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OIL POSSIBILITIES IN WESTERN KANSAS

The reported discovery of o0il in the licNabh
well in the northwest corner of Trego County, Kansss,
hes attrected attention to that region as possible
0il producing territory. The offer of certein blocks
of leases on several so-called "oil structures" oc-
cesioned the reconnaissance made by the writer. The
vrospects were exemined during the veriod, Sevntember

28 to October 14, 1921.

LOCATION. The area exesmined lies in south-
ern Logan and (Gove Counties Kensaes, along the valleys

of Smoky Hill River and Twin Buttes Creek.

The main line of the Union Pscific Railrosad
lies 12 to 20 miles north of the prospects while the
main line of the IlMissouri Pacific Railroed lies 5 to

15 miles south of the prosvects.

Scott City on the Missouri Pescific Reilroad
is the ststion from which the drilling well of the
Plateau 0il Corporsation is best reached. The dis-

tance is 22 miles.



STRATIGRATHY, The western portion of RKen-
sas 1s covered by an avpvroximstely flst-lying mantle
of send, gravel and limy clays of late Tertiary age,
up to 300 feet thick. Some of the larger streams
have cut through and removed this Tertiary materisal
from the underlying strats of Cretuaceous age, and it
is in these Cretaceous arees that the prospects under

discussion sre located.

.The exposed strate are largely limy sheales
and chalky limestones known &s the Niobrere formation.
In & few isolated, small éreas, howevei, the dark
shales of the Pierre formation are present, lying con-
formably upon the Niobrara. The white, drab, end
orange-colored, chalky character of the Niobrasra, &nd
abundent fossi]s,lnoceramus and &trea cgnggs;l;g)serve
to distinguish this formation from the overlying dark

gray Pierre shsale.

The succession of formstions togethzsr with
their chuaracter and averege thickness is given on the

following page in tabular forn.



TABLE OF FORMATIONS

AGE GROUP or FORMATION CHARACTER THICKNESS
IQr?‘f'ar,v 0ga//a/a Sand and fra_ze/ 0-300 f cel
| Pierre Shale , dark gray 200 feet
\Niobrar Cfm/ﬁ’}{ Limestone = shak 350-650 ffeef
|Cretaceous Carlile Shale |, dark
Benton |Greenhorn L ime stone 450 feet
Graneros _ |Shale, dark :
Dakola Sandstone, ngggm 200 -30 ofgz
Comanchean |Hiowa | Washita | Shole 55 feet
Cbe_‘uﬂ?ne gredp Sandstone /30 feel

" " /
: Cimarron agroup Red &u;@;ﬁa&,_y_);uv_ﬂz,_m/f /300 Feel
Permian = ; 7
ig Blve group Gray shale and limesfone /050 feel
Missour/ group Gra,v shale and limesfone | 00 fee

Pcnns//mm'an Des Moines group l/'mg_;rgg_er.s_/z_a[e_g_f_zisaadﬂ‘m& 600 - 8oo fggt

Oil sands of Mid-Continent frelds  1r
lower part of Pennsylvanian.

Unconformities occur between the Jertiary and Cretaceovs, betneen
the Cretaceovs and Comanchean , belween the Comanchean and FPermian

and within The Permian Red Beds.



STRUCTURE. (a) Major Features. The strue-

ture of parts of the centrsl Great Plains has been
worked out by N.H.Darton in & very general wey from
the records of deep boringsl. The general structure
.is represented by structure contours which show the
altitude of the top of the Dakota sandstone above or
below sea level. ' This map shows that the ares examin-
ed for this report is at the point of origin of an ex-
tensive low arch which extends northward through Kan-
sas and northwestward through Nebraskas and South Dakota
toward the Black Hills. The pitch of the e&xis of this
broad low uplift is to.the north and northwest. A
number of wells drilled at various places on this srch
seem to indicate that it has not,as & whole, casused the
aecumuiﬁtion of hydrocarbons. Minor folds on this
large structural feature would, however, heve prospec-
tive value so far as the consideration of structure
alone is concerned. The object of a geologicel exam-
ination in this region would, therefore, be to locete

such minor folds.

> Darton,N.H., Bull. No.691- A., U.S. Geol. Survey.



The normal dip produced by the major struc-
ture is generally northward to slightly east of north-
werd in Logan County, northward to slightly west of
northward in western Gove County, and northeastward in
eastern Gove County. The rate of dip is, however, so
slight, being only 5 to 7 feet per mile, thet for any
one locality the normsl attitude of the beds may be

considered flat.

(b) Local 3tructural Festures. Throughout

the area examined, the Niobrara beds exihibit wide-
gpread variation from the approxim&tely flat, normal
attitude. Two processes, namely folding and differ-
ential settling cbuld, either alone or in conjunction
with each other, have produced the deformation that
has occurred and it.is helieved that the field evidence
indicates thet both have been effective in this region.
There is a marked tendency for the sxes of the hetter
defined uplifts to heve trends which vary from north-
south to northeast-southwest. Since the axis of the
me jor structural arch in this sres trends slightly
east of north, the axes of the minor structures may be
said to be approximately pvarallel to the axis of the
major upnlift. Such an arrangement of structural fea-

tures can be reasonably believed to be the result of



folding ceused by forces acting from the east and the
west. But while there is some general orderly arrenge-
ment of the better defined uplifts to be noted, it is
probably fair to sey that the most widespread deforme-
tion is apparently without orderly errsngement end may
be due primarily to & process of differential settling,
or differentiel compecting of sediments, such as is
tynicelly revresented in southeastern Kensss end in
Osage County, Cklahome. It is true that if the Cre-
teceous beds were lgid down upon & topography which re-
flected an earlier folding in its ridges end valleys,
that the structures produced by differentisl settling
would possess an arrangement similazr to that due to fold-
ing alone,but these structures would then reflect folds
of prospective value in the pre-Cretaceous strata. It
seems probable then, that both folding and differentisal
settling have produced the deformation obgerved.

Many feults, &ll of the normsl type, exist in
the region. They are sapparently of no considerzble mag-
nitude, judging from the appearance of the ohservable
fault criteria end from the fect that the beds on either
side of the fsult planes are in nearly every instance
Niobrara.

The strate are seldom found to be flat-lying,
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but dip in various directions at engles of from I to
200; dins from T to 2°he1ng the most common. It
seems likely that dins of 5° or more are due to fault-

ing rsther than to folding.

