at a distance of 5 miles or more from the outcrop. 

No·two geologists using the evidence on the strike-line map (Pt 
VII) as a. basis to draw up a structure-contour map would obtain 
th~ same results. The mnp here given (Pl. VIII) must be consid
~red merely the writer's interpretation of the evidence. The two 
maps show but little difference within a belt 3 miles wide on each side 
of the outcrop of the base of the Bristow formation, but this simi
larity is due to the constancy of intervals between the beds that 
crop out in this belt. If in places at a greater distance from the 
outcrop of the key horizon the structure contours approximat~ly 
agree with the strike lines, this must be considered a coincidence 
rather than an expected result. On the other hand, it is probable 
that the structure-contour map gives a good general picture of the 
structure, for t.he local irregularities ·should compensate one another, 
because the beds in the aggregate are more or less parallel except in 
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so far . as a regional separation or convergence in some direction is 
caused by thickening or thinning of some member or group in ·that 
direction. 

The stdke-line map is of especial value for determining local 
structure in detail and is fa1; preferable for use in choosing sites 
·for test wells, especially in localities at a distance from the outcrop 
of the base of the Bristow formation. 

FAULTS 

The most not~worthy feature of the faults in this quadrangle is . 
their approximate parallel trend and their grouping into· series 
that are also parallel. (See Pls. II, VII, and VIII.) They trend 
about N. 30° W. and lie en echelon in linear groups or series that 
trend about N. 15° E., or nearly parallel with the strike of the 
strata. The individual faults are of minor magnitude, both ill 
vertical displacement and in areal extent. The largest stratigraphic 
displacement is about 130 feet, and the greatest length about 3% 
miles. : 

Within the quadrangle there are four groups or series of faults, 
two of which are much more prominent than the others. The two 
main groups extend from the north-central part of the quadrangle 
to the southwest corner and from the northeast corner to the south· 
central part. 

As the rock outcrops in this region are so poor and unsatisfactory 
for determining the details of the geologic structure, it may be well 
to describe briefly the criteria upon which the mapping of the faults 
is based. The best evidence consists in slickensided faces of sand
stone outcrops. Plate IX shows the most prominent of such slicken
sided fault planes observed in the region, in the north-central part 
of sec. 5, T. 16 N., R. 8 E. At most places such exposures are very 
small and stand but a foot or two above the surface. An intermittent 
row of such outcrops marks the course of a fault with certainty. 
Such exposures are exceptional, however, and are limited to places 
where sandstone and shale are on opposite sides of the fault plane 
and the shale has 'been eroded, the sandstone being left standing 
above the adjacent surface. · 

In the displacement of the rocks caused by the :fault movements 
the rocks adjacent to the fault planes were sheared in a zone several 
feet thick. The fractures in these shear zones have subsequently 
been filled by veinlets of siliceous material, and these veined shear · 
zones (Pl. X) are to be seen at many places where the slickensided 
fault planes are not exposea. Moreover, they are exposed where the 
opposite sides of the fault consist of sandstone. 

Another criterion for detecting faults is the discordance of beds 
on the two sides of the fault, but· this criterion is difficult of appli-
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cation wher~ there are no -good· horizon markers, as in areas whet~ 
shale is the surface rock. Still another criterion, the discrepancy in: 
the position of contour lines as determined from t~e evjdence a~a~~ 
able,. was employed in locating . a supposed fault m an area of. n:o 
outcrops in sec. 12, T. 17 N., R. 8 E. 

The slickensided surfaces developed in sandstone represent the · 
positions of the fault planes. The plane of the fault in the north- . 
central part of sec. 5, T. 16 N., R. 8 E., is thus indicated as dipping 
60° SW . .A.s the dropped block is in the direction of the dip of the 
fault ,plane, the fault is of the normal type. The same is true of 
the fault in the NE. 1,4 SW. %, sec. 15, T. 16 N., R. 8 E., which dips 
55° sw . 

.A.s there is no direct evidence tb,at thrusting has taken place along 
any of the faults, ap.d as rione of the structural features suggest 
th,rust faulting, ~ll the faults are considered normal The dip of the 
fa~~~ ·,Planes pro.bably ~aries . . fl.t some places it is probabl! gr~ater 
than 60° and at other places less than 55°-the measured dips at the
locallties mentioned above. It is also probable that the individual 
fault planes change in, . ~ip from place ;to place. The faults whose 
trite.es . are not altogeth:er straigP,t but are more or less curved or 
bowed as shown on the i:naps may have these irregular courses be-
cause of variation j,n. dip. · 

Besides the faults shoWn. on the maps (Pls. II, VII, and VIII), · 
there may be othersin th~ qua<lrangle, for which, however, the writer 
was unable to find positive- field evidence. One locality where a 
faul~ way be present is between t;he k;noll represe:p.ted by the two round 
~ntoprs near th~ . ceri.ten. of s~. 19, T, 15 N., R. ~o E., and the .. 
ridge to the southwest, If a I fault · exists here it would be in line .. 
with. two oth~r~ to the~orth .a~d . east. Another possible locality for ·· 
a fault is the northea~tern part of sec. 26, T. 16 N., R. 9 E. I£ one 
existS; ~~re it must be comparatively .small. Faults may also occur 
in other· localities where the outcrops are poor, as shown on Plates 
VII and VIII by the dashed contours. 

Similar linear series o~ faults are rather extensive in northeastern 
Oklahoma. The writer has found them near Paden 21 and east and 
northeast of Okemah.22 They also occur in the Hominy and Paw
huska quadrangles,23 to the north, and in the Cushing region,2• 

to .the northwest. 

2i Fath, A. E ., and Heald, K. C., Faulted structure in the vicinity of the recent oU 
and P.S deve1o11111ent near Paden, Okfuskee County, Okla.: Oklahoma Geol. Survey . Bull. 
J9, pl. 2, pp. 858-360, 1917, 

.• Fath, A. E., Emery, W. B., !!oDd Heal~, K. C., unpuhllshed report in U. S. Geol. Survey. 
• :White, .Davld,-and others, Structure and oil and gas resources of Osage Reservation. 

Okla.: U. S. ~eol. Survey Bull. 686, 1922; personal communication trom R. H. Wood . 
... Buttram, Frank, The Cushing oil and gas field : Oklahoma Geol. Survey Bull. 18 pl. 

1. : :1;9],~. . . . • 
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FAULT SCARP SHOWING SLICKENSIDED SURFACE OF SANDSTONE PRODUCED 
I.IY FAULT MOVEMENT 
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VEINED SANDSTONE FROM SHATTERED AND RECEMENTED ZONE ADJACENT 
TO A FAULT 



S;rRUCTUR.l1! 

· 'rh«(C»"igin.; ;of th~; ·~!l-:Ult$ h~s .peell! .di~c~d ~t· cotl,$jd~rJi~l~-4~Pgt)l 
by ,the ·wx:iter_jn.two·pllevious. publicatit;>~s2~ .and :h~l'lce willt :be:-tr~te.d 
only l?riefly ;in this :J:espect. 

, The. faults are normal-that is, th~ d.ownthrow is in the direction 
of.the .hade-and therefore the immediate .forces that caused .. the ip.- ; 
div~duai: fractures were probably tensional in nature -and operated ·· 
horizontally in a direction normal to their trend, or about N. 60° :m,, 
On the other hand, the linear·.grouping of these fractures into belts 
and their general . unifotm development throughout each belt sug
g~t, as the most si,I:Qple explanation, that the faults of any.one s~ries. 
were formed simultaneously by a horizontal force that operated in a: 
direction parallel to· the trend of the series, or about N. l5°: E. 

; IJ'he Pennsylvanian rocks that· forrii the upper thousand feet of 
strata in this region are probably too weak and incompetent to trans~ 
mit horizontal forces through 'the distances-50 miles or more-ove:c 
which some. 'of these fault belts extend. It is therefore. assumed that 
the massive pre-Cambrian crystalline rocks lying at an unknown 
depth and the ·overlying massive and strong lower Paleozoic strata 
are the rocks in which these forces were transmitted. 

The deformation of the weak and yielding strata near the surface 
·would differ from that of the de~p~seated strong and competent 
be.ds. !l)~tead of breaking or shearing sharply along a ne~rly verti
cal plane or zone parallei to the fracture or she~r zone in. the under- · 
lying strong rocks along which a horizontal displacem~l!-~ ~ad oc-. 
curred, the weak strata would be bent and the parts would tend to 
be dragged apart, s~ that' tension would be produced diagonal to the 
direction of movement . .. Under.,this expJJl.natio.n-the fr.ac.tures pro
duced in the rocks immediateiy overlying th~ harder rockS in which 
the horizontal displacement occuned: .woUld be tears, which would 
remain open if' it were not for the ·adjustment that wohld immedi- i 

ately take place in these overlying =formations. According to this . 
explanation the fracture would be closed up by the slumping or giv
ing way of · the· soft .rocks on one ·side or the other; which .would 
result in a small vertical displacement of the beds -on opposite sides 
of the fissu:nr-that is, there would be a normal fault. The fissuring 
due• to lateral movement would not cause· displacement of. the strata 
at the surface, but the later adjustment would. Although the 
deep-lying fractures may have been irregular tears, their upward ex
tensions into the overlying, less loaded material caused by the slump
ing would be straighter, and at the surface they would be repre· 
sented by regular normal faults. 

