
Please do not destroy or throw away this publication. it you have no further use 
for it write to the Geological Survey at VI ashington and ask for a frank to return it 

DEPARTMENT OF THE INTERIOR 

Roy 0. West, Secretary 

U.S. GEOLOGICAL SURVEY 
George Otis Smith, Director 

Bulletin 806-D 

GEOLOGY OF THE 

ROCK CREEK OIL FIELD AND ADJACENT AREAS 

CARBON AND ALBANY COUNTIES, WYO. 

BY 

C. E. DOBBIN, H. W. HOOTS, C. H. DANE 
AND E. T. HANCOCK 

Contributions to economic geology,1928, Partt 
(Pages 131-153) 

Published Februaryl6, 1929 

UNITED STATES 
GOVERNMENT PRINTING OFFICm 

WASHINGTON 
1929 



Please do not destroy or throw away this publication. If you have no further use 
for it write to the Geological Survey at Washington and ask for a frank to return it 

DEPARTMEN'.I;' OF THE INTERIOR 

Roy 0. West, Secretary 

U. S. GEOLOGICAL SURVEY 
George Otis Smith, Director 

Bulletin 806-D 

GEOLOGY OF THE 

ROCK CREEK OIL FIELD AND ADJACENT AREAS 

CARBON AND ALBANY COUNTIES, WYO. 

BY 

~E. DOBBIN, H. W. HOOTS, C. H. DANE 
AND E. T. HANCOCK 

Contributions to economic geology, 1928, Part I 

(Pages 131-153) 

Published February 16, 1929 

UNITED STATES 
GOVERNMENT PRINTING OFFICE 

WASHINGTON 
1929 



ADDITIONAL COPIES 

OF THIS PUBLICATION M.A. Y BE PROCURED FROM 

THE SUPERINTENDENT OF DOCUMENTS 

U.S.GOVERNMENT PRINTING OFFICE 

WASHINGTON, D. C. 

AT 

20 CENTS PER COPY 



CONTENTS 

Page 
Introduction _______________________ .. _____________________________ _ 131 

Location and accessibility _______ .. ----- ____________ ------------- 131 
Field work and acknowledgments ____________________ ------ ___ ..:._ 131 
Land surveys ___ _____ __________ .. _____________________________ _ 132 

Geography ________________________ -· _____________________________ _ 132 
Land forms _____ _____________________________________________ _ 132 
I>rainage ______________________ ______________________________ _ 133 

Geology ____ _____________________ __ -·- ____________________________ _ 134 
Stratigraphy _______ ____________________ · ______________________ _ 134 

General section __________________________________________ _ 134 
Mississippian and Pennsylvanian rocks _____________________ _ 

Casper formation ____________ _____ ~ __________________ _ 
135 
135 

Permian and Triassic rocks ________________ ________________ _ 136 
Satanka shale and Forelle limestone ____ '" _______________ _ 136 
Qhugwater formation _________________________________ _ 137 

Jurassic rocks __________________________________ __________ _ 137 
Sundance formation __________________________________ _ 137 

Cretaceous ( ?) rocks ______________________________________ _ 138 
Morrison formation __________________________________ _ 138 

Cretaceous rocks _________________________________________ _ 138 
Cloverly formation ___________________________________ _ 138 
Thermopolis shale ____________________________________ _ 139 
Mowry shale ____ ___ _________________________________ _ 139 
Frontier formation ___________________________________ _ 139 
Carlile shale _________________________________________ _ 139 

, Niobrara shale _____________ __________________________ _ 139 
Steele shale ___ __ _____________________________________ _ 140 
Mesaverde formation _________________________________ _ 140 
Lewis shale ____ ____________ __________________________ _ 141 

Tertiary rocks ____ _______________________________________ _ 142 
Hanna formation _____________________________________ _ 142 

Pliocene(?) to Recent deposits ____________________________ _ 143 
Terrace gravel and alluvium ___________________________ _ 143 

Structure ___________________________________________________ _ 143 
Regional features ________________________________________ _ 143 
Method used in determining structure ______________________ _ 144 

Oil and gas----------------------------------------- - ---------- ~-- 145 
Rock Creek anticline _________ ________________________________ _ 145 

General geologic features __ __ ____ __________________________ _ 145 
Possible faulting of the anticline __________ _________________ _ 145 
Itock Creek oilfield ______________________________________ _ 1146 

Surf ace geology and structure __________________________ _ 146 
I>evelopment--------------------- - --~---------------- 146 
Quality of the oil _____________________________________ _ 147 
Possibilities for oil production from deeper sands ________ _ 148 

~ 
III 



IV CONTENTS 

Oil and gas-Continued. 
Rock Creek anticline-Continued. Page 

I>utton Creek dome_______________________________________ 149 
Surface geology and structure___________________________ 149 
I>evelopment_________________________________________ 149 

CooperCovedome ____ ~----------------------------------- 149 
Surface geology and structure___________________________ 149 
I>evelopment_________________________________________ 149 

Medicine Bow anticline________________________________________ 150 
General geologic features___________________________________ 150 
I>evelopment_____________________________________________ 150 
Oil and gas possibilities____________________________________ 152 

West Rock River anticline_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 152 
Surface geology and structure_______________________________ 152 
I>evelopment_____________________________________________ 152 

South Foote Creek anticline____________________________________ 153 
Little Medicine Bow dome_____________________________________ 153 
Other anticlines_______________________________________________ 153 

ILLUSTRATIONS 

PLATE 36. A, Medicine Bow anticline from a point in sec. 14, T. 20 N., 
R. 79 W., Wyoming; B, Rock Creek oil field, Wyoming; 
C, Cooper Cove dome, from the center of sec. 17, T. 18 N., 

Page 

R. 77 W., Wyoming___________________________________ 142 
37. A, B, Tensleep sandstone in the Flat Top anticline north of 

Medicine Bow, Wyo ______________ -..- _______________ ---- 142 
38. A, Morrison, Cloverly, and overlying formations on Little 

Medicine Bow River in the SW. U sec. 14, T. 23 N., R. 79 
W., Wyoming; B, Sundance, Morrison, and Cloverly forma-
tions in Como Ridge east of Medicine Bow, Wyo__________ 142 

39. A, Ridge of chalky beds in the Niobrara formation near Ridge, 
Wyo.; B, Pine Ridge sandstone member of Mesaverde for-
mation in sec. 4, T. 19 N., R. 78 W., Wyoming___________ 142 

40. A, B, Pine Ridge sandstone dipping beneath Lewis shale, 
· from T. 20 N., Rs. 76 and 78 W., Wyoming______________ 142 

41. A, Arlington terrace and Rock Creek valley, from a point 1 
mile east of Arlington, Wyo.; B, Conglomerate at the base of ~ 

the Hanna formation in the SW. 74 sec. 29, T. 19 N., R. 78 W., 
Wyoming____________________________________________ 142 

42. Representative graphic well logs of the Rock Creek oil field, 
Wyoming, and adjacent areas _______________________ In pocket. 

43. Geologic map and structure sections of the Rock Creek oil field, 
Wyoming, and adjacent areas _______________________ In pocket. 

FIGURE 11. Map of southern Wyoming showing the relation of the Rock 
Creek oil field and adjacent areas to other coal and oil and 
gasfields____________________________________________ 132 

12. Cross sections of Medicine Bow anticline, Tps. 20 and 21 N., 
R. 79 W., Wyoming, showing position of traces of axial 
plane_______________________________________________ 151 



GEOLOGY OF THE ROCK CREEK OIL FIELD AND ADJA­
CENT AREAS, CARBON AND ALBANY COUNTIES, WYO. 

