COAL—CRS 5, Sheridan County, Wyoming
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Between 38 and 65 million years ago, densely vegetated swamps fre-
quently covered what is now Sheridan County. Beneath the waters of these
swamps, dying trees, reeds and grasses accumulated as thick layers of dead
As thousands of years passed, sediment was intermittently

plant material.
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deposited atop these accumulations, converting them into peat beds. Pressure

resulting

from the weight of these added sediments compressed the peat,
and heal associated with the increasing depth of burial transformed the peat
into subbituminous eoal. As a result of uplift and subsequent evosion, these
coals now erop out over most of the eastern two-thirds of the county. The

western third of Sheridan County, however, contains no coal-bearing rocks,

partly because of nondeposition and partly because the same erosion that
exposed coals in the east completely removed the coal-bearing rocks in the

west.

While coal beds are flat-lying or dip very gently westward on the east
side of Sheridan County, coals dip eastward in the west central part of the
county. Many coals are mapped for more than thirty miles along their out-
crops. The lack of detailed mapping, not the lack of coal, accounts for the
apparent absence of coal outcrops in some portions of eastern Sheridan

County.

The Tertiary Fort Union and Wasatch Fonmations contain all of the
thick and persistent coals that crop out in Sheridan County. In fact, these

Although the Cretaceous Lance and Mesaverde Formations exhibit
some minable low rank coals on the southern and eastern edges of the Powder
River Basin, there is no evidence that any but very thin, discontinuous coals
oceur in these formations in Sheridan County.

Many oulcropping coals have been burned
large areas of the county. In particular, the thicker coal beds are exiensively
burned along their outerops. The heat from these fires has baked and fused

persistent subbituminous coals, which are a few feet to 45 feet thick. Coals
oceur in the lower half of the Fort Union Formation as well, bul these coals
are thinner and much less persistent than those in the upper part of the
formation.
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through natural causes over

overlying rock into distinguishable red “clinker” beds, characteristic of Lhis

two formations are lwo of the most prolific coal-bearing formations in

Wyoming. In Sheridan County, the Wasatch Formation contains six to ten
persistent subbituminous beds or coal zones. The Ulm No. 1 and the Ulm
No. 2 beds are up to 52 and 30 feet thick, respectively, but most minable
coal beds in the Wasateh Formation are between five and fifteen feet thick.

Twenty-one percent of Wyoming's
and seven percent of its known strippable reserve
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The upper half of the older Fort Union Formation contains up to twelve

and many other coal-bearing areas of Wyoming. Despite this burning, more
than 26 billion tons of coal still underlie Sheridan Countly at depths up to
3,000 feet. Of an estimaled 7.1 billion tons of coal that oceur under less
than 1,000 feet of overburden, 5.2 billion tons are believed minable by under-
ground methods,! Another 1.9 billion tons that lie under less than 200 feet
of rock are potentially recoverable by strip mining.?
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COAL OWNERSHIP

Although demand for coal from Sheridan County is not matching that from several
other Powder River Basin counties in Montana and Wyoming, the number of large state
and federal coal leases in the county indicates significant interest. In 1975, 218 state coal
leases on almost 168,000 acres were held by 19 lessees. Four of these lessees controlled
90 percent of the leases. Six federal leases held by Four lessees add 26,670 acres, to give a
total of more than 194,000 acres under government lease. Additienally, Carter Oil holds
a federal preference right lease application for almest 6,000 acres.
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Strip Mine N

Underground Mine

plants is uncertain,
To sheriden

The largest underground coal mines and most of the strip Ll

mines in Sheridan County oceur in the Acme area. All these

mines were developed on the Monarch, Camey, or various

Dietz coals of the Forl Union Formation. Ovly the Big Horn

No. 1 strip mine, however, is still active.

they are much thinner

ity of the shallow coals

Large civeular eraters and open cracks in the area north
of the Tongue River between Monarch and Acme are caused
by subsidence above abandoned underground coal mines. An
underground mine fire, which has burned for tens of years,
also conlinues to accentuate and extend ground subsidence
features in this area.

Although some subsidence occurs ahove all underground
coal mines, the ground surface is not always affected, Surface
subsidence depends on many factors which include the depth

of the mine, the Lype of rock above the mine, the coal thick.
ness, and the mining technigue.

Although documented coal minin;
production was not attained until the ea

Thin coal, excessive depth of cover, ai
opment of many Sheridan County coals,
Union Formation is frequently adequale for current markets, thesc coals are not mined because
than coals north and east of the I
strippable limits over a vast area in the central portion of the county. Consequently, the major-
that crop out in Sheridan County be c
Formation. Analyses from adjacent areas show thal the quality of many }Va;atcl\ coals, in
particular their heat values, is too low Lo warrant economic development at this time.

mines by 1

nd low quality
For example, while the quality

History and Forecast for
Coal Mining

g in Sheridan County dates back to 1887, significant
rly 1900%. In 1918 the county’s record annual produe-
fion was set at 1.98 million tons, Production remained above 400,000 tons a year until a steep

decline began in the late 1950%, Annual production bottomed at 217,790 tons in 1968. Despite
fluctuations in production since that date, annual production has gradually risen. By 1980,
production should set a new record for the county.

As in many of the state’s early coal-producing counties, most tonnage from Sheridan
County has come from underground mines, rather than strip mines, Of the county’s cumulative
— coal production of 61.5 million tons, underground mining has accounted for 78 pereent, or
47.8 million tons. This lonnage has come from 69 or more deep mines, most of which are
located in the Acme area north of Sheridan. Strip mining began in 1939

552‘ and completely rep\accd deep mining by
1959, Today, one strip mine produces all the coal mined in Sheridan County.

accounted for more

i This one active mine, the Big Horn No. 1 strip mine, is owned by Big Horn Coal Company,

a subsidiary of Peter Kiewit Sons, Inc. The mine is located near Acme, Wyoming, about six
miles north of Sheridan. Most of Big Horn's ccal is sold to power plants in Illinois, )
Last year Big Hor applied for, and subseguently withdrew, a mining
i for a second strip mine (Whitney mine) northeast of Big Homn No. 1. The status
ney mine property is unknown at this tine.

ssouri

By 1980, Public Service Company of Oklahoma plans to have a 500,000 ton per year strip
‘mine on line heat the Montana border,! Thornberry Coal Company has announced its intention
to open a strip mine in the southern part of the county, although a firm timetable is not avail-
able. Also the Weleh strip mine near Ranchester is expected io reopen in the near future. Com-
bined production from these active and proposed mines could exceed two million tons per year

In other coal-related developments, two power plants have been proposed for Sheridan
County. Pacific Power and Light Company is considering the Sheridan area as a possible site for
a new coal-fired power plant. Apparently, coal for this plant would be shipped into Wyoming
from Montana. Several years ago, Tipperary Resources also investigated a power plant site in
southern Sheridan County. With no announced siting or construction plans, the status of these

are significant problems to the devel-
of coals in the Fort

county. Also, these coals lie below

belong to the younger Wasatch

:Grl)g;%_ G.B., 1976, Wyoming coal divectory: Wyoming Geol. Survey Public Information Cireular
5,21 p

1377.
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GEOLOGY—CRS 5, Sheridan County, Wyoming
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Sheridan County is dominated by two major structural
features, the Powder River Basin and the Bighorn Mountains.
The Powder River Basin is a structural trough, or syneline,
which occupies most of northeastern Wyoming. The basin is
asymmetric, with its deepest part (axis) lying just east of, and
running parallel to, the Bighorn Mountain front. The Bighorn
Mountains, a part of which lie in western Sheridan County,
are part of a larger, arcuate mountain complex which in-
cludes the Pryor, Bighorn, Bridger, and Owl Creek ranges.
Structurally, the Bighorns may be described as an asymmetric
anticline. As shown on the cross section below, sedimentary
rocks lying above the Precambrian gneisses and granite:
(basement rocks) dip gently or are nearly flat-lying over the
top of the range, but dip steeply northeast over the eastern
flank of the range where major faulting has cccurred.

a

Five structural elements may be distinguished in the
greater Bighorn Mountain region (Hoppin and Jennings,
1971, p. 39). These are northwest trending folds in adjacent
basins, the Pryor-Bighomn-Bridger-Owl Creek uplift, east-
west trending lineaments, high angle faults and associated
monoclinal folds, and flank thrusts along the margins of the
uplifts. These elements are considered to have develoved in
the order given, although col erable overlap exists. For
example, many of the northwest- trending folds undoubtedly
developed contemporaneously with uplift of the adjacent
Bighom Mountains, approximately 55 million years ago.

