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.OIL AND GAS FIELDS OF THE LOST SOLDIER-
FERRIS DISTRICT, WYOMING.

By A. E. Farr and G. F. MouLTon.

INTRODUCTION.

The finding of commercial quantities of oil by drilling on the
Lost Soldier Flats, in south-central Wyoming, during the spring of
1916, marked the beginning of an. o1l and gas field development that
has resulted in the discovery of the Lost Soldier, Ferris, Mahoney,
G. P., Wertz, and O’Brien Springs fields, named in the order in which
their productivity was proved. This district is generally referred
to as the Lost Soldier-Ferris district, from the names of the two
fields first discovered.

Surface indications of oil and gas are not to be found in the region,
and it was not until geologists recognized the presence of well-
developed domes in this district that the drilling of test wells was
undertalken. ‘

The oil'and gas fields of this district are in a high, barren, and
practically unsettled region, in which most of the land still forms a
part of the Federal domain. The need for classifying these lands
in accordance with the public-land leasing act of February 25, 1920,
resulted in an examination of the region by the United States Geologi-
cal Survey during the summer and fall of 1920. The geologic findings
of this examination were deemed sufficiently interesting to warrant
their publication, and the present report is the result.

SUMMARY OF GEOLOGIC RESULTS.

The stratigraphy of the region is similar to that set forth in earlier
reports on the oil and gas fields of the Big Horn Basin and central
and east-central Wyoming. The rocks represented include crystal-
line rocks of pre-Cambrian age and sedimentary rocks that range
from Cambrian to Tertiary. The rocks of greatest importance,
because of their possible yield of oil and gas, belong to the Cretaceous
system and include the Cloverly formation, with a sand identified
as Muddy sand at its top; the Mowry shale; the Frontier formation,
with the Wall Creek and one to three other sands; and a producing
sand that is thought to belong to the lower part of the Steele shale
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2 OIL AND GAS, LOST SOLDIER-FERRIS DISTRICT, WYO.

or the upper part of the Niobrara shale. Although all these forma-
tions yield -either oil or gas or both within the district, they are not
uniformly oil and gas bearing at all favorable localities. For instance,
the Muddy sand yields oil in the Lost Soldier dome and gas in other
places.

The pre-Cretaceous formations of the region also contain beds that
could serve as reservoirs for oil and gas, and in other parts of the
State oil and gas are found in some of these rocks. Strata that pos-
sibly contain oil and gas and lie within reach of the drill at some
localities in the Lost Soldier-Ferris district include formations as
low as the Madison limestone of Mississippian age.

The investigation determined that the Lost Soldier-Ferris district

is an oil and gas area with rather sharply defined limits within which
nine domes and anticlinal folds have been found. The district as a
whole is the modified north end of the Rawlins uplift, a regional
feature of major magnitude. The investigation has shown that most
of the minor domes and anticlines that control the oil and gas accumu-
lations in this district were formed at a much later date than the major
Rawlins uplift, on which they are superimposed. The Rawlins uplift
is of pre-Wasatch age, but the minor folds are of post-Wasatch age
and perhaps may be as recent as post-Oligocene.
. The outcropping formations are concealed by alluvial wash and
windblown sand in a large part of the district. It has therefore been
impossible to make an accurate structure contour map of the dis-
trict except in small local areas. Of the nine minor upfolds that have
been found, but two, the Lost Soldier and Bunker Hill domes, are
sufficiently well indicated by the exposed rocks to show their general
configuration and extent. The Lost Soldier dome yields oil from the
Wall Creek and associated sands of the Frontier formation and from
the deeper Mowry shale and the Muddy sand of Cloverly age. The
Bunker Hill dome has not been adequately tested. The shallowest
known oil-bearing stratum in this district lies at a depth of more
than 5,000 feet on the Bunker Hill dome, and this alone can account
for lack of immediate interest in testing the dome.

