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GEOLOGY OF THE SPENCE-KANE AREA, BIG HORN COUNTY,
WYOMING

Robert Lester Rioux, Ph.D.

Department of Geology
University of Illinois, 1958

The Spence-Kane area includes about 350 square miles in Big Horn
County, Wyoming, on the northeastern side of the Bighorn Basin. The
climate is arid, vegetation is sparse, and rock exposures are on the whole
excellent. Rocks present in the area range in age from Precambrian to
Recent and represent all systems except the Silurian. A section frofn the
Mississippian to the Recent is exposed within the area, the older rocks are
known from records of deep wells drilled in the area. The exposed section
of sedimentary rocks has an aggregate thickness of about 13,200 feet. The
Paleozoic rocks are dominantly marine and average about 3050 feet in'
thickness. ~The Mesozoic rocks are both marine and non~marine in origin
and have an average thickness of about 8250 feet. The Cenozoic rocks
are continental in origin and are about 3700 feet in thickness. The stratigra-~
phy of formations ranging in age from Cambrian to Eocene is discussed in
detail and measured sections of many of the units are presented. Fossil
collections from various formations are included within the text. Corre-
lated surface and subsurface sections of many of the formations are illus-
trated by means of plates. A geologic and structure contour map, with
Cross sections, and a generalized columnar section illustrate the outcrop
Pattern, structure, and lithologic sequence of the formations. A number
of sandstone dikes are found within the area and their relations to the

surrounding formations are described. A number of terraces are found
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along the major streams and pediment surfaces slope away from fhe mountain
front.

The structure of the area is dominated by two large asymt;netrica.l
anticlines, the Sheep Mountain anticline and Little Sheep Mountain anticline,
which are prominent topographic features as well. The general structural
trend is northwest-southeast. The central part of the area consists of a
series of minor folds generally parallel to this regional trend. To the
west of this central belt, the rocks dip westward, generally in toward the
central part of the Bighorn Basin, while on the eastern margin, the rocks
dip ‘'westward along the gentle limb of an asymmetrical syncline and rise
to the flanks of the Bighorn Mountains. There are twelve anticlinal folds,
wholl)-r or partly within the Spence-Kane area. These structures and their
relations to the adjoining synclines are described.

Faults within the area are practically all high angle faults that
trend northeast-southwest, perpendicular to the general structural trend
within the area. Most of these faults are found along the limbs and at the
nose of the Little Sheep Mountain anticline, and appear to be tensional in
origin. A belt of parallel faults in the southwestern part of T. 55 N.,

R. 95 W., is related to a larger belt to the northwest associated with the
Garland and Byron anticlines. A low angle reverse fault is present along
the east flank of Little Sheep Mountain. The Sheep Mountain anticline has
few faults associated with it, but : andstone dikes are common about the
flanks, which are not found about the Little Sheep Mountain structure.

Several of the anticlines are distinctly asymmetrical. Cross sections



illustrate the asymmetry of folds and their relationships to one another.
There are three small oil fields within the area. These fields, and

oil and gas tests of other anticlines within the area are discussed. Coal,

bentonite, clay, gypsum, construction materialé, uranium, -and iron ore

deposits within the area are described and evaluated.



INTRODUCTION

Location and extent of area. The Spence-Kane area is located in

the central part of Big Horn County, Wyoming, and covers approximately
350 square miles. The area lies north of the town of Greybu!,l and east of
the town of Lovell. The location of the area with respect to the state of
Wyoming is shown by the index map on Plate I. Figure A, shows the loca-
tion of the area with respect to major drainage, highways, towns, landnet
and latitude and longitude lines within Big Horn County.

The area mapped includes 9 3/4 townships on the northeast side of
the Bighorn Basin. The area has a maximum length of 24 miles, and a maxi-
mum width of 18 miles. The 108th meridian lies just to the west of the
eastern boundary. The Bighorn and Shoshone Rivers join ne#r the northern
boundary of the area.

Purpose and scope of report. This project was undertaken by the

U.S. Geological Survey as a part of the program for geologic mapping and
structural investigations by the Mineral Classification Branch in connec-
tion with administration of the mineral leasing laws and classification of
public and semi-public lands as to their mineral character.

The primary purpose of the present study was to gather basic geo-
logic and structural data to aid in evaluation of commercial oil and gas
possibilities, as well as mineral resources of the mapped area. Two known
oil fields were present at the time of initiation of the project. A third
field, the Alkali anticline field, was discovered while mapping was in

Progress. The report includes a geologic and structure map and sections
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of the Spence-Kane area and emphasizes the stratigraphic and structural
relations of the exposed rocks.