Lineaments, which are defined as straight or slightly
curved features at the earth’s surface (faults, breccia zones,

etc.), traverse the Bighorn Mountains and adjacent basins at
many localities. The Tongue River and Shell lineaments are
of interest in Sheridan County (see adjacent photo). The

Shell eament is the surface expression of a Cenozoic
mineralized fracture zone, a part of which may be the nortl

ern tear fault of the Piney Creek thrust (NW4, T.5

R.84W.) The Tongue River lineament, trending northeast
across the Bighorns in alignment with the Tongue River, is
characterized by faulting and mineralized [racture zones,
Faulting of a segment of the lineament along the norih end
of the Precambrian core in Sheridan County has resulted in

STRUCTURAL GEOLOGY

at least 600 feet of stratigraphic displacement. A northeast
extension of the Tongue River ineament has been recognized
in the subsurface of the Powder River Basin,

Flank thrusts are locally exposed along the eastern margin
of the Bighorms, as shown on the geologic map (e.g., T.53N.,
R.84W.). These are loozely called thrusts, but seismic evidence
suggests thal these flank faults steepen at depth and have
only a minor component of horizontal displacement at the
surface. Foster and others (1968, p. 100) have postulated a
near-vertical subsurface fault extending from the Casper
Arch in Natrona County north to Sheridan, with a maximum
throw (ver | ment) of 4000 feet at Buffalo. A
similar subsur! tlong the west flank of the Bighorns
(near Basin) suggests vertical movement of the Bighorn
Mountain block(s).

The Sheridan County region has been subjecied many
times (o tectonic activity (mountain building, basin sub-
sidence, ete.). but Cenozoic tectonism is responsible for most
of the present large ctural features, The distribution
and ages of Cenozoic gravels along the Bighorn Mountain
front are important clues to unraveling the tectonic hisiory
of the avea. The oldest Cenozoic gravel deposit, the Kings-
bwry Conglomerate Member of the Wasateh Formation, con-
tains pebbles and cobbles of Paleozoic and Mesozoic rocks.
Hoppin and Jennings (1971, p. believe that the Kings-
bury represents the first si nt and widespread uplift
of the range.

Tectonic movement of the Piney Creek thrust (T.53N
R.84W.) during the Miocene is indicated by fanglomerates of
the Monctief Formation. The Monerief, containing cobbles
and boulders of Precambrian rocks, is distributed along the
front of the Piney Creek thrust. Pliocene uplift of the Big-
homs is indicated by Oligocene strata lying unconformab’
on Paleozoic strata high in Bighom Mountains (T.5!
R.83 and 80W.) These Oligocene outcrops have been verti-
cally displaced several thousand feet above equivalent strata
in the adjacent Powder River Basin in latest Tertiary time.
Possible Quaternary uplift of the Bighoms is indicated by

DIAGRAMMATIC CROSS -SECTION OF THE NORTHERM POWDER RIVER BASIN,

30 Kilometers

aravel-capped pediments and tervaces adjacent to the east
flank of the Bighoms; many of these increase in gradient
directly adjacent to the meuntain front, suggesting very re-
cent vertical movement. However, the possibility ol climatic
control on the origin of these terraces must be considered,

For additional siratigraphic and geological information, see
the Stratigraphy Plate,

REFERENCES

1906, Geology of the Bighorn Mountains: U5,
urvey, Prof. Paper 51. 129 p.

Darton, N
Geol.
Demorest, M., 1941, Critical structural features of the Big-
horn Mountains, Wyoeming: Geol. Soc. America Bull.,
v. 22, p. 161-176.

N.H., Goodwin, P and Fisher, R.E., 1968, Seismic
evidence for high-angle flank faulting, Bighorn Moun-
taing, Wyoming: Geol. Soc. America, Abs, for Ann.
Meeting, p. 100-101.

Hodson, Wi Pearl, R.H., and Druse, S.A., 1973, Water
resources of the Powder River Basin and adjacent areas,
northeastern Wyoming: US. Geol. Survey Hydrologic
Investigations Atlas HA-

Hovpin, R.H., and Jennings, T.V., 1971, Cenozoic tectonic
elements, Bighom Mountain region, Wyoeming-Montana:
Wyoming Geol. Assoc, 23rd Ann. Field Conf. Guide-
boolk, p. 39-47.

[Tudson, R.F,, 1969, Structural geology of the Piney Creek
thrust area, Bighorn Mountains, Wyoming: Geol. Soc.
America Bull., v. 80, p. 283-296

Osterwald, FW., 1939, Structure and petrology of the
northern Bighorn Mountains, Wyoming: Wyo. Geol.
Suivey Bull. 48, 47 p.

Wyoming Geological Association, 1976, Geology and energy
resources of the Powder River: 28th Annual Field Con-
ference Guidebook, 328 p.

WY OMING

Gealogy fram 1S, Geological Survey Hydrologic Investigations Adas HA 465, 1973

Base from 1.5, Geologival Survey SHERIDAN 1°X2° Quadrangle. 195562

BIGHORN MOUNTAINS, Th

Hanted 10
ol the photo
4 dashed ling

rur

1977.

Survey of Wyoming,

The Geological



LAND USE—CRS 5, Sheridan County, Wyoming
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Many land-use units (especially grassland sub-
classes) grade into one another; therefore, many
of the mapped boundary locations are approximate.
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Land-use identifications, based on infrared re-
flectance of vegetation and other features, repre-
sent the conditions of the ground surface at the
time of overflight. In areas of rapid land-use
change, such identifications may not hold today.

Most of the airphotos used to compile the map 34k

were obtained in 1973. The map was compiled and 420 %

revised in 1976-77, on the basis of additional air- T

photos obtained in May 1975 and field checks K
e

carried out during the summer of 1976.

The Sheridan County Land-Use Map was compiled Reliability Index _:_p_,“
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Land use map compiled by: D.R. Gaylord, Department of Geology, University of Wyoming,

Scale 1:250,000 Work supported by: U.S. Geological Survey, Grant #14-08-0001-G-163.
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! A clearcut area (4-4) with abundant
wood debris and new seedling growth

lies in the foreground. Fair conifer
URBAN AND BUILT UP LAND: (Rangeland - continued): (Rangeland - continued): I:I NONVEGETATED LAND: forest (4-2c) is visible at the far clear-

cut boundary. Poor conifer cover (4-2d)

1-1 Subclass Residential: High-density, ex- the lower the range classification. The 3-7 Subclass Naturally Disturbed Vegetation: 7-3 Subclass Barren Rock: Includes exposed and  fair-topoor mountain - meadow
tensive areas of habitation, such as highest reflectivities were found in areas Vegetated land which has been subjected to crystalline or sedimentary bedrock, talus (3-4cd) cap the barren, rocky ridge on
Sheridan and Ranchester, Individual of active and near-active erosion, The changes in ground and/or surface waters. fields, or other exposed modern sediments. ;ﬁek-hwx;n} m;ﬁ;mm ;?T?:,sﬂ
ranch and farm sites not mapped. smoother, more rolling plains received These areas contain numerous barren soils These barren rocks have less than 5% or- .‘?0??8’:1? rem sec. 25, 1.54N.,

g ks . . ¢ £ g B . X . .88,

-2 Subclass Commercial: High-density, ex- higher (:iasslflr.atlons. Th?se with the whlgh_o ten are the resul_t of advers ganic cover including grasses, shrubs or

@ : least dissection and sufficient water kalinity or too great an influx of recent trees. The most extensive areas of barren
tensive areas of commercial structures, o N . " g 5
received the highest rating. sediment, Consequently this range sub- rock occur above the tree line.

places of business and small industry. class often exists as a mixed land-use

type with flood plain and near flood Fair rangeland (both 3-3c and 3-1c) can

be seen in the foreground with deciduous

1-4  Subclass Extractive: All extractive 3-3b Good rangeland.

terpri h i 1 mi - i d. i . : ; .
and 011 and gas wells, Gpen pIE coal Sl L A e s i SIS STHER. Ot MER fres 41 growng on the low sophy
AiTias Ar6 Aeslonatel bocoiid Tines uon 3-3c Fair rangeland. Subclass Previously Cultivated: Land flanks of tha mountaine. Poor and fair