• Fatb, A. E., Tbe origin of tbe fnults, anticlines, and burled " granite ridge " ot tbe 
northern part of the Mid-Continent oll nnd gas fteld ; u:· S. Geol. Survey Pro!. Paper 128, 
pp, 75-84, 1920; Geqlogy of tbe Eldotado on and gas fteld, Butler County, Kan.a.: Kansaa · 
Geol. Survey Bull. 7, pp. 111(}-155, 1921. 
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In applying this explanation; to thk faults· lil 'th~ Mid-Continent 
field, it beco:rhes evident that the direction' of the;she'aring movement 
in the hard, competent deep-lying rocks must hav~· been along the 
belts of faults, the territory ·on "'.the east side·of each fault belt having 
moved northward· relative to that on the west side:. For the faulted 
1;egion as a whole the movement may be likened to a regional shear
ing, in which the belts of faults in -the _weak surface beds mark thr 
location of the fault planes in .the.granite basement; . . 
If the soft and yielding beds were sUfficiently · thick faulting of 

this type would be gradually:dissipated upward'and would .not reach 
the surface. It is therefore probable that .in addition to ·the faults 
found at the surface others exist beneath the sutface along the same 
belts. There is also a possibility that additionafbelts ·of diagonal 
faults may be present in the deeper rocks an,d not ;reach the surface 
because the movements which initiated them· were· not as great as 
those which produced the ·faults that ' now show at the surface. 
Some inconclusive :evidence of the· subsurface= ' conditions along 
these fault belts IS discussed in connection with . the . Slick field 
(pp. 52-54). 

ANTICLIN~ IN SURFA~ ROCKS ANJ> ·.SUBSUJU'AOE .STRUCTURE 

The anticlines and other · feature8 of the .structure are described 
in detail in connection with the account of -the oiUind gas fields on 
pages 44-59. · · · ' ·• · 

. ' • ·... ~· 

· OIL AN.D GA~ p;EVE~O;~~EN~ . 

Drilling for oil . and. -ga.S . in.:the . .-BristPw qtiadt'.~ngle began before 
Indian and Oklahoma territOTies were ci>mbined ·to: make the State of 
Oidahoma and even preceded. the :op~hing: 0£ :the Glerin pool, in 
1906. J. J. Curl, of Bartlesville, dr~lled. the first<hole, ·in 1905, in 
the northwest corner of 'sec; 29,. T. :i6 N.,. ·R 9 .E.; :at the. present site 
of the refinery. When the drill had reached a depth of-abou~ 1,000 
:feet the driller e:xperieneed considerable trouble·; and the hole was 
plugged and abandoned. ·· The rig was .skidded .. ,a -·few feet, and a 
second hole was started, but· at tlie same· depth shriilar trouble was 
experienced, and in the sm;rim:er of 1906 this· hole a.lifu was .abandoned. 
So·far as could .be ascertained, no.logs ot'these h~les were kept, and 
as the sites are now covered .by .the refinery.:build.Higs "they are not 
indicated on the maps. .. · · · . . 
. · In November, 1906; the second atteip.pt to fiti~\,oil and gas .was 
started by Messrs.J.\.1:atts<,ni; )3ad1es',,.·a~d : F~ee~i.h<l;::.a.na .the results 
were more encouraging. The well was put·down in the same quarter 
section as the earlier unsuccessful holes bti.t rarthkr ··southeast ·on the 

. . . ·. . . ' 
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southwest bank of Sand Creek. · The drilling of this well progressed 
intermittently. At a depth of 1,395 feet a small flow of gas (about 
100,000 cubic feet a day) was found, but drilling continued to 2,030 
:feet, where a good showing of oil was encountered. Drilling was 
suspended at this depth for about 40 days. When it was found. that 
no commercial production could be obtained at this depth the hole 
was continued to 2,250 or 2,275 feet, again shut down for a short . 
time, and then drilled to 2,500 feet, when operations were once more 
stopped, this time for more than a year. When drilling again started 
it continued to a depth of 2,680 feet. No more favorable showings 
were encountered and nothing more was done .until 1909, when the 
hole was plugged back to the gas sand, which was then shot and the 
gas turned into the Bristow town supply and used for about 60 days 
during the cotton-ginning season. The well was then completely . 
plugged. · 

In 1921 deep drilling in this vicinity found the Dutcher sand to 
be a rich producer of oil. Information pertaining to the extent and 
other details of this field, known as the Continental pool, was not 
available for inclusion in this report. 

Dttring the intermittent drilling of the well in sec. 29, T. 16 N., 
R. 9 E., several other wells had been drilled east and southeast of 
Bristow. In the · winter and spring of 1907 Dabney & Duff drilled 
a well with a Star rig in the NE. %, sec. 25, T. 16 N., R. 9 E., which 
reached a depth of 2,460 feet. Oil and gas showings were encom1-
tered between 1,:700 and 1,800 feet and again at about 2,400 feet. 
No other information concerning this well could be obtained. 

In the sumlner of 1907 Frank Barnes and Claude Freeland started. 
a well in the NW. %, sec. 2, T. 15 N., R. 9 E. On December 20 of 
that year a flow of gas, amom1rting to a scant million cubic feet daily 
under a prcssnre of about 1,000 .pounds, was encountered' in a 15-foot 
sand found at a depth of 2,485 feet. After be.ing shut down for a few 
days the well was .deepened to 2,562 feet, but then it was plugged back 
to the gas sand, and its supply was used by the town of Bristow. 
This represents the first suc.cessful well to be completed in the Bris
tow quadrangle. The well was still being used in 1917, when its flow 
was practically undiminished, even after nine years of service. 

After the completion of this small gas well a well was started by 
the Allen Oil Co. at the south side of sec. 8, T. 15 N., R. 9 E., on 
the Abraham Allen farm. At a depth of 818 feet a 12-foot oil sand 
was encountered. Drilling continued, however, and reached a depth 
of about 2,300 feet by the summer of 1908 without finding any other 
noteworthy showings. The well was then plugged back to the oil 
sand at 818 feet, and after S'hooting the sand the oil was bailed and 
gaged for a daily production of about 15 barrels. Nothing more 
was done with the well, and on the writer's last visit, in 1917, the 
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oil stood within a few feet of the top of the casing. So far as knoWD· 
no log was kept. of the drilling. 

After this discovery of oil three attempts were made in the imme·. 
diate vicinity to find a greater production ·in the same sand. The~ 
attempts were all unsuccessful. The first was made half a mil& 
northeast of the Allen well. The sand was found, but it showed only 
a little gas. The second attempt was made a few hundred yards west 
of the original well. In this hole the sand · was dry. The third 
attempt was made in the spring of 1909 a few hundred yards north. 
of the original well, and here the sand was found to be broken. AU 
these holes were drilled during the intermittent drilling of the weli
in sec. 29, T. 16 N., R. 9 E. , the gas from which·was not used until 
the fall of 1909. · 

The work above outlined marks what may be called the first stage· 
in the oil and gas development in the Bristow quadrangle. It was· 
contemporaneous with the great development of the ·Glenn pool. The 
results were discouraging, and no other attempt was made to find 
oil and gas until December, 1~no, when the Oklahoma Natural Gas: 
Co. drilled a dry hole in the NW. * sec. 6, T. 16 N., R. 10 E.28 On the 
completion of this hole the. same company drilled another in Mdrch 
and April, 19i1, one-third of a mile to the northwest, in sec. 36, T. 
17 N., R. 9 E., where at a depth of 990 to 1,010 feet gas was en
countered with .an initial flow of 7,000,000 cubic feet a day~ The 
supply was turned into the 12-inch pipe line of this company, which 
at that time carried gas to Oklahoma City, until the pressure de
creased to a point at which it would no longer force gas into the 
pipe line. The well was again connected to the pipe line In February t 
1917, when its open-flow capacity registered 350,000 cubic feet a: 
day with a :r.:ock pressure of 315 pounds. This was the second suc
cessful well in the quadrangle. 

At about the time the well just described was beirig drilled the
Nina Oil Co. drilled a well in the SW. 14 sec. 2, T. 15 N., R. 9 E., 
about. two-thirds of a mile south of Barnes & Freeland's gas well. 
At a depth of 2,486 feet the gas sand of the Barnes & Freeland well 
was reached, but drilling continued to a depth of 2,570 feet. The
well was then plugged back to the gas sand and tubed with a packer,. 
and all the casing was pulled. The gas was turned into the Bristow 
supply and used for two weeks, when the well began to make oil 
with the gas. On being blown off the oil flowed over the derrick 
through the 2-inch tubing. A short time afterward water began tQo 
appear, probably because of a defect in the packer, and spoiled the· 
well for either gas or oil. Because the casing had been pulled, the 
well had to be abandoned. 

,. U. S. Geol. Survey Bull. 661, p. 98, 1918. 
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Another well wa~ being drilled at about this time by the Selby 
()il Co. and Frank Barnes in the SW. 1,4 sec. 10, T. 16 N., R. 9 E. 
It encountered several showings of gas and at a depth of 2,565 to 
.2,577 feet a showing of oit:n The well was drilled to 3,010 feet and 
then plugged back to the sand at 2,565 feet, which was shot with a 
small charge. The result was unsatisfactory, and the hole was 
.abandoned. 

In the summer of the same year (1911) the Oklahoma Natural 
Gas Co. drilled a hole in sec. 30, T. 17 N., R. 10 E.r which proved 
unsuccessful. Some gas showings were encountered, for small 
bubbles were coming up through the water-filled casing when the 
site was visited in the summer of 1915. · 
, In 1912 seven wells were started. A gas well with a capacity of 

. .about 3,000,000 cubic feet a day was completed on June 1 by Joe 
.Abraham, Frank Barnes, and James Stout. This, the third . success
ful gas well in the quadrangle, is near the center of the south line 
-of the NW. 14 sec. 9, T. 15 N., R. 9 E.· The other wells being drilled 
in this year were in sec. 20, T. 17 N., R. 10 E.; sec. 32, T. 17 N., R. 
10 E.; the NW. 14 sec. 8, T. 15 N., R. 9 E.; sec. 5, T. 17 N., R. 8 
E.; sec. 20, T. 17 N., R. 8 E.; and sec. 2, T. 15 N., R. 8 E. All were 
tin8uccessful. The Carman No 1 well, in the northeast corner 
-of the NW. 14 NW. 1,4 sec. 8, T. 15 N., R. 9 E., found a showing of 
30 barrels of oil in a sand at .1,295 feet but was abandoned beca.use 
-of a bad hole. 