Previous geologic investigations, Various parts of the Bighorn

Basin were traversed by the early surveys of the western territories. El-
dridge (1894) presented a geologic map and report on northwestern Wyoming
following a reconnaissance, primarily of the Bighorn Basin, for coal re-
sources. His roufe of travel covered the area east of Little Sheep Mountain
(Five Springs Ridge) from Five Springs Creek, north to the Shoshone (Stinking
Water) River. A general description of the stratigraphy, structure and
economic geology of part of northwestern Wyoming is included within the
report. Darton, in 1904, established many of the stratigraphic .units in use
today in the vicinity of the Bighorn Mountains and correlated these units with
their equivalents in the Black Hills and Front Range of the Rocky Mountains.
In 1906 Darton published the results of his studies of the Bighorn Mountains.
His accompanying geologic map extends into the eastern part of the Spence-
Kane area and shows the genlogy of the area to the east of Sheep Mountain.

A general description of the stratigraphy and structure of the Spence-Kane
area is included with the report on the Bighorn Mountains.

Fisher (1906) presented the first fairly comprehensive treatment of
the Bighorn Basin area. Along with his geologic map of the basin, he pre-
Sents structure sections across the nhasin, and a generalized columnar
Section for both the east and west sides of the basin.

Washburne (1907) described the coal fields of the northeastern part

of the Bighorn Basin. The report b.y Hewett and Lupton (1917) on anticlines



in the southern part of the Bighorn Basin includes only the southeast end of
the Sheep Mountain anticline and the structure was not treated in detail.

Lee (1")27) discusses the gen\e'ra.l succession of rocks in the vicinity of Kane,
Wyoming, and the region north of Greybull on the east flank of the Sheep
Mountain.anticline.

Brainerd and Keyte (1927) measured a section from the base of the
Amsden formation up into the Chugwater formation in the vicinity of Stucco
and described fossils collected there. Branson (1939) revisited this locality
and remeasured the Amsden-Tensleep portion of the section and also described
fossils collected there. Andrews, Pierce and Eargle (1947) have published a
geologic map of the Bighorn Basin showing terrace deposits and physio-
graphic features. Also in 1947, Pierce, Andrews, and Keroher published a
structure contour map drawn on the top of the Frontier formation for the
Bighorn Basin. Zapp (1956) has used this earlier map as a base for pre-
senting a structure contour map of the basin, drawn on the top of the Tensleep
sandstone. Pierce (1948) has published a detailed geologic map of the Basin-
Greybull area, immediately to the southeast of the Spence-Kane area.

Hunter (1952), Agatson (1954), and Imlay (1956) have measured and described
several of the sedimentary units within the Spence-Kane area. Other papers
dealing with the geology of surrounding areas within the Bighorn Basin or
treating regional topics are mentioned at appropriate places within the text.

Field work and map compilation. The field investigations, which

form the basis for this report, were conducted from July through October

of 1956 and May to September of 1957. There is no adequate topographic



coverage of the area to date. The 30 minute Bald Mountain quadrangle, sur-
veyed in 1898, overlaps the easternmost boundary of the area by less than
1 square mile.

Contact prints of vertical aerial photographs with a scale of about
1:20,000 were used as a base for plotting all map data. Thegprints were
obtained from the Commodity Stabilization Service, U. S. Department of
Agriculture, Salt L.ake City, Utah, from flights flown in August and September
of 1954. Approximately 200 9' by 9' contact prints were used.

The base net was compiled from the township plats of the U, S.
Bureau of L.and Management. Most of the resurveys of these townships were
made in the period from 1900 to 1910, and the quarter and section corners
marked by notched stones. Several corners have recently been marked with
brass caps, apparently by the Big Horn County surveyor. One-hundred and
forty-eight quarter and section corners were relocated by the writer in
the field and marked on the aerial photographs to insure the positions of
the land lines for horizontal control.

All planimetric detail and geologic data were trgnsferred from the
aerial photographs by means of a radial line plot and the Kail Radial
Planimetric Plotter. The relocated quarter and section corners were used
to establish horizontal control during map compilation. The final map was
Prepgred by reduction from the compilation scale of 1:20,000, to a scale
of 1:31,680, by use of the Saltzman projector.

Vertical control was established by altimetry. A Wallace and

Tiernan surveying altimeter, type FA-181, was used. A part of the U. S.

r



Coast and Geodetic Survey level line between Green River, Wyoming, and
|

Laurel, Montana, follows U. S. Highway 310 along the western part of the
area, and is marked by a series of bench marks. These bench marks were
used as primary control for the survey, and a series of secondary control
points were established at road intersections by altimetry. A correction
curve was made daily to lessen the effects of diurnal variations in pressure.
Each apparent elevation was then adjusted by means of the correction curve.
Elevations were not recorded during periods of unstable weather conditions.
Approximately 1000 stations were occupied at various geologic contacts to
obtain altitudes for structure contouring.

Stratigraphic sections were measured by use of the Brunton compass,
with corrections applied for the inclination of beds following the method of

Hewett (1920). More detailed sections, or thin units, were measured by

use of a tape.