9‘ Y S . which was formerly under cultivation ———---— Boundary of land-use unit conifer cover (4-2c and 4-2d, respec-
and gas production areas, rather than 3-3cd Fair to poor rangeland. : A - : tively) as well as fair mixed deciduous
e d indivi showing no signs of recent agricultural & & A eri i e

ing mapped as individual wells, were = i & 5 Irstrip and conifer forests (4-3c) are wvisible
weT i 3-3d Poor rangeland. activity. It is apparently being allowed A
mapped as ''fields'. \ to return to a natural state R T 0il or gas field boundary on the steep face of the mountain. The
1-5 Subclass Transportation: Major maintained NOTE: In most cases the boundaries between grassland : picture was wken looking SW from
county, state and federal highways; 1-5a types can only be approximately located. |::| FOREST LAND: AR S L A b
four-lane Enterstate highw‘?ys; 1-5b all 3-4 Subclass Mountain Meadows: Rangeland at
two-lane highways; 1-5c railroad tracks. higher elevations bordered on three or 4=1 Subclass Deciduous: Denotes the densest
i 5 i i . g imaril =
1-6 Subclass Recreation: Recreation areas in- '.;.'E.”’ sides by de"ie 9""”?""“5 gr‘;”th‘ ~ g;zw;h§ O: jecw‘guouih”??sogh‘?:.ﬁ”::;' ¥ A mountain lake (5-2) is set amongst moder-
cluding golf courses, athletic fields, is range is predominantly used for sum S LRt s Rt ately dense (4-2c) and dense (4-2b) conifer
picnic and camping areas, and fairgrounds. :Er pasture of Sheeﬁ’ and cattle brought up within urban districts. forest. The barren rock outeraps (7-3) seen
rom the warmer, drier lowland range. Sub- 4-2 Subclass Coniferous: Coniferous forest areas above the lake are not large enough to be in-

cluded on the map. The photo was taken look-

classes are based on reflectivity, topog-
ing NE from NE % sec. 35, T.54N., R. 87W.

hich have been subdivided on the basis of
raphy and lushness of growth. The areas e & . 1
AGRICULTURAL LAND: wiihysuhstan[ial Sagebgush growth recelved crown density. Without specific ground-truth
statistics this cannot be expected to accur-
ately depict the health and/or productivity

2-1 Subclass Irrigated and Sub-irrigated Crop- a lower rating.

land Pastureland: Agricultural . land 3-4b Good mountain meadow, low relief, low of the forest, Fair rangeland (3-3c) in the foreground gives
e e i B e e R o e2b densest conifer cover (areater chan o o ot s (237 e e
by artificially supplying water or by 90%) with few open meadow spaces or il ot il
using naturally high groundwater supplies 3-hc Fair mountain meadow, high relief pre- barren rock exposures. Ro0r; rengsiand (3 ood), acouples theusiaey
using Iy high g _ PP S . : : levels of the butte with fair rangeland (3-3¢)
in flood plains to grow native hay, al- deminating, higher erosion with numercus 4-2¢ Moderately dense conifer cover covering the flanks. This picture was taken

exposed barren areas and a lesser supply
of moisture. This rangetype may have up
| to 10% coniferous cover over a total

falfa, etc, Dual use of irrigated land
and flood plain is common.

(greater than 60%). The remainder is

looking N from NW J% sec. 4, T.54N., R.76W.
. -
open meadow and/or barren rock with

2-4 Sut?class Dryland Crop: Cr’op:s dependent on area. The conifers may occur in small limited use as rangeland.
rain and/or snowfall for their water needs. dense growths or as separately spaced 4-2cd Mixed areas of 4-2c and 4-2d. . -
These croplands quite often can be iden- trees. i } An open pit coal mine (1-4) is surrounded by
tified by the parallel strips of fallow 4-2d  Least dense conifer cover (10-30%). fair rangeland (3-3¢). The Bigharn Mountains
and cultivated land. 3-hcd Fair to poor mountain meadow--a mixed This forest type is often found along are wisible on the horizon. The photo was
classification with small areas of 3- steep-sided, talus-strewn valleys. taken looking S from NW % sec. 36, T.58\.,
|:I RANGELAND : be and 3-4d intermingled. Thesuler:as may have limited use as R.85W.
: 3-4d Poor mountain meadow, barren rock and ERESN
3-1 Subclass Moist Shrul.: Grassland: Al.‘eas of talus in many places with sparse lichen 4-3 Subclass Mixed: Areas of greater than 10%
lush shrubs and deciduous trees which growth, grasses and small shrubs. This deciduous cover coexisting with conifers,

Irrigated cropland (2-7) and fload plain (3-56)

predominate in the low spots and valleys.
are seen in foreground and center. Fair to

nerally occurs abov he tree
The suffixes b and c¢ (good and fair, re- type gene Y Srenave & t

H : 4-3¢ Moderately dense mixed forest
line in a zone next to barren rock.

spectively) which are based on near-in- (greater than 60% crown density). poor rangslend (3-Scd) covers the siopes of
frared reflectivity indicate the quality I:l 3-5 Subclass Natural Flood Plain: The flood This subclass has limited use as ﬁ;i’;f:nd"f;gk::e g"zc’;m’”-g'ETQEO’C';g’
X mans n H rangeland. . s I
of range plain is defined as the area periodically T.54N., R.79W.
3-2 Subclass Semiarid Shrub Grassland: Most inundated under high water conditions. 4-3cd Mixed forest (30-60% combined crown =
common in areas of drier range where dry Howe;?r, the.‘ar?addenuted ?stlcmd P]:!"h density).
N on this maj includes more infrequent 1
shrubs, coniferous trees and bushes are ik marki alcd & e L-4 Subclass Clear-cut: All areas cleared of
mtel_'spersed with range flora: The > timber in the recent past for lumbering pur-
suffixes b and ¢ (good and fair, respec- 3-5a Fleood plain with greater than 25% poses. A dual use at this time is as moun- SOURCES OF DATA
. . i N . .
tlvely).wljlr.h.ar? based on near infrared deciduous cover. tain meadow because of the abundance of
reflectivity indicate the guality of 3-55 Flood plain with less than 25% range flora at many of the clear-cut sites, Anderson, J.R., Hardy, E.E., and Roach, J.T., 1972, A land-use classification for
range. AR use with remote sensor data: U.S. Geological Survey Circular 671, 16 p.
3-3 Subclass Grassland: Encompasses vast X : . - WATER: Marrs, R.‘»_!., 1975, Special report: Lar]d-use !n the_ Moorcroft and Keyhole Res-
NOTE: The flood plain may also support a variety of ervoir areas, Crook County, Wyoming: University of Wyoming, Department of

areas of land use on the semiarid

prairie lands. In rating the quality of
range an arbitrary classification was em-
ployed based on near-infrared reflectivity
of the soils; the higher the reflectivity,

shrubs; but, differences in shrub types are 5-2 Subclass Lakes and Reservoirs: Large na- Geology, August, 1975, 17 p.

not denoted in the classification, tural lakes, man made lakes and reservoirs. Wyoming Geolegical Survey, 1976, Johnson County, Wyoming—geologic map atlas and
summary of land, water and mineral resources: Wyoming Geological Survey,
County Resource Series No. 4, 9 maps.
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LANDFORMS—CRS 5, Sheridan County, Wyoming

The landforms map represents a classifica-’
tion of the land surface of Sheridan County.
Each area is classified according to its dom=
inant geomorphic characteristics. A landform
unit is defined on the basis of regional and
local topography, pattern, texture, and the
geomorphic processes that control its forma-
tion. Boundaries between landform units should
represent the lines of sharpest contrast be-
tween landform types; however, because some
boundaries are not abrupt, their placement is
uncertain, as indicated on the map by dashed
lines.,

The Sheridan County landforms map was com-
piled from interpretations of Skylab color infra-
red photographs (S-190A, track 5, pass 10, June 13,
1973, roll 15, frames 229-231) and high-altitude
color infrared aerial photographs (NASA flights no.
72-138, August 11, 19723 no. 73-147, August 30, 1973;
no. 239, June 20, 1973; no. 248, August 7, 1973; and
ne, 310, May 7, 1975). The map was first compiled at
1:120,000-scale by stereo photointerpretation of
aerial photographs. This interpretation served to
define general landform classes and mappable units.
The photo interpretation was then field checked, revised
as necessary, and recompiled. This recompilation served to
£i1l in areas obscured on the aerial photographs by clouds and
to improve the accuracy of map-unit boundaries. Areas not
covered stereographically by high-altitude aerial photographs
(see reliability index) were interpreted from Skylab photographs.