The Mahoney and Ferris domes are indicated by local exposures of
Carlile and Niobrara shales encircled by the Steele shale, but present
knowledge of their extent and configuration is based largely on infor-
mation furnished by the drill. The Mahoney domes contain small
quantities of gas in sands of Frontier age and large quantities of gas
in the Muddy sand. The Ferris dome yields oil from the Mowry
shale and large quantities of gas from the Muddy sand.

The locations of the Wertz and Sherrard domes are determined
by dip and strike readings made on bedding planes in the Steele
shale. The extent and configuration of their crests can not be
determined except from information to be gleaned from future

N

.~

>~ N —



—~—— R

FIELD WORK. -3

drilling operations. The Wertz ‘““dome’’ contains small quantities of
oil in the Mowry shale and large quantities of gas in the Muddy
sand. Press reports seem to indicate that the Muddy sand contains
also some oil. The Sherrard dome has been tested by two wells in
which only a showing of oil was encountered. In view of the fact
that the crest of this fold is concealed, it seems to the authors that
the possibilities of this dome have not been sufficiently demonstrated .
by the test wells thus far drilled. '

The O’Brien Springs anticline and the G. P. “dome” are indicated
by rim-rock exposures of the Mesaverde formation. The crests of
these two folds are completely concealed by dune sand. The O’Brien
Springs anticline had been tested by but one well prior to February,
1922, and in this well two good showings of gas were encountered in
sands of the Frontier formation. The G. P. “dome’ yields oil from a
sand that is considered to lie in the lower part of the Steele shale or
the upper part of the Niobrara shale. Drilling operations thus far
have not definitely proved the presence of “closure” on either of
these folds.

The Separation Flats anticline probably represents the main axis
of the Rawlins uplift as it extends northward across the Lost Soldier-
Ferris district. Except in a very small area at its south end there

. are no rock exposures by which the location and configuration of
the axis can be ascertained. The anticline has been tested by five

wells, in which only small showings of gas were encountered, but in
the opinion of the authors these wells were not so spaced as to con-
stitute an adequate test of the fold.

FIELD WORK.

The field work for this report was done between the middle of July
and November 1, 1920, by a party that originally consisted of the
two authors, N. W. Bass, and C. Y. Hsieh. The senior author was in
charge until September 5, after which the work was carried on under
the direction of the junior author.

The geologic mapping was done by means of plane table and tele-
scopic alidade. After the measurement of a base line, an expanding
system of triangulation points was established, from which secondary
locations were made by the three-point method, supplemented here
and there with stadia traverse. Altitudes were carried throughout
the field by vertical angles and were based on United States Geological
Survey bench marks, of which two lines cross the district. One of
these lines crosses the southeastern part of the district and is described
in a Survey bulletin.! The other line, which is not described in any
publication, extends along the southwest side of the district and is a

1Results of spirit leveling in Wyoming, 1896 to 1912: U. 8. Geol. Survey Bull. 558, pp. 36, 40, 1914.



4 OIL AND GAS, LOST SOLDIER-FERRIS DISTRICT, WYO.

single-spur line run in 1907 by a United States Geological Survey
party for use in classifying coal lands.? The adjusted elevations of
this line of bench marks are given on the map (Pl I). These two
lines were tied in during the present investigation by vertical angles
across the northern part of the district. '

The formation boundaries and the positions and attitudes of key
beds were mapped with accuracy where such information was vital,’
and at every point where a definite location was made the altitude
also was determined. Detailed stratigraphic sections were measured
at several localities, and by determining the intervals between key
beds it was possible to draw structure contours (see Pl. I) throughout
most of the district to represent the configuration of the top of the
Wall Creek sand, which is the shallow producing sand on the Lost
Soldier dome.