The year 1913 saw seven wells started, but only one of them, 
the George Barr No. 1 well, in the SW. 14 NW. 14 sec. 8, T. 15 N., 
R. 9 E., was successful. It was. drilled to about 2,250 :feet 
but was plugged back to a. gas sand at 1,262 :feet, from which a 
flow was obtained amounting to about 1,000,000 cubic feet a. day. 
This well was connected with the Bristow supply and was still 
being used in 1917 but was abandoned prior to May, 1920. After 
the good showing in the Carman. No. 1 well, drilled in the fall of 
1912, well No. 2 was started a quarter of a mile to the south. It 
was dry at 1,400 feet and abandoned. Other unsuccessful wells 
drilled in this year were in sec. 26, T. 17 N., R. 8 E.; sec. 3, T. 16 N., 
R. 8 E.; sec. 30, T. 16 N., R. 8 E. (just west of the quadrangle 
boundary); sec. 29, T. 17 N., R. 9 E.; and sec 33, T. 17 N., R. 9 E. 
The well near the center of the E. Vz NE. 14 sec. 20, T. 15 N., 
R. 10 . E., was probably also drilled in 1913, although not cer
tainly. 

27 An Incomplete Jog of this well Is published In U. S. Geol. Survey Bull. 661, p. 97. 
The following Items should be added to make the log complete: Blnck slnte 2.510 to 
2,555 feet; snnd 2,555 to 2,580, with show of oil from 2,565 to 2,577 ; not reeorded 2,580 
to 2,585; snnd 2,585 to 2,710, with o. bole full of water nt 2,610; white slate, 2,710 to 
2,950; lime 2,950 to 3,010 (this Is probably the Boone as defined in tbe present report). 

""U. S. Geol Survey Bull. 661, p. 98, 1918. 
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In 1914 well No. 3 on the Carman farm was drilled in. the 
. southeast corner of the SE. 1,4 NE. 1;4 sec. 8, T. -15 N., R 9 E . · It 
. encountered the same gas sand that was found in well No. 1 and 
the Barr well but was drilled deeper, and at 2,625 to 2,660 feet it . 
encountel'ed an oil sand which, when pumped, furnished an initial 

·daily production of 20 barrels. This represents the first success
ful production of oil in the quadrangle. The well was still being 
pumped in 1920. Four other wells were started during this year, 
all of which were unsuccessful. They were in sec. 36, T. 16 . N., 
R. 9 E.; sec. 5, T. 15 N., R. 9 E.; the southeast corner of sec. 9; T. 
15 N., R. 9 E.; and sec. 19, T. 16 N., R. 10 E . 

In 1915 five wells were started in the quadrangle, in the following 
order: Sec. 26, T. 15 N., R. 9 E.; sec. 20, T. 17 N., R. 8 E . ; the NW. 
1,4 SW. % sec. 9, T. 15 N., R. 9 E . ; sec. 14, T. 15 N., R. 8 E. ; and sec. 
·1, T. 16 N., R. 9 E. The well in the :NW. 1,4 SW. 1,4 sec. 9, T. 15 N., 
R. 9 E., developed gas at 2,540 feet, with a daily capacity of 
6,000,000 cubic feet. It was Connected with the Bristow supply. In 
the spring of 1917 oil appeared with the gas, and the · supply of 
oil finally became so great as to be detrimental to the use of the well 
·as a gas well and hence it was shut in. This was the state of affairs 
in May, 1917. At some later time the oil was allowed to flow, and in 
May, 1920, it was reported· to be producing about 71;2 barrels daily. 
The well in sec. 1, T. 16 N., R. 9 E., developed an aggregate of several 
million cubic feet of gas from several sands, but this was not deemed 
sufficient to make it a paying gas well and l1ence it was plugged and 
abandoned. The other three wells drilled in 1915 were failures.· 

Intermittent wildcatting continued in 1916, and this year saw 
the development of the first gas field of real importance, which may 
be ca-lled the South Bristow field. The Cosden Oil & Gas Co. drilled 
the initial well in this field, which was brought in on August 3. It 
was in the southwest corner of the NW. 1;4 sec. 22, T. 15 N., R. 9 E., 
and after 36 houi·s of continuous flow its daily capacity was measuFed 
to be 41,664,000 cubic feet, with a rock pressure of 420 pounds. . After 
seven days of continuous ope~ flow its daily capacity had declined 
to 39,600,000 cubic feet. With the completion of this gas well drill· 
ing becam~ active in its vicinity, and by May, 1917, thirteen addi
tion\1-l wells had been drilled, of which two were dry and -two very 

·small wells were abandoned. At this time another well was being 
drilled and two new rigs were in place. Most of the gas from this 
field was sold to the Oklahoma Natural Gas Co., which connected 
~he field to its 12-inch line by an 8-inch line. 

In 1916 another oil well was drilled in the northeast corner of the 
SE .. 1;4 SE. % sec. 8, T . 15 N., R. 9 E. It produced about 20 barrels 
.a day by pumping, from the same sand as the o11 well in the NW. 1;4 
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of this section. Its productivity lasted for a few y~ars . only, and in 
1919 the well was abandoned. 

The history of developments in 1917 and later-.--that is; since the 
completion of the field work-has not been ascertained with as much 
detail as that of the earlier years. · · In the. middle ·of ·the South 
Bristow gas field oil was discovered in October, 1917, in the Bartles
ville (Glenn) sand zone: Three additional producing oil wells were 

· completed in this vicinity in sec. 16, T. · 15 N., R. 9 E ., prior to 
1920. In December, 1917, a well in sec. 18, T. 17 N., R. 8 E., a 

. few hundred yards west of the quadrangle, obtained oil in the lower 
·· part of this zone. The production of this well was so small that it 

stimulated but little additional drilling. Within the quadrangle 
two wells in the NE. 1;4 of the same section obtained a small produc
tion, probably in the same sand. One was principally a gas well . 
with a showing of oil, and the other a small oil well with consid
erable gas. 
· Another small field, generally spoken of as the Sheetz field, lies 

just beyond the quadrangle boundary, in and around the northeast 
corner of sec. 36, T. 15 N., R. 8 E. A well with a good showing of 
gas in the Layton sand and small quantities of oil in what probably 
is the Dutcher sand created some excitement in this vicinity in 1915 
c.>r 1916, but no commercial production was obtained. The Layton 
•gas sand was further tested, and in November, 1917, a production 
of 6,000,000 cubic feet with a rock pressure of 400 pounds was 
obtained in the SW. 1;4 sec. 25, T. 15 N., R. 9 E. In 1920 this well, 
which had a good showing of oil, was drilled a few feet deeper 
and yielded 30 barrels of oil daily. Up t<?. June, 1920, three addi
tional gas wells had been drilled iri this general vicinity, each having 
an open flow of about 5,000,000 cubic feet daily. 

After the publication of the writer's preliminary report on the 
northern part of the Bristow qmi.drangle,29 iri which the Cat
fish anticlines were de...c;cribed, the Red Bank Oil Co. leased a con
siderable area on . these anticHnes and started a test well in No
vember, 1918. · This well, which is in· the northeast corner of the 
SW. ~ SW. 1;4 sec. 9, T. 16 N., R. 8 E., found several good show
ings of gas and one of oil before reaching the lower part of the 
Bartlesville (Glenn) sand zone, where, in· a sand that is locally 
designated the Tucker, at a depth of 2,750 to 2,816 feet, an open
flow gas production of 22,800,000 cubic feet daily and a ·closed rock 
pressure of 970 pounds was found. This well marks the beginning 
of what has ·since developed into a good oil and gas · f!.eld. · All 
wells drilled in this field prior to March, 1920, went down only 
to the Tucker sand, but ·in that month one went to the "Wilcox" 

10 U. S. Geol. Surv.ey Bull. 661, pp. 69-99, 1917. 
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sand at a depth of 3,531 to 3,564 feet and obtained a high-gravity 
oil (between 40° and 41 o Baume), which since then has. b:en the 
principal goal of the operators. Developments were lim1ted to 
the South Catfish anticline until late in 1920, when the first test 
hole on the North Catfish anticline was drilled. Gas and oil have 
since-been found on this north fold. 

In June, 1918, oil was found in a well being drilled in the NW. Vi 
sec. 8, T. 16 N., R. 9 E., which was the beginning of the North Bris
tow field. This oil comes from the Bartlesville (Glenn) sand zone, 
and it has been found to be present in the adjacent sees. 5, 7, 8, 17, 
and 18. Later in 1918 small producing areas were developed near 
the east quarter corner of sec. 10, T. 15 N., R. 9 E ., and in the 
SW. % sec; 4, T. 16 N., R. 10 E. 

The small gas area near the center of sec. 6, T. 16 N., R. 10 E., was 
discovered in March, 1919. 

In 1920 the westward extension of the known producing area of 
- the " Wilcox" and Dutcher sands, in which oil was first found near 

Beggs, reached the Bristow quadrangle, where it is known as the 
Slick field. 

Since then the Continental field, a mile or two east of Bristow, and 
the Poor Farm field, in and around sec. 2, T. 15 N., R. 8 E ., have 
been developed. No detailed information on these fields was avail

-able for inclusion in this report, and hence they will not be discussed. 

RED :BANK FIELD -

SOUTH CATFISH ANTICLINE 

The Red Bank field lies in an area of considerable folding and ex
tensive faulting that extends from sees. 32 and 33, T . 17 N., R. 8 E., 
southward to sec. 21, T. 16 N., R. 8 E. In this area there are two 
distinct anticlines having northerly trends, one of which lies north 
of the other. 