By C. E. DoBBIN, H. W. HooTs, C. H. DANE, and E. T. HANCOCK 

INTRODUCTION 

Loootion and acoesmbildty.-This report describes the geology o£ 
the Rock Creek oil field and the geology and oil and gas prospects 
o£ an additional area o£ about 260 pquare miles lying in the west 
central part o£ the Laramie Basin in Albany and Carbon Counties, 
Wyo., along the eastern foothills o£ the Medicine Bow Mountains. 
(See fig. 11.)" Rock River, on the Union Pacific Railroad 40 miles 
north of Laramie, is the principal town of the area described, and 
the town of McFadden, built by the Ohio Oil Co., is the center for 
the active operation of the Rock Creek oil field. Arlington and 
Morgan, which consist of a few houses, serve as post offices for 
ranchers, forest rangers, and prospectors. 

Roads and trails abound in the area, which is rendered readily 
accessible by the extensive development of gravel terraces and the 
low relief withip. the field. All parts of the area mapped may · be 
reached by auton1obile without serious difficulty. 

Field work and (J)Oknowledgments.-The field investigations that 
furnish the basis for this report were begun in the summer o£ 1919 
by E. T. Hancock, apsisted by C. E. Dobbin. The area examined 
at that time amounted to 90 square miles, centered around the Rock 
Creek oil field, which then had some 10 producing oil wells. The 
subsequent resignation of Mr. Hancock from the Geological Survey 
delayed the final preparation of the report until the summer of 1925, 
when C. E. Dobbin, H. W. Hoots, and C. H. Dane reexamined the 
Rock Creek field and also studied the Medicine Bow, Dutton Creek, 
and Cooper Cove districts. 

The writers were greatly aided in their work by M. D. Woolery 
and L. M. Kiplinger, officials of the Ohio Oil Co. at Laramie, who 
kindly furnished logs of all wells and other pertinent data about the 
Rock Creek oil field; by C. L. Westcott, of the Southwestern Pe­
troleum Co. and Cliff Petroleum Co., who contributed much infor­
mation regarding development;:; on the Medicine Bow anticline; by 
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132 CONTRIBUTIONS TO ECONOMIC GEOLOGY, 1928, PART I 

the officials of the Producers & Refiners Corporation, the Utah Oil 
Refining Co., the Midwest Refining Co., and the Continental Oil 
Co. for logs of their wells; and by Paul D. Torrey, who rendered 
able assistance in the investigation. 

La;nd surveys.-The township, sect\on, and quarter-section corners. 
originally established have either been found or reestablished from 
known locations by local surveys, and at present most of the sec­
tion corners are marked by set stones or square painted posts. 

GEOGRAPHY 

Land surveys.-The township, section, and quarter-section corners 
variety of topographic forms, its most conspicuous :features are its 
broad, shallow terraced valleys separated by nearly flat gravel­
covered ridges. A considerable part of the area is included In 

0 50 IOOMILES · 

FIGURE 11.-Map of southern Wyoming showing relations of the Rock Creek oil field and 
adjacent areas (indicated! by shading) to other coal and oil and! gas fields. 1, Hanna 
and Carbon Basins (U. S. Geol. Survey Bull. 804) ; 2, east-central Carbon C'ounty (Bull. 
316) ; 3, Lost Soldier-Ferris district (Bull. 756) ; 4, Bell Springs gas field (Bull. 796) ; 
5, Great Divide Basin coai field (Bull. 341) ; 6, Little Snake River coal field (Bulls. 341 
and 381) ; 7, Rock Springs district (Bulls. 341, 381, 702, 751, and 781) 

the broad valley o£ Rock Creek and in the extensive system of 
gravel terraces adjacent to that stream. 

The oldest and most prominent gravel terrace in the area is on 
the divide between Rock and Foote Creeks. This terrace stands 
about 500 feet above the valley of Rock Creek and extends from 
the vicinity of Arlington nearly to the town of Rock River. For 
convenience of description it is referred to in this report as the 
Arlington terraoo and the gravel deposited on it is indicated by a 
separate color pattern on the geologic map. Terraces intermediate 
between the Arlington terrace and those bordering the present streams 
occur throughout the area, and the margins of most of them are 
shown on Plate 43. 
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. The lower as well as the higher divides are commonly gravel­
covered plains which rise gently in a broad expans·e toward the Medi­
cine Bow Mountains. (See pl. 36, 0.) These plains are devoid of 
sagebrush and are covered with a mantle of boulders, which have a 
maximum diameter o£ 3 feet and an average diameter of 6 inches. 
Here and there, however, the plain is interrupted by hogback ridges 
of sandstone that project to varying heights above the terrace level 
(see pl. 40, A), and many shallow depressions which have no outlets 
occur throughout the area. Trees are abundant on the flood plains 
o£ Cooper and Rock Creeks and Medicine Bow River. 

Cooper Cove is a small basin in the southwest corner of T. 18 N., 
R. 77 W., and is surrounded by low hills on the . north, east, and 
south and by the foothills of the Medicine Bow Mountains on the 
west. (See pl. 36, 0.) North and northwest of Cooper Cove as far 
as the Arlington terrace the country is featured by broad gravel­
covered benches of varying altitude, interrupted locally by shallow 
stream valleys. Northwest of the Arlington terrace the land slopes 
rapidly into a broad, . gravel-floored basin which is bordered on the 
north by a prominent hogback of sandstone and on the west by a 
conspicuous bluff that rises above the lowlands adjoining Medicine 
Bow River. 

Around the Medicine Bow anticline the surface is much more dis­
sected than near Rock Creek, and rock exposures are numerous. The 
exposures are particularly conspicuous above the steep sandstone 
hogback that outlines the anticline. (See pl. 36, A.) The area within 
this hogback is rough along Medicine Bow River, but only moderately 
dissected elsewhere, and the remnant of an old plain o£ erosion occu­
pies the north-central part o£ the anticline. 

Dr/dnage.-Medicine Bow River and its tributary, Rock Creek, 
are the largest streams in the area and are peTennial. Rock Creek is 
a beautiful mountain stream fed by snow fields along the summit of 
the Medicine Bow Mountains. 1 It flows through a deep canyon in the 
crystalline rocks and at Arlington enters the broad terraced valley 
which extends to and beyond the town of Rock River. Threemile 
Creek is a perennial branch o£ Rock Creek which joins the main 
stream about 2 miles southwest of Rock Creek. Dutton and Cooper 
Creeks are also perennial streams but have smaller flow than Rock 
Creek. ·These two streams empty into Cooper Lake about 8 miles 
east of the area described. Fourmile Creek, a tributary of Laramie 
River, crosses the southeast corner of the area and has a small but 
steady flow. The remainder of the are~ is but little dissected and is 
drained by intermittent streams; the largest is Foote Creek, which 
traverses the broad, shallow valley northwest of the Arlington terrace. 
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GEOLOGY 

STRATIGRAPHY 

GENERAL SECTION 

Parts of the Laramie Basin, within which the area described is 
included, are underlain by 12,000 feet of Paleozoic and Mesozoic 
sedimentary rocks, ranging from Carboniferous to Quaternary in 
age. The oldest rocks exposed east of the Arlington fault in the area 
covered by Plate 43 belong to the upper part of the Steele shale, o£ 
late Upper Cretaceous age, which crops out in the crest of the 
Medicine Bow anticline and in the bluffs of Rock Creek south of 
Rock River and northwest of McFadden. The older formations 
underlying the area were studied by the writers where they crop out 
around the Flat Top and Como Ridge anticlines near Medicine 
Bow, and they have been previously described by Darton and 
Siebenthal.1 

Gener.al section of formatims in the Rock Creek and Medicine. Bow districts, 
Wyoming 

Age Group Formation Thickness General characteristics (feet) 

Recent. Alluvium. Variable. Fine silt, clay, and loam. 