M u K e Reliability Index
p y Stereoscopic color infrared
aerial photographs were not
available for that portion
T : of Sheridan County shown
Landforms Modified by Man Sitee Fatchad bl

Surface modified for urban development.

O)Fneriden

Surface modified by mining activities.

MONTANA
WYOMING

Erosional Landforms (forms created by the

destructive action of denuding factors):
Landforms of fluvial origin:

Widely-spaced dendritic drainage with large, Knobby topography showing high degree of
flat interstream areas; interstream divides irregular dissection and dominated by small

indefinite. buttes.

pendritic drainage with intermediate spacing; Surfaces near base of slopes currently
interstream areas steeper and narrower than E reworked by fluvial processes.

D-1; interstream divides readily defined.
Closely-spaced dendritic drainage with many

small, steep interstream areas; interstream
divides readily defined.

Steep slopes and irregular topography cut
by steep-sided stream valleys.

Widely-spaced trellis drainage with large, Dip-slopes. Sloping surface conforms
flat interstream areas; interstream areas - closely to the dip of the supporting
indefinite. rock layers.

Trellis drainage with intermediate spacing;
interstream areas steeper and narrower than
T-1; interstream divides readily defined.
Closely-spaced trellis drainage with many
small, steep interstream areas; interstream
divides readily defined. Smaller drainage
enters larger drainage at right angles.
Landforms of fluvio-glacial origin:

Rounded glacial topography with rounded valleys, ridges, and knolls marginal
to steeper glacial topography; some bedrock exposed.

Broad, sloping mountain valleys; valley
floors composed of alluvial and colluvial
material.

Granitic terrain; irregular, rounded topo-
graphy with some bare rock summits.

Glacier-scoured topography with bedrock exposed in U-shaped valleys, on steep
valley walls, and on broad divides.

Steep, glacial topography with bedrock exposed in aretes, horns, cols, and
steep-sided glacial valleys.

Depositional Landforms (forms created by the aggradationel action
of water, wind, ice, or mass movement):
Deposition by water:

Floed plains of major streams and rivers; level bottom-land where alluvium
has accumulated.

C// 1 1 . . .
4//4 Smooth, gentle slopes flanking major streams and rivers.

Deposition by ice:

Moraines and glacial outwash material forming hummocky, low-dipping topo-
graphy that extends outward from regicns of glacial erosion; currently
being reworked by fluvial processes.

Deposition by mass wasting:

Large-scale landslides, earth-slumps, and mud-flows resulting in hummocky
terrain beneath steep, breakaway scarps.

Key to Map Symbols:

—————— Boundary of landform unit; dashed where uncertain
Narrow, steep-walled canyon; arrows point downstream
Abrupt change in slope; hachures on steeper slope
Cliff or near-vertical slope; blocks on cliff side
Large-scale linear feature; dashed where less obvious

Body of water

SOURCES OF DATA

Cooke, R.U., and Doornkamp, J.C., 1974, Geomorpholegy in environmental management:
oxford University Press, London, 413 p.

Curran, H.A., Justus, P.S., Perdew, E.L., and Prothero, M.B., 1965, Atlas of landforms
(2nd. ed.): John Wiley and Sons, New York, 140 p.

Scale 1:250,000

R. 79 W. R.78 W. R.T7 W.
Landforms map of Sheridan County compiled by: Work supported by:
R.W. Marrs, D.R. Gaylord, and J.K. King The U.S. Geological Survey
Department of Geology; University of Wyoming Grant 14-07-0001-G-163
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View looking southeast from SE I NE i sec.27, T.58N.,
R.88W. A typical flood-plain area flanked by rangeland
occupies the central portion of the scene. Outcrops of
older sedimentary rocks form eastward-dipping dipslopes
in the right background.

View of a broad mountain valley in western
Sheridan County, sec.l4, T.55N,, R.90W. This rolling
topography is typical of much of the area along the
crest of the northern Bighorn Mountains,

0
Kilometers

View looking northeast from U.S. Highway 14 toward Dayton
(center) which lies along the Tongue River flood plain. Large,
flat pediment surfaces slope eastward away from the mountain
front (left center).

View of a large slump area, shown looking west-
southwest from the southwest corner of sec.6, T.G4N.,
R.84W. THe hummocky ground at the base of the escarp-
ment is typically unstable.

An area of recent surface collapse caused by the
burning-out of coal from beneath the surface. This

underground coal

fire is near Acme.

View of Sawmill Lakes, looking northeast from
NW 4 sec.35, T.54N., R.B7W. This area is an excellent
example of glacial terrain with lakes formed on a
hollow which was ''carved-out'' by moving ice and sur-
rounded by moraines left as the glaciers melted.
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MINERALS—CRS 5, Sheridan County, Wyoming

- Areas of Precambrian igneous

Minor Minerals

Construction Materials

Explanation

and metamorphic rocks
QO Mineral occurrence
B Underground mine {abandoned)

Copper

Copper mineralization occurs at a number of small prospecting
pits and abandoned mines on the east flank of the Bighorn Moun-
tains. The most common copper minerals in this region are
malachite, which occurs primarily as apple-green staining in frac-
tures in diabasic and granitic rocks, and chalcocite, which occurs as
massive, metallic, lead-gray crystals in fractures. Some minor
amounts of galena, a metallic, lead-bearing mineral, and chryso-
colla, a blue-green hydrous copper silicate, occur in association
with some of the copper veins.

Gold

Placer gold deposits have been found near the headwaters of the
Little Bighorn River (Beeler, 1907). The gold was reported to
occur as fine flat grains with sharp jagged edges, suggesting little
abrasion during stream transport.

Gold, in lode dep generally associated with some silver in
quartz veins in granitic and diabasic rocks along shear zones and at
contacts between dikes and the intruded granitic masses.

The basal sandstone of the Flathcad Formation is known to
contain gold at scveral sites in the Bighorn Mountains. However,

BaW
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Minor Minerals

attempts to mine the gold have proven unprofitable.

The interested reader is referred to Osterwald and others (1966)
for additional information on gold prospects in Sheridan County.

Iron

Iron mineralization is very minor in Sheridan County. The com-
mon iron-bearing minerals magnetite, hematite, pyrrhatite, pyrite,
and limonite are generally associated with copper mineralization
and occur as massive and disseminated minerals in shear and
fracture zones.

At the old “Leopard Rock”™ quarry south of Twin Buttes,
stringers of disscminated bronze-colored pyrrhotite and massive
pyrite occur in diabasic dikes and on the old mine dumps.

Sheridanite

Sheridanite is a talc-like variety of chlorite. It was named after
Sheridan County, where it was first found and identified (Oster-
wald and others, 1966). Sheridanite has no economic significance.

Tungsten

Scheelite has been reported in grani prospect pits and

property, lite is

Beeler, H.C.,
Hagner, A.F.,

Osterwald, F.W.,
. 1966, Mineral resources of Wyoming: Geologi

Vermiculite

TEW

shallow shafts about 25 miles southwest of Sheridan, where micro-
tungstite and wolframite are reported to occur in the
quartz-rich rocks.

Vermiculite is a soft micaccous magnesium-aluminum-iron sili-

cate which has the unique property of expanding to up to 30 times
its orginal vclnmt when heated or acid treated. Because of this

used for i

Vermiculite occurs about 30 miles southwest of Sh
a number of prospecting pits; however, no production has been
‘realized (Hagner, 1944).

References

Survey of Wyoming, 7 pp.

Survey of Wyoming Bulletin 34, 47 pp.

of Wyoming Bulletin 50, 287 pp.