GEOGRAPHY

Surface features. The Spence-Kane area is situated on the northeast

side of the Bighorn Basin. The Bighorn Basin is one of several large inter-
montane basins in Wyoming. The Bighorn Mountains bound the basin just

to the east of the Spence-Kane area and the Pryor Mountains form the boundary
just to the north. The basin is elliptical in outline, and is both a structural
and topographic basin. Sedimentary rocks underlying the central part of the
basin are brought to the surface along its borders adjacent to the‘ surrounding
mountain ranges, and a series of generally, northwest-southeast-trending

folds rim the basin in this exposed border zone. Eocene and later deposits
mask the structure of the central part of the basin.

The Spence-Kane area occupies a position between the central part
of the basin and the Bighorn Mountains. Vegetation is sparse and exposures
are, on the whole, excellent. Steep dips are common over much of the area
and resistant units form a series of hogbacks or cuestas. Elevations in the
area range from 3900 to slightly over 5000 feet above sea level. The most
prominent topographic features in the area are the ridges of the Sheep
Mountain and Little Sheep Mountain anticlines, (Figures 1 and 2) which
rise about 1000 feet above the surrounding area. These two anticlinal
ridges both trend approximately northwest-southeast, and nearly overlap
one another in an en echelon manner. A number of smaller si:ruc;tures
associated with the Sheep Mountain and Little Sheep Mountain anticlines
are also expressed topographically. Darton (1906) and Fisher (1906)

refer to this general area as the ''Sheep Mountain Uplift'.
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restricted to areas adjacent to the major drainage courses. Grass is sparse
throughout the area, except along the streams and on the irrigated lands
adjacent to State Highwa:y 14 from Lovell to Kane. Small meadows adja.cent
to the perennial streams yield small hay crops. )

An experimental area for the study of the poisonous weed, halogeton,
is maintained in the southern half of T. 54 N., R. 95 W. Halogeton contains
la - amounts of the oxalates of sodium and potassium and precipitates cal-
cium out of the blood of stock grazing on the weed. This results in changes
in the body fluids, causing muscular spasms and eventually death to sheep
particularly. Halogeton infestation covers large areas in the northern part
of the Bighorn Baéin.

Accessibility, settlement and industry. There are two paved highways

within the Spence-Kane area. U. S. Highway 310 crosses the area near its
western boundary, connecting Greybull and Lovell. Thc; Alkali anticline
oil field and the Lovell Substation of the U. S.Bureau of Reclamatién for
Missouri River Basin Powe> are located adjacent to this highway. There
are no ranches or other human dwellings along this entire stretch of high-
way, within the Spence-Kane area. State Highway 14 crosses the northern
part of the area connecting Lovell with areas in the Bighorn Mountains.
The only bridge available for automobile travel across the Bighorn River
Wwithin the Spénce-Kane area is along State Highway 14. Improved, unpaved
roads connect Spence and Himes with U. S. Highway 310 and Kane with State
Highway 14. An improved, unpaved road exists between State Highway 14 and

the Deschene Ranch - Crystal Creek area - thence south along the east
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flanks of the Crystal Creek and Sheep Mountain anticlines to the vicinity of
Shell Creek, and eventually connects with U. S. Highway 14 just east of

the bridge over the Bighorn River at Greybull. An improved, unpaved road
also connects U. S. Highway 310 with the Wyoben bentonite pit-and the
processing plant at Stucco. Other small stretches of unpaved, improved
roads exist that lead mainly to oil well sites, or are maintained for hauling
bentonite. Most of the other roads are unimproved jeep and geophysical
trails.

The Chicago Burlingtog and Quincy Railroad connects Greybull and
Lovell, and passes through both Sheep and Little Sheep Mountain canyons.
Stucco, Spence, Himes, and Kane, the only settlements within the area, are
all loca;ec.i. along the railroad track. Stucco and Spence have been abandoned.
Oil from the Spence Dome o0il field is, in part, shipped by rail from Spence.
The Wyoben bé’é;ntz;}nite process;ing plant is located at Stucco, and ships by
rail from that point. Himes has a population of 11 according to the 1950
census. Kane, which has a population of 30, according to the 1950 census,
is made up of a number of small ranches. The train delivers freight and
mail at Kane. The majority of ranches and homes within the area are
found on either side of State Highway 14. A few ranches are lo;:ated along
Crystal Creek and near the mouth of Five Springs Creek.

The Greybull Airport, which is serviced by Frontier Airlines, is
located on a terrace along the southern border of the area, and the north
end of the flight strip extends into the Spence-Kane area. A landing strip

in the SW 1/4 sec. 16, T. 56 N., R. 95 W., is used by small planes

employed in crop dusting.
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Outside of the small ranches and farms mentioned above, industry
within the Spence-Kane area is mainly restricted to extraction of oil,
bentonite, and clay. One of the largest bentonite processing plants in the
country, operated by the Magnet Cove Barium Corporation; is located just
south of the mapped area. Some of the bentonite for this plant is obtained
from pits within the Spence-Kane area. The Wyoben Bentonite Company of
Greybull, Wydming, operates a processing plant at Stucco, and has worked
several pits within the Spence-Kane area.