The main object of the field work in this
region was to determine the existence, shape, size,
and location of structural features, such as anti-
clines and domes, which would indicete the most favor-
able plasces to prospect for oil. Since there are
practically no horizon markers in the Niobrara heds,
it wes necessary to deteriaine the structure almost en-
tirely from-strike and dip ohservations. Obviously,
such & method of determination of structure is ligble
to considerable error, since the dip must te assumed
to remain constent in those areas where there &re no
outcrops, while it is evident,where observable, that
the dip changes err&ticaliy within short distances.
Too great relisnce must not, therefore, te nlaced un-
on the structural efficacy of the folds represented
by strike and dip symbols on the accompanying vlets,
Series IIT. The strikes and dips indicated are re-
lisble in themselves, but uplifts inferred from such
data can not be claimed to be more then a possible

interpretation. The fact remains that there is evi-



dence of consideradble deformation,snd some of this de-
formation may have been effective in csasusing the ac-

cuauletion of oil and ges.

As will Dbe expleined in a later paragrani,
the chief prospective o0il and gas besring horizon in
this region is the upper,red portion of the ZPermian
system. Now since "Red Beds" are, so fer as known,
inherently incepable of being & source of hydrocerhbons,
eny o0il that may be found to exist in the Red Beds will
have presumabhly migrated to thet position from another
source, most likely the underlying Pennsylvanian. A
feulted structure would, therefore, under the circum-
stances which obtain here, be preferable to &n unfeult-
ed one since a better opportunity for verticel nigra-

tion might thus be provided.

It seems oroheble that the efficiency of fold-
ing in causing the formsastion &nd accumulstion of oil
veries inversely zs the length of time elapsing bhetween
the deposition of the strata contzining the petroleum-
forming matter and the completion of the tectonic pro-
cesses which caused the formation and accumulation of
the oil. The reason for this may be briefly stated

here as due to the fect that the older a formestion be-



comes, and the deepver it is buried under superincumbent
strete, the less porosity will be available for the
migretion of fluids through it because of the effects
of comvression and cementstion. The age of the fold-
ing in a region, therefore, hes an immortant besring

on the oil possibkilities of that region.

The age of the folding msy be inferred from
the position of the important unconformities and from
a consideration of the geologic history of this portion
of the American continent. The folding apparent in
the surface (Niobrara) beds probably occurred during
the Rocky Mountain Revolution &t the closé of the Cre-
taceous period. The unconformity between the Creta-
ceous and the Tertiary systems is the result of this
diestrophism, The folds produced at this time would
be most effective in causing locelization of hydro-
carbons in the Cretaceous stiratas, namely, the Hakote,
Benton, Niohrera and Pierre formetions, and they would
he least effective in ceusing localization of hydro-
carbons in the Pennsylvanien snd Permian strata. Since
the genergl structure of the region represented on

Darton's mapl wes determined on the upper surface of

the Dskota sandstone, it is evident that the north-

o
op. cit.



eastward dipping homocline and the northward and north-
westward pitching structural arch which comprise the
me jor structure were given their present conformation

during the post-Creteceous folding.

Other periods of folding probebly occurred
between the Cretaceous and Comanchean periods, between
the Comanchean and the Permian periods,and during the
Permisn period, as may be inferred from the unconfrom-
ities. Since, &s will be pointed out under the head-
ing "Possibilities for 0il", the uvpper nortion of the
Permian strats is the chief hope for oil production,
the most important periods of folding in &n economic
discussion are those during, end immediately follow-
ing the Permian period. Such folds would not be
capable of detection at the surface except insofear &s
they may have provided locelities of weakness upon

which the post-Cretaceous folds grew.

Due to the unconformities thet have been
mentioned, the structure of the systems lying below the
Creteceous must vary ore or less from thst observsble
in the Niobrara (Cretaceous) beds st the surface. We
ean not, therefore,have any assurance that the domes,

enticlines, and various irregular uplifts and depress-
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ions which appear at the surface will have the same
shape, dimensions, or position a&s those in the under-
lying Comanchear,Permian, &nd Pennsylvanisn strsata.
Since the main hope for productive horizons is in the
Permian strate, the impossibility of accurately deter-
mining the structure of these older beds with certsin-
ty introduces a serious difficulty. There is a ten-
dency, hawever, for folds in older strata to express
themselves, by continuous growth, in the overlying
strata, when tectonic stresses continue or are repeeat-
ed, hence,in the absence of sub-surface data, the up-
lifts in the surface beds should be selected as being
more likely than other areas to indicate favorable
structure in the buried strata. Acreage on, and close
to the axes of uplifts is the most favorable in a com-

perative sense.

The geologic structure &s it apvears in the
surface beds (Niobrara) is represented on the plats,
Series ITII, by strike and dip symbols rather then by
structure contours. It is reelized that the manner
of represent:stion is not very definite, but it is be-
lieved that no greater definiteness is warranted by

the aveilsble data.
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Should oil in commercial guantities ever be
found in this region, a very large aree of Tertiary-
covered.strata, now impossible to prospect by means of
surface examinations, could be systematically prosnect-
ed by diamond drill holes to the base of the Niobrars
formation. The necessary holes would be between 500
snd 1000 feet deep. This méthod of determining struc-
ture is now being used in the glacial drift covered

areas of Illinois.

(¢) Individual Struetures.

3 Hell Creek Structure. T.15 S., R.
31 W. The Hell Creek structure is one 0f the best
defined folds of those submitted. The din of the
strata can be determined at frequent intervals over a
considereble portion of the area, snd these dins agree
with sufficient consistency to indicate the strong
probability of the existence of an uplift. There is,
hqwevef, little or no evidence of closure on the north-
east end of the axis. The elevation of the beds on
the axis above the same horizon in the syncline on the
southeast is estimated at about 200 feet, hasing the
estimate on the dip and length of the southesst limb
of the fold. The vertical rise of the northwest limb
amounts to about 220 feet, computed from the foliowing

data: The orange colored beds which appear to mark
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the tovn of the Niobrara formation are 50 feet lower
than the derrick floor of the Platesu 0il Corporstion
derrick, where they ere prominently exposed northwest
of the "Monuments" in Sec.28, T. 14 3., R. 31 W. The
bese of the Nliobrars is reported at 480 feet in the
log of the Pleatesu 0il Corporstion well. Assuming
that the thickness of the Niobrars is 650 feet the
well started 170 feet below the top. The difference
in elevetion between the top of the Niobrars et the
well, and in the mejor syncline northwest of the

"Monuments"™ would, therefore, he approximetely £20 feet.

The well of the Plateau 0il Corporation is
pronerly located so far as the surfuce structure is
concerned, but there is no means of knowing its situa-
tion with resmect to the structure below the seversal
unconformities. In the absence of sub-surface dsata
the location is the best that could heve been selected.
The Permian Red Beds were entered at 1540 end venetrat-
ed 550 feet. The bottom of the hole is shout 100
feet deeper in the Red Beds then the estimeted depth
of the horizon in which oil was reported in the Trego
County (McNabb) well. The Plateau 0il Corporstion
well should reach the base of the Ked Beds at about
2850 feet and the top of the Pennsylvanine at about

3900 feet.
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£. 1dith and Pence Structures. The
¥dith end Pence structures, lying largely in (locstion
omitted) have better visible closure in the surface
beds then &ny of the other structures submitted.
These structures are sns=ll, dbut are worthy of as much,

if not more considerstion than eny of the others.