The absence of key beds in some places and their concealment by
alluvium and dune sand over considerable areas in others made it
difficult and in places impossible to determine the geologic structure
accurately. In some localities where shale without key beds is so
exposed in natural outcrop or in pits dug by hand that its bedding
planes could be determined, measurements of the dip and strike were
made, and these measurements are represented on the map by the
usual dip and strike symbols. The value in critical localities of dip
and strike determinations is so great that in many places where rock
exposures are completely lacking several of the oil companies have
dug shafts 20 feet or more deep through the alluvium and dune sand
to bedrock, in order to obtain a single strike and dip determination
that would indicate the position or direction of a domal or anticlinal
crest. Most of the shafts dug for this purpose were filled with sand
at the time of this investigation and hence supplied no information -
for this report.

In the preparation of this report the senior author wrote most of
the text and the junior author did most of the work of compilation
for the structure and geologic map (P1. I).

PREVIOUS GECLOGIC INVESTIGATIONS.

The western and eastern marginal parts of the Lost Soldier-Ferris
district were investigated by the United States Geological Survey in
1906 and 1907 to obtain data for coal-land classification, and the re-
ports of these investigations ? included maps showing the distribution
of the formations in their respective regions.

It is probable that outside of these investigations no general ex-
amination of the region was attempted until, in the search by geolo-

2 Smith, E. E., The eastern part of the Great Divide Basin coal field, Wyo.: U. 8. Geol. Survey Bull.
341, pp. 220-242, 1909.

3 Veatch, A. C., Coal fields of east-central Carbon County, Wyo.: U. 8. Geol. Survey Bull. 316, pp. 244=260,
1907. Smith, E. E., The eastern part of the Great Divide Basin coal field, Wyo.: U. S. Geol. Survey Bull.
341, pp. 220-242, 1909.
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' GEOGRAPHY. : 5

gists for possible oil-bearing anticlines and domes, the presence of the
Lost Soldier dome was recognized by a study of the map accom-
panying Smith’s report. A test well proved the oil-bearing possi-
bilities of this dome in the spring of 1916, and it is probable that
commercial geologists immediately scanned the entire district. The
results of their work, however, have never been published.

ACENOWLEDGMENTS.

During the field investigation lodging and board were obtained at
several ranches and drilling camps. These accommodations obvi-
ated the necessity of running a special camp or of driving out from
Rawlins each day, and for this courtesy thanks are due to the ranchers
and oil-company officials.

The officials and geologists of the oil companies were, as a rule, very
generous in furnishing information regarding their wells and in dis-
cussing the geologic problems of the region. Geologic and develop-
ment maps, together with well logs, were freely supplied. For such
courtesies thanks are due to the following companies and officials:
Bair Oil Co., C. A. Bonine, Columbia Oil Co., Emery Oil Co., General
Petroleum Co., H. R. Harriman, Kasoming Oil Co., E. W. Krampert,
Midwest Refining Co., Ohio Oil Co., Portland-Wyoming Oil Co.,
Producers & Refiners Corporation, Sand Hills Development Co., the
Texas Co., Carroll M. Wagner, Wasatch Oil Co., R. E. Wertz, Wyanna
0Oil Co., and Wyoming-Kansas Oil Co.

The writers are especially grateful to Messrs. E. W. Krampert and
C. A. Bonine for much detailed information and for their discussion
of local geologic problems with which they alone were intimately
familiar. The mapping of the sandstone bed in the upper part of
the Steele shale across Range 86, on the flanks of the O’Brien Springs
anticline, was supplied by Mr. Bonine.

The painstaking work of Mr. N. W. Bass in the field and in com-
piling a map of the Ferris dome area is gratefully acknowledged, and
to Mr. Willis T. Lee thanks are due for detailed stratigraphic data
which enabled the writers to make correlations with the sedimentary
section of southeastern and east-central Wyoming.

GEOGRAPHY.

LOCATION AND ACCESSIBILITY.