The Lovell Clay Products Company of Lovell, Wyoming, obtains T
clay from a pit within the Spence-~Kane area.

Two families were living at the Spence Dome oil field and maintain-

ing production activities there. The Alkali anticline field was being actively

developed during the summer of 1957.
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Rocks present in the Spence-Kane area range in age from Precambrian

to Recent and represent all systems, except the Silurian. Rocks exposed
within thé Spence-Kane area range in age from Mississippian to Recent; the
older rocks are known only by the records of deep wells drilled within the
area. These older rocks outcrop, nearby, in the Bighorn Mountains, just
to the east of the mapped area.

Plate I shows the outcrop of formations exposed in the Spence-Kane
area, and Plate II summarizes the general lithologic characteristics and
thickness of each formation present. This generalized columnar section
also shows the location within the section of fos§i1 collections described
below, and position of unconformities within the section. The composite
thicknesses shown for the exposed portion of the section combine the results
of measured surface sections and analysis of records of wells drilled in the
area. Thicknesses of the unexposed portion of the section are based solely
on well records.

In general, rock exposures, within the Spence-Kane area, are excel-
lent. The sedimentary rocks have an aggregate thickness of about 15, 000
feet, of which 13,200 feet are exposed within the area, while the lower 1800
feet of section does not reach the surface.

The Paleozoic rocks are dominantly marine in origin and have an

average thickness of about 3050 feet. The exposed Paleozoic section begins
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approximately 30 feet above the base of the Madison limestone, and outcrops
are restricted areally to the Sheep Mountain and Little Sheep Mountain
structures, with a few small-stream cuts at Spence Dome exposing the top
of the Phosphoria equivalent. Mesozoic rocks are both marine and non-
marine in origin. They have an averager thickness of about 8250 feet, and
are exposed over the greater part of the Spence-Kane area. The Cenozoic
rocks are continental in origin and have an average thickness of approximately
3700 feet. Only the basal part of the Eocene rocks are exposed in the area.
The Cenozoic rocks, in contrast with the underlying rocks, are poorly ex-
posed for the most part. Areally, the Cenozoic rocks are restricted to the
southwes‘tern part of the mapped area. |

Det;iled surface sections were measured of the exposed Paleozoic
and Mesozoic rocks, with the exception of the exposed part of the Madison

limestone. The Cenozoic rocks were not measured in detail.

ROCKS NOT EXPOSED

Cambrian, Ordovician and Devonian rocks are known to be present
in the Spence-Kane area through well records. The basal part of the Madison
limestone of Mississippian age is not exposed within the area mapped. A
relatively few of the wells drilled in the Spence-Kane area, have penetrated
the unexposed portion of the section present. Table III is a compilation of
wells drilled in the Spence-Kane area, and among the data presented is a
column showing the lowest formation reached. Of 98 wells drilled for oil

and gas, only 8 are known to have penetrated formations that are not exposed
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at the surface within the Spence-Kane area. Only two of these wells are
known to have penetrated the entire unexposed sedimentary section. There

has not been any oil or gas production from these older rocks, in the

Spence-Kane area,to date.

The Cambrian rocks are divided iﬁto three units: the Flathead sand-
stone and Gros Ventre formation, both of Middle Cambrian age, and the
Gallatin lim éstoue, -which is Late Cambrian in age.

The Flathead sandstone overlies Precambrian granite and gneiss
and represents the initial deposit of an eastward transgressing sea. The
Flynn, McMahon, Parker, No. 1 Great Westermn Sugar Co. well in SW 1[4
sec. 35, T. 54 N., R. 94 W., penetrated 123 feet of Flathead sandstone.
Stipp (.;‘(}47) has shown a total thickness of 174 feet of Flathead sandstone
penetrated by the Prairie Oil and Gas Co. No. 1 Govt. well drilled in
NE 1/4 sec. 35, T. 56 N., R. 95 W.

The sandstone is predominantly white to gray, medium-~ to coarse-
grained and quartzitic. The basal part of the formation is conglomeraﬁc
and coﬁtains feldspar fragments and quartz pebbles.

The Gros Ventre formation overlies the Flathead sandstone. Five
hundred and ten feet of the formation was penetrated by the Flynn, McMahon,
Parker, No. 1 Great Western Sugar Co. well, as determined from the elec-
tric log of the well. The format.on consists of white to gray, glauconitic
sandstone interbedded with green shale and a few thin sandy limestone beds.