The more southerly one is called the South Catfish anticline and 
extends from the NW. % sec. 9, T. 16 N., R. 8 E. The reverse (east~ 
ward) dips that mark one side of this fold in the surface rocks are 
seen between the . valley of Catfish Creek and the fault that crosses 
sees. 9 and 15. (See Pis. VII and VIII.) The eastward descent of 
the beds, which ranges from 10 to 90 feet or more, according to loca
tion along the fold, can be determined only by obtaining the alti· 
tude of the same beds on the -opposite side of the valley. The beds 
were correlated by tracing those on the east side north ward and 
across the valley and then southward on the west side of the valley. 
The fault in sees. 9 and 15, the downthrow of whicli is on the west 
side, is probably the cause of most of the easterly dip in the southern 
part of sec. 9 and the northern part of sec. 16. As-the westward dip 
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9n the west side of the a,nticline wllS observed as far ~ast as the weet 
side o~ sees. 9 and 16, the crest must be somewhat farther east, in a 
place where there are few if any rock outcr()ps. Because of the lack 
{)I outcrops the details of configuration of the anticlinal crest can not 
be determined. 

The southward extension of the anticline across sec. 16 is inter
rupted by another fault with a northwesterly trend. The east flank 
of the anticline contii.mes without interruption for son;te distance 
.along the northeast side of this fault, as shown- by the dip of the 
rocks lying between this fault and Catfish Creek, in. the S. % sec. 
16. The north end of the anticline plunges gently. 

The· crest line of the fold could not be accurately determined .at 
the time of this investigation, but it was considered to cross the 
western part of sec. 9, and the first description of tl~is fold recom
mended a~ the be$t location for a test well the SW. 14, SW. 114 of 
this section. 'l;'he initial test hole was drilled as recommended and 
proved to be the discovery well of the field. The drilling develop:
.ments since then have shown that the inferred location of the crest 
line was practically correct, for the structural high points in the 
underground rocks conform closely with those of the surface rocks. 

The subsurface structure in the " Layton lime," Fort Scott and 
.Boone limestones, and Tucker and "Wilcox '' sands was .worked out 
from well-log information, and the principal features of it are 
-shown on Plate XI. The structure of the " Layton lime " as shown 
in Plate XI,B, conforms rather closely with that of the surface rocks, 
with one noteworthy modification- the beds are more intensely 
folded, a feature which the writer has discussed at some length in 
·earlier publications.80 The explanation advocated by the writer for 
this feature is that the movements which formed the folds acted in
termittently over a long period and during the time that the rocks 
<>f the region were being deposited, so that the older rocks were sub
jected to more deformation than the younger rocks. 

Along 1:Jle west side of the NW. 114 sec. 16 the westward dip in 
the "Layton lime" is rather steep, as shown by the closer spacing 
-of the contours in Plate XI, B. This probably represents a fault, 
the downward extension of the one mapped in the sur;face rocks, as 
·shown in Plate XI, A. In view of the uncertainty in placing a fault 
here, the possible displacement is shown by dashed contours. 

The effect of the downward extension of the fault in the E. lf2 
.sec. 9 on .the "Layton lime" is not clear. The . information from 

110 Fath, A. E., The origin . of the fnults, anticlines, and burled "granite ridge " of the 
northern part of tbe Mid-Continent oil and gas tleld: U. S. Geol. Survey Prof. Paper 128, 
l(lp. 75-84, 1920 ; Geology of the Eldorado oll and gas field, Butler County, Kans, : Kansas 
oGeol. Survey Bull. 7, pp. 155-164, 1922. 

1028~25--4 
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the two wells east of the fault is confusing, and hence no attempt 
was made to contour the structure in this locality. · 

The more intensely folded attitude of the deeper rocks is · still 
further emphasized· in the Fort Scott limestone (Pl. XI, 0). The 
crest is not as accurately located, but even so it is shown to lie almost 
directly beneath that of the "Layton lime." The "fault" along 
the west side of sec. 16 shows even greater displacement in this 
bed than in the "Layton lime." The displacement in this bed is 
also shown by dotted contours. · 

In the still deeper Tucker sand (Pl. XI, D) there is little if an] 
greater folding, and the structure appears to differ somewhat from 
that in the higher beds. This difference, however, may be due 
partly to the . inherent inaccuracies to be found in many drilling 
logs. Nevertheless, the resemblance of the structure to that in the 
higher beds is still noteworthy. The crest covers the same general 
·area, and the " fault" is likewise presented along the west side of 
the NW. * sec. 16. · 

The wells that have gone below the Tucker sand to the Boone 
limestone (Pl. XI, E) and the "Wilcox" sand (Pl. XI, F) are 
much fewer, and the mapping of the structure in these formations, 
which lie at depths of more than 3,000 feet, is therefore based ·on 
relatively meager information. The structure as mapped, never
theless, coincides rather closely with that of the higher beds. The 
most notable differences in the Boone are an apparent eastward 
shifting of the crest, the absence of the " fault" along the west 
side of the NW. * sec. 16, imd a stronger development of the east 
flank. In the "·'Wilcox" sand the crest is shifted even farther 
eastward, but the east· flank does not dip so steeply. The interpre
tation of the well logs, especially in regard to the "Wilcox " sand, 
is somewhat uncertain, and this may explain some of the differences. 
· The discovery well of this field found showings of gas and oil 

in several of the upper sands and an open-flow production of gas, 
estimated at 5,000,000 cubic feet daily, in a sand in the upper part 
of the Bartlesville (Glenn) sand zone, at a depth of 2,460 to 2,520 
feet, . locally called the Skinner sand. Drilling continued, and gas 
with ·an open-flow volume of 22,800,000 cubic feet daily and a closed 
rock pressure of 970 pounds to the square inch was found in a sand 

. at a depth of 2,750 to 2,816 feet, in the lower part Of the Bartles-
ville (Glenn) sand. This sand is locally known as the Tucker. 
Deeper drilling was not attempted, and the well was completed as 
a gas well. The location of this well is near the crest of the fold. 

Later drilling lower on the flanks of the fold found the Tucker to 
carry oil. The yields obtained were not large, 20 to 150 barrels · a 
day from the completed wells, and 'it was not long before salt water 
began to constitute a part of the fluid pumped. 
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.. NORTH· BRISTOW FIELD · 

The- oil :from the Tucker· sand has a specific gravity ·of: 0.840 
(36.7° Baume). The detailed analysis is given on ·page 61. 
· Deeper· drilling in the spring of 1920 resulted in the bringing in. 
of a 300-barrel well (after being shot) in the northwest corner of 
the NE. 1,4 sec. 16, T . 16 N., R. 8 E. The oil sand was found below 
the Boone formation or" Mississippi lime," at a depth of 3,531 feet. 
It is believed to be the " Wilcox " sand as known in the Beggs region 
of Okmulgee County. Later wells drilled to this sand obtained: 
initial daily yields r~nging from 30 to 1,350 barrels. The develop
ment of the " 'iVilcox " sand presents the greatest promise for future 
production. 

The oil from the " Wilcox " sand is of higher rank than that from 
the Tucker sand, its specific gravity being 0.820 (40.7° Baume). The 
detailed analysis is given on page 61. 

NORTH CATFISH ANTICLINE 

The North Catfish anticline extends southward from sees. 28 and 
29, T. 17. N., R. 8 E., across sees. 3.2 and 33, and into sec. 5, T. 16 N., . 
R. 8 E., where it terminates ·against a fault. The fold is not sym
metrical, and its highest point lies against the fault, from which it 
pitches gradually northward. The eastward dip on this anticline is 
slight in sec. 28 and the northern part of sees. 32 and 33, but in the 
southern part of sec. 32 the upthrown side of the fault to the south 
is noticeable, and in the northeastern part of sec. 5 and the north
western pa.rt of sec. 4 the maximum eastward dip (about 50 :feet) 
is reached. This reverse dip extends eastward to the syncline in sec. 
4, T. 16 N., R. 8 E., and sec. 33, T.17 N., R. 8 E. 

In the discussi<m. of this fold ill the preliminary report already 
cited a location in the north-central part of sec. 5 was recommended. 
No test had been made of this fold prior to June, 1920, but since then 
several wells have been drilled in this vicinty, of which some were 
completed as gas wells and others as oil wells. The details of these 
wells were not available for inclusion in this report, and whether or 
not the attitude of the pay sands coincides with that of the surface· 
structure has not been ascertained. · 

NORTH ~RISTOW FIELD 

The North ·Bristow field, about 3 miles north of Bristow,· in and 
around sec. 8, T. 16 N., R. 9 E ., lies in a region where the surface 
rocks have a fairly regular westerly dip with no indication of :folding· 
or faulting. It was discovered by chance drilling, and the oil sand 
is in the upper part of the Bartlesville (Glenn) sand zone of the 
Cherokee formation. · 

The data supplied .by 17 wells indicate that the pay zone dips west 
in much the same way as that of the surface beds. (See fig. 2.} There 
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is no definite indication of an anticline, although in the northwest~rn .· · 
part of s~c. 17 the altitudes of the pay sands as given on the map 
show a situation that is anomalous in connection with the above 
explanation. It is possible that the measurements were not accurately 
made, or that faults may be present. The wrinkle in the sand in:. 
dicated by the contours around the dry hole in the southwest corner 
of the NE. 14 NW. 14 sec. 8 is due either to local thinning of the. 
sand or to poor measurement. 

Because no anticlinal or domal fold seems ~o be present in the 
pay sand of this field the accumulation of the oil here is probably 

due to some feature other than 
favorable geologic structure. 
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Dry ·hole 

The dry holes in the NW~ 14 
sec. 8 do not show that the sand 
is absent, and it seems reason~ 
able to suppose that the pres
ence of oil is due tO locally 
greater porosity of the sand. 
The presence of gas in the sand 
at a place where the altitude is 
higher than that of the adja
.cent oil-bearing part of · the 
sand indicates that gravity is a 
probable cause of the segrega
tion of the gas and oil. 