3. The following structures appeer to
be more or less well defined uolifts on which, however,

closure can not he proved:

Coin Structure, Location omitted (Privete)
Elkeder Structure, n
Jerome Structure,
Southwest Lxtension of

Fell Creek 3tructure,
Northeast Twin Buttes Structure
™win Buttes Structure,

"
n

n
»
"

4. Neither the Alenthus or Ben Allen
structures afe very well defined unlifts elthough

there is considerable evidence of deformetion of the

strate in each locelity.

DEVIELOPMENT .,
1. Platesu 0il Corporation. S.W.
corner S.E.% of 5.W.%, Sec.£7, T. 15 S.,R. %1 W.

Drilled to 2090. Underreaming 8%" casing &t 1990.



Started in Niobrare.

to 480

Niobrare 0
Benton 480 to 915
Dekots 915 to 1130 & little

. weter
Derk Comenchean shale 1130 to 1385 (Kiowe)
Comancheen Sandstone 11€5 to 1540 (Cheyenne)

Permian Red Beds 1540 to 2090 bottom hole
Sand 1841 to 2025

Shele 2025 to 2030
Broken 3Sandstone - to 2090

This well is favorebly locsted on what is
apparently the most favoreble of the structures submit-
ted. |

£. Trego County (liecNabb) well. Ii.V. corner
of S.E. % Sec.5, T.1} 8., R. 85 ¥W.

Started in Niobrars.

Revorted to have entered Permian Red Beds &t

depth of 1450 feet.

Reported to have encountered oil st a depth

of 1900 feet.

The company has not given out information.

Reported to have entered oil sand with wsater
in the hole end that there was more than 300 feet of
0il in the ten inch casing on top of the water. The
writer ssw heavy black oil flosting on the water in
the slush pit, but of course can not vouch for the fact
thet it was o0il from the well and that it had not been
poured into the well or on the pond. Coal and not oil

wes. being used for fuel. Thé well was shut down at

the time of the visit.
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There is evidence of structursl disturbance
in the Niohrere beds near this well, b“ut the numher of
outcrons &nd the time devoted to the‘nyaminafion wera
not enfficient to determine whether or not this well is

fevorehly loceted with reswect to the structure.

B Utica well, lless County. 3ec. 1, T. 17

ﬁl, :.l 26 *ﬂ.

NWiohrars 0 to 200
Benton £00 to 650
Dekota 650 to 770
Xiowsa 770 to 995
Cheyenne 995 to 1190
Permian Red Beds 1200 to 2700
Salt at 24350,

Now being drilled deeper by locgl syndicate.

Drilling around 3000 feet.

4. Vesper well, Lincoln County. Sec.l0, 7.
12 3., R. 9 W. Avproximate base of Dskota &t surfece.
Showing of o0il at £10 feet. This showing would prohe-
bly be in the Cheyenne sandstone above the unconformahle
conteet bhetween the Permisn Red Beds gnd the overlying

Comanchesan.
Salt at 740 feet.
Showing of o0il at 1130 feet.(Rad Beds)
Council Grove formstion recorted at 1290 to
1450. The base of this formastion is the
top of the Pennsylvanian system in Kansas.
Pennsylvenian 1450 to 3575.
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Ba Garden City well, Finney County. Sec.
35, Tes €1 3., R. 31 W.

Base of Niobrsre st 100 feet

Benton : 10C to 519

Dekots _ 519 to 840

Fiowsa g 840 to 10&£1l

Cheyenne 1021 -to 1221

Permien Red Beds 1221 to 2280 (ghowing of o0il)
il st 22850,

6 Chaprell well, Logen County. S.E. Cor-
ner 3ec. 6, T. 14 3., R. 34 V. Drilling et 1200 or

1400 feet. Portable drilling mschine.

POSSIBILITIES FOR OIL AND GAS.

Prospective Qil-besaring Horisons. The

Niobrara formation is not properly constituted litho-
logically to serve as & reservoir for hydrocerbons
gince it is composed entirely of compact chalky lime-
stone and shéle. The Niobrarse hés heen observed by
the writer to yield a strong odor of hydrocarhons

when struck or érushed, suggesting that it might con-
tain more or less mother substance necessary to the
formation of oil, but there are no beds either within
or near the Niobrara that could serve as a reservoir.
The formation has no possibilities. The Benton forma-

tion is without possibilities beceuse of inadequate
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ragservoir memhers.

The Dekote sendstone is capable of serving
&8 a reservoir for hydrocarbons. It has not, however,
yielded anything but water in this region, even in wells
located on more or less promising structures. If may,
therefore, be regarded &s & possible, but not very pro-
mising source of oil. The saversge depth of the Dakote

is about 1000 feet.

The Cheyenne sendstone is capable of serving
a8 a reservoir for oil and gas, bpt nes never yieslded
anything of commercial value. The showing of o0il at
210 feet in the Vesper well, Lincoln County, 130 miles
to the esstward, is probably near the unconformable
contect hetween the Cheyenne sandstone and Permien Red
Beds. The Cheyenne formation may have possibilities
as & reservoir for contact oil, but the results of
drilling in western Kansas have thus far been unsuccess-
ful. -The formation is, therefore, unpromising. 'The

seversge depth would be about 1400 feet.

The discovery of a small amount of o0il in the
McNabb, (Trego County well) in the Permian Red Beds at
a depth -of gbout 1900 feet suggests vossibilities for

the upper Permian as a source of oil. It is genersl-



-18-

1y believed that o0il pools sre not indigenous in strata
of the nature of the Triassiec, Permian, asnd “ennsyl-
venian Red Beds, bhut nevertherless commercisl oil &nd
ges vpools have been found in Red Beds, notably st
Electra, Pertolia, and Amarillo, Texas; at FHesldton,
Oklehoma; and in the Yamilton dome, Vyoming, where it
is generally thought to have migrated to its present
position from another source. The Permian Red Beds
in this region may hence be considered a possible
source of oil and gsas. The top of the Permian Red
Beds lies &t depths of gbout 1400 to 1500 feet gnd the

bottom would lie at depths of 2700 to £850 feet.

The Pennsylvanign strata supposedly under-.
lying this region would lie at such great depths that
they will not bhe considered as a possible source of
oil. It is estimated that that portion of the Penn-
sylvanian strats which casrries the importent oil pools
of eastern Kansaes and of QOklehoms, 180 miles and fer-
ther to the eastward, lies at & depth of some 5400 feet

in this portion of western Kansas.

The outlook for nroductive oil and gss hori-
zons in western Kansas is discoursging, but the sands

of Cretuceous, Comanchean snd upper Permian age have
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some possibilities &t depths renging ffom 1000 to

3000 feet.