The Gallatin limestone overlies the Gros Ventre t;ﬁémation. Elec-

tric log correlation shows 565 feet of Gallatin limestone penetrated by
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the Flynn, McMahon, Parker, No. 1 Great Western Sugar Co. well. The for-
mation consists of gray, sandy, glauconitic limestone interbedded with

gray to green shales. Edgéwise limestone conglom era.té is found near the

top. The total Gros Ventre-Gallatin interval, as determined from the Flynn,
McMahon, Parker, No. 1 Great Western Sugar Co. well, is 1075 feet. Stipp
(1947) has recofded a total interval of 1200 feet for the Gros Ventre and
Gallatin, undivided, as penetrated by the Prairie Oil and Gas Co. No. 1 Gavt.
well in NE 1/4 sec. 35, T. 56 N., R. 95 W,

Ordovician rocks are represented by the Bighorn dolomite, which
unconformably overlies the Gallatin limestone. The formation consists of
white to tan dolomite and dolomitic limestone. Electric log correlation
shows 411 feet of Bighorn dolomite to have been penetrated by the Flynn,
McMahon, Parker, No. 1 Great Western Sugar Co. well. The exact age of
the Bighorn dolomite is still open to question.

Charles A. Sandberg of the U. S. Geological Survey picked the elec-
tric log correlation points for the top of the Ordovician and Devonian sec-
tions. The use of the formation name Duperow for the Devonian section was
established by Sandberg and Hammond (in press). The subsurface Duperow
formation consists of sandy, glauconitic shale, shaly dolomite and dolomite,
and is equivalent to part of the type Jefferson formation of western Montana.
The sequence of lithologies is shown on the generalized columnar section
(Plate II). One hundred and eighty feet of Devonian section was penetrated
by the Flynn, McMahon, Parker, No. 1 Great Western Sugar Co. well.

The Duperow formation is believed to be Late Devonian in age and is
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unconformably overlain by the Madison limestone and unconformatly overlies
the Bighorn dolomite. Blackstone and McGrew (1954) have reported the
occurrence of a channel cieposit correlated with the Lower Devonian Bear-
tooth Butte formation at Cottonwood Canyon, sec. 34, T. 57 N. , R. 83 W.,

just to the northeast of the mapped area.
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ROCKS EXPOSED

Paleozoic Rocks

Madison limestone. The Madison limestone, of Mississippian age,

is the oldest formation exposed in the Spence-Kane area. The most com-
plete exposure is located in the Bighorn River Canyon through the Sheep
Mountain anticline, sec. 35, T. 54 N., R. 94 W., where approximately 750
feet of the upper part of the formation is exposed along the axis of the anti-~
cline, in a nearly vertical wall on either side of the canyon (Figure 5). The
Bighorn River Canyon across the Little Sheep Mountain anticline, in sec.
17, T. 55 N., R. 94 W., exposes only a small section of the formation on
either side of the river along the axis of the anticline. The Madison lime-
stone is also exposed in a number of heart-shaped patches along the east
limb of the Little Sheep Mountain anticline, by intermittent streams which
have cut down through the overlying formations. Similar exposures are
found along both limbs of the Sheep Mountain anticline. No detailed measure-
ments of the exposed part of the Madison limestone were made. Analysis of
well records in the area indicates an average thickness of about 780 feet
for the formation. The formation consists of gray and cream to brown lime-
stone and dolomite. The upper contact is unconformable with the overlying
Amsden formation. In places, thin pockets of red shale fill irregu],arities
along this surface, and the limestone beds are stained a red color.

In most places the basal Amsden sandstone fills irregularities along
this contact. Denson and Morrissey (1952) have discussed the stratigraphy

and lithology of the Madison of the Bighorn Basin and have shown that this
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Burk (1954) and Shaw and Bell (1955) have recently reviewed the
problem of the age of the Amsden in the Wind River Mountains, where
Mississippian fossils have been reported from the lower part of the forma-
tion.

Tensleep sandstone. The Tensleep sandstone outcrops along the

axis of the Sheep Mountain and Little Sheep Mountain anticlines. In places,
the mass-ive sandstone and thin chert bed at the top of the formation forms
resistant dip slopes near the crest of the anticlines.

Darton (1904) named the Tensleep sandstone for a sheet sandstone
with extensive exposures in the walls of the lower canyon of Tensleep Creek,
just east of Tensleep, Wyoming, in the easfern Bighorn Basin.

V The Tensleep sandstone averages about 105 feet in thickness in the
Spence-Kane area, as determined by measured surface sections and the
record of wells drilled in the area, most of which test the Tensleep. The
thickness recorded for the Tensleep, like that of the Amsden, depends on
the boundary selected between the two, and since the contact is gradational
in some cases, quite variable thickness data result. Zapp (1956) shows
isopachs of the Tensleep sandstone within the Bighorn Basin. Agatson (1954)
also shows an isopachous map of the Tensleep sandstone in the northern
part of Wyoming. The Spence-Kane area and the general region to the
southwest lie at or near the 100 foot thickness line and show the thinnest
section of Tensleep in the 3ighorn Basin. The formation thickens both to
the northwest and southeast of the area. According to Mills (1956) the

thinnest interval, on the east side of the basin, is 108 feet in the Alkali
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in the Dinwoody from west to east: a change from

'"pale-green to white clay and shaly limestone weathering
brown and containing obscure pelecypod shells' in the
Wind River Mountains, to ''gypseous greenish or brownish
shale devoid of fossils, toward the east', while, 'farther
east-the beds become increasingly gypseous and assume
a lithology that can only with difficulty be distinguished.
from that of the Chugwater."