The initial daily production 
of the discovery well was re~ 
ported to have been 65 barrels, 
by pumping. Other wells 
ranged in yieid from 20 to 135 
barrels, and so far as the writer 
is aware only one well, that in . 
the northwest corner of sec. 17, 

FiouaE 2.-Structure-contour map of the pay flowed after completion. Its 
sand In the North Bristow field 

initial flow amounted to 135 
barrels daily, and after 2% months its flow still amounted to 80 
barrels. 

The developments after June, 1920, extended the field about half 
a mile in a southwesterly direction, but no very encouraginO' results 
that would indicate a large and highly productive field were ;btained. 

The oil obtained in this field has a specific gravity of 0.83!) (37.7° 
Baume). The detailed analysis is given on page 61. 

SOUTH BRISTOW FIELD 

The South Bristow field lies south and southeast of the town of 
Bristow and includes S'everal small and more or less isolated develop-
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ments, of which the largest is the gas field in sees. 10; 15, 21, and 22, 
'f. 15 N., R. 9 E. . 

The structure. of the surface rocks in this generallocaiity shows 
no features specially favorable to the accumulation of oil·. and g~s~ 
The normal westward-sloping monocline is modified by a few nort~
westward-trending faults with small displacements. These faults, 
however, show no close relation to the oil and gas accumulations, 
although it is possible that other faults that do not reach the surface 
may in part be the . cause of the pools in the subsurface formationS', 

The sand supplying the gas in the gas field lies at a depth of about 
1,209 feet, or about 75 feet below the Checkerboard ( ~). It iS' the 
shallowest and stratigraphically the highest producing bed in the 
quadrangle. · 

The development has shown tbe gas to be limited to a narrow 
northward-trending belt along the west line of sec . . 22 and a .small 
area around the northeast corner of the NW. %, NW. 1.4 sec. 15. 
Deeper oil wells in the immediate vicinity encountered showings of 
gas but not gas in commercial quantity. Other wells a mile or more 
to the northwest, hi sees. 8 and 9, also found showings. of gas.· 

The gas sand shows ilo generai. anticlinal folding such as :would 
be expected if the controlling feature of the accumulation were struc
ture. · · · (See fig. 3.) Minor folding ·is _pr~sent, but the minor foids 
appear to bear ho relati9n to the distribution of the gas. . . : 

When. the well in the SE. 1,4 SW. % sec. 15 was drilled it was 
report.ed that the gas .sand was found to be very hard, suggesting 
that the ·sand in this locality is more highly cemented. This .prob
able variation in the cemented condition of t];le sand, together with 
the lack of pronounc~d structure . and the irregular distribution: of 
the wells, may indicate that the gas acc1uirulation was due to the 
presence of local porous areas in the sand. . I£ the sand 'Yere equally 
porous throughout its extent the other wells that penetrated it in 
the vicinity of the successful wells, especially those pu·t down where 
the structure seems to be equally favorable, should have ·also en
countered large quantities of gas. That they did not shows cl-early 
that the porosity of the sand is the principal feature governing the 
accumulation of the gas. · · 

That the ·sand between the .different producing wells is rather 
open is attested by the, close correspondence between the initial pres
sure of certain wells and the existing ·pressure of wells already pro
ducing-for example, wells 2, 6, and 't (see Pl. XII) came in with 
initial pressure very similar to the pres~ure stili exiSting In )Vells.1, 3, 
and 6. The apparent anom·alous pre8s~re of wells 4, 5, and 8 can be 
explained by the fact that they form a more . or less is~lated group 
around the northeast corner of the NW. % NW. 1,4 sec. 15, which 
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does not seem to be· connected with those along the west line <)f 
0 • • 

sec. 22. 
The original pressure of this gas reservoir, as indicated by ·the 

discovery well, was 420 pounds to the square inch (before connec~ · 
tion with the pipe line as shown in Pl. XII). Its measured open
flow voiume after 36 hours of continuous flow was 41,664,000 cubic 
feet dail;y and after 7 days of continuous open flow 39,600,000 cubic 
feet. The rock pressure declined rapidly as gas was withdrawn, in
dicating that the reservoir was of rather small extent. Early in the 
life of the field, when the production was small, however, the rock 
pressure corresponded by declining less rapidly. Although gas was 
discovered here on August 3, 1916, deliveriQS to the pipe line did not 
begin until the middle of December. By October of the following 
year the rock pressure of the gas had decreased to about 100 pounds, 
-and at this pressure the wells could not deliver appreciable quanti
ties .of gas without assistance and hence were closed in. What de-
velopments have taken place since then are not known to the writer. 
· Almost directly between the two groups of gas wells are four oil 
wells producing from the upper part of the Bartlesville (Gh~nn) . 
sand zone. The map showing the structure of the surface rocks 
(Pl. VII) suggests that a fault lies immediately to the west, and it 
may be that this fault has controlled the oil accumulation in this 
small area. The possible attitude of the pay sand in this vicinity is 
~uggested in Figure 3, which shows gentle folding with a slight de
pression .to the north. No special feature can be. picked out to which 
c.an be certainly ascribed the cause for the oil accumulation in this 
:vicinity. 
. The discovery well here, in the southeast corner of the NE. 1.4 sec. 
1~, was completed in October, 1917, and had an initial daily pro
duction of 30 barrels. The yield of the other wells ranged from 10 
to 40 barrels. 

The few wells in sec. 8 and the western part of sec. 9 were some of 
the earliest successful wells in the quadrangle. The oil in these wells 
also ,comes from the upper part of the Bartlesville .(Glenn) sand 
.zone . . No structural feature that may be credited with the formation 
of the pool can be determined in this ·locality from the information 
given in the well logs. · 

i-Vhen the first of these wells, in the southeast corner of the 
NE. 1.4 NW. ~ sec. 8, was completed, in March, 1914, it was rated fs 
a 20-barrel pumper. It was operated only intermittently, and m 
1915 ( n an offset well to the south was drilled. In· June; 1920, the 
·combined daily production from these two wells amounted to but 
.2% barrels. The oil from the first well has a specific gravity of 
0.843 (36° Baume). The detailed analysis is given on page 60. 
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Around the northeast comer of sec. 3, T. 15 N., .R. 9 E.; are ·sev
eral gas · wells producing from the :iU.pper part of the Bartlesville 
(Glenn) sand· zone. The easternmost of :these was--the :first· oom
mercial well in the quadrangle, having been completed in the winter 
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of 1907-8. Its initial capacity was rated at 1,000,000 cubi6'·feet 
daily, with a rock pressure of about 1,000 pounds ~o the · sq:Ua!~ : 
inch; Its output was used to supply the town of Bristow, and ~ 
1917 it was reported to .be as good · a producer as when· first · Ci<>hl~ . 
pleted. The other wells all have small open-flow capacities, none 
exceeding 5,000,000 cubic feet. The closed rock pressure, however; 
l.s high, as much as 1,200 pounds to the square inch. The well in 
the northwest corner of the NW. 1,4 NE. 1,4 sec. 10 was drilled to 
the Dutcher sand and obtained an oil flow that amounted to abou.t 
100 barrels daily. After a few weeks the flow changed to . sal~ 
water, and then the well was plugged back to the gas sand. · 

The local structure of the gas sand as given in Figure 3 show~ 
a minor southwestward-plunging fold similar to the on~. shown 'iri 
the surface rocks (see Pl. VII) but more intense. Probably t~ · 
feature was partly instrumental in causing the gas to accumulat4 
in this locality. 

SLICK FIELD 

The completion during 1919 of wells having initial yields as high 
as 1,000 barrels daily stimulated intensive drilling · in the Beggs 
district of Okmulgee County, east and southeast of the Bristo~ 
quadrangle. In the extension of this district the developmen~ 
progressed principally westward and in 1920 reached the easterli 
part of the Bristow quadrangle. These developments led to th~ 
discovery of a highly . productive Dutcher sand field extending ~ 
a broad belt in a general north-south direction across Tps. 15 ·and 
16 N., R. 10 E. This field, known as the Slick field, after th~ 
new town of that name in sec. 17, T. 15 N.; R. 10 E., reaches fo~ 
a mile or so into the eastern part of the Bristow quadrangle an4 
constitutes the quadrangle's most intensive and extensive oil-field 
development. The limits of this field had not been outlined by 
June, 1920, when _the region was last VIsited by the writer, and 
the information· obtained at first hand is therefore incomplete. Th~ 
original information·, however, has been greatly augmented by well 
logs obtained through the Oklahoma Geological Survey and by a 
development map with well elevations published by the Bartlesville 
Petroleum Experiment Station of the United States Bureau of 
Mines in the spring of 1922. (See Pl. XIII.) The information 
given below wa,s compiled principally from these sources. 