The Lost Soldier-Ferris district is roughly triangular and contains
about 455 square miles. It is in the northeast corner of Sweetwater
County and the northwestern part of Carbon County, in south-
central Wyoming. (See fig. 1.) It is most easily reached from
Rawlins, 25 to 40 miles to the south, a division point on the Union
Pacific Railroad and the county seat of Carbon County. The dis-

[ 4



6 OIL AND GAS, LOST SOLDIER-FERRIS DISTRICT, WYO.

trict can also be reached from Casper, 85 miles to the northeast,
on the Chicago, Burlington & Quincy and Chicago & Northwestern -
railroads, and from Lander, the terminus of the Chicago & North-
western Railway, about 100 miles to the northwest.

Rawlins, with a population of about 4,000 (3,969 in 1920), is the
nearest and most accessible railroad point and is therefore the supply
center for the entire district. Outside of Rawlins there is no place
where meals and lodging can be obtained except at the camps of
the oil companies or at the few scattered ranches.

FIGURE 1.—Index map of Wyoming showing location of Lost Soldier area.

TOPOGRAPHY.

The Lost Soldier-Ferris district occupies the almost isolated east
end of the Great Divide Basin, a high interior basin having no out-
ward drainage, which lies between the two low divides that in this
region represent the Continental Divide. Within the district this
basin has a minimum altitude of about 6,420 feet at Boundary Lake
and is nearly encircled by the Green, Ferris, and Seminoe mountains
on the north and northeast, the Table and Haystack hills on the
east and southeast, and the Rawlins Hills on the south. To the west
the hogback escarpment rim of Mesaverde sandstone almost isolates
the Lost Soldier-Ferris district from the main part of the Great
Divide Basin, lying farther west. The Ferris Mountains on the north

L)



GEOGRAPHY. , 7

form a striking topographic feature, and their highest peak rises
above 10,000 feet. (See PI. III, A.)

The Ferris Mountains are separated from the basin proper by the
valleys of Muddy and Sand creeks, which after leaving the area flow
northward to join Sweetwater River. Outside of these valleys the
basin has a smooth floor, which, however, in general rises very gently
toward the northeast. The larger lakes in the basin lie in the south-
western part. The upward slope toward the northeast may be ac-
counted for in part by the great blanket of wind-transported sand that
covers this part of the district. (See Pl. II, A, B.) The source of
this sand is to be found principally in the Tertiary sedimentary rocks
that cover the surface to -the west of this district, and the present
position of the sand must be ascribed to the prevailing southwesterly
'winds. The continued accumulation of this sand has undoubtedly
slowed down the erosion of this part of the district and thus caused
the present northeasterly upward slope of the basin floor.

WATER SUPPLY.

The perennial streams of the district are limited to Muddy Creek
and its mountainward tributaries and the headwaters of a few other
drainage channels that head in the mountains at the north side of the
district. During wet seasons and immediately after hard rains these
channels carry the run-off toward the low spots of the basin, where
there are several more or less alkaline lakes. The subsurface drain-
age along some of these channels is the source for the water supply of
the camps and drilling operations.

Springs are found at a few places and are a boon to the industrial
needs of the region, as well as to the traveler and to the livestock
that grazes in the basin. Some of these springs supply sufficient
water to fill small artificial ponds, and from these the water is piped
for considerable distances to points where wells are being drilled.

There are numerous local depressions in the basin, and these range
from those which contain water for only a few days after rainy spells
and thereafter are simply dry lake beds to those in which the water
is perennial and highly alkaline. Some of the alkaline lakes when
nearly or completely dry present glaring white salt crusts and boggy
bottoms. Several of these lakes are not shown on the map (Pl. I)
because they do not lie in or near the localities where the geology was
mapped.

VEGETATION,

The basin proper is an arid desert where the precipitation is very
slight during the summer and where the snows of winter are insuffi-
cient to modify the desert character. The land surface sustains a
small amount of vegetation, most of which consists of sagebrush.
During relatively wet years the growth of grass is sufficient to support
a few flocks of sheep and small bands o cattle and horses.
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CULTURE.