Industrial Minerals

1907, unpublished report no. 105 for the Geological
1944, Wyoming vermiculite depasits: Geological

Osterwald, D.B., Long, J.S., Jr., and Wilson,

1 Survey

Explanation

High-calcium limestone
(Madison Limestone)

D Gypsum-bearing formations
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SCALE 1:500,000

(Goose Egg,Chugwater & Gypsum 0 o

Springs Formations

Bentonite-bearing formations

0
Miles

(Frontier 8 Thermopolis Formations)

Bentonite

The term, bentonite, was first used by Wilbur C. Knight (1898)
for clayey material in the Cretaccous Benton Formation of castern
‘Wyoming. Since that time, bentonite has been recognized for its
unique property of increasing in volume from 15 to 20 times when
wetted (Hosterman, 1973, p. 127.)

Two kinds of bentonite are recognized, the sodium-rich clay, or
swelling variety, which is known as “western” or “Wyoming
bentonite, and the nonswelling calcium-rich bentonite known as
“southern” bentonite, (Gillson, 1960).

Bentonite typically forms by devitrification and chemical
alteration of glassy igncous rock such as wif and volcanic ash.
C ite beds today were de-
posited from airborne volcanic ash in Wyoming during a time of
extensive volcanism in northern Idaho and western Montana,
Bentonite is typically light green on fresh fractures and alters to a
cream or white color when exposed to the air, and has a greasy or
soaplike feel.

Bentonite beds in Sheridan County oceur in the Gretaceous
Thermopeolis, Mowry and Frontier Formations, which are exposed
along the cast flank of the Bighorn Mountains. Commercial deposits
of bentenite have been identificd in northern Sheridan County
(T.38N., R.88W.) by Knechiel and Patterson (1956, p. 99). These
deposits have been named the Clay Spur, Bed J, and Soap Creck
beds. The Clay Spur lies within the Mowry Shale, while Bed J and
Soap Creck lie within the lower Frontier Formation, The Clay Spur
bed has been measured at 5% feet thick, and is well suited for
use as foundary and drilling mud clay. Bed J, 3% to B% feet
thick, is equally well suited for commercial use. The Soap

Creck bentonite is up to 20% feet thick and was commercially
stripmined in sec. 17 and 18, T.58N., R. 88W., by the Wyotana
Bentonite Mining Comapny in the late 1940's. However, thick
overburden has precluded extensive bentonite mining in this area.
In order to have commercial production of bentonite, the fol-
lowing criteria must be met: the bentonite seam must be nearly
horizontal to gently dipping (less than 5 degrees), the overburden
cover must be thin, the bentonite seam must be of a minable thick-
ness and of good quality, and there must be adequate means of
transportation to the market to help mini

Bentonite is used in foundries for heavy duty casting, and as a
binder for the pelletization of powdered iron-ore concentrate in
the taconite industry. The petroleum industry uses bentonite in
drilling muds and as a catalyst in petroleum refining. It is also used
as a carrier for insecticides and fungicides and as a seal and water-
proofing material for irrigation canals and reservoirs (Hosterman,
1973

The processing of bentonite includes the following steps,
weathering, drying, grinding, sizing, granulation, and the addition
of additives for cation exchange (see Hosterman, 1973)

Gypsum

Gypsum is a naturally orcurrmg sulfate mineral. h is typically
ds ited in evaporitic sedi
with limestone, salt, marl, and clay. Gypsum Casm 21—1 0, con-
tains 79 percent calcium sulfate and 21 percent water, by weight.
The transparent variety of gypsum is called selenite, while the
white or lightly colored massive variety is called alabaster. Other
varieties of gypsum include satin spar and gypsite.

Industrial Minerals

The Goose Egg, Chugwater and Gypsum Spring Formations
contain significant deposits of gypsum. In Sheridan County, these
formations form a nonhweu wrending outcrop band ul\ the east
flank of the Bighorn M Gypsum is ly exposed
at the base of the Chugwater Formation from the Wyoming-
Montana border south to Little Goose Creek (Stone, 1920, p. 299).

Gypsum is a common building material, 1t is used in wallboard
and plaster. Crude gypsum is used in portland cement 1o retar d
setting, and in agriculture to neutralize alkaline soils and p
sulfur. Calcined gypsum (CaSO, -%H20) is marketed as ,,L.,sm
and used in wallboard (Reed, 1975).

‘The location of gypsum mines with respect to markets is a cri
cal factor affecting their economic feasibility. Wyoming gypsum
deposits are well situated with respect to markets in the Pacific
Northwest, an area deficient in gypsum deposits. However, the
steep dips of gypsum-bearing formations in Sheridan County may
preclude extensive development of gypsum mining there,

High-Calcium Limestone

A third industrial mineral of potential economic value in Sheri-
dan County is high-calcium limestone, High-caleium limestone is
already in demand in Wyoming for use in refining sugar from sugar
beets and in lime scrubber systems for air pollution control of coal-
fired power plants. In these power plants, the high-calcium lime-
stone is used to remove sulfur from stack gases.

The Madison Limestone (Mississippian) is the best potential
source of high-calcium limestone in Sheridan County. The Madison
is variable in thickness, up to 800 feet thick at the
River (Sando, 1976, p. 47). The Madison is underlain

SCALE 1:500,000
o

Explanation

&  Gravel pits
X Scoria pits

C) Excellent gravel area del-
ineated by sampling and
testing.

¢ > Good to fair gravel deposits.

D Unconsolidated surficial de-

posits,includes alluvium,ter-
race, pediment and glacial
deposits,

Potential sources of crush-
able ledge rock material.
Compiled from Wyoming Highway Depart-
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The photograph shows Peter Kiewit’s scoria pit near Acme, Sheridan County, Wyoming.

ably by the Jefferson Dolomite (upper Devonian) and is overlain
disconformably by the Amsden Formation (Late Mississippian and
Pennsylvanian), which lies on a karst surface formed on the Madi-
son in Late Mississippian time.

The Madison has been ided into six members (Sando, 1976)
on the basis of rock type and faunal content, These are the Cotton-
wood Canyon Member (basal member consisting of silty and sandy
dolomite with subordinate shale and quartz sandstone), a lower
dolomite member (fine- to medium-grained dolomite), the Wood-
hurst Member (limestone, dolomitic limestone, and dolomite), a
cherty dolomite member (poorly fossiliferous, fine-grained cheriy
dolomite), a cliffy limesione member (medium- to thick-bedded,
cherty, crinoi estone), and the Bull Ridge Member (cherty,
coarse-grained, fossiliferous limestone). OF these members, parts of
the Woodhurst, cliffy limestone, and Bull Ridge may contain beds
of high-calcium limestone.

A mine was proposed for the Madison Limestone west of Story
in Sheridan County, approximately one mile north of the Johnson
County Line. However, environmental considerations have cur-
tailed development. The limestones at the Story outcrops are very
pure, ranging up to 98.7 percent pure calcium carbonate. A poten-
tial obstacle to limestone mining in Sheridan County is the rela-
tively steep dip (averaging 50 degrees cast) of the Madison Lime-
stone along the flank of the Bighorn Mountains. Steep dips generally
require underground mining for economic feasibility.

In the event of large-scale construction of new coal-fired electri-
cal generating plants in the Powder River Basin, it is likely that
high-calcium limestones will be used for scrubbers. As a rough
approximation, about 100,000 tons of limestone would have to be
mined each year to supply a 1000 MW generating plant, depending

on variables such as heat value of the coal and purity of the lime-
stone. High-calcium limestone beds in Sheridan County are an
important resource in this regard.
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Sheridan County has a number of geologic units
for construction materials, particularly in the
western part. Most often the location of a deposit
with respect to its use area determines whether it is

related  development of coal,
in the Powder River Basin will
increase the demand for construction materials in

suitable

cconon

Encrgy
nium, and oi

Sheridan County.

The best sources of sand and gravel in the county
are termace deposits, most of which are located near  the ¢
ins or along the major stream
cs. Alluvial stream deposits become progres-

the Bighorn Mount.

draina,

Construction Materials

Clinker, or baked rock formed from natural under-
ground coal fires, is found in abundance where the
Fort Union and Wasatch formations are exposed.
Clinker is used for ballast and subsurfacing or sur-
facing on secondary roads: it is generally brittle and
has a high absorption rate,

Location of known, tested, and potential sand and

gravel deposits, as well as sources for crushable ledge

sively finer away from the mountains and are gencral-
Iy too fine for construction uses.

Crushable aggregate sources are large and include
Precambrian, Ordovician,
Jurassic rock units. Most of the Upper Cretaceous and

Tertiary units arc 100 soft for such use.