The structure of the surface rocks as given on Plate VII shows no 
featt1res that would indicate the presence of an oil field along the 
eastern border of .the quadrangle. · Whether or not reverse dips are 
to be found along the east side of the Slick field .is not known to the 
writer. It is his impression, however, that such reverse dips do n~t 
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exist, ·and·.9lark and Bauer 81 ~o:rifirm this impression.: · The ·mipor 
faults of this region are inadequate--to acc~nint ·for so eXtensive a 
field ·as the Slick field, and its explanation: mV.st be sought in ·features 
that are inherent in the Dutcher sand ·and not reflected in the sur;. 
face rocks: · · · · 

The Dutcher sand thins toward the north and northwest, but it 
has yielded showings of oil or gas ·in mo.st wells reaching it over an 
area extending for several miles beyond the Slick pool, a result 
which precludes explaining the western limit of the Slick oil accumu
.la~ion on the ground of lenticularity. The Dutcher sand is present 
east . of the Slick pool; but whether . or not it thins along the east 
margin of the field and whether or not this possible thinning con
trols the east:ward limit of· the oil is not·clear :froin the available: in
formation; The information seems to indicate that the sand con
tinue~ e~?-stward," w~th little. o~ ·no thi.miin.g; but ~ definite· stat~in'ent" 
to • this effect ca~: not be niade . .. Data pertaining to the porosity of 
ihe .sand are I).Ot at han.d, and whether or not the . pool is limited to 
a more porOUS portion .?f the· ~and· can n9t be derilons~rated . at 
present. . . . 
.. A. preliminary cont()ur map :Was made showing the "a;ttitude "of the 
upper surface of t~e Dutcher sand as recorcl.'ed "in av~ilable ·well logs. 
This map (Pt Xltl) is based on ·iilcomplete ~formation and th~re~ 
foie .. can not be considered finai in its interpretation. Three featUres 
shown by this map· are to be disc~~sed-the general structure, the 
minor folding, and a diSturbed belt crossing sees. 4 a.nd 5, T; 15 N., 
R. 10 :E,:, and sec. 33, '1\.16 N., R. 10 E. . · . · · 
. 'The. available inforniatiqn indicates that the Dutcher sa~& a:s a 

whole dips westward, its ·altitude being in general 50 to 175 feet 
. lower at .the west side of the field than at the east side.- High areas, 
which may be designated "dom,es" or ". ridgesJ" lire found within 
the. field and not. on its east margin. A " dome" is present in the 
NW":·lJt sec .. i5, and a broad "ridge" covers parts of sees. 9, 10, 4, 
and 3, T. 15 N., R. · '10 E., and sec. 34, T. 1~· N., R. 10 E. · R~verl?e 
or east dips occur east ot" the ,high areas~· and it is ·probable that they 
had· considerable inflitence in localizing the oit It is to be noted~ 
however, that these :high areas app.are:ntly ru~ ii).to unproductive 
territory, and further that their trends, especially those of the one 
running from the center o£,sec. 9 into the NE. 1,4 sec. 3, T. 15 N., 
R. 10 E., and the one in sec. 34, T. 16 N., R. 10 E., and the northern 
part of sec. 3, T. 15 N., R. 10 R; lie diagonally to the elongated di
rection of the field. ·Another ·" ridge ." cross'irig sec. 5~ T. 15 :N., R. 
10 E., and sees. 32, 33, and 28,_T; _16 N~, R. 10 E., also treiids·nbrtheast . 

. , 
11 Clark, R. w., and Bauer, c. M., Notes on geology of the Okmulgee dlsfrlct: .Am • 

.Assoc. Petroleum Geologists Bull., vol. 1>, No. 2, p. 289, 1921. 
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·The· second feature to be noted: is the -great num}?er Q.f JD.inpr .f.Q~~ 
~r. wrinW,es wit:Q.out .. any well-defined system or regular distrib"Q:,~~()_~ 

. This irregul!trity does n~t see:rp._ to be of the cype that is. du~ w.ho.Uy 
to deformation, and it may . even sugg~t the . p9ssibility of RJ:l. ~r.o~ 
sional surface-that is, an unconformity. ·The thinning of the S!~--~.q 
in a northwesterly directi~n (see. pp. 9-10) is additional evidence 
for such a possibility. As the ·contour map of this field is not based 
on complete nor intensively studied information no definite ~onclu~ 
sion as to the cause of the minor irregular features of the sand sur:-
face will be offered. . 
. The third f eature to be noted is a belt several hundred yards w~de 
extending in a diagonal direction across sec. 33, T. 16 N., R. 10 E.~ 
and sees. 4 and 5, T. 15 N., R. 10 E., which is shown without co1,1tours 
on the map. The contours for the area to the east show, that the 
sand there stands more than 125 feet higher than on the west side of 
the biank belt. Within this belt are several dry holes, which are in
dicative of some unusual condition ~ the sand. These facts point 
toward the probability that the D~tcher simd along this belt i.s struc-
turally disturbed, and it is so labeled on the map. . 

The structure map of the. ,surface rocks of this neighborhood 
{Pl. XIII) shows that one o(the ~eriesoffaultbeltsneadycoincides 
with this disturbed belt m

1 
~e Dut~er sand, and it therefore seems 

possible that the ~derground . conditions in this belt may. be the 
result 0f the more intense f!J.ulting' all.d possibly even of a ~orth~ 
eastward~trending m!U'!ter fa.Ult. Additional .evidence in s-upport of 
this possibility is to be found in the general northeasterly trend 
Qf thellarger folds that cross ~cs . . 9 and 3 axi.d sees. 3 and 34 and. of 
the " ridge " lying. west. of and . parallel to the . disturbed .. belt. 
Except for the line of en echelon surface faUlts overlying . the dis-. 
turbed belt, all .these .features are apparently 'confined to the. sub
surface rocks lying at or near the depth of the Dutcher sand. 

Anticlinl;\1 folding in the Dutcher sand, which is not reflected in 
the surface rocks, probably had considerable influence in localizing 
the oil of the Slick field, ·but folding was not the only factor in
volved. Ho\\'· much influence should be ascribed to other factors, 
such .as source of supply, variation in porosity, or lenticularity, has 
not been determined from the information available . 

. MISCELLANEOUS WELLS 

In ·:sees; 4, 5, and 6, T. 16 N., R. 10 E ., are. five gas wells and 
one oil well about which the writer has n:o information. 
·· An oil ·well in the northeast corner of sec. 20, T. 17 N., R.10 E ., 
~as reported to be a 50-barrel producer from the Red Fork sand; 
,' • I , •· • 
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-which lies. above-the :·BarU~ville, 'i ~G:lenn') ,SB.ti~: •· ·A4ditlQ))41 riw.~US, 
about ·which the '.writer has· no: informa;tion, -have .. be.eJ:!.~ r~p.Qr~d)n 
the imme.diately adjacent neighborhood; . . . . , . 

A flowing well -from the Dutcher sand .in sec .. 13, T. 17 N., R! 9 ~., 
was completed in 1921. . 

· In sec. 7, T. 17 N., R. 8 E ., are an oil ·well and. a gas · well, b~th 
producing from the Tucker sand. A few other wells producing 
from the sa~e sand are situated around the south quarter co~er qf 
sec. 7, just beyond the quadrangle boundary. . 

Just beyond the south line of the quadrangle,' in sees. 25 and 36, 
T. 15 N., R.. 8 E ., and sees.· 30 and 31, T. 15 N., .R. 9 E., are several 
gas wells and one oil well, all of which produce from a sand that 
is probably the equivalent of the Layton sand in the Cushing field .. 
It lies at a depth of about 1,000 feet, and the gas production amounts 
to about 5,000,000 cubic feet daily for each well. The one oil well 
gets its oil in the lowe:t part of the same sand and came in with a 
production rated at 50 barrels: Several wells were drilled here, and 
'it is probable that since the field was visited in 1920 other producers 
have been obtained. · 

UNTESTED AREAS WHOSE STRUCTURE MAY POSSil3LY :BE 
FAVORABLE TO OIL AND GAS ACCUMULATION 

MAJOR A.NTICLINAL FOLDS 

In the preliminary report 82 on the northern part of the quad
rangle the two Catfish anticlines were recommended as possessing 
considerable promise for developing oil and gas fields. This ·recom
.menda.tion was based entirely on the structural features, and in the 
subsequent development of the Red Bank .field· on these ·anticlines 
·the validity of the recommendation has been demonstrated. No 
·other anticlines of similar size are present in the quadrangle, and 
consequently no areas where similar fields may be expected can be 
pointed out. • 

Rich pools, such as the Slick, Continenta.l, and Poor Farm, have 
been developed in localities where the surface rocks do not reflect the 
factors controlling the oil in the deep sands, and of course the sur
face geology gives no definite indication as to where other such pools 
will be found. The features that control these oil accumula.tions are 
apparently limited to the sand itself, and as the productive Dutcher 
sand of these fields may be separated from the overlying rocks by 
an unconformity, such .accumulations may be present elsewhere, in 
localities where no favora.ble structure shows at the surface. The 
same holds true to an even greater degree for the " Wilcox " sand, 

a U. S. Geol. Survey Bull. 661, pp. 89-90, 1917. 
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which is separated ·from the sur£a.Ce rocks by two ·or more· uncon
formities. The apparent· thinning out · of the Dutcher sand in. the 
northeastern part of the quadrangle does not preclude; especially if 
its upper surface is erosional, the presence of remnants of it in almost 
any locality. · 

The application of geology to the discovery of such fields as the 
Slick, Continental, and Poor Farm is rather uncertain. Once such 
a field is discovered, however, geology intelligently applied, espe
?ially in subsu:rfac~ study to ascertain the trend of the hidden folds 
in the sand and its thickening, thinning, and changing porosity t 
should assist greatly in economically extending the field. 