Pliocene and Terrace gra v- Variable. Fine to coarse gravel and moderate-sized boulders 
later. el. in places firmly cemented. 

Hanna for- Yellowish-green sandy shale, massive yellowish· 
Eocene. mation. (?) brown sandstone, carbonaceous shale, coarse 

Unconformity conglomerate, and coal. 

Dark marine shale containing several yellowish-
Lewis shale. 2,500± brown sandstones, which as a rule are very 

fossiliferous. 

Chiefly massive to slabby and concretionary 
brown sandstone and zones of sandy material 
containing carbonaceous shale and thin beds of 
coal alternating with sandy shale. Top marked 

Montana. Mesaverde 1,250 by grayish-white Pine Ridge sandstone mem-
formation. ber, which contains several beds of coal. Alter-

nating marine and continental beds occur 
throughout the formation. Base marked in the 
Medicine Bow anticline by a brownish-white 
sandstone 75 feet thick. 

Upper Creta- Steele shale. 3,300± Dark-gray to black shale containing several soft 
ceous. brown sandstones in its upper part. 

Niobrara 700 Dark-gray calcareous shale containing thin beds 
shale. of sand and layers of impure chalk. 

Carlile shale. 460 Soft dark shale containing many ironstone 
concretions. -

Frontier for- Dark shale about 625 feet thick, overlain by a 
Colorado. mation. 665 brownish sandstone about 40 feet thick herein 

called the Wall Creek (?) sandstone member. 

Mowry shale. 120 Hard fissile dark-gray shale, weathering light 
gray, which contains numerous fossil fish scales. 

Thermopolis 130 Soft dark shale containing near its middle a sand-
shale. stone locally called the First Muddy sand. 

1 Darton, N. H., and Siebenthal, C. E., Geology and mineral resources of the Laramie 
Basin, Wyo.: U. S. Geol. Survey Bull. 364, 1909. 
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General sootion of formations in the Rock Creek and Med~ Bow d-istricts, 
WY'Omi.ng-Oontinued 

Age Group Formation Thickness General characteristics (feet) 

An upper sandstone 30 to 85 feet thick and a lower 
Lower Creta- Cloverly for- 125± one about oo· feet thick, separated by about 30 

ceo us. mation. feet of shale. Principal oil-producing formation 
of the Rock Creek field. 

-------- .. -------
Morrison for- Maroon, pink, and olive-green shale and a few 

Cretaceous(?). mation. 225 thin sandstones. Yields a characteristic 
dinosaurian fauna. 

---------- .. -----
Sundance for- Green and gray fossiliferous shale in upper part 

Upper Jurassic. mation. 350 and massive to cross-bedded gray sandstone 
and gray shale in lower part. 

Chugwater Red shale, sandy shale, and gypsum, with bed~ 
Triassic. 1, 350 of gray sandstone in upper part and thin beds of formation. limestone. 

Forelle lime- 3 Lavender-colored limestone. stone. 
Permian. . Satanka 140± Red and green shale, gray limestone, gray sand-

shale. stone, and gypsum. 

About 300 feet of massive to cross-bedded sand-
Pennsylvanian Casper for- stone probably corresponding to the Tensleep 

and Missis- 1,000 sandstone, merging downward into light-
sip pian. mation. colored limestones, dolomite, and gray and 

brown sandstones. 

Pre-Cambrian. Crystalline 
rocks. 

MISSISSIPPIAN AND PENNSYLVANIAN ROCKS 

Oasper foromation.-The Casper formation in the Laramie.Basin is 
chiefly of Pennsylvanian age, according to Darton and Siebenthal,2 

and usua.lly exhibits a cross-bedded buff to light gray sandstone of 
variable thickness at its top, merging downward into light-colored 
limestone, dolomite, and gray and brown sandstones which lie upon 
pre-Cambrian crystalline rocks. The uppermost sandstone ·is prob­
ably equivalent to the Tensleep- sandstone, and the lower beds to the 
Amsden formation of the Big Horn region. The following section 
measured by Darton and Siebenthal 3 shows the principal features 
of the Casper formation where it attains its maximum thickness in 
the Laramie Basin : 

Section of Casper forma.tio!flJ in Gilmore CO!ny()lfl, near Laramie, Wyo. 

Feet 
Sandstone--------------------------------------------~ 2 
Red shale with a few thin beds of white and red sand-

stone________________________________________________ 120 
Red to buff sandstone__________________________________ 65 
Limestone, fossiliferous -------------------------------- . 8 
Upper monumental sandstone___________________________ 45 

2 Darton, N. H., and Siebenthal, C. E., Geology and mineral resources of the Laramie 
Basin, Wyo. : U. S. Geol. Survey Hull. 364, pp. 13-20, 1909. 

3 Idem, p. 14. 

100948°--29----2 
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Feet 
Hard buff limestone____________________________________ 2lh 
Lower monumental sandstone, red_______________________ 78 
Massive lumpy limestone (in middle of hill 1 mile north-

west of Colores)------- --------------- --------------- 20 
Reddish soil (rocks concealed)------------------------- 33 
Red. sandstone_________________________________________ 92 
Heavy-bedded limestone, carrying Spirifer CO!fl'l;eratus____ 24 
Salmon-red sand and fine-grained sandstone_____________ 120 
Purple limestone_______________________________________ 4 

Concealed (shale?) ---------- ------ -------------------- 110 
Limestone, with crinoid stems__________________________ 5 

Concealed (shale?) ------------------------------------ 45 
Purplish sandy limestone_______________________________ 15 

Shale(?)---------------------------------------------- 50 
Purple thin slabby sandy limestone_____________________ 3 
Shale(?)______________________________________________ 15 
Purplish slabby sandy limestone_________________________ 15 
Massive shelly cross-bedded purple sandy limestone______ 25 
Concealed; probably red shale and sandstone_____________ 90 
Purple sandy oolitic limestone__________________________ 1 
Massive red arkose and conglomerate, with *-inch pebbles_ 20 
Granite. 

1, 0<171h 

The sandstone at the top of the Casper formation is well developed 
in the northern part of the Laramie Basin and is of particular inter­
est to oil operators in the Rock Creek and Medicine Bow districts, 
as experience indicates that it is probably the lowest zone which may 
yield oil within these districts. In the Flat Top anticline, north of 
Medicine Bow, at least 250 feet of it is exposed; its lower portion 
is massive to thick-bedded and its upper portion very much cross­
bedded. (See pl. 37.) More than 300 feet of it was penetrated in 
a well drilled by the Prairie Oil & Gas Co. in sec. 25, T. 22 N., R. 78 
W., 5 miles southeast of Medicine Bow. (See pl. 42.) 

PERMIAN AND TRIASSIC ROCKS 

Satanka slitile and Forelle limestone.-The Satanka shale and 
Forelle limestone are about 140 and 3 feet thick, respectively, in the 
northern part of the Laramie Basin and correspond in position to the 
Embar of north-central Wyoming. The Satanka consists of red and 
green shale, thin beds of limestone, and a few thin beds of sandstone, 
all resembling closely the overlying Chugwater formation. The 
Forelle is a lavender and pink limestone which crops out in a per­
sistent low ridge rising above the area underlain by the red shale. 