Condit summarized changes in the Park City beds eastward from
the Owl Creek and Wind River Mountains as follows, (p. 264):
'"(1) Increasing thickness;

(2) lithologic changes, including thinning of limestone
beds and an increasing amount of shale almost
entirely of red color;

(3) the appearance of beds of massive white sediment-
free gypsum in all but the basal portion;

(4) the gradual eastward disappearance of marine fossils
except in the basal beds of the formation;

(5) the increasing prevalence of calcareous conglomerates

~at the principal limestone horizons;
(6) the disappearance of concentrated beds of phosphate rock."

According to Condit, the nodular chert of the upper part of the
Park City beds was the only unit of the Park City and Dinwoody in common
with their equivalents in the Bighorn Mountains. He reported that a similar
relationship existed between the marine facies of the Wind River Mountains
and redbeds sequence of the Rattlesnake Hills.

The use of the name Park City formation, which was defined by
Boutwell (1907), was later abandoned in the Hterature/‘; of this general area,
and replaced by the term Phosphoria forrnation. The Phosphoria formation,
defined by Richards and Mansfield (1912), as used in this general area,
constitutes the lower part of Darton's Embar, and was used in this manner

by Lee in 1927. Oil company geologists, in particular, have used the |








































































































































































































































































42.

41.

40.
39.

38.

37.

36.

35.

34.

33,

32.

31.
30.

29.
28.

27.
26.

25,

24,

23,
22,

21.
20.
19.
18.

17.

Sandstone, gray, fine-grained; grades upward to dark gray
siltstone---=-commme e e e -
Bentonite, gray, shaly; popcorn structure on weathered
surface--~---cmmm e e e -
Siltstone, gray, carbonaceous; visible plant fragments--~---- -
Bentonite, greenish-gray, weathers light gray, conchoidal
fracture; popcorn structure on weathered surfaces------=~-
Sandstone, light gray, fine-grained, carbonaceous, and
gray carbonaceous siltstone with plant fragments ~~-~-=-=~- -
Sandstone, gray, fine-grained; alternating with coaly, car-
bonaceous shale~-~--~-mmccmcccmcm i ce e
Shale, gray, and sandy siltstone, which grade vertically into
brown carbonaceous shale -=----c-ccmmcmmcm e - -
Sandstone, gray, fine-grained; alternating with gray,
carbonaceous siltstone-=-e-cccmmrcrm e e
Shale, brown, carbonaceous; in part coalified --~---c-cecne---
Sandstone, gray, medium-grained, nonresistant, poorly
consolidated, poorly exposed -~=--~=-mcrcmcnnnn e —
Sandstone, gray, medium-grained, subangular grains,
nouncalcareous, poorly cemeunted, friable; forms ridge
in middle of broad valley forming sequence; massive;
locally crossbedded-~-=comcmmmmmm e e

Shale, gray-=---mecmcmm i m e e e e e
Sandstone, gray to buff, medium- to coarse-grained;

weathers light gray-~-=ccmermcnmcm e e e e
Shale, gray, sandy-===--c-cmmemc e m e e -
Shale, brown, carbonaceous, and gray, carbonaceous

siltstone-~~-memmcm e c e e mcc ot e m -
Sandstone, gray, fine-grained, poorly exposed ~--c-cccmmcnmm
Shale, carbonaceous, hard, brown, blocky; with

thin coalified seams--~==cccmcmccrac e ean e e -
Sandstone, gray, fine~ to medium-grained; with thin

gray shale interbeds~~-----commmmcm e e

Sandstone, gray, fine-grained; large blocks of petrified

wood near base; nonresistant; with few thin, hard, brown

resistant beds. Large brown-weathering, barren,

spherical, sandstone concretions up to three feet

in diameter at top nf unit-~---ccmcmcmm e
Shale, brown, carbonaceous, coaly---~-~cmccmccmccmacnnann -
Siltstone, gray, carbonaceous; grades upward into fine-

grained, gray, carbonaceous sandstone at tOp ==--===m===--
Shale, brown, carbonaceous, blocky -=--cmemmmcm e en e
Shale, gray-green, sandy--=~---scmtmmmmcmmcm e cm— -
Shale, brown, carbonaceous, poorly exposed ~~-~c-vemmmccunm—m
Sandstone, gray, medium-grained, noncalcareous; with

partly coalified plant remains; nonresistant-~--=c=cmecwa=
Shale, brown, carbonaceous, hard, blocky; plant