The roads that connect the district with Rawlins, Casper (through
Whisky Gap), and Lander are comparatively good, and those to Raw-
lins, over which most of the oil-field freight is carried, receive occas-
ional attention in the way of grading and upkeep. Practically all the
travel and hauling is done by automobile and motor trucks. The
roads that connect the different fields and camps and especially the
secondary roads in the sand-covered areas are not in permanent
locations but are changed with the season or at the will of the trav-
elers.

Prior to the advent of oil operators the only industry in the district
consisted of a little stock and sheep grazing, such as the vegetation
would sustain, combined with ranching in a few favorable places.

In the search by geologists for possible new oil fields the Lost
Soldier dome was naturally the first to be found, as it is the only one
in the district to be well delineated by an encircling rim of sand-
stone hogbacks. Soon after this dome had been proved to contain oil
the entire district was combed for other favorable drilling localities,
and this work resulted in the discovery of additional domes and anti-
clines. Drilling camps were soon established at many places in the
district, old roads were improved, new ones were built, and now hun-
dreds of people are living in this district where before a few ranchers
and sheep herders constituted the entire population.

Early in the spring of 1919 a 4-inch pipe line was laid from the
Union Pacific Railroad at Fort Steele to the Lost Soldier field, and
in the fall of 1920 a second line paralleling the first from Fort Steele
to a point near Boundary Lake was laid to the Ferris and G. P.
fields. (See P1.1.) 1In the fall of 1921 a pipe line 90 miles long was
laid between the district and Casper to supply the refineries there
with gas.

MARKETS FOR OIL AND GAS.

The law of supply and demand affects petroleum and natural gas
very differently. The differences are largely inherent in the nature
of the substances but depend also on the distance between the oil
and gas fields and the markets. Petroleum can be stored and refined
into hundreds of different products, and these products in turn can
be stored, so that the interval between the time of production at the
well and the time of consumption may range from a few weeks to
many years. The refining and storing operations thus occupy what
may be termed an elastic interval between production and consump-
tion. For natural gas, on the other hand, no such elastic interval
is possible. As storage is not feasible the gas takes an almost direct
course from well to consumer, and the time between production and
consumption ranges from a few minutes to a maximum of only a few
days where it is transported to distant cities through long pipe lines.
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4. SAND DUNES IN SEC. 36, T. 26 N., R. 87 W.

C. WHISKY GAP, CUT THROUGH TENSLEEP SANDSTONE.

Granite Mountains in the distance.



U. S. GEOLOGICAL SURVEY BULLETIN 756 PLATE III

A. FERRIS MOUNTAINS.

The prominent walls in the left middle distance are formed by the steeply dipping sandstone beds at the top of the Frontier formation.

B. WALLS OF STEEPLY DIPPING FRONTIER SANDSTONES ON SOUTH SIDE OF FERRIS MOUNTAINS.
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4. TENSLEEP SANDSTONE FORMING THE WEST SIDE OF B. LONGITUDINAL VIEW OF STEEPLY DIPPING FRONTIER SAND-
WHISKY GAP. STONES ON SOUTH SIDE OF FERRIS MOUNTAINS.
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In densely settled regions containing manufacturing industries, such
as the Appalachian region, natural gas is at a premium because of
the nearness of its market, and as a result an average gas field in
such a region may be more valuable to its owners than an average
oil field, but in the thinly settled State of Wyoming the opposite
is usually true.

In the Lost Soldier-Ferris district it was profitable to build storage
tanks for the oil and to lay a pipe line to conduct it to the railroad at
Fort Steele, from which it could be transported by tank cars to
existing refineries, but until the winter of 1921-22 no such procedure
was possible for the gas, and as a result a gas well was a liability
instead of an asset except as the gas was used in drilling wells and
for heating and lighting the camps.