SUMMARY

1le The only localities in central western
Kansgs west of the 100t meridian where vprosnecting
for oil, involving & study of the geologic structure,
cen be undertsken is along the valle; of Smoky Hill

River and its tributaries.

2} Considerable deformation of the gentle
IMid-Continent type was observed in the Cretaceous
beds, but due to the charscter of the exposed strata
the structure can not be determined with & desirable

degree of aeccuracy.

e Prosmpective o0il baaring'sands afe:
Dekots sandstone of Cretaceous age at about 1000
feet depth.
Cheyenne sandstone of Comancheasn age at about
1400 feet depth. ‘
Sands of the Permian Red Beds from 1400 to 3000
feet. ‘ ; :
Scettered wildcat development has feiled to
discover any o0il of importance in this region, but
gshowings of 0il reported in, snd immediately above
the Permian Rled Beds, suggest that these stratas are

the most promising of the prospective sources which



can be reached at a depth of less than 5000 feet.
The outlook for nroductive horizons is not encourag-
ing.

4. L considerehle numher of the hetter de-
fined structural uplifts in Gove gnd Logan Counties
heve been represented on the accomvanying vlats, Series
ITI, by strike ¢nd dip symhols. The manner of deter-
minetion and representstion of the structure is not
claimed to be definite eand accurste, but is the best
that could be done in view of the nature of the out-
cronving heds. Furthermore the structure of-the bur-
ied Comanchesn snd Permian strete maey not be like that
ohservable at the surface due to unconformities, but,
notwithstanding these difficulties, a locstion on or
neser tne axes or crests of the uplifts, as represented
on the piats, would bhe the most favorsble place to meke

& test for oil.

Ba It is spparent that the unfavoreble fea-
tures of the region far outweigh the fevorsble, but
there is at least & possibility of finding oil of com-
mercial velue, and the suggestions contained in this re-
port should aid in the discovery of oil and gsas pools,

if any exist.

October, 17, 19Z21.



JBOLOGICAL REPORT
UL

THY MURPHY CHiLZK DOLLS

Attention has recently heen zttreacted to the
Powder River dome e&nd viecinity by the discovery of oil
in the Dekote end Lakota sandstones in wells of the
Trail Canyon_and Sundance syndicutes. Tlie occurrence
of 0il under considersble gas pressure, &t the vartic-
ular location and horizon where it was discovered, hsas
not yet been satisfactorily'explained since the o0il-
bearing horizons are exposed farther up the dip, he-
tween the new wells and the outcron of the oil sands.
On the other hand, three wells located near the crest
of the dome found oniy great-quantities of water in the

Ember and Tensleep formations, which might have been

expected to produce o0il and gas.

The occurrence of o0il on the Powder River dome,
although under peculiar conditions, suggests that other

structures in the vicinity have prospective value, and



geemed to warraent an examination.

Wegemann's structure map of the Powder River

1 indicates sn anticlinsl offshoot from the main

dome
dome on the northwest side, but his mappiﬁg was not
carried beyond the limits of the Powder River dome it-
self. This anticlinal offshoot originates in section
Z0,T.42 N., R.81 W. and trends riorthwestward to & point
six miles northwest of the village of Kayceé. A well~
defined dome, known as thé‘Kaycee dome, having its crest
two and one-half miles west of Kaycee, forms the northern
terminus of the anticline. Northwest of the point
where the axis of the anticline is traversed by Murphy
Creek & low dome was observed by the writér, lying
largely in sections 2 and 11, T.42 N., R.82 W. This
dome, hereinafter called the Murphy Creek dome, is the

subject of this report.

‘LOCATION. The Murphy Creek dome is located
in the northeast quarter.of T.42N., R.82 W.,’Johnson
County, Wyoming. Kaycée, e smell village eight miles
distent, is the nearest settlement. ‘The distence to

Salt Creek is thirty miles, to Buffalo sixty miles and

lwegemann,C.H., The Powder River 0il Field, Wyo:
Bull.U.3. Geol., Survey No. 471, p. 56
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to Casper via Salt Creek eighty miles. Buffalo is the
nearest railroad point. The roed from Buffalo to the
dome is fairly good. ‘The road from Casver is good as
far as Salt Creek, but between Salt Creek snd the dome

travel over the road is very difficult in wet weather.

STRATIGRAPHY. In this area the Frontier
member of the Benton formation is exposed. Two prom-
inent sandstone beds known &s the PFirst Wall Creek and
the Sec;nd Wall Creek sands resmectively, form high rims
Ion the flanks of the anticline. Below these two éand-
stone beds a third ssndstone bed forms the surfece over

much of the structure. It is on the latter sandstone

that the st:ucturé contours have been drawn.

- The lower portion of the Benton formation,
represented by the Mowry and Thermopolis members, are
not exposed in the area represented on the map, but on
the nesrby Powder River dome erosion hes proceeded in-

to the Sundance formation.

The succession of geologic formastions together
with their age and charscteristics 1is given in tabular

form below:



TABLE OF FORMATIONS
AGE G ROUP or FORMAT/ION CHARACTER awo THICKNESS
Frontier Sandsfone and shale .
Crefaceovs Benfon | Mowry Shale 300 feef thick
Thermopolis  |Shale and sandstone . Possible o/ sands.
Dakota sandston To7al thickness a][ Dakoly and [akotal?)
Yakola sandstone (7) about 60 feel | variaple. Contains water in
\Comanchean upper parl,oil in lower part on Powder Fiver dome.
Morrison formaf/bn Sand and shale 250 feef Thick. Shows
o/l on FPowder River dome .
Jurassic Sundance formation Sand and shale 275 feel thick. Shows
: 0/l _on Powder River dome.
Red sandstone % shale, = qypsvm. /000 feef ;
Triassic Chugwaler (RedBeds) |Barren of oil everywhere except on the
Hamilton dome . Hol Springs County, Wyo.
Permian  |Embar formation Possible source of heavy, black orl.
Carries woler only on Powder River dorme .
Tensteep formaﬁon Sandstone and sandy [imestone
Renns )r/ vanian Possible sour /.
" " Carries waler only on Powder River dome .
s Limesone & redshale & sandstone. 01 af Soap Creek,
Mississippian |\ Modyson Jimestone. MQL&@-J"%%W/ of ,5;0!,, Creek Mon?




BTHUCTURZE. The structure of the Murphy
Creek dome is represented on the nep, Plate I, by struc-
ture contours on a sendstone layer of the Frontier
formetion which lies 2£6C feet below the top of the
Second Wall Creek sand member, end approximately 850

feet above the top of the Dskota sandstone.