fragments in part coalified-~=-=w-cccmccmmm e -

129

18.4



Siltstone, gray; with abundant, partly coalified plant

16.
remainS-----c-mocecm e e nc e mc e m e
15. Bentonite, gray-green, carbonaceous; and bentonitic,
carbonaceous, sandstone and siltstone--------cccmcaamcwa-o
14. Sandstone, gray, medium-grained, nonresistant; and gray,
carbonaceous siltstone; with partly coalified plant
remaingS-------c-cro e e m e m et re et e m e e
13. Sandstone, gray, medium- to coarse-grained, subangular
grains; many thin beds of carbonaceous material, in
part coalified-~-----mcmmmm e - -
12. Sandstone, dark brown with ironstone concretions--=-cc-mevewm
11. Shale, gray-green, sandy--==---cocmccmmnmmccnc e e ee -
10. Siltstone, gray, dense; with disseminated carbonaceous
material, in part coalified ~------ccmcccm e
9. Sandstone, gray, fine-grained, nonresistant; with many
small plant and root-like carbonaceous traces --==-=c=w~ww-
8. Shale, brown, carbonaceous, hard; with abundant plant and
root impressions, partially coalified ~------comcvcncanao -
7. Sandstone, gray to buff, medium-grained, nonresistant--------
6. Shale, brown, carbonaceous; poorly exposed---~-~c-ccmeeau- -
5. Shale, gray-green; sandstone, gray, medium-grained,
carbonaceous, nonresistant-----c-mcccc e e cmc e -
4. Shale, brown, carbonaceous --==-wemcmmcmcccrcrcccnnnncna- -
3. Sandstone, gray, medium-grained, poorly consolidated to

unconsolidated, massive, locally crossbedded; with few
thin gray shale interbeds and carbonaceous lenses;
valley-forming unit-===-ccccm e e e e e

2. Shale, brown, carbonaceous, hard-=----~cccmmcccmaacncace- -
1. Sandstone, gray, medium-grained, angular to subangular

grains, crossbedded, massive, calcareous; in part
unconsolidated sand remainder is but poorly consolidated;
thin gray shale interbeds; with a few thin, brown lenticular,
carbonaceous shale beds-=-cccmcccmmccc e e e oo -

Total Meeteetse formation

Mesaverde formation.
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Lance formation. The Lance formation, like the underlying beds

assigned to the Meeteetse, is poorly exposed in the southern part of the
area, where it is covered in large part by windblown sand. There are good
exposures of this section along the south side of Little Dry Creek and in

the northern part of the area. -

The base of the formation consists of massive, medium-grained,
buff sandstone, which overlies the white sandstone unit of the underlying
section (Figure 39). The remainder of the formation consists of alternating,
sandy, gray shale and massive buff sandstones. The sandstone units are
lenticular, and commonly, large brown sandstone concretions weather
from them (Figure 40). The sandstones are locally crossbedded. Gray-
green shale is common in the section, particularly near the top of the
formation, along with thin brown carbonaceous shale beds. Fragments
of dinosaur bones are found throughout the formation, but appear to be
especially numerous near the top.

The top of the Liance formation and the base of the overlying Fort
Union formation was placed at the base of the first thin coal below a
cliff-forming white sandstone in the basal Fort Union. Dinosaur bone
fr;agments aid in placing this contact as they may be found below the thin
coals at the base of the Fort Union formation, but they are not found
above them.

The Lance-Fort Union contact is believed to be unconformable.
Hewett and Lupton (1917, p. 26, Plate VI, B) have described an angular

unconformity between the Lance and Fort Union formations on Dry Creek,
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just to the south of the mapped area. A similar section is exposed, in this
area, along the south side of Little Dry Creek in sec. 36, T. 53 N.,

R. 94 W., (Figure 41). This section along Dry Creek, was visited by
George H. Horn and the writer, who concluded that the angular relationship
was within the basal part of the Fort Union formation as mapped in this
area. Similar conditions exist at the section exposed along Little Dry
Creek. The angular relationship, itself appears sharp from a distance,
but close examination of this part of the section reveals a more gradual
change in dip, and the possibility exists that this relationship is due to
lensing sandstone units and a rapid change in dip basinward. Unfortunately
the beds involved are capped by thick terrace gravels and could not be
traced out horizontally, to help prove or disprove the angular relationship.

The Lance formation was not measured in detail, but sections in

the area indicate a thickness of about 600 feet for the formation.
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Section of Lance formation:
Measured in N3 sec. 16, T. 54 N., R. 95 W.

Fort Union formation.