The following section measured on the south limb of the Flat Top 
anticline illustrates the character of the Satanka and Forelle at their 
nearest outcrop to the area here described : 
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SecUon of Forelle limestone anil Sata-nlqa shale in sec. 13, T. 23 N., R. '19 w., 
Wyoming 

Base of Chugwater formation. Feet 
Forelle limestone: Limestone, lavender-colored_______________ 3 
Satanka shale : 

Shale, red_____________________________________________ 85 
Limestone, gray, slabby________________________________ 10 

Shale, green and brovvn ________ ~----------------------- 30 
Gypsum_______________________________________________ 6 
Shale, grayish brown___________________________________ 6 

Sandstone, gray, calcareous; contains thin laminae of 
asphalt and gives a strong odor of petroleum__________ 2 

Shale, gray____________________________________________ 4 

Top of Casper formation. 
146 

0 hrugwater f01"11W;tion.-The Chugwater :formation is 1,350 :feet 
thick in the Medicine Bow district and consists mostly o:f red shale 
and red sandstone, with a subordinate amount o:f gray sandstone, 
gypsum; and thin beds o:f limestone. Red beds that are poorly 
exposed in the :foothills o:f the Medicine Bow Mountains 3 miles 
south o:f Arlington may belong to either the Casper or the Chug­
water formation. 

Details regarding the character o:f the :formation are given by 
Darton and Siebenthal 4 and in the. log of the weir drilled by the 
Prairie Oil & Gas Co. in sec. 25, T. 22 N., R. 18 W., shown graphically 
in Plate 42. 

J1JRASSIC ROCKS 

Sundamee fo'l'17W!t~m.-Excellent exposures o:f the marine Sundance 
formation occur in the western :face of Como Ridge (see pl. 38, B) 
and exhibit the features that are characteristic o:f it over the greater 
part o:f Wyoming. Its top was drawn at the base o£ the variegated 
dinosaur-bearing shale that makes up the Morrison :formation and 
its base was drawn at the base of the lowest prominent gray sand­
stone that rests on typical Chugwater red beds. The following 
section shows the detail's o:f the Sundance formation in this area: 

Sectian O:f Sundance fo'f'lrllaiti.on itn Como R·id{}e, Wyo. 

Base of Morrison formation. 
Sundance formation: Feet 

Sandstone, gray, cross-bedded-----------------------~-- 2 
Sandstone, green, shaly __________________________ ._______ 5 
Sandstone, light gray, cross-bedded_____________________ 5 

4 Op. cit., pp. 22-25. 
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Sundance formation-Continued. Feet 
Shale, green, sandy, and thin limestones________________ 34 
Sandstone, buff, thin-bedded______________________________ 5 
Shale, green, containing Be"'terntnites_____________________ 68 
Sandstone, grayish brown, thin-bedded__________________ 12 
Shale, gray, sandY-------------------------------------- 29 
Sandstone, light gray, cross-bedded______________________ 7 
Sandstone, gray, massive to thin-bedded and cross-bedded_ 70 
Shale, green___________________________________________ 15 
Shale, red, and thin-bedded red sandstone-----------~-- 36 
Sandstone, gray, massive, friable_______________________ 15 
Shale, green, and shaly sandstone________________________ 12 
Sandstone, light gray, massive, with brown sandstone 

concretions, cross-bedded in upper part________________ 35 
Top of Chugwater formation. 

350 

CRETACEOUS ( ? ) ROCKS 

M or"l"iiJon forma;,tion.-The Morrison formation is 222 feet thick 
at Como Ridge (see pl. 38, B) and consists largely of maroon, pink, 
and olive-green shale containing several thin layers of brown 
sandstone. 

Seo.tion of Morrison fornwtion a,t Como Ridge 

Base of Cloverly formation. 
Morrison formation: Feet 

Shale, maroon, pink, and green near base ; upper part 
olive-green------------------------------------------ 175 

Sandstone, brown, cross-bedded_________________________ 7 
Shale, variegated, with several brown sandstones less 

than 1 foot thick____________________________________ 40 
Top of Sundance formation. 

222 

CRETACEOUS ROCKS 

Cloverly formtJ).tion.-The Cloverly formation is ~he principal oil­
producing zone in the Rock Creek oil field and where penetrated 
by the drill consists of an upper sandstone 30 to 85 feet thick and a 
lower one as much as 60 feet thick, separated by about 30 feet of 
shale. (See pl. 42.) At its nearest exposures in Como Ridge and 
in the Flat Top anticline north of Medicine Bow the sandstones, 
especially the lower one, are conglomeratic, with pebbles of jasper 
and chert. The following section (see pl. 38, A) and the graphic 
well logs shown in Plate 42 illustrate the character of the forma­
tion in this region : 
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Sootwn of Olov·erly formOJtitYn on Little; MP-dicW.e Bow River in tlw SW. 1A, 
sec. 14, T. M N., R. 19 W., Wyoming 

Base of Thermopolis shale. 
Cloverly formation : Feet 

Sandstone, light gray, hard, sugary, fine-grained, locally 
massive and crosse-bedded; conglomeratic ; make8 the 
prominent hogback shown in Plate 38, .A______________ 85 

Largely concealed by debris but shows scattered exposures 
of green shale_______________________________________ 25 

Sandstone, conglomeratic and very hard________________ 2 
Green shale and greenish-gray sandstone; both soft______ 6 
Sandstone, light gray, cross-bedded; conglomeratic, the 

pebbles consisting of chert and jasper________________ 10 
Top of Morrison formation. 

128 

Ther'mJ.opoUs shaJle.-The Thermopolis shale is about 180 feet 
thick in the Rock Creek field and consists chiefly of dark-gray to 
black shale. A sandstone, locally called the First Muddy sand, 
occurs about 80 feet above the .base of the formation and produces oil 
in commercial quantities in parts of the Rock Creek field. 

Mowry shale.-The Mowry shale is 120 feet thick in Como Ridge. 
It is a hard, compact fissile deep brown to blackish shale that 
weathers to a silver-gray color. It contains an abundance of fish 
remains, chiefly scales and vertebrae, and also much macerated 
vegetal matter. 

F~ontie~ fo1'1n1ation.-In this region the Frontier formation con­
sists of about 625 feet of dark-gray to black shale overlain by a 
brownish sandstone member about 40 feet thick. The sandstone 
member is locally known as the Wall Creek sandstone, though it 
may not be the precise stratigraphic equivalent of any of the "Wall 
Creek sands" which yield oil in the Salt Creek and other fields in 
central Wyoming. It is therefore here designated the Wall Creek ( ?) 
sandstone member. 

0Mlile shalle.-The Carlile shale consists of very dark shale con­
taining large ironstone concretions. It is about 460 feet thick in this 
area, and its outcrop usually forms a shallow valley above the 
Wall Creek ( ? ) sandstone member of the Frontier formation. 

Niobrara shale.-The Niobrara shale consists chiefly of dark cal­
careous shale but contains thin beds of sand and layers of chalky 
material that crop out in conspicuous light-colored ridges south of 
Como Ridge (see pl. 39, A) but as a rule are concealed by gravel 
and alluvial deposits. Large numbers of the fossil oyster Ostrea 
congesta occur in the chalky parts of the formation. The total 
thickness is about 700 feet. 
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Steele shale.-As mapped in the Medicine Bow anticline the top 
of the Steele shale corresponds to the base of a brownish-white sand­
stone about 75 feet thick conspicuously exposed in the northern part 
of the anticline. The formation as thus delimited is about 3,300 feet 
thick, and consists largely of gray shale, which becomes increasingly 
sandy toward the top of the formation. 