The town of Rawlins, with its railroad shops, was the first market
suggested for the gas from the Lost Soldier-Ferris district, but the
quantity that could be marketed there was reported to be too small
to pay a return on the investment required for the necessary pipe line,
Larger towns, such as Laramie and Cheyenne, were even more distant
in relation to the size of the market which they could furnish, and
hence pipe lines to reach these cities were not to be considered. Not
until the fall of 1921 -was there any movement toward the creating
of a large and reliable market for the gas. At that time two of the
larger companies operating in the district combined their interests
and laid a pipe line to Casper, where the gas is supplied to several
large refineries.

As the gas from the Wertz and Ferris fields contains the heavier
vapors, which condense into gasoline, the erection of gasoline-extrac-
tion plants should be a profitable enterprise, and now that the pipe
line mentioned above is completed a large supply is available for
gasoline extraction without waste.

STRATIGRAPHY.
GENERALIZED SECTION.

The rocks exposed within the oil and gas fields of the Lost Soldier-
Ferris district represent the Cretaceous and Quaternary only, but
the stratigraphic column including the areas that immediately border
these fields contains formations that range from the Carboniferous to
late Upper Cretaceous and also pre-Cambrian crystalline rocks
The entire section is well exposed, and nearly complete sections can
be studied within reasonably small areas. Except in a few places the
different formations are rather uniformly developed throughout the
district. The principal characteristics of these formations are given
in Table 1. More detailed descriptions of the formations, including
several measured sections, are given in the pages following the table.

The relation of the stratigraphic section and producing strata of
the Lost Soldier-Ferris district to those which have been described
for other parts of Wyoming is given in Table 2, opposite page 12.
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TaBLE 1.—Generalized stratigraphic section in the Lost Soldier-Ferris district.

Age.

Group.

Formation,

Approximate
thickmess
(feet).

General characteristics,

Quaternary.

Alluvium and
wind-blown
sand.

The alluvium consists principally
of worked-over material from the
surrounding formations. The
wind-blown sand is probably de--
rived from the Tertiary forma-
tions that crop out west of the
district,

Cretaceous.

@

Not measured.

Yellowish-brown and white mas-
sive and thin-bedded sandstones
interbedded with brown, gray,
and black shales,

Montana,

Lewis shale,

680

Principally dark-gray, thinly lami-
nated shale containing several
beds of yellowish-brown sand--
stone from 1 to 20 feet thick. Ma-
rine fauna, The thickness given
wasmeasuredin T.25N., R. 89 W,

Mesaverde forma-
tion.

200-2, 200

Generally characterized by three
divisions described below. Va-
ries greatly in thickness, from
1,700-2,200 feet where believed to
be normally developed down to
200 feet or less (probably a local
condition). Nonmarine and ma-
rine faunas,

1. Thick sandstone beds inter-
bedded with equally thick series

- of alternating thin bedsof sand-
stone and shale. A white sand-
stone about 100 feet thick (Teafot
sandstone member) generally lies
at or within a few hundred feet of
the top. Coal-bearing locally.
.Forms ridges and escarpments.

2. A thick mass of dark-gray to
brown shale, sandy shale, and
light-gray to yellowish and red-
dish-brown sandstone with a few
layers of brown limy sandstone,
Presents in places a_striking
banded appearance. Forms a
surface of low relief.

3. Thick sandstone beds inter-
bedded with equally thick series
of alternating thin beds of sand-
stone and shale, Forms ridges
and escarpments. In this report
the lowermost thick white sand-
stone is considered the base of the
formation,

Steele shale.

4,000 to 4,750

Mainly dark-colored soft shale with
thin zomes of sandy shale and
sandstone, The upper part is
relatively more sandy and is
transitional into the overlying
Mesaverde formation, At about
1,500 feet below the top (in
some localities the formation is
considered to be subnormally
developed and the interval where
measured is but 960 feet) is a 50-
foot sandstone bed that appears
to be persistent throughout a
large area, Marine fauna, with
some brackish-water forms in
upper part.