MINOR ANTICLINAL FOLDS 

Scattered throughout the quadrangle and associated with the belts 
.of fault~ are numerous minor anticlinal folds, most of which pitch 
northwestward. (See Pl. VII.) The possible importance of these 
.f9l~s ~ relation to oil and gas has not been adequately demonstrated. 
The one in· sees. 1 and 12, T. 17 N., R. 9 E., has been tested by a well 
d:t;illed during the winter of 1915-16 by the Atlas Oil Co., near the 
south line of sec. 1. This well, whose log is given as No. 27. on Plate 
V, is said. to have found oil and gas at several horizons as follows: 
3,000,000 cubic feet of gas at 788 feet, a little gas at 1,065 to 1,083 
feet, 1,000,000 cubic feet of gas at 1,145 feet, a showing of oil and gas 
at 2,040 to 2,074 feet, and a light showing of. oil at 2,344. to 2,369 feet. 
:The quantity of gas discovered was not considered sufficient to make 
it a paying gas well, and the hole was abandoned. This well pene
trated the Boone formation about 250 feet but did not reach the 
"Wilcox " sand. It therefore. can not be considered an adequate testt 
for if the " Wilcox" sand is folded in this area, as it is in the Red 
Bank field, it may be oil-bearing here. The attitude of the" Wilcox ' t 
sand on this minor fold, which is probably due entirely to the fault
ing in this vicinity, is still wholly problematic. H ow this fold 
·changes in depth is unknown, but the writer hazards the guess that 
a. test near the middle of the SW. 14 sec. 1 would possibly find the 
"Wilcox" at a sufficient distance from the downwa:rd extension of 
the faults to the eaSt to be beyorid their immediate influence and 
still be on the fold-that' is, the fold reaches to this depth. The top 
of the "Wilcox " should be found at a depth· approximating 3,275 
to 3,350 feet. 

· None of the other minor folds in the northern part of the quad
rangle for which test locations were suggested in the preliminary 
report on this area 88 had been tested prior to . June, 1920, and 

aa Op. cit., pp. 9G-92. 
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whether .or ,nob:. th~y haye bee.n.tested since, tb.~~ ;i~ ·.ito~ ~ ,J,wo~ir~~~t4~. 
writer . . :The suggestions given in that report :will th€lr~for~: be · r~~ 
:pea~d here with but little modipcation, jor tl).e rec~:p.t _develop~~nts, 
. .as late lis the spring of 1922, have shown no r~ason for suggesting 
·locations radically different. 'rhe slight changes that will be m~de 
.are due principally to the greater· depths at which productive sands 
.are now found. · 

A sharply flexed anticline occurs in sec. 18, T. 1'7 N., R 10 E. The 
iolding was cause!f by the same fault movement that produced the 
larger or eastern fault in this yicinity, There is little doubt as to 
tha fold in the northwest quarter of this section, but as it enters. the 
valley in. the southwest quarter, the structure as portrayed on Plates 
VII and VIII may be questioned. The structure in this northwest 
quarter is represented . as an extension of that to the northeast, but 
this may not .be the true condition, for it is possible that ~ f~~lt 
-exists in this valley, and) if so, the fold in the northwest corner. 
must be abruptly terminated. . Because of thes~ unknown factors, 
no specific location for a test weli will · be recommended. However, 
it is suggested that the crest of the anticline has the best possibili-

. ties. In view of the fact that the .main (eastern) ·fault to the east 
probably dips southwest, a test well to avoid passing through the 
fault should .b~ as distant from it as possible and still be near the 
-crest of the anticline. Such a well would probably reach the Fort 
Scott limestone at about 1,000 feet below sea level, the Glenn sand 
.at 1,640 feet, and the" Wilcox" .sand between· 3,150 and 3,250 feet. 

A small northwestward-pitching anticline, which was probably 
caused by the fault to the east, occurs in sec. 30, T. 17 N., R: 9 E. The 
best locality for a test of this anticline is probably near . the center 
<>f the section. In drilling at this locality the strata th~t were. found 
in the well in sec. 17, T. 17 N., R 9 E. (see log 8, Pl. IV), would 
probably be found at nearly the same depths. The Boone formation 
(''Mississippi lime") will be found _at about 2,950 feet below the 

:surface and the '' Wilcox " sand at about 3,400 feet. 
Sec. 14, T. 17 N., R. 8 E., is crossed by another small northwest

ward-pitching anticline which was almost certainly formed by the 
same movements that caused the fault to the east. The best locality 
for a test of this anticline is probably in the center of the southwest 
quarter of this section. The fault to the east of this locality also may 
have some influence in causing oil and gas to. accumulate. A guide 
as to the strata to be encountered here is afforded by the log of the 
w:n in sec. 11, T. 17 N., R. 8 E. (log 7, Pl. IV). The'·' Wilcox" sand 
should be reached at a depth of about 3,600 feet. 

The fold in sec. 21,·T. 17 N., R. 8. E., would probably be best tested 
by a well in the center of the northwest quarter, and as the fault to · 
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the 'east is sinall its. influence ip ·cansing oil ·and gas to accumulate is 
probably small also. The strata to be found here will be about the 
same as those encountered· in the well in the· southwest corner of sec. 
20,· T. 17 N., R. 8 E. (log 5, Pl. IV), but' at this locality they will 
probably be about 50 feet higher with respect to sea level. 
· For testing the anticline in sec. 22, T. 16 N., R. 8 E.,.the NE.% 

SW. ;4 appears to be the most favorable loca:lity. The fault to 
the east is of small displacement, and its confining effect in causing 
oil ·and gas to accumulate here is probably also small. Some idea 
of the strata to be found here -in drilling is indicated in the logs 
of t.he wells of the Red Bank field (logs 17 to 21, Pl. V). ·The strata 
recorded in these logs should be found ·in this locality at approxi
mately the same position with respect to sea level. 

In the southern part of the quadrangle only a few minor folds 
were found of sufficient magnitude to warrant suggesting test loca
tions. Like those .described above, they are intimately related to 
faults, but they differ in that they occur only in the western part 
of the quadrangle. -

In secs. 28 and 33, T. 16 N., R. 8 E., there is a northwestward-pitch
ing fold, on which the most favorable location for a test seems to 
be near tht;r north quarter corner of sec. 28. If the Dutcher sand is 
present here it probably lies at a depth of about 3,100 to 3,200 feet, 
and the "Wilcox " at about 3,650 to 3,750 feet. 

A similar fold is present in secs. 8 and 9, T. 15 N., R. 8 E., and 
the most favorable point for testing it is in the northwest corner of 
the SW. ;4 sec. 9. The Dutcher sand should be present here and will 
probably be found · at about 3,250-feet, and· the " Wilcox " sand at 
about 3,800 feet. 

·Along the west line of i;ec. 16, T. 15 N., R. 8 E ., is a small sharp 
closed fold with about 50 feet of easterly dip before it reaches the 
fault on that side, within a distance of about half a mile. The in
clination of this fault plane is southwestward, and the nearness of 
the crest of the fold to the fault makes it seem that a test should 
preferably be made on the ·west flank. The northeast corner of the 
NE. 1,4 SE. 1,4 sec. 17 is suggested. 

FAULTED AREAS 

The territory s0uth~est of some_of the bults that have compara
tively -large displacements should be consider~d - structurally favor
able £or oil and gas, especially if the formations on the southwest 
sides form the upthrown blocks, so that the fault planes dip toward 
the. northeast. The best example of this. type in the quadrangle is 
the area southwest.pf. the fault that crosses sec. 34, T. 17 N., R. 8 E., 
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where the l!eds dip to the nor'tn,1west; and south. If an oil-bearing 
stratum in :tllls blockis sealed by ·the fault to .the :n9;:t1least the 
conditions would be excelle~t .for the accumulation o.f oil . or gas. 
A test. of such an area should be made at the highe·st structural 
point or possibly a short distance across the fault, in the expectation 
that the fault plane would be penetrated and the upthro'Wn block 
reached before the pay sand was struck. Drilling in features of 
this type is uncertain, for there always is the possibility that the 
sands will not be sealed and the further possibility that the beds at 
depth are highly disturbed, as has been brought out in discussing the 
origin of the faults. (See pp. 37--38.) 

Similar conditions, which may demonstrate the ability of such 
features to control oil and gas accumulations, are found in the 
northwest corner of sec. 10, T. 16 N., R. 8 E. The easternmost 
wells of the Red Bank field in this vicinity certainly lie east of the 
large fault that crosses sec. 9, and it does not seem that the oil pro
duced by these wells comes from the main South Catfish fold. This 
oil may perhaps be controlled by · the upthrown block on the south
west of the fault to the east; if it is, these wells are not in the best 
locations, and better results would be obtained :farther northeast. 
It may be that the oil in this locality is continuous from the anti~ 

· cline on the west to and into the upthrown block in the NW. 1,4 
sec. 10 and the northeastern part of sec. 9. 

Other structural features of this upthrown-block type are to be 
:found adjacent to several of the faults in the quadrangle, the more 
important of which occur across the :fault terminating the south 
end of the North Catfish anticline, near the center of sec. 5, T. 
16 N., R. 8 E. ; on the southwest sides of both :faults that cross 
sec. 20, T. 15 N., R. 8 E.; in the northweste~n part of sec. 3, T. 15 N., . 
R. 9 E. ; and in the area immediately east of the north quarter corner 
of sec. 24, T. 17 N., R. 9 E. Still another lies in and adjacent tO 
the northwest corner of sec. 4, T. 15 N., R. 10 E., in the Slick 
field. The effect of this fault by itself is not apparent, as the oil 
is :found on all sides, but there is a disturbed belt in this vicinity, 
which is 'described in the discussion of this field (pp. 52-54). 

In the drilling of any test wells in the Bristow quadrangle an 
operator unfamiliar with the region will find the logs shown in 
Plates IV, V, and VI of assistance in indicating the rocks to be 
encountered. The detailed log of the well nearest to any point where 
a hole is to be drilled should in ·general be the best key for this 
purpose. 
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AN .A.LYSES 

The following analyses of oil and gas from the Bristow; quii:d'- . 
rangle were made· by the Bureau of Mines: · · 

Analyses ot oil . ana gas .from Bristoto quaarangle 
Prairie Oil & Gaa Co.' a · C4rmen well No. S, SE. 1 NE_. 1 NW. 1 ace. 8, T. 15 N., . R. 8 .B; 

[Initial production, 20 barrels by pumping. Speciflc grevity, 0,8430.(36° Baum~). First drop 32" 0 ,] 

Temperature (° C.) Fraction Specuic 
(per cent) gravity._.. 