Missi:

rock, are shown on the map. The chart summarizes
haracteristics of all the rock units found in
Sheridan County.
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PETROLEUM IN SHERIDAN COUNTY

Introduction

The first significant oil discovery in Sheridan County, made in 1952 approximately 15
miles north of Sheridan, was Ash Creek Field. It and South Ash Creek Field (discovered in
1954) are structural traps situated on a large, faulted anticlinal nose. Production is from the
Upper Cretaceous Shannon Sandstone (locally referred to as the Ash Creek Sandstone) at an
average depth of 4600 feet. Originally, 50 producing oil wells were drilled in the two fields, of
which 15 are still producing.

Exploration continued without success through the 1950°s and 1960’s until 1968, when
Fence Creek Field (partially in Campbell County) and Remington Creek Field were discovered
in the northeastern part of the county. Both fields are stratigraphic traps producing from Lower
Cretaceous Muddy Sandstone at average depths of 7710 and 8120 feet, respectively. Amp
Field, a one well field discovered in 1970, produces from Muddy Sandstone at a depth of
9470 feet. These discoveries initially sparked active exploration for stratigraphic traps in the
northern and eastern portions of the county. More recently, drilling activity has dropped off
significantly and no new discoveries have been made since 1970.

Current oil production in the county is restricted to Ash Creek, South Ash Creek, and
Fence Creek Fields. Of these, Ash Creek and Fence Creek Fields have active secondary (water
flood) recovery programs underway. South Ash Creek Field, in addition to its oil production,
serves as a water disposal project, allowing disposal of water produced with the oil in Ash Creek
Field and South Ash Creek Field. Remington Creek and Amp Fields both produced for a short
time, but are now abandoned.

As shown on the accompanying production graph, overall production has steadily declined
except for the brief resurgence indicated for the late 1960°s and early 1970’s, resulting from the
discovery of Fence Creek and Remington Creek Fields and the initiation of water flooding in
Ash Creek Field. Recent initiation of water flooding in French Creek Field is probably respon-
sible for the slight resurgence in production shown for 1976.

Sources of Production

Production to date within the county has been restricted to Cretaceous strata. The non-
marine post-Cretaceous strata appear to lack favorable source rock and trapping mechanisms,
and tests of pre-Cretaceous strata have thus far encountered either non-porous reservoir rock or
poor source beds.

There are two types of traps present within the county, structural traps in the more highly
deformed margin of the Powder River Basin and stratigraphic traps in the relatively stable
interior portion of the Basin.

Cross-section B-B’-B’* illustrates the faulted anticlinal or structural trap forming Ash Creek
and South Ash Creek Fields. Early exploration techniques centered around the search for sur-
face expression of anticlinal structures, usually carried out by surface mapping. Ash Creek and
South Ash Creek Fields are in this catagory of discoveries. The anticlinal nose upon which they
are situated was located by photogeology, and subsequently confirmed by surface mapping and
seismic work. The majority of structural traps in Wyoming have been discovered, and as a
result newer, more sophisticated seismic techniques are now used to explore for the subtle,
deep structural traps that remain to be found.

The stratigraphic trap, characteristic of the central Powder River Basin, is illustrated by
cross-section A-A’ through Fence Creek Field in the northeastern portion of Sheridan County.
Most Muddy Sandstone reservoirs in the basin are stratigraphic traps consisting of thin beach
sands or offshore bar sands that trend NW-SE, and thin discontinuous channel sands which are
usually subperpendicular to beach and bar sands. The reservoir sandstones in Fence Creek Field
are an example of NW-SE trending offshore bars that pinch out both updip and downdip as
shown on cross-section A-A’. Much of the present exploration in the Powder River Basin is for
this type of stratigraphic trap.

Future Developments

When compared in oil and gas production to other, highly productive counties within the
Powder River Basin, Sheridan County seems quite insignificant. Past drilling within the county
has met with very limited success, and exploratory drilling has dropped off to the degree that,
today, only one or two rigs are active at any given time. However, there are new discoveries in
neighboring Campbell County that may be indicative of future success.

The best potential for future exploratory success probably lies in the search for new
Cretaceous stratigraphic traps in the eastern and northern portions of the county. Judging from
the numerous discoveries in adjacent northwestern Campbell County, the Muddy Sandstone
still seems to hold potential. Improved seismic techniques could aid in exploration for deep
structural traps along the western margin of the basin, on the flanks of the Bighorn Mountains.

Today, increasing oil and gas prices are fostering deep tests (greater than 20,000 feet) in
other Wyoming basins, and it seems reasonable to expect deep drilling to become feasible in the
Powder River Basin in the near future. In Sheridan County, areas near the axis of the basin and
near the flanks of the Bighorn Mountains would probably be most affected by an increase in
deep drilling, allowing for testing of potential Pennsylvanian Tensleep and Mississippian Madi-
son reservoirs. Potential accumulations in Lower Paleozoic pinch-outs and deep Cambrian
Flathead reservoirs could also be tested. To date, the deepest drilling near the axis of the basin
in Sheridan County has penetrated Lower Cretaceous strata.

Although the declining production trend could be reversed by one or two discoveries of
the type just discussed, the county does not appear to have the potential for production that
adjacent counties are exhibiting.
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: the eastern and northern fanks of the Precambrian crystalline core of stone beds. Most Sandstone beds are caded and coniaim chert = - ol <
the Bighorn Mountains. These sedimentary rocks have been divided into pebbles, clay partings, and bone fragments (Mapel, 1959, p. 34).
3 formations of 17,500 fect in aggregate thickness (Mapel, 1959, p. 9) o -
y p 5 R e e oo e R'n-mu‘uul‘ siraia include the Cloverly 1omation, Skull B o wlw
. : Core rocks are disconformably overlain by the Middle Cambria Creek Shale, Newdastle Sandstone, and Mowry Shle, The Cloverly
Structural Contour Map of the top of the Madison Group Isopach Map of the Madison Group Flaiiead” Sandstone, S35 Tool thck. 5 thoss bedded sanacions wiih  Gooek Shale, Newerstle Sandstone, and Mowry Shule. The Cloverly = =
. interbedded micaceous shale and siltstone (Mapel. ; shale, and (hin-bedded silisione. Globular dahllite concretions are
and Darby Formation Tatio of sind 1o shale may vary greatly between o characteristic of the upper Cloverly. The Skull Creek Shale fe 1 75 foe: < |w olo
part of the Flathead is a pebbly sandstone, 10 to 40 1 of nonresistant black shale interlanminaied with silts
(Contour Interval = 1,000 Feet) (Contour inferval=100 Feet) Sandstone. S0 fect thick, is fine-grained sndstone wi ~
Datum is Mean Seo Level oul hie Flathead Sandstone is overlain by 645 feet of the Middle & partings. The Mowry Shale consists of 4 lower nonresistant bl wl|o|©
afum is an Seale Upper Cambrian Gros Ventre and Gallatin Formations. member, 200 feet thick, and an upper resistant light gray siliceous
Venure consists of  thin-bedded glauconitic sondst shale member, 325 feet thick. (3 e
overlain by 1 flat-pebble lime-
i stone conglome s latin is a cliff-forming, finely crystal- Lower Cretaceous Sirata are overlain by the Upper Cretaceous Ol O
MONTANA line limestone containing pink, green, and red shale partings. Frontier Formation, Cody Shale, Parkman Sandstone member of the
—— e e s e Mesaverde, Lewis Shale, and Lunce Formation. The Frontier is 500 ( N
WYOMING Cambrion strata are_unconformably overlain by the Ordovician feet of interbedded shale and sandstone. A conglomeratic chert- / =~
Bighom Dolomite, up to 393 feet thick, a whit e, cross-bedded pebble sandstone occurs at the top of the Frantier. The Cody Shale w o
basal sandstone overlain by 230 feet of massively bedded sugary dolo- contains several members totaling 3570 feet in thickness (Mapel, 1959, | |3 ®
mite_characterized by a rough pitted weathered surface (Mapel, 1959, p. 47, consisting of shale and sandstone beds. The Parkman Sandstone ¢ 2w w| »
p. 13). Outcrops of the Bighom generally form west-facing <liffs with Is 770 fect of massive sandstone overlain by gray shale and sandstone, | P P
east-facing genile dipsiopes. The Lewis Shale. 700 feet thick, is a dark gray marine shale. The Lance Mg a w
Formation is 1960 feet of massive channeled sandstane and shale. s &=
The Bighorn Delomite is overlain throughout most of Sheridun ol |
County by the Devonian lefferson (or Darby) I'onmation, a limestone The Paleocene Lort Union Formation overlies Mesozoic strata. G| = E
with thin interbedded shales and sandstones. Pinchout of Devoniun The Fart Unien, 3900 feet thick, consists of 1500 feet of thin-bedded
strata in the Powder River Basin could result in petroleum entrapment. ferruginous sandstone, clay tstonc and fine-grained sandstone, 3]
) averlain by 1500 feet of rock of muc same Dithology with the
Mississippian strata oserlie the Bighom in southern pans of the addition of several thick carbonaceon and 900 feet of poorly
A 7 county, due to Late Devonian/Early Mississippian crosion and trmnea- consolidated sandstone lenses, shale, and conglomerate (Mapel, 1959,
Bosin Axis —~ * tion. “The Madison Limestone (Devonian and Mississippia nsists of p. 610,
= s, up to 805 fect thick m the northern Bizhom Moun-
Wk as d into six members (Sando, 1976). The Eocene Wasutch Formation, which overlies the Fort Union
~&p, Structure Contour Lines ©v . I il content. The Madison Limestone unconformal consists of sindsione, carbonaceous shale, and coal )
00-\ (dashed where 1 is of cusrent interest as an aquifer in the Powder River Basin. which interfingers (o the west with conglomerate. The kingsbure
oshed where approx- | X ) i Canglomecrate Member contains pebbles and cobbles of Paleozoie lime-
imately located) The Madison Limestone is disconformably overlain by the Darwin stone and dolomite (Mapcl, 1959, p. 63). The Kingsburg member
Sandstone Member of the Amsden Formation at most localities, but represents coarse sediment eroded trom the Rocky Mountain hightands / {
locally by the Horseshoe Shale Member. or, rarely. the Ranchester during the Laramide Orogeny.