Colorado.

Niobrara shale.

Carlile shale.

1,425-1,600

Top marked by a series of very thin
beds of hard, comparatively re-
sistant yellow limestone which
shows & wavy lamination on
weathered surfaces, interbedded
with soft argillaceous sandstone
and shale. Themain body ofthe
mass is composed of dark-gray
thin-bedded shale. Marine fauna,

.~

~—

- ——

-
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‘\‘ TaABLE 1.—Generalized stratigraphic section in the Lost Soldier-Ferris district—

Age.

Group.

Formation,

Approximate
tgiclmess
(feet).

General characteristics,

Cretaceous.

Colorado.

Frontier formation

263-705

Uniformly characterized at its top
by two to five beds of compara-
tively resistant light-colored
sandstone and interbedded shale
below which is several hundre
feet of soft shale. The sandstones
dip steeply and form striking
walls a few hundred feet high.

Mowry shale.

200-300

Hard fissile dark-gray shale, which.
weathers light colored; contains
abundant fish scales. The for-
mation is resistant in comparison.
Fvlth the overlying shale. Marine
auna.

Thermopolis shale.

50-135 !

Soft dark-gray shale.

Cloverly formation

75-180

Characterized by a hard resistant

light-colored conglomerate or

uartzitic sandstone bed, 25 to-

75 feet thick, at its base. Im.

laces this is overlain by 100 tos

50 feet of shale, followed by &

hard quartzitic sandstone about
28 to 35 feet thick.

Morrison forma-

tion.

Jurassic,

Sundance forma-
tion.

400-700

Interbedded varicolored shale,.
yellow to light-gray soft sand-
stone, and a few thin beds of
fossiliferous limestone. The shale
and sandstone in the upper
part (chiefly Morrison) var
greatly in character and compos)
tion from place to place. Lxcept
for the limestone beds, which are
not everywhere exposed, these
formations, for general purposes,.
can be described merely as the
interval between the conglom-
erate at the base of the Cloverly
formation above and the Triassie:
and Permian red beds below.

Triassic
Permian.

and

Red beds.

Red sandstone, red sandy shale,
and red shale, all rather soft, withy
one conspicuous thin light-gray
limestone near the middle; con-
spicuous because of the deep-red.
color. At the base several thim
beds of impure cherty gray lime-
stone interbedded with deep-redt
shale and sandstone.

Tensleep san d-
stone.

150-175

Massive to thin-bedded and cross--
bedded resistant sandstone, lo-
cally quartzitic.

Amsden formation.

210

A series oflimestone, sandstone, and.
shale; lower part notably red.

Mississippian.

Madison limestone.,

165

Limestone; some layers sandy and.
in places of quartzitic character.

Cambrian.

()

395

Quartzite.

Pre-Cambrian.

Crystalline rocks.
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PRE-CAMBRIAN CRYSTALLINE ROCKS.

The oldest rocks of the Lost Soldier-Ferris district are found in
the Seminoe Mountains, at the northeast side of the district, where
. the basement crystalline rocks of these mountains are brought up
by faulting against the Cretaceous formations. Hares* considers
the crystalline rocks of the Granite Mountains, 20 miles to the north
of this district, to be pre-Cambrian, and it would seem that the
crystalline rocks of the Seminoe Mountains are equally old. The
age of these crystalline rocks is not pertinent to the present paper,
except for the fact that they formed a part of the basement upon
which all the sediments of the region were deposited and are there-
fore the oldest rocks of the district.

Indications of oil have been reported as occurring in pre-Cambrian
granite on the south side of Copper Mountain, in northeastern
Fremont County, Wyo.,* but without doubt this is an anomalous
occurrence, and hence does not signify a possibility of finding oil in
the pre-Cambrian crystalline rocks of the Lost Soldier-Ferris district.

CAMBRIAN QUARTZITE.
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