--------------~~--------------------1--~----· 
Up to 50 •• ••••••••••••••••..••••••••.••.••••••.•••••••.••••••• •••••••••••••••••••••• 
60 to 75 ..••••••••••••....••••••••••••••••••••••••••••••••••.••••••••••••••.••..•.•••• 

· 76 to 100 •••••••••••••••••.•.•••• ••••••••.•.••••.•••••••....•••• ••••••••••••••••••• •• 
100 to 125 ••••••••••••••••••••••••• •••••.••••....•••• •••••.••••..• -~-- ••••••.••••••••. 
125 to 160 •••••••••••.•••....•••••••••••.••••••••••••••••••• ••••••••••••••• • ••...•..•• 
160 to 176 ••••••• ~-----··· •••.•••••••••••.•••• .••.••••••••.•.... .•••••••••• .• ; •••••••• 
175 to 200 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
200 to 225· •••••••••• c ........•••••••.•.••••••..••••••••..••••••••••••••••• ••• •••• • •••• 
225 to 250 ••••••••••••••••••••••••••••••••••••••..•••••••.......•.••••••••••.•••.•..•• 
250 to 275 ••• "· •••.•••.••••••••••• · ••••••••..•.•••••• , ••.•••••••••••••••••••••••••••••• 
275 to 300 ••••••••••••••••••••••••••••••••••.....•••••••..••• · •••••••••• ••• -------- •••• 
Residuum.· •• ;"·· ••.•....••••••••••••.••..••••••••••••••••••••••••••••• ---•••• --•..•• 
Asphalt •••••••••••••• ••....••.••••••••....•..•••••••• •••••....•••••••••••..••.•••••• 
Paraffin.. •••••••••••••••••••••••• -~-• •••••••••••••••••••••• ••••••••••.•••• : •••••••••• 

1. 51 2.0 
5.0 
7.0 
5.0 

"I 5. 0 
5. 0· 
6.0 
5.5 
8.0 

« .0 
1. 9 
2.25 

.o. 7230 

.8180 

. • 0216 

Atlantic Petroleum Co.'s Bloesch well No. 1, NW. 1 NW. 1 sec. 15, T. 15 N._.. R. 9 E. 

[~as taken from so-called Layton sand at a depth of 1,098 to 1,122 feet. Collected 
May 17, 1917, by A. E. Fath. Laboratory No. 9181]" · ·· 

co,-...... c •• -------.------~.-••• -.----- - - - ••• - ••• ----. ------ •••••••••• -.-·-.-••••• 
Or ....••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••...••••••••••••........••• 
CH•, • • •••• · ••.••••••••••••••• ~ ••. • •..•..••• ••••••••.•..•••••••• : •••••••••••••••••• •• 
CrHo . •. •••••.•••...•...•..•• •••••...•....•••••••••••......•.•.••••• •••••..••••••••• • 
N. · · ••••••··••••••••••••·••• •••••••••••••• ·••••••••••••••· •••••••• ·•••••••••••••·• . . 
Specific l!l'Svlty (air-1) •. ••••••••........•••.•••••••.....••••••••••••••. . ....••••••• 
British thermal units at o• C. and 760 mUlimeters •••• •••••••••••••••••••••••••••• ••• 

Wallace Jack well No. 1, NE. 1 aec. 5, T. 15 N., R. 10 E. 

As ro-
cetved 

0. 1 
6.6 

60.4 
3.2 

29.4 

o. 73 
707 

Air fieli 

0.1 
. .0 

88."2 
5.1 
6.'& 

Oi dl 
1.~ 

[ Sample from flow line by A. E. Fath. Laboratory No. 00537. Spectflc gravity at 
15• C., 0.880 (29.1" Baum~. modulus 140). Amount distilled, 300 cubic centimeters. 
First drop, 26•. Sulphur, 0.38 per cent. Water, non~] 

Temperature (° C.) 

Air distillation, with frac- Vacuum dlstfllation, without 
tion11ting column (barom- column (pressure, 40 m~-
eter, 743 millfmeters) meters) 

· Fraction Total Fraction Total 
(per cent per cent Specific (per cent per cent Speclflo 
by vol- (by vol- gravity by vol- (by voi- gravity; 
ume) U!DC) ume) ume) 

------ ------1---11--- -------------1-~~ 
Op to 60................. ........ . .... .... 1. 4 1. 4 } 

~ l:: i8o::::::::::::::::::::::::::::::::::: ~: ~ 2. 9 0. 708 100 to 125.................. .... .......... . . 4. 7 1~: ! . 752 

~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ H !U } ~ ~~ 
~ E ~~:::::::::::::::::::::::::::::::::: ------~~~- -----~~~~- -----~~~-

{·::::::::: :::::::::: :::::::::.: 0.6 36.6 } 0 868 
3.3 39.9 . 
5. 6 45. 5 • 874 
5.3 60.8 .888 
5.9 56.7 .898 
5. 9 62. 6 • 912 



ANALYSES 61 

,Afll,al4/8tJ8 ot oU and gas from Bristow· quadratig~ntinued 

. ·ll'eu JraMria weD No. 2, NW. llleC. I, T. 16 N., lL 1 E. 
(S@mpled from !low line by A. E. Fath. Laboratory No. OO!i38. S~clllc gravity at 15" C., 0.836 (87.7° 

Baum6), Amount dllt11led, 300 cubic centimeters. First drop, 26 C. Sulphur, 0.36 per cent. Water, 
BODe] 

Temperature (° C.) 

Air distillation, with frac- Vacuum distnlat!on, without 
tionat!ng column (barom· column (pressure, tO mllll· 
eter, 736 millimeters) meters) 

Fraction Total Fraction Total 
(per cent per cent Spec111c (per cent 119r cent Spec111c 
by vol- (by vol· gravity by vol- (by vol· gravity 
ume) ume) ume) ume) 

--------- - - -1-----------------
Upto60............ ...................... 3.2 3.2} 0_667 60 to 76 ............ ~....................... 3. 3 6. 6 
76 to 100................................... 6. 7 13. 2 • 727 
100 to 126.................................. 6. 4 19. 6 • 747 
126 to 160 ................. ~................ 6. 7 26. 3 • 761 ----·Tr -----~:r r--;;~~ 160 to 176.................................. 6. 7 33. 0 • 782 
176to200.................................. 5. 2 38.2 .800 
200 to 226........................... ....... 5. 1 43. 3 • 816 5.0 65.3 .872 
226 to 260...... ............................ 5. 6 48. 9 • 828 5.8 71.1 .880 
260 to 276"................................. 6. 0 M. 9 • 840 3.4 74.5 . 898 
276 to 300 .............................................................. .. 3.7 78.2 . 907 

Mayea well No. Z, In the northweat eomer of the NE. 1 He:. 16, T. 16 N., lL 8 E. 
[Sampled from !low line~;;: A. E. Fath. Laboratory No. 00539. Specific gravity at 15° C., 0.820 (40.7° 

Baum&). Amount dlatwed, 300 cubic centimeters. First drop, 24" C. Sulphur, 0.22 per cent. 
Water, none] 

Temperature (° C.) 

. 
Air distillation, with !rae- Vacuum distillation, without 

tionatlng column (barom- column (pressure, 40 mJlll. 
eter, 747 millimeters) meters) 

Fraction Total Fraction Total 
(per cent 119r cent Spec111c (per cent per cent Spec111~ 
l>y vol- (by vol- gravity by vol- (by vol· gravit)' 

ume) ume) ume) ume) 

Up to 60.................................. 3.1 3.1 } o. 670 60to 75................................... 3.3 6.4 ............................ .. 
76 to 100................................... 6. 9 13. 3 • 714 .......... --------- ........ .. 
100 to 126.... ...... ....................... 6. 8 20. 1. • 740 .................... ........ .. 
126 to 160................................. 7. 0 27.1 • 768 ---------- .................. .. 
160 to 176........... ...................... 7. 8 34.9 • 777 0. 7 61. 3 1\ o. 11M 
176to200................................. 5.4 40. 3 .707 4.6 65.811 
200 to 226.... ........ ..................... 7. 1 47. 4 • 810 6. 0 70. 8 • 861 
225 to260................................. 5.4 52.8 .826 4.7 76.6 . 876 
260 to 275 ...... ;.......................... 7.8 6o.6 . 837 4.5 80.0 .891 
275to300............................................................... 4. 6 84.5 .901 

Kettle YudT well No. 1, BE. I aee. e, T. 16 N., lL 8 E. 
[Sampled from !low line by A. E. Fath. Laboratory No. 00636. SDecl1lo gravity at 15° C., 0.840 (36.7" 

Baum6). Amount distilled, 200 cubic centimeters. First drop, 68° C. Sulphur, 0.43 per cent. Sample 
cnn one-third full of water] . 

Temperature (° C.) 

100 to 126 ............................... .. 
126 to 160 ............................... .. 
160 to 176 .... ~ .......................... .. 
176to200 ............................... .. 
200 to 226 ................................ . 
226to260 . .............................. .. 
260to276 ............................... .. 

Air distillation, with !rae- Vacuum distillation, without 
tlonatlng column (barom· column (pressure, 40 mllll-
eter, 737 millimeters) meters) 

Fraction Total Fraction Total 
(per cent per cent Specific (per cent 119r cent SJ1eci11o 
l>y vol- (by vol- gravity by vol· (bY vol- gravity 

ume) ume) ·ume) ume) 

2.5 
4.0 
2.8 
4.8 
3.1 
4.7 

17.1 

2.5 
6.6 
9.3 

13.6 
16.7 
21.4 
38.6 

0. 770 

• 790 

.820 

.846 

-------·--
0.3 
.6 

4.0 
a2 
4.9 

---------- ................... 
38.8 ~ 39.4 0.8113 
43.4 
46.6 .sea 
61.6 . 907 
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