Lance formation: ‘ Feet
'11. Sandstone, gray, fine-grained, friable-===--cemcccmeaacaaax -~ 23.0
10. Shale, gray-green, dinosaur bone fragments ----=---=ccceaova- 2.8
9. Sandstone, buff, massive; with large spherical sandstone
concretionsSemeemmcc e e n e e de e m e s n e a———— 59.6

8. Sandstone, buff to light gray, weathers brown; locally
crossbedded; thin interbeds of green-gray, and

carbonaceous shale at top of Unit--===cmcmmccmcmc e 286.8
7. Sandstone, buff, medium-grained, massive---~===ccecncauna- - 22.7
6. Sandstone, buff, medium-grained, massive; thin .

interbeds of gray, sandy shale~--=vmmmmcmmmmmmcmnc e 107.9
5. Shale, gray to gray-green, poorly exposed --~--mcocencuucon - 15.1
4. Sandstone, buff, medium-grained; interbedded with

gray, sandy shale ~=--cc-mcmmmmm e e eee e 56.8
3. Sandstone, buff, medium-grained, weathers brown;

large brown-weathering, spherical sandstone concretions - - 8.5
2. Shale, gray, sandy---s-cmmrommmmm e e e m e m e - 11.4
l. Sandstone, buff, medium-grained, massive ~==--~c-nccmnce-= - 21.0
Total Lance formation 615.6

Meeteetse formation
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Cenozoic Rocks

Fort Union formation. The Fort Union formation underlies a large

srea in the southwestern part of the Spence-Kane area. The formation is
soorly exposed throughout its greater part, and no detailed sections of the

jormation were measured.

The formation consists of several thin coal beds less than one foot
thick at the base, interbedded with brown, carbonaceous shale, gray-green
shale, and buff to gray sandstone. Massive white-weathering, light gray
sandstone is interbedded with thin coal beds and shale near the top of this
section, and these sandstones form a distinct scarp over much of the
area (Figure 42). Locally these sandstones are conglomeratic, and in-

' dividual units appear to be highly lenticular. Jepsen (1930, p. 478) has
described a similar, scarp-forming, sandstone unit in the basal part of
this section in Park County, Wyoming, which he has designated the Puerco
sandstone. In the Spence-Kane area, this basal section of the Fort Union
is about 160 feet in thickness.

This lower section is overlain by about 300 feet of light gray sand-
stone with thin interbeds of gray shale. This section is well exposed
over most of the area, and the beds generally have relatively steep dips.

The overlying section is poorly exposed over most of the area, and
the dip of the beds appears to decrease rapidly basinward. This upper
Section consists primarily of gray shale and brown carbonaceous shales

with relatively thin lenticular sandstone beds. Swmall, orange-brown iron-

Stone concretions are common in the shale. In places the shale is bentonitic,

= e smm
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Willwood formation. The term '"Willwood' was proposed by Van

Houten (1944, p.176) for the red-banded strata of the Bighorn Basin that over-
lie the Fort Union formation and underlie the Tatman formation. These beds
were previously assigned to the Wasatch formation. According to Van Houten
(1944, p. 175) significant differences between the Wasatch of the tﬁ)e area
and that of the Bighorn Basin led to this revision in the nomenclature.

Only the lower part of the formation is exposed in the Spence-~Kane
area, where it consists of red and gray-banded shales, varicolored shales
and thin light gray sandstone beds. Exposures of the formation are poor
and badland topography common. The contact between the Willwood and
underlying Fort Union formation is locally unconformable along the margin
of the Bighorn Basin. No evidence was obtained in the Spence-Kane area
regarding the nature of this contact.

Van Houten (1944 and 1948) has discussed the stratigraphy, paleon-
tology'and origin of these sediments in this general area.

Terraces, undifferentiated bench surfaces, and alluvium. Surficial

deposits in the Spence-Kane area consist mainly of terraces, pediment

surfaces, and alluvium. The terrace gravels are found along the Bighorn

and Shoshone Rivers and along the south side of Little Dry Creek (Figure
41). With the exception of the extensive terrace along the Shoshone River
near the northwestern border of the area, the terraces are largely
fragmentary and continuous tracing for correlation purposes is not possible.
The less reliable method, of correlation based on the height of the terrace

above present stream level, has been used by Andrews, Pierce and Eargle
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member, is often mottled red and yellow, and has been staked quite often.
Finnell and Parrish (1958) have shown three localities in this area from
which chemical assays of 0.0l per cent or more uranium or uranium
minerals have been obtained. These locations are all in the Cloverly and
Morrison formations. The three localities are: (1) sec. 4, (?) T. 55 N.,
R. 95 W.; (2) sec. 1, T. 54 N., R. 95 W., and sec. 6, T. 54 N., R.

94 W.; {(3) sec. 3, T. 53 N., R. 94 W. A small mine in sec. 1, T. 54
N., R 95 W., is called the Marvel Uranium Mine. Production of this
mine is unknown.

Iron ore. The pisolitic "buckshot' iron ore in the red shale se~
quence of the Amsden formation has beeg described in the section on
stratigraphy (Figure 7). The ore consists of pisolites in a matrix of red
shale arranged in lenticular bands. A maximum of 4‘feet of this ore is
present- in the section exposed in the Bighorn River canyon through Sheep
Mountain. Chemical analysis for iron indicates that this material would
make a very good ore.

The lenticular nature of the deposits and the steep dips and thick
overburden generally associated witan the exposures, appear to rule out

any possibility of commercial exploitation of these deposits.
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