The highest point of the structure has an
elevetion of 5090 feet on the key horizon in the north-
west quarter of section 11, the 5010 foot contour com-
pletely encircles the dome, and ihe 5000 foot contour
may do so. Thelheight of the closed portion of the
dome is, thereforg, as much as 80 feet and may be 90
feet. The area of the closed portion is approximately
1100 acres. This is admittedly a very small strumcture,
both areally and in the amount of closure, but since
the anticline on which the dome is located is & very
large fold,with a large tributery collecting area on
the northeast, some o0il may héve been entrapoed in the
sends of the Thermopolis shsle,in the Dakota and the
Lakota sands, and in the Morrison and Sundance forma-
tions. The prospects for discovering an oil pool of
commercial vslue are not very bright snd would not

warrant the expenditure necessary to drill & deep hole'

but since the main prospective horizon, the Dakota
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sandstone, can be tested by a well less than 1000 feet
deep, it would seem thet the drilling of such a shallow,
comparatively inexnensive well can be consistently re-
comnended. Drilling below the base of the Sundance
formation at & devth of apvroximately 1450 feet eaﬁ not
te recommended unless good wells are obtsined in the

formations above the Red Beds.

POSSIBILITIES FOR OIL. The formations con-
taiﬁing sandstione luyers in which oil or gas is known
to occur elsewhere are the Thermopolis shesle, and
Dakota, Morrison, and Sundance formations. Sands in
the Thermopolis shale contain the o0il and gas obtained
in the Trail Cenyon Syndicate ﬁella Nos. 1 and 2, late-
ly drilled, and the Dakota sand is the o0il bearing
Stretum in the Sundance 0il Syndicate well No. 1. All
of these horizons would have possibilities on the
Murphy Creek dome. Below the Sundsnce lie the Embar
and Tensleep formations at drillable depths, but the
possibility of finding o0il in these horizons is remote.
A lerge flow of water was encountered in the Embar on
the main Powder River dome, therefore it would not be
advisable to drill to the Embar unless exceptionally

good wells are obtained in the higher horizons.
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The recent o0il and gas discovery on the nain
Powder River dome was made in the Dgkote sand and in
sand members of the overlying Thermopolis shale, not-
withstanding the fact that these sands outecrov farther
up the dip nearer the crest of the dome. The occur-
rence of o0il under considerable gas pressure at this
place is, therefore, unusual and can not yet be satis-
factorily explained. It is true thaf the new wells
are locsted on a minor wrinkle or anticlinal nose on the
north flank of the main doﬁe, but there is no known
structural closure at this point. Other conditions
that may heve caused, or contributed to the accumulation
and impounding of oil at this point are lenticular sand
bodies, variable porosity of the sands, and height of
the upper surface of the ground water. The same, oOr
other peculiar conditions that ceused the accumulation
of 0il on & pitching anticlinal nose in the Treil Ceanyon
and Sundance Syndicate wells might possibly have a simi-
lar effect on the unclosed portion of the IlMfurphy Creek
anticline. Some acreage beyond the closure of the
Murphy Creek dome has, therefore, been included with the
acreage within the closure as having possible value in

the sands above the Red Beds.
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DiPTH. Tiells sterting on the key ted (sur-
fece on which contours are drawn) shoulé reasch the Ds-
kote sand at & denth between 810 &nd 880 feet. The
thickness of the Dakota sand on the Powder River dome
is 56 feet. The variable end lenticuler sands of the
Thermopolis shale should be resched at depths from 500
to 850 feet. Posgsible o0il bearing sands in the Mor-
rison formetion would lie at depths of from 800 to 1200
feet. Possible o0il bearing sends in the Sundance for-
mation would lie at depths of from 1130 to 1475 feet.
The Red Beds are about 1000 feet thick in this vieinity,
hence the top of the Embar formation would lie at a
depth between 2400 and 2500 feet. A1l of these depths
could be reduced by approximately 170 feet by drilling
in the bottoms of the two draws near the crest of the

dome.

At the suggested location in the N.”. %+ Sec.

11, T.42 N., R.82 W., the drilling denths will be as

follows:
Sands above Dskota 500 to 850 feet
Top of Daskota sand 850 to 900 feet
Morrison sands 900 to 1200 feet

Sundance sands 1200 to 1500 feet

Top of Embar 2400 to 2500 feet.



ABANDCIIED FOLE I sECTION £3. The hole in
the N.W. % of Séc. £3, T.42 N., R. 62 VWi. is flowing &
small stream of cold, non-saline, sulpnhide water from
the 12 inch ceasing. No relieble informetion concern-
ing this hole can be obtained since it was not drilled
by & company, and the identity or whereabouts of the
nersons who drilled it are not known. The hole is
said to be 770 feet deemn. If this is so,it may have
venetreted the Dekota sand. It is of interest to
note in this connection that Mr. H.B.Andrus reports
thet the Benton, Trail Canyon, and Sundance Syndicate
wells on the Powder River dome encountered fresh water
in the upper part of the Dakota sand and o0il in the
lower 25 feet of the sand (Lekota). The fresh water
was not under sufficient head to flow out of the hole.
In these wells sulphide waters were encountered et
shallow depths, ahove the Dskote. Evidently the sul-
phide water flowing from the abandoned hole in Sec. 23
is not from the Daskota, but this does not nrove thet
the Dakots sand has not been penetrsted. The possi-
bility that this well may have entered the Dskota sand
detracts ffom the prospective vealue of the area outside

the closure of the Murphy Creek dome.

CHARACTER OF PROSPECTIVE OIL. A sample of



0il from Yrail Ceanyon Syndiceéte's well lio. 1 on the
Powder River dome was obtsined on Dec.15,19%0. The
0il was derived from the first sand of the Thermonolis
member st a depth of 295 feet. It ceme in small
smount glong with much water and ges and was collected

- from the surface of an earthen tank.

The oil is dark brown to blsck in color and
registered 25° Begume' at ¢0O Fahrenheit. A distilla-
tion test gave the following results.

Distillation of 0il from Well No.l. Trail Canyon
Syndicate.
Initial boiling point 130° F.
Temperature F. Percent over
130-200 2
z00-250

Gravity of combined

£50-300 cuts up to 450° F=49° Bé.

e = o
L]
()] O

300-350

350-400

b B o

400-450

450-500 8
500-550 9
550-575 6
575-600 3
Above 600 39

91

. Residue and loss 9 percent.
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The results indicete that Eﬁpercenf of the
0il cen be utilized for gasoline, vhich is more than
is usual in such & heevy crude oil. The heevier pro-
ducts of distillation showed but little war, snd con-
sidereble amounts of cylinder stocks suitsble for lu-.
bricating oils.

S ULDLARYY

1. The MNurphy Creek dome hes & closure of st
least eighty feet &nd may heve as much as ninety feet.

The ares of the closed@ portion is about 1100 scres.