t i v buried the Rockies prior to
n. The Darwin i¢ overlain by Amsden strata consisting of late Cenozoic regional uplifi. They consist mostly of conglomerate,
nicrbedded dolomite, 1ed shale, finely crvsialline I sundstone, and voleanic ash.

apel. 1959, p. 201

N

stone, calcarcous sandstone, and silisione

N

Pleistacene and Quaternary strata record episodes of gliciation,
n strata are overlain by the Pennsvivanian Tensleep Sand- pedimentation and alluviation in, and adjacent to, the Bighom
. 275 feet thick, s wellsorted quartz sandstone. Large-scale er Mountains.
bedding is characteristic of the Tensleep. Pink to yellow dolomite with
cheri nodules is commonly interbedded with the sandstone.

N

The Powder River Basin is a structural trough, or
syneline, which occupies most of northeastern Wya-
ming. As shown by the spacing of the contour lines
the basin is asymmetric: its deepest part (axis) lies
<ast of and paralle] 1o the Bighom Mountain front.

LEGEND

Interbedd:
stone overlie 1]

gvpsum, red shale and siltstone, and i

ghit gray lime- REFERENCES
ensleep Sandstone. These beds. prabably

carrelative

——— lIsopach of the Madison Group (Mississippian),

PALEOZOIC

3 £57] CONGLOM-
ia- : @ with the Permain Goose Fgg Formation, form a nariew outcrop band Culberson, and Mapel, W.1., 1976, Coal in the Wasatch Forma- ‘\ B3 “"ERaTe LIMESTONE
:.'lf.,’i'.‘.'c‘?if.ui?i"ﬂ‘ﬂ:cp'f':ﬁo:'f:ﬁ :;;"f ai.e:ﬁ:.::;u Isopach of the Darby Formation (Devonian). 180 feet thick at the bases of Tensleep dipslopes. ‘tiom, moxliwes! part af the Fowdes River Bagin nea Sherdan, Sheridan QQ.\P L E
. A Haiarksl i ; ) . Wyoming: W Geal. Assoc., 28th Annual Iield Confer-
variation of major stratigraphic units between mean Source: Wyoming Geological Association Guidebook, 13 th. Annual Permian sirata are overlain by 800 feet of the Trigssic Chugwater g‘."f‘i."".;‘i;‘d‘,ugl':’; 1930201 oal Assel e S ANDETORE E DOLOMITE
sea level and the top of the Madison Group. {Units Fisld Conference, 1958, p. 32834. Reviewed by WGS, 1977, Formation. The low feet of shale, silistone, and poorl; i

below the Madison and above the Lance Formation
are not shown.) The fence diagram shows the Powder

sandstone has been designated the Red Peak Member (Lov

d thickness maps of Triassic
cross-bedding and ripple marks are common, The Alco

Love, J.D.. 1943 Stratigraphic sections
rocks i central Wyoming: U.S. Geol. Survey Oil and Gas [nv. (Prelim.)

T
River Basin as a broad, gentle syncline in central and the middle member of the Chugwater Formation, is a slabby, Chart 17 SHALE d GYPSUM
eastern Sheridan County, confirming the structure bedded limestone characterized by wavy bedding. The upper member
contour interpretation. Note that several sandstones of the Chugwater, the Crow Mountain Sandstone Member, is 70 feet of Mapel, W1, 1959, Geology and coal resources of the Buffalo-Lake De IGNEOUS &
DA 0 i Shackin Collatis thoes Shnld beve cross-bedded friable sandstone $met arca, Johnson and Sheridan Counties, Wyoming: U.S. Geol coaL $ 2| MeTaMORPHIC
: ey o Survey Bull. 1078, 148 p., maps. CKS
potential as petroleum traps in the proper geologic Triassic strata_are disconformably overlain by the Middle Jur- o AT
setting. v decper waters to ihe rassic: Gypsum Spring Formation, 180 feet thick, consisting of red Sando, W.J., 1976, Madison Limestone (Devonian and Mississi o~ UNCONFORMITY (A SURFACE OF
ed uplift and erosion of p e shale and thin-bedded limestone. Prominant limestone beds, which cast flank of Bighorn Mountains, Wyoming: Wyoming Geol. A 05I0N)
ded from central and sont S5 T FM. = FORMATION

n deposited occur near the middle and top of the formation, stand out as sharp 28th Annual Field Conference Guidebook, p. 45

petivds of white ledges in contrast to the ifervening red frata (Mapel, 1959, 7

" .28 Wyoming Geological Association, 1958, 13th Annual Field Conference
Guidebook. Power River Basin, 341 p,

Source: Swenson, Frank A., Northern Great Plains
Resource Program; Possible Development of Water
from Madison Group and Associated Rock in Powder
River Basin, Montana-Wyoming, July 1, 1975. Revised
by WGS, November, 1977.

onformity on Devoni
deformation have aifected 1h wional thickness of Missis
sueh as the southward thinning Devonian strata, h

Upper Jumassic strata include the Sunda

¥ v and Morrison Farma- ) L .
tions. The Sundance is 80 feet of shale and sandy shale interbeddcd Wyaming Geological Association, 1976, 28th Annual Field Conference
with sandstone and fossiliferous limestone. The Morrison Formation Guidebook, Geology and energy resources of the Powder River, 328 p.

= e s
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VEGETATION—CRS 5, Sheridan County, Wyoming

This map shows the major vegetation

types

in Sheridan County.
varies from the grasslands and widespread
sagebrush-grasslands of the plains, to the al-
pine grasslands, meadows, and coniferous
stands of the Bighorn Mountains.
cation scheme of twenty classes is employed,
of which fourteen cccur in Sheridan County.
Vegetation types were distinguished by their
appearance on aerial photographs {called their
Yvisual aspect").
plant species were derived from analysis of field
data collected during the summer of 1976,
and herbaceous sites were sampled using the
square-foot density method.
were sampled by recording the number of plants
found within a sequence of randomly chosen square
meter plots and 10 x 10 meter-square macroplots,
respectively.
classes are represented by two numbers, 7-3 for
example, which refer to entries in the Vegetation
Class and Density Class tables.
principal plant species are four-letter codes
representing the plants' scientific names,
AGSM/BOGR for example, as listed in the table,
Principal Plant Species of Sheridan County.