Over the remainder of the area the Steele and Mesaverde forma-· 
tions can not be satisfactorily separated because of the gradation 
between the types of strata that make up the two formations and 
because of the lack of diagnostic fossils. Near Rock River and 
McFadden the transition zone is occupied by brown sandy shale con­
taining several brownish sandstones of variable thickness. The 
Steele shale beneath the transition zone consists mostly of dark-gray 
to black shale with a few beds of sandstone and some sandy shale. 

Mesaverde formation.-The Mesaverde formation is the best ex­
posed of the consolidated formations in this area, and as the deter­
mination of the structure of the area must be based chiefly upon a 
study of this formation it will be described more fully than the 
others. Normally it is divisible into an upper and a lower sandstone 
member, separated by shale and sandy shale. 

In the Medicine Bow anticline the Mesa verde has a thickness of t 

about 1,250 feet. The lower member is about 500 feet thi.ck and con-
•>j 

sists of brown and gray sandstones of variable thickness interbedded 
evenly throughout with dark-gray shale, carbonaceous shale, and 
sandy shale in beds as much as 60 feet thick. The sandstones are 
commonly cross-bedded and ripple marked. The middle member is 
about 300 feet thick and consists of brown and gray shale interbedded 
with sandstone and carbonaceous shale, which are in few places well 
exposed. The upper member, here named the Pine Ridge sandstone 
member, is made up of 450 feet of light-gray slabby to massive sand- r 
stone interbedded with gray sandy shale, .c-arbonaceous shale, and 
four coal beds, one of which, near the top, is locally as much as 8 
feet thick. Because of its greater hardness the Pine Ridge sandstone 
encircles the anticline i:n a prominent hogback ridge. (See pl. 36, :- ~ 
A.) It was named for its exposure in Pine Ridge, about 2 miles ~· 
southeast of the town of Rock River. :. 

The Pine Ridge sandstone in its local development resembles the .· 
Tea pot sandstone member of the Mesa verde formation of central · 
Wyoming, to which it is probably equivalent. Two miles southeast­
of Rock River the Pine Ridge sandstone is about 80 feet thick (see 
pls. 39, B, and 40), as eompared with a thickness of 450 feet around 
the Medicine Bow dome, and consists of light-gray sandstone with in­
terbedded shale, sandy shale, carbonaceous shale, and coal· beds. The 
uppermost coal bed of the member lies near the top of the sandstone 
and is 6 to 8 feet thick in the N. liz sec. 16, T. 20 N., R. 76 W. Its 
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three lo"2"er coal beds range in thickness from. 3 to 4 feet. These coal 
---beds have been mined in sec. · 16, T. 20 N., R. 16 W., by the Rock 

River Coal & Fire Clay Co. and in sec. 18 of the same township by 
the Rock Creek Coal Co. The heavier portions of the Pine Ridge 
sandstone are medium to fine grained and contain scattered limonitic 
concretions. Toward the top the sandstone becomes browner and its 
surface is rather uneven, although not ripple marked. Macerated 
plant remains and impressions of what appear to be large plant 
stems are common within it. 

Rocks equivalent to part of the Mesaverde formation of the Medi­
cine Bow anticline crop out in a number of low but conspicuous sand­
stone ridges below the Pine Ridge sandstone at this locality. The 
intervening beds are concealed by gravel but presumably consist of 
shale, sandy shale, and carbonaceous shale. Good exposures of the 
Pine Ridge sandstone and of some 1,300 feet of the beds below it 
occur in sec. 33, T. 20 N., R. 18 W. In the lower 225 feet these beds 
contain many thin layers of lignitic shale and some thin beds of lig­
nite, gray shale, and brown sandstone, all of which alternate with 
beds containing marine fossils. The remainder of the section consists 
of brown and white concretionary sandstone, and gray sandy shale, 
surmounted by the typical Pine Ridge sandstone hogback. 

In the banks of Rock Creek between the southeast corner of section 
33 and the northeast corner of sec. 34, T. 20 N., R. 18 W., several 
sandstones crop out below those described in the preceding para­
graph and undoubtedly belong to the Steele shale. The most promi­
nent of these sandstones appears in the creek bank in the NE. 1;4 
sec. 34. This sandstone is gray-brown, well bedded, and fine grained~ 
Exposures of the Pine Ridge sandstone are fairly numerous in the 
mantle of gravel that covers the Rock Creek district and give an 
index to local variations in the geologic structure. The accompany-

. ing geologic map shows the known position of its outcrop. 
· The fossils collected in the 1,250 feet of beds below the Pine Ridge 
sandstones are such as occur in both the Mesa verde formation and the 
Steele shale, according to T. W. Stanton. 

Lewis slwle.-The Lewis shale is a dark marine shale, approxi­
mately 2,500 feet thick in this area, and contains several yellowish­
brown fossiliferous sandstones which crop out as rather prominent 
hogback ridges. Because of its softness the shale is rarely exposed, 
and its upper limits could not be determined with precision. Fairly 
good exposures of the Lewis shale occur in sees. 20 and 21, T. 20 
N., R. 78 W., revealing two prominent sandstone beds about 700 and 
950 feet above the base of the formation. 

The Lewis is well exposed in parts of the dissected areas adjoining 
the Medicine Bow anticline, but in many places is overlapped either 
by terrace gravel or by the Hanna formation, and terrace gravel 
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obscures also its lower part in the topographic and structural de­
pression lying north and west of the Arlington terrace in the southern 
part ofT. 21 N., R. 78 W., and vicinity. 

Younger rocks corresponding to the Medicine Bow and Ferris 
formations of the Hanna and Carbon Basins may be present above 
the Lewis and beneath the overlapping gravel and Hanna formation 
in parts of the area described, but if so they are wholly concealed. 

The fossils collected from the Lewis shale are such as occur also in 
the Mesaverde formation, according to J. B. Reeside, jr. 

TERTIARY ROCKS 

Ha1Vn(J) fo7"lJ10,tion.-The Hanna formation consists of yellowish­
brown sandstone, yellowish-green sandy shale, carbonaceous shale, 
coarse ,conglomerate, and coal beds and rests unconformably on the 
older formations: It is fairly well exposed in the high bluffs just 
west of the Arlington-Rock River road in the northwest corner of 
T. 19 N., R. 78 W., where the uppermost bed visible is a rather 
prominent sandstone that lies immediately below the terrace and 
appears to dip westward at a low angle. Carbonaceous shale and 
locally thin beds of coal lie about 100 feet below the terrace, and 
according to reports these coal beds have been mined on a very 
small scale. Throughout most of its extent the Hanna formation 
seems to be nearly horizontal, but it rises very abruptly in approach­
ing the fault near Arlington. The basal beds of the formation are 
exposed near the fault not far from the southwest corner of sec. 19, 
T. 19 N., R. 78 W., and consist largely of yellowish-green sandy 
shale. Beds of similar composition were observed southeast of 
Arlington at short intervals along the north slope leading up to the 
Medicine Bow Mountains and are commonly associated with coarse 
conglomerate, exceUent exposures of which occur west of the Arling­
ton terrace in sees. 8, 18, 29, and 31, T. 20 N., R. 78 W. This con­
glomerate is composed of a dark-brown sandy matrix with markedly 
angular boulders, as large as 6 inches in diameter, which consist 
largely of fine-grained granite, diabase, an abundance of mica schist, 
and some vein quartz. 