2. The prospects for oil production of im-
portance are not encouraging, but on account of the
shallow drilling (less than 1000 feet) necessary to
reech the main prospective oil Eearing horizons, the
nrospect seems worthy of a tesf at least to the Dakota
sand. Since all the remaining prospective o0il sends
above the Red Beds could he tested by & hole less than
1500 feet deep it would probebly be advissble to drill
to the top of the Red Beds. Drilling to the Embar
end Tensleep formations can not be recommended on ac-
count of the large flow of weter obtained in this

horizon in the Shiloh well on the Powder River dome.

March, 7, 1921.



GZOLOGICAL REPORT
Ol

THE BILLY CREZK DCLE

| The discovery of & commercisl o0il pool on
the Crow Indien Reservation, Montana, in Februsary,l9Zl
eroused the interest of oil operators in the possibili-
ties of the bhelt of country lying aloné the northesast -
flenk of the Rig Horn llountaeins hetween the Soap Creek
field on the north and the Powder River (Tisﬁale) and

Selt Creek fields of Wyoming, on the south.

A number of localities in this helt were ex-
emined and mapped at intervals by the writer during the
summer of 19z1. Of those prospects which appeared to
heve more or less merit, the Billy Creek dome is one
that still remsins untested and it is therefore of in-

terest at the present time.

Two wells were drilled on the Billy Creek
dome & number of years ago, but they were not of suf-
ficient depth to re&ch.the importsnt prospective oil-
bearing horizons. The Carter 0il Company end other
interests are now (February,1922) drilling & well on

this dome.



LOCATION, The Billy Creek dome is sitnated

in T. 4& N., R. 82 V. Johnson. County

e 9

Vyoning. It
is treversed by the main highwsy between Casver, Bélt
Creek, Buffalo, end Sheridan,and is therefore essily
accessible. Buffalo, the county seat of Johnson
County, is sixteen miles distant and is the nesrest
railroed point. The Big Horn Mountains rise from 3

to 4 miles west of the Billy Creek dome and the great
Powder River Basin lies to the esstward. Billy Creek,
a vermanent stream which flows from west to east across
the structure, will furnish an adequate water supply

for drilling gnd other purposes.

TOPOGRAPHY. A rim of Parkmen sandsfone,
vartially encircling the dome, and a centrsl basin
withinlthe rim,are the dominsnt topogranhic festures.
The‘rim was formed by the vmlaning off of the crest of
the dome by erosion, &end the removel of the soft shsale
above and below the rim-forming ssndstone faster than
the rim itself can be removed. The height of the rin

above the besin within it varies from 40 to 100 feet.

The surfsce of the basin is comperstively
smooth. South of Billy Creek & terrace of plsnation

forms an extremely smooth surface over all that por-
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tion of the hesin. This terrzce hes & gradusl slone
downwsrd to the east and ic 1lermineted ehruptly oa the
north by Billy Creek,which stream has cut its hed some
70 feet helow the general terrace level. North of

Billy Creek the surface of the basin is slightly roll-
ing end rises graduaslly from the creek towsrd the rim

on the east, north, and west.

Three-fourths of & mile southwest of the
exis of the dome the Paerkmen ssndstone hes resumed its
normgl northeestward dip and outerops in a southwest-
ward facing escarpment whkich parsllels the Big Horn
Mountein axis, and extends many miles northwestward

and southeastward from thisIIﬁcality.

Four end one half miles soﬁthwest of the
axis of the Billy Creek dome, the Carboniferous and
older strata, rising towsrd the Big Horn axis, form the
Big Horn Mountzin uplift. Twelve miles still farther
to the west the mountains culminate in granite peaks of
which Cloud Peak having an elevation of 13,165 Tfeet,
and situated 30 miles north west of the Billy Creek

dome, is the highest.

STRATIGRAPHY. The highest and youngest

formation involved in the Billy Creek fold is the Perk-



man sendstone which forms the ria of the dome. The
underlying Pierre shale forms the surfece of the besin
within the rim. It is estimated that about £30 feet
of the Pierre shale hes been removed by erosion o1 the

crest of the dome.

All of the Cretsceous strata, from the Psrk-
man to the Cloverly, are exvnosed within the three mile
helt, hetween the Billy Creek dome and the mountains,
thereby vresenting the opvortunity to messure the thick-
ness of the formations and to observe their character-
istics. Two sections were measured by transit survey,
one on Billy Creek, immediately west of the dome, and
the other on Muddy Creek, about 5 miles northwest of
the dome. The thicknesses obtained, and the general
charecteristics of the formations are indiceted in the
table df formations which follows, and in the columnar
sectién on the mep, PLATE TIT. A discussion of the pro-
spective oil-besring horizons appeers under the Leading

"Prospective 0il-hearing Ssnds”



JTABLE OF FORMAT/IONS
AGE FORMATION CHARACTER Awvo THICANESS
Farkman sandsfone Brown concrefionary sandstone . 350 feel
Prerre shale Dark ,ﬁg[@ 27001 feel 1hick Shannon
Sandsione member 94.0 (/eef below fqp .
(/‘e/‘aceogs lpbrara Shale . gray . 200;7[683‘
Frontier Shale, and thin sand conj@/omg rale members
§%Wf Y Hard ﬂ'ssffe shale . Thin sand
S Ther 1mopo lis Dark carbonaceovs shale ccmfa/h/nf 1he
X Muddy sand member. Benfon 2000+ feel thik
Cloyverly Sondstone and shale. 504 feel fhick
Comanchean - ’ .
Morrison Shale aqnd sandstone . 200+ feet 1hick
Jurassic Svndance Shale sandstone and [rmeslone 400+
Triassic Chugwaler Red sh fe bone._aypsum. /200 +
Permian Empar Limesfone and shale. 0 fo 50 ﬁzei‘ 1hick.
: _E!_‘LS[E.SE EM&QM!?&/ Sandy limestone . 300 +
Reﬂm)f/mﬂmn 4 : !
Amsden ﬁlmes)‘ane, sandsione , red shale . 300 *
Mississipprap Madison Limesfone. 1000 feez‘ Jhick




STRUCTUEE. The loecality under discussion
1s situsted on the northesst fleuwk of the giunt anti-
cline of the Big Forn liountsins, trherefore the region-
gl dip is northeastwerd. Th2 rcrmel angle of dip is
10° to 25 northesstward, and the peneral strike is

N. 22°vw.

The Billy Creek dome is a smell, symmetrical,
oval shsped, suhsidiary uplift on the northeast flank
of the major Big Horn uplift. The dimensions snd lo-
cation of the dome were deternined by a transit survey
August, 17-19, 1921 end the results are indicated by
structure contours which show the elevation of the
base of the Parkmen sandstone above sea-level. Wher-
ever possihle the nosition of the structure contours
is controlled by the elevations on the key horizon
(tase of Pecrkmen sandstone) or on beds which lie cer-
tain determined distsnces above the key horizon. In
e few localities where the various horizons cun not
be recoginzed with certainty, the position of the con-

tours is controlled by the dip. ( See Plate IT )

Sections A, B, and C indicate the vertical

curves assumed hy the strata, across the fold. The



curve itself, reprecents tie position of the key hori-

zon shove ses level.