The vegetation

A classifi-

Density classes and principal

Grass

Shrub and tree site

Vegetation types and density

Symbols for the

*

E

=

Explanation of Map Symbols
Used For "Vegetation Type
Designation” in Sheridan
County, Wyoming.
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VEGETATION CLASS - DENSITY CLASS e R TELAI AT 3 TR\, ) e
The vegetation map of Sheridan County was com- % i aq 3 e g e e i 15
PRINCIPAL PLANT SPECIES piled from interpretations of high-altitude color Tenr7ateorvooe O, ”m“ -& 7 -3 5N3
infrared aerial photographs (NASA flights no. s “ i " 3 ! ﬁ.’ﬁﬁ"‘z “ oY
73-147, August 30, 1973; and no. 3:0. May 14, 1975). TRSP7ROUR7FOSE o e A TVeo 4 T
PR — Skylab color infrared photographs (S-190A, track ]
DENSITY CLASSES 19, pass 6, June 6, 1973, Framas 117-118) were used e g e S G AR
to cross check some areas in the northeastern por- Vegetation map compiled by: Work supported by:
CLASS DEFINITION GROUND COVER tion of the county. Areas not adequately covered Scale 1:250,000 Alvin L. Medina U.S. Geological Survey
stereographically by high-altituda? a.?rj‘al photo- Department of Range Management Grant 14-08-0001-G-163
graphs (cross hatcha_ad area on Reliability Index, N 5 0 5 10 15 20 ; University of Wyoming
above) were generalized from 1:2L,000-scale U.S. [ — — Statute Miles
; trace/none less ;hanzgg Forest Service "forest-type'' maps. [T ) 5 10 15 25 0 e
rare £
3 parklike 26 - 50%
4 interrupted 51 - 75%
5 continuous 76 - 100%
e PRINCIPAL PLANT SPECIES OF SHERIDAN COUNTY
* Density classes refer to the percentage of ground
covered by the total vegetation within a vegetation
type. SYMBOL SCIENTIFIC NAME COMMON NAME SYMBOL SCIENTIFIC NAME COMMON NAME (con't.)
Areas characterized by poplars (cottonwoods), wil- ABLA Abies lasiocarpa Alpine fir (subalpine f.) HOBR Hordeum brachyantherum Meadow barley
VEGETATION CLASSES —— lows, and other vegetation supported by stream ACNE Acer negundo Boxelder maple HOoJU Hordeum jubatum Foxtail barley
water. ACLA Achillea lanulosa Western yarrow Ju Juncus (spp.) Rush
ACMI Achillea millefolium Common yarrow Juco Juniperus communis Common juniper
’ Areas characteristic of Populus spp. and other deci- AGGL Agoseris glauca Pale agoseris Jusc Juniperus scopulorum Rockymountain juniper
m Grassland and associated herbaceous plants, not ducus trees not including riparian. AG Agropyron (spp.) Wheatgrass, quackgrass KOCR Koeleria cristata Prairie junegrass
under cultivation. Perennial grasses predominate AGCR Agropyron cristatum Crested wheatgrass LE Lepidium (spp.)} Pepperweed
and determine the aspect. Ex.: Bouteloua gracilis, AGDA Agropyron dasystachyum Thickspike wheatgrass LU Lupinus (spp.) Lupine
Agropyron_smithii Residential, business, and industrial areas (mines AGRE Agropyron repens Common quackgrass MEBU Melica bulbosa Onion melic
;i - and mills included). AGSM Agropyron smithii Western wheatgrass ME Melilotus (spp.) Sweetclover
E Alluvial areas; drainage from nearby highland (ero- AGSP Agropyron spicatum Bluebunch wheatgrass HEAL Melilotus alba White sweetclover
sion usually heavy; sometimes saline). Areas where the land is cultivated for farmcrops AGAL Agrostis alba Redtop bent MEOF Melilotus officinalis Yellow sweetclover
natural haylands, irrigated pastures, and fallow. ALCE Allium cernuum . Nedding onion g MEC! Mertensia ciliata Mountain bluebells
E Areas dominated by grasses rather than sedges. Gen- Fields. .:t:.glé ﬂmglan:mer al;uéglm ;?ski:OEZ:S;FVIcebefry g::g opuntia polyacantha TI:ins pricklypear
erally moist, meadow-like areas in open timber or ndropogon gerardi ig u el Oryzopsis hymenoides ndian ricegrass
f|00d\-{p]ain areas, becoming moderate)l)y dry by mid- El RIS S il [ et e ANHA Andropogon hallii sand bluesten PE penstemon (spp.) Penstemon Picture # 1
summer. Ex.: Festuca idahoensis, Poa spp. o el : ANSC Andropogon scoparius Little bluestem PHAL Phleum (spp.) Alpine timothy
e ANRO Antennaria rosea Rose pussytoes PH phiox (spp.) Phlox
Areas characterized principally by sedges, and by * ARLO Aristida longiseta Red threeawn PIEN Picea engelmanni Engelmann spruce |
II' very poorly drained and/or partially submerged Areas where timber has been logged. ARCO Arnica cordifolia Heartleaf arnica PICO Pinus contorta Lodgepole pine |
soils. Ex.: Carex spp. ARCA Artemisia cana Silver sagebrush PIFL Pinus flexilis Limber pine
- . . ARFI Artemisia filifolia Sand sagebrush PIPO Pinus ponderosa Ponderosa pine
- Lakis. reservoirs, and other major water impound- Areas of timberland, brushland or woodland that ARFR Artemisia frigida Fringed sagewort PO poa (spp.) Bluegrass
ments. have been burned over, and a woody vegetation has ARNO Artemisia nova Black sagebrush POCA Poa canbyi Canby bluegrass
not been established. i ARPE Artemisia pedatifida Birdfoot sagewort POIN Poa interior Inland bluegrass
Areas characterized by annual grasses or weeds. Also ARSP Artemisia spinescens Bud'sagt_:wort POPR Poa pratensis Kentucky bluegrass
E] includes areas in transitory stages and semi-perma- # - Areas where vegetation is absent as a result of J:ISKTR irzemjsj‘a u(-u'dcn;ata :??L:EI:;E‘ sagebrush :gi; i;oa jecunda iy iandbe:g ]f)‘ruegli'ass
ik g .l:l o R e stragalus (spp. opulus angustifolia arrowlea oplar
MEATRCONC IonS bR Ty —ronis (fectonm disturbance. Litter-covered ground is included. ATCO Atriplex confertifolia Shadscale saltbush PODE Populus i i Eastern pop?a?
ATNU Atriplex nuttailli (gardneri)Nuttail saltbush POTR Populus tremuloides Quaking aspen
Areas where sagebrush predominates. Areas of solid rock or land that is very rocky. BASA Balsamorhiza sagittata Arrowleaf balsamroot POFR Potentilla fruticosa Shrubby cinquefoil
Vegetation is essentially absent. BEOC Betula occidentalis Water birch PR Prunus (spp.) Cherry, plum, etc.
BOCU Bouteloua curtipendula Sidecats grama PSME Pseudotsuga menziesii Common douglasfir
Areas where the various salt desert shrubs of the I e P e s BOGR Bouteloua gracilis Blue grama Qu Quercus (spp.) 0ak
e r Eemily ommiche pred:_:anant veget?tion ha\elesngteh:en disturbed E; man. Ex.: Intermittent e Bromis-(spp. ) Slone i s (spp.) fiose
and visual aspect. Ex.: Atriplex nutta z i e sail BRAN Bromus anomalus Nodding brome SA salix (spp.) Willow
: ! lakebeds, rockslides, heavily eroded soils- BRIN Bromus inermis Smooth brome SATE salsola tenuifolia Tumbleweed russianthistle
E’ Areas where greasewood (Sarcobatus) is the predomi- BRJA Bromus japonicus Japanese brome SAVE Sarcobatus vermiculatus Black greasewood
nant vegetation and visual aspect. Includes valley D No data; areas where stereo-coverage was unavail- BRMA Bromus marginatus Mountain brome SE sedum {spp.) Stonecrop
floors suhjecF to overflow during flood perieds or able or area was inaccessible. BRTE Bromus tectorum Cheatgrass brome SHCA Shepherdia canadensis Russet buffaloberry Picture # 2
areas un:u‘]eﬂalrj w'\th~ground water at shallow depths CACA Calamagrostis canadensis Bluejoint reedgrass SIHY Sitanion hystrix Bottlebrush squirreltail