Sandstones resembling those in the bluff west of the Arlington­
Rock River road are exposed in the ridge near the northeast corner 
of sec. 33, T. 19 N., R. 78 W., and also in the NE. 14 sec. 18, T. 19 N., 
R. 77 W., where considerable coal has been mined. At the latter lo­
cality the Hanna formation is fairly well exposed along the two coal 
outcrops shown in Plats 43 but is less well exposed west of the coal 
outcrops and is concealed by terrace gravel south and east of them. 

Excellent exposures of variegated shale occur in the bluff of 
Cooper Creek in sec. 8, T. 18 N., R. 76 W., and vicinity. These beds 
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U. S. GEOLOGICAL SURVEY BULLETIN 806 PLATE 40 

A . LOOKING WEST FROM THE SOUTHEAST CORNER OF SEC. 17, T. 20 N., R. 76 W. 

Elk Mountain in the distance 

B. FROM A POINT IN SEC. 12, T. 20 N., R. 78 W. 

The lowlands at the left are part of the topographic and structural depression that lies between 
the Rock Creek and Medicine Bow anticlines 

PINE RIDGE SANDSTONE DIPPING BENEATH GRAVEL-COVERED LEWIS 
SHALE, FROM T. 20 N., Rs. 76 AND 78 W., WYOMING 



U. S. GEOLOGICAL SURVEY BULLETIN 806 PLATE 41 

.A. ARLINGTON TERRACE AND ROCK CREEK VALLEY, LOOKING NORTHWEST 
FROM A POINT 1 MILE EAST OF ARLINGTON, WYOMING 

B. CONGLOMERATE AT THE BASE OF THE HANNA FORMATION IN THE SW. ?i 
SEC. 29, T. 19 N., R. 78 W., WYOMING 
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of distinctive character, may both represent the Pine Ridge sand­
stone. Lack of continuous exposures has not permitted definite proof 
of this correlation. The eastern exposure, at the southeast corner 
of sec. 17, T. 18 N., R. 77 W., is shown on the geologic map as the 
Pine Ridge sandstone. If the western exposure, in the SW. l)t 
NE. l)t sec. 19, represents the same horizon, a fault necessarily inter­
venes which has permitted relative uplift of the east flank of the 
fold and has resulted in a stratigraphic displacement of 400 to 500 
feet. It is cons.idered possible, therefore, that a fault, perhaps with 
north-south trend, splits the Cooper Cove anticline and may be the 
cause of the apparent lack of commercial oil deposits in the fold. 

ROCK CREEK OIL FIELD 

Surface geology (JfJ1(] 8tructutre.-The Rock Creek oil field lies in 
the gravel-covered flats of Rock and Threemile Creeks in the south­
eastern part of T. 20 N., R. 78 W., and the northeastern part of 
T. 19 N., R. 78 W. (See pls. 36, B, and 43.) The presence of a 
dome at this locality, suggested by surface dips in sec. 34, T. 20 N., 
R. 78 W., and in sec. 12, T. 19 N., R. 78 W., has been confirmed by .______ 
deep drilling, and its shape, dimensions, and productive area are now 
fairly definitely known. As shown by Plate 43, the dome has a 
structural closure of about 2,000 feet, and its major apex lies in the 
SE. ~ sec. 35, T. 20 N., R. 78 W. A subsidiary dome centers in 
the northern part of sec. 11, T. 19 N., R. 78 W. The dip of the beds 
on the eastern flank of the dome averages about 40°, compared with 
about 20° on its western flank, and the axis of the dome pitches less 
steeply toward the southeast than toward the northwest. Erosion 
has exposed the lower part of the Steele shale along the crest of the 
dome, and near the top the depth to the Cloverly, the main oil­
producing formation, is about 2,650 feet. 

Development.-Oil was discovered in the Rock Creek field by the 
Harrison & Cooper No. 1 well of the Ohio Oil Co., a few hundred 
feet northwest of the south quarter corner of sec. 35, T. 20 N., R. 78 
W., and completed in May, 1918. This well had an initial daily 
production of 50 barrels of oil from the so-called Muddy sand 
at a depth of 2,581 feet, but on being deepened to the upper sand of 
the Cloverly formation produced about 1,000 barrels of oil a day. 
The Harrison & Cooper well No.1, in the NW. l)t NE.% sec. 11, T. 
19 N., R. 78 W., had an .initial production of 1,000 barrels of oil a 
day from the Muddy sand and has never been deepened. 

On December 31, 1926, there . were in the Rock Creek field about 
60 producing oil wells within an area about 3 miles long and less 
than 1 mile wide situated along the crest and nor.thwest flank of 
the dome. The basal sand of the Cloverly yields the greatest amount 
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of oil, although good yields are obtained from the Muddy sand and 
the upper sand of the Cloverly, and small yields have been obtained 
from the Wall Creek ( ~) sand. In 1920 the average daily produc­
tion per well from .the Muddy sand was 260 barrels; from the upper 
Cloverly sand, 220 barrels; and from the basal Cloverly sand, 1,430 
barrels.8 More than 25 barrels a day has never been obtained from 
the Wall Creek ( ~) sand. As production decl.ines in one sand the 
wells are deepened to the next lower one. The total production of 
the field in 1925 was 1,076,110 barrels and the average daily produc­
tion slightly in excess of 2,900 barrels. The oil produced is trans­
ported by 6-inch pipe line to the railroad near Rock River or to ~ 
refinery at Laramie. 

The producing area of the field has been defined by a number of 
dry holes, all of which are shown on Plate 43. 

The greatest annual production from the field was obtained in 1922, 
when 1,758,617 barrels of oil was produced. Between the time of its 
discovery and December 31, 1925, the field has produced between 
9,000,000 and 10,000,000 barrels of oil, and it has been estimated .that 
the dome will afford an ultimate yield · from known sands of at least 
20,000,000 barrels. 9 

Quality of the oil.-The oil from the Rock Creek field has a speci.­
fic gravity of abmit 0.85 (about 35° Baume)', averages about 0.25 per 
cent sulphur, and contains from 28 to 33.2 per cent of gasoline on the 
basis of present specifications. Analyses made by the Bureau of 
Mines of samples of oil taken from four wells are given in the table 
below. 

Analyses of oils from wells of the Ohio Oil Oo., Rook Creek oil field, Wyoming 

[Made in the laboratory of the Bureau of Mines. Distillation in Bureau of Mines Hempel flask. Amount 
distilled, 300 centimeters] 

Well 

Gravity at 
15° c. 

Air distillation, with fractionat-
. ing column 

To 150° C. 

Barom- Distil- Total 
eter lation percent- Specific 

Specific Baume reading begins age dis- gravity 
tilled, at 125°­
by vol- 150° C. 

ume 

---------------1------------
Harrison & Cooper No. 1, SW. 34 sec. 35, T. 20 N., 

R. 78 W ------------------------------------------- 0. 852 
Harrison & Cooper No. 1, NE. 34 sec. 11, T. 19 N., R. 78 w___________________________________________ .846 
State land No.1, NE. 34 sec. 34, T. 20 N., R. 78 w___ .845 
University land No. 1, NE. 34 sec. 14, T. 19 N., 

R. 78 W ----- ----------------·---------------------- . 846 

8 Wyoming Geol. Survey Press Bull. 7, 1920. 
9 Wyoming Geol. Survey Press Bull. 12, 1922. 

Milli-
meters ° C. 