The structure was found to heve & height of
more then 400 feet &nd less than 500 feet above the
lowest closing contour, in other words the " closure"”
is hatween 4C0 &nd 500 feet. The area within the clo-
sure is ebout three &¢nd one hslf souare miles or abouf

2200 acres.

The tributery drainage,or gathering area
from wkich hydrocarbons could be derived is uninterrupt-
ed for many miles to the northeasf, sast, and southeast,
end should be adequate to fill the o0il and gas reser-

voirs thet may occur on this dome.

There is a strong probability that & normal
fault exists on the reverse dip flank. Actusl evi-
dence of differentisl movement was not seen, hut this
and certain other criteris may have been erased by the
erosional activities of Billy Creek which cuts through
the r»im near this plsace. BEvidence suggesting the pre-
sence of a fault is: (a) the offset vosition of the
butte on the north-south half section line of Sec.l?

about midway between the South % corner &nd the center



of the section; (b) tlie relative slevetion of the beds
on either side of the g&m, between the nreviously men-
tioned butte e£nd the outcrops to the northwest; (c) the
geo mentioned under (b); and, (d) the veriation in

strike on either side of the gen. The fault, if it

exists, 1is neerly normel to the strike and is, there-

fore a dip fsult.

Experience hes shown that feults of the na-
ture end megnitude of that described, under the condi-
tions here obtainiﬁg, ¢o not usueally have an adverse
effect. The conditions under which normal faults of
no very grest throw (Z00 feet or less) are known not
to affect 0il eaccunulation adversely, are where & thiék
body of soft shale exists above the o0il sands. Under
such conditions the more or less plastic nature of the
shale prevents the formetion of open fissures vwhich
would permit the escape of 0il «nd gus from the ssands.
This condition is notably illustrated &t Sslt Creek and
Elk Basin where the effect of the numerous faults hes
been found to be beneficial rather than unfavoreble.
Since at Billy Creek the oil sends are overleain by
great thicknesses of soft shale, ‘the presence of a fault

of the type described can not be considered unfavorable.
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Whether or not ihe strate involved in & fold
cen he expected to he sutureted with fluids depends
upon the elevation of the outcrops of those strate as
compared to their elevetion on the fold in cuestion.
This consideration hecomes esvecially important when
the fold is, as in this case, situsted very near the
outcrop of the proswective o0il sands. The outcrop
of the main prospective o0il sand, three miles west of
the dome, is at an elevetion of 5482, while on the
crest of the Billy Creek dome this same sand ligs at
gn elevation of about 650 feet. The apparent hydro-
staetic heed tending to hold fluids in the reservoir is,
therefore, over 4800 feet, a considerable portion of
which should be effective, in view of the short dis-
tance of only three miles through which it must be

transmitted.

The sge of the folding which produced the
Billy Creek dome is &t leuast late Cretzceous &nd pro-
bably early Rocene since the very latest Cretaceous
strata are involved in the folds. No unconformities
exist in the Cretaceous strata in this region, hence
the structure observable at the surface will be simi-
lar to thet existing in the prospective oil seands, all

of which are of Cretaceous &ge.
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In view of the structursl conditions recited,
the Billy Creek dome is helieved to be structurslly
fevoreble for the sccumuletion snd retention of oil &nd
&ges., Otier considerstions, aside Trom structure,
which ere prereguisites for & produetive structure will
be taken un under the hecding, "Prospective cil-bearing

gsands"”.

A locstion for & well is suggested &t & point
on the axis where the depths to the prospective oil
sands would be the least possible. This locetion is in
the bed of Billy Creek in the southeast quarter of Sec.
17, T.48 I'.,R.82 W., 1050 feet west end 650 feet north
of the southeast corner of the section. Approximate

denths &t the suggested location would be as follows:

First Frontier send 3050 faet
Second Frontier sand 3100 fcet
FPirst sandy hed in Mowry shale 7760 fset
Second sendy bed in Iiowry shale 3820 feet
The "Muddy"send in Thermomnolis shale 4280 feet
Cloverly send 4600 fest.

PROSLPECTIVE .OIL-BREARING SAI'DS. The sends
of the Frontier formation, known as the Well Creek
sands in the Salt Creek 0il Field in T.40 N.,R.79 W.,
where they sre developed in thicknesses of from 50 to

125 feet and are so enormously productive, would be the
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first prosvsctive s&énd likely to suggest itself on the
Billy Creek done. An examinstion of the outcrons of
the Prontier formation on Billy Creek snd Muddy Creek,
'howsver, revegls the fact that the sand members have
decreased in thickness until they give little promise

of large production, if sny, on the Billy Creek dome.

The thickness and charscter of the Frontier
gsends at their necrest outerops to the Billy Creek
dome are illustrated by the following sections:

Section of Frontier seand members on
Billy Creek, 2% miles west of

dome, Feet
Sand (first Prontier),coerse, with stresks of
brown limesStone «.iceesesns aiaye & e 6
S8NJY 8h8leccscssssssssacsosssssscssnssnssnass 39
Sand, coarse, and conglomerate, fine, (second
Frontier).with.shale. streakS.cecesas ¢

Sand and shale in slternating thin layers,
base COVEered.ecacecesesrsssssasnsasssclOveral
feet.
Only the sand and conglomerste, having an aggregete

thickness of 10 feet appeurs to be sufficiently por-
ous to serve as & reservoir for oil.

Section of Frontier sand members on
Muddy Creek,4 miles northwest

of dome.
Feet
Conglomerzte (first Frontier sand) hase covered 12 i
COVETOM s san s s s ssmonessmanasesssssssssssdeesiass 40 =

Conglomerate with 6 inch cone-in-cone limestone
in middle(top member second Frontier
Sand)otoyl...lddli.ﬂl..QOII...‘-...CC 5%
Shale, soft BANAYceecsctsctecscaasossasasscsnnse 2

S&nd'.....'..-.....--......c.-......-..---.....-.

Sandy shale.
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Only the ssnd &nd conglomerete layers heving en sggre-
gate-thickness of ehout 20 feet sppear to be canable of

serving as & reservoir for oil and gus.

No mention whetever of sand members in the
unrnaer Colorado group of this locality is made by D&rton1
irn the 2rofessional Paper, Geology of the Big Horn Moun-
tains. According to Dartﬁn,"in the region south of
Yayowortkh there develops in the upvner part of the Colo-
rado formution a hed of ssndstone which atteins consider-
able prominence in the Powder River district”. The

gsendstone referred to is the Frontier sendstone member.

Mayoworth is 18 miles south of the Billy Creek dome.

From a consideration of the sections measured
by the writer, it spveers that the Frontier sands offer
but little promise of being prodﬁctive. Very smsll
wells, if any,are the best that could he expected Fron

this horizon.

mhe Mowry member of the Benton formeation uncer-
lying the Frontier member ip the next possible source of
alil. The Mowry beds here possess their usuel, hard, fis-

sile chardcter and contain myried fish scales. Sandy

1 parton,N.H., Geology of the Big Horn lMountains: U. S.
Geole Survey, Prof. Paper No.51l, pvn., 53-57, 1906.



beds, in 1he llowry, of the Big Horn Basin, Wyoming
known ¢S the "Kimball" and "Och Louie" sands esre pro-
ductive, and comuercisl froduction of oil is obtained
directly from the shale in the Ferris and Lost Soldier
fields and elsewhere in Wyoming.  Production from the
shele is »nrohably made vossible by a tendency of this
hard, fissile shale to fracture and form open fissures
on the crests of anticlines. _ ™wo sandy beds,each s
few feet thick, were found in the Mowry shale in its
Muddy Creek outcrop which adds to the prospective
velue of the lMowry shale on the Billy Creek dome.

Only very smﬁll wells at hest could be looked for, how-

ever, in strata of the nature of the Mowry.

Below the Mowry beds lie & series of derk
shales called the Thermopolis shale. A sandstone bhed
within the Thermopolis shale is the main hope for oil
on the Billy Creek dome. This sand has the spproxi-
mate stratigraphic nosition of the "Muddy send" of the
Big Horn Bssin, snd will therefore, be called the Muddy
gend in this report. As viewed st the outcroo on Billy
Creek, three miles west of the dome,it hed & thickness
of 40 feet and wés & true, finely graiular sendstone,well

. 2
fitted to serve as an 0il and g&s resServoir. Darton

& op. eit.



refers to & white sendctone in the lower part of the

Benton formetion, from £70 feet 1o 350 feet helow the
base of the Mowfy, which outecrops at severel pleces

north end south of the Billy Creek &ome. The thick-
ness given is 8 to 15 feet. This scndstone would be
1haet called the Iuddy hy the writer, but is consider-
ably thinner than the development observed in the out-

crops on 3Billy Creek and Iluddy Creek.

Below the Thermopolis shale lies a thick
massive sandstone stratum, the Cloverly formation of

Darton?

The Cloverly is believed by Darton to re-
nresent the Dakota sandstone, Fuson formation, and La-
kota sandstone of the Black Hills region and is there-
fore of later Comanchean and earliest Cretaceous &ge.
The Cloverly is admirebly sdapted to serve as a reser-
%oir for 0il and gas on the Billy Creek dome and should

certainly be tested. Its great depth, 4600 feet or

more, is an objectionable feature.

The llorrison &nd Sundence formations will
not be mentioned as prosmective oil-bearing horizons,
since they have never yielded important amounts of oil

and sre over 5000 feet deep on the Billy Creek dome.

z_op.cit. B.53



£ sendstone in tlLe Pierre shale,6 940.feet be-
low the base of 1he Parkman sundstone, appesrs on luddy
Creek. This sendstone is internreted as the Shannon
member. At the ghasndoned well in 3ec. 17 the ton of
this sandstone should heve an elevation of 4250,{5190
(elevation of bese of Parkman)— 940 = 4250). Vater
(prohebly from & sand) wes revnorted in the well at a
denth of 758 or an elevation of 4224,{ 4892( elevation
of well)— 758 = 4224}. The water is therefore inter-
preted as coming from the Shannon sandstone member.
There are, therafore, no prosnects for o0il in the Shan-
non sand.

Intervels hetween the bheése of the Parkman
sendstone and importent horizons helow, &s measured on
Muddy Creek,lfollow:

Deptk helow
base of Parkmsau.

shennon send, weter-bearing...csececess 940 feet
* Mret Frontier 8aNAccescssscssvaanassss o280 feet
* Socond Frontier Sandeecssscscsasasscess o027 feet

* First sandy bed in MOWrJ....ceeceeeeeesss 3990 feet
¥¥Uuddy Senleeeecossceccsssronacaaanaanas 4510 feet
* Clovsrly Sand-..‘--.l-.'.......‘..-..-. 4&3‘14 feet

* progpective oil send
**1lain prospective o0il sand
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It is appzrent, from s consideretion-of the progsnaec-
tive oil sands, thet the thinness of the higher sends
gnd the great denth of the moderately thick lower
sands are the objectionahle features of the Billy Creek
dome. 0il production is 10 be erpacted,but it will
‘recuire flowing wells of considersble size to nay at
dentks of from 4300 to 5000 feet. There can be no
agsurance, therefore of discovering an o0il pool of com-
mercigl velue on the Billy Creek dome,_but it is cer-
tainly worthy of a test to the Cloverly sand, with the

main hone Ffor the best wells in the Muddy sand.

DEVELOPHENT. The two holes drilled on the
Billy Creek dome some years ago were not deep enough
to resch the principsl prosmective o0il sands. The
hole near the center of section 17 was drilled to a
depth of 2860 feat,where & flow of gas was encountered.
This denth was not deep enough to resch the Pirst Fron-
tier sand by ahout 800 feet. The first water wes
struck at 758 feet. This water is internreted hy the
writer as coming from the Shannon send. At presenf
there 1s a small deep crafer, &t the site of the aban-
doned hole, filled with wster through which gs&s is
bubbling rather briskly. IA very small amount of fresh



weter is Flowing out.

The hole in section £Z0 weas only drilled to
g Genth of 750 feet when drilling wes discontinued.
The derrick wes leter blovn down by the wind and the

wreck still remsins on the site.

The Carter 0il Company and associsted inter-
ests sre now, February,1922,drilling in the southesst
corner of 3ec.l7. mhis is a fevorable location end
the hole will, no doubt, be carried deep enough to

test thoroughly the possibilities of the dome.
SUMMARY

l. The Billy Creek dome is structurally fsvor-
able for the accumnulation of oil end gsas.

£. The highest prosmnective 0il sands, Frontier,
would lie at & minimum dernth of about 3050 feet &nd do
not hold forth much wromise of wells large enough to
he profitable.

3. The lsrgest wells would be expected in the
Muddy send et a minimum depth of 4280 feet. Flowing
wells of considerable size would be reguired to be pro-
fitable at such a denth.

4. There is no assurance of obtaining wells
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large enough to be profituble at the depths recuired,
but the Billy Creek dome is, nevertheless, wortLy of
s deep test. Since a test well should be cearried to
the Muddy send &t & minimuna depth of 4260, the Clover-
ly send &t & mininum deoth of 4600 feet should also be

included in the test.

August, 27, 1921.
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