34.3 747 24 
I 

35.5 750 22 
35.7 742 25 

35.5 738 26 

21.9 

20.5 
20.7 

19.6 

0. 768 

. 769 

. 770 

. 772 
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A.nalyse8 of oils from wells of the 01vio' Oil Oo., etv.-Continued 

Well 

A i r distillation, 
with fractionat­

ing column 

150° to 300° C. 

Total 
percent­
age dis­
tilled, 
by vol-

ume 

Specific 
gravity 
at 275°-
3000 c. 

Vacuum distillation, without 
fractionating column 

Pres­
sure 

Total 
percent-
age dis- Re- Sui­
tilled! siduum phur 

by vo-
ume 

______ _;_ ___ -:-----!--------------

Harrison & Cooper No.1, SW. ~sec. 35, T. 20 N., 
R. 78 W ---------------------------------------

Harrison & Cooper No. 1, NE. ~sec. 11, T. 19 N ., 
R. 78 W ---------------------------------------

StatelandNo.11 NE. ~sec. 34, T. 20N., R. 78 W .. 
University lana No. 1, NE. ~sec. 14, T. 19 N ., 

R. 78 W ---------------------------------------

a 25.2 

29.1 
30.4 

30.5 

Milli-
meters 

a 0. 842 40 

.845 40 

.849 40 

.850 40 

a Distillation ended at 275° C. Specific gravity taken on 250°-275° fraction. 

17.9 

19.4 
17.7 

14.4 

Per cent Per cent 
35 0.192 

31 .25 
31.2 . 27 

35.5 .20 

Possibilities fm oil production from deeper sands.-Information 
regarding deeper sands that underlie the Rock Creek dome and may 
be found to be oil-bearing is afforded by the well drilled by the 
Prairie Oil & Gas Co. on the Foote Creek anticline, in sec. 25, T. 22 
N., R. 78 W. This well was started in the Cloverly formation and 
penetrated to a depth of more than 300 feet below. the top of the 
heavy sandstone (probably Tensleep) at the top of the Casper forma­
tion. (See pl. 42.) As this well is only 12 miles north of the Rock 
Creek oil field, it is logical to assume that the sands encountered in 
it may underlie the Rock Creek dome. The logs of this well and 
others in the Rock Creek field shown graphically in Plate 42 illustrate 
the character and sequence of the rocks between the Cloverly forma­
tion and the upper part of the Casper formation in the central part 
of the Laramie Basin and indicate the relative position and thick­
ness of the deeper sands that may yield oil or gas. 

The massive sandstone encountered near the middle of the Sun­
dance formation in the Prairie well is 70 feet .thick in the western 
face of Como Ridge, 3 miles to the northeast, and appears to be suit­
able in all respects to serve as a reservoir for oil. In the Prairie 
well, however, it yielded water. A similar sand 35 feet thick lies at 
the base of the Sundance in Como Ridge: 

The Forelle limestone and Satanka shale were recorded in the log 
of the Prairie well as lime, shale, and sand shale, closely resembling 
the measured surface section of these formations given on page 137. 
This part of the section is probably equivalent to the Embar forma­
tion, which yields heavy black oil elsewhere in Wyoming, but because 
of its local composition it is unlikely to yield oil within the Rock 
Creek field. 
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The most pr~ising bed for oil beneath the Cloverly sands in this 
region, in the pinion of the writers, is the massive sandstone at 
the top of the asper formation. In the Prairie well this sand lies 
2,090 feet below the base of the Cloverly formation and is over 300 
feet thick. Wells located on the apex of th~ Rock Creek dome 
should reach this sand at a depth of'about 4,900 feet. 

DUTTON CREEK DOME 

Swrface geoloqy (]fl1;d structwe.-The Dutton Creek dome lies in 
sees. 1 and 12, T. 18 N., R. 78 W., and is a small bulge on the Rock 
Creek anticline. (See pl. 43.) The field evidence for delimiting 
the dome is exceedingly meager, owing to the absence of outcrops 
in the widespread mantle of gravel. The presence of the dome is 
suggested by the reverse dips in and near sec. 36, T. 20 N., R. 78 W., 
but not until extensive core drilling was done was its precise location 
determined. According to Prof. S. H. Knight,t0 of the University 
of Wyoming, the closure of the dome, as determined by core drilling, 
is 900 feet. 

Dev·elopment.-A well drilled on the Dutton Creek dome near the 
center of sec. 1, T. 18 N., R 78 W., by the Midwest Refining Co. and 
Argo Oil Co. was reported to have produced 60 barrels of 33° Baume 
oil from the Muddy sand between depths of 4,876 and 4,905 feet. The 
sands in the Cloverly formation, however, yielded water in this well 
between depths of 4,994 and 5,055 feet. 

COOPER COVE DOME 

Swrface geoloqy mnd 8tructwre.-The Cooper Cove dome lies in 
Cooper Cove, a small natur,al basin in the foothills of the Medicine 
Bow Mountains, in sees. 20 and 29, T. 18 N., R .. 77 W. (See pl. 
36, 0.) The floor of the basin is nearly level and is covered with a 
mantle of gravel. Numerous exposures of the Mesaverde formation 
occur in the hills at the north and south ends of the -dome, but 
elsewhere the bedrock is concealed by gravel. 

All available field evidence indicates that the Cooper Cove dome 
is of about the same magnitude as the Dutton Creek dome and is 
along the same line of folding-that is, the Rock Creek anticline. 
It is possible, however, that the Cooper Cove dome is en echelon with 
the Dutton and Rock Creek domes and that it may be broken by a 
fault which has permitted the relative uplift of the east half of the 
dome. 

Development.-The Utah Oil & Refining Co. has made five at­
tempts to put down a well in Cooper Basin, but all were abandoned 

10 Personal communication. 



150 CONTRIBUTIONS TO ECONOMIC GEOLOGY, 19 2 8, PART I 

before reaching the Muddy sand. The deepest well, in the SW. ¥! 
sec. 20, T. 18 N., R. 78 W., was drilled to a depth of 4,573 feet in 
1921. The bottom of the hole was in black shale. Only slight shows 
of oil and gas were encountered in the well. Other holes started by 
the Utah Oil & Refining Co. in Cooper Cove were much shallower 
and are shown as dry holes on PThte 43. 

The next and last attempt to test this dome was made by the Ohio 
Oil Co. in a well in theSE. ¥! sec. 19, T. 18 N., R. 77 W., half a mile 
west of the Utah well. This well was abandoned in November, 1925, 
after drilling to a depth of about 5,400 feet without encountering 
any important shows of oil and gas. It appears that the sand 
encountered at a depth of 4,530 feet in the Ohio well is the Wall 
Creek ( n sand. If so, the well was probably within less than 100 
feet of the Muddy sand when it was abandoned. 

Although the Muddy and Cloverly sands may contain oil in this 
dome, it is of comparatively small size and its more promising oil 
sands lie at depths of more than a mile. 

MEDICINE BOW ANTICLINE 

General geologi<J featwres.-The Medicine Bow anticline or dome 
is a pronounced asymmetrical £old which exposes the Steele shale 
and is encircled by a prominent hogback of Pine Ridge sandstone 
(see pl. 36, A) extending from the southeastern part of T. 21 N., R. 
79 W., southward into sec. 23, T. 20 N., R. 79 W. The length o£ the 
fold inside the Pine Ridge hogback is 7 miles and its maximum 
width slightly less than 3 miles. Dips on the western limb of the 
anticline range from 10° to 20°; those on the eastern limb average 
about 50°. The northward plunge of the £old ra~ges from 10° to 35°, 
and the southward plunge is between 1° and 5° over much o£ the cen­
tral part o£ the fold, but becomes much steeper toward the south end. 

Developrnent.-The first well to give promising shows o£ oil in the 
1\!edicine Bow anticline was drilled by the Southwestern Petroleum 
Co. and Cliff Petroleum Co. in the SW. ¥! sec. 25, T. 21 N., R. 79 W. 
Oil was struck in the Wall Creek ( ~ ) sandstone at a. depth o£ 4,033 
to 4,035 feet in July, 1923. For several days the well flowed about 
200 barrels o£ oil a day and then declined rapidly. Below a depth o£ 
4,035 feet the sand carried water, which filled up the hole when a 
depth of 4,039 feet was reached. The bottom of the sand was reached 
at 4,080 feet. Drilling was then continued to a depth of 4,860 feet, 
when water was struck in a sand 27 feet thick, which is probably 
one of the persistent sands in the Thermopolis shale. Between 4,887 
and 4,966 feet two thin dry sands were encountered. At 4,966 feet 
what is probably the upper sand of the Cloverly formation was struck 
and yielded water. After plugging back to 4,033 feet and failing 
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to get paying quantities of oil the operators abandoned the well in 
1926. Another well drilled in the NW. ~sec. 25 of the same town­
ship by the Producers & Refiners Corporation in 1927 produced five 
barrels of oil a day from the Wall Creek ( ~) sand at a depth of 
4,040 feet but was later abandoned. The well drilled by the South­
western Petroleum Co. and Cliff Petroleum Co. in the SE. l)t, sec. 26~ 
T. 21 N., R. 79 W., encountered oil and water in the Wall Creek ( ?) 

A 

w. 

B 

E. Feet 
7,500 

5,000 

2,500 

FIGURE 12.-Cross sections of Medicine Bow anticline, Tps. 20 and 21 N., R. 79 W., Wyo­
ming, showing po:dtion of traces of axial plane, based on assumption (A) of parallel 
folding with consequent westward shift of the anticlinal axis with depth or (B) of 
similar folding of Mesaverde and Cloverly formations 

sand at a depth of 4,098 feet, but the amount of oil was much less 
than in the well described abo.ve. A well drilled in 1917 by the Ohio 
Oil Co. in the NW. l)t, sec. 36 of the same township, one drilled by the 
J orth Oil Co. in the SE. lh sec. 26, and two drilled by the 
Southwestern Petroleum Co. and Cliff Petroleum Co. in the SE. ~ 
sec. 23 and the NW. ~ sec. 36 failed to reach the Wall Qreek ( ~) 
sand and gave no shows of oil and gas. 
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Oil (I;:JU] gas pos~bilrities.-Figure 12 has been prepared to illus­
trate the two more plausible interpretations of underground con­
ditions beneath the Medicine Bow dome, and indicates that the possi­
bilities of the fold have not been completely tested. In Figure 12, A, 
a cross section of the Wall Creek ( ~) and Cloverly sands has boon 
drawn on the assumption commonly made in the past that in an 
asymmetric fold, su.ch as the Medicine Bow anticline, the axial plane 
of the fold slopes toward the flank of gentler dip, and wells drilled 
to test these sands apparently were started west of the surface axis of 
the fold on this assumption. In Figure 12, B, the fold is shown as 
having a vertical axial plane, the assumed thinning of the shales 
between the Mesave~de and Cloverly being such as to permit the 
fold in the deeply buried sands to be similar to that of the Mes·a­
verde. The writers regard this as the more plausible assumption, 
and therefore believe that the three wells in sees. 25 and 26, which 
yielded some oil, were really edge wells on the west side of an oil 
pool which may underlie a narrow strip extending north and south 
along an anticlinal crest a little east of the wells in the SW. 1)&, • 
an~ NW. 1)&, sec. 25, T. 21 N., R. 79 W. 

WEST ROCK RIVER ANTICLINE 

Surface geology and struoture.-The West Rock River anticline, 
together with the McGill anticline, with which it is probably con­
tinuous, was originally called by Darton and Siebenthal the Ro~k 
River anticline.11 This general fold begins in the red beds about 18 
miles northeast of Rock River and appears to plunge southwestward 
as far as sec. 19, T. 20 N., R. 77 W. Dark-blue shale belonging to 
the Steele shale dips 10° S. in the banks of Rock Creek a mile south 
of Rock River. Farther up the creek other scattered exposures of 
Mesaverde rocks dip about 20° NW. on the north side of Rock Creek 
Valley and about 12° SE. on the south side. E;xposures in the area· 
occupied by the anticline are few because of the extensive deposits 
of terr~ce gravel and alluvium. The character of the anticline is 
shown by structure section E-F, Plate 43. 

Develop1'11£nt.-The Associated Oil. Co. of Wyoming has drilled 
three wells on the vVest Rock River anticline in this area without 
obtaining oil. The well in the western part of sec. 6, T. 20 N., 
R. 76 W., was drilled to a depth of 3,023 feet and penetrated the 
variegated shales of the Morrison formation. The well in the north­
west corner of section 12 of the sanie township got a show of gas in 
the Wall Creek ( ~) sand at a depth of 2,419 feet. Both the Cloverly 
and Muddy sands were of considerable thickness in this well but con­
tained no eil or gas. The third well, drilled in the southern part of 

11. Darton, N. H., and Siebenthal, C. E., op. cit., p. 51. 
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section 2, was abandoned at a depth of 1,500 feet without reaching 
the Cloverly sands. 

SOUTH FOOTE CREEK ANTICLINE 

The South Foote Creek anticline is a prominent and rather 
narrow fold which follows a northward and then eastward course 
from the center of sec. 36, T. 20 N., R. 78 W., at least as far as sec. 
27, T. 21 N., R. 77 W. From such observations as could be made 
in the gravel-covered areas occupied by this anticline it appears that 
it is asymmetric, with steeper dips on the western limb, as shown 
in Plate 43. The only rock exposures observed along this fold were 
those of the lower sandstones of the Mesaverde formation, bordered 
on the south .by the younger Pine Ridge sandstone, which crops out 
in sees. 8 and 9, T. 20 N., R. 77 W., occupying the center of the con­
spicuous syncline that extends from section 18 to section 1. The 
Inland Oil Co. drilled two wells on this anticline in sec. 24, T. 20 N., 
R. 78 \V., but both were abandoned before reaching the Muddy sand. 

LITTLE MEDICINE BOW DOME 

The Little Medicine. Bow dome is a small uplift having its apex 
in sec. 23, T. 21 N., R. 78 W., and its position is marked by the out­
crop of the Pine Ridge sandstone, which is encircled by the Lewis 
shale. This dome has not yet been tested for oil and gas, and its 
small size and the great depth to the productive sands of the. Rock 
Creek field render such a test doubtful, though not necessarily a 
hop~less venture. 

OTHER ANTICLINES 

A minor anticline passes through the NW. ~ sec. 2, T. 18 N., 
R. 78 W., and the southeast corner of sec. 34, T. 19 N., R. 78 W., but it 
is small and narrow and may be merely an adjustment fold in sur­
face beds and may not represent the structure of the underlying 
sands~ 

Dips in the valley of Threemile Creek, in sec. 28, T. 19 N., R. 78 W., 
suggest that this anticline may extend northwestward parallel to 
the Arlington fault and may perhaps be enlarged in a dome east 
or northeast of ArlingtQn. That such is the case can be established 
only by core drilling, however, . because of the absence of exposures 
at critical points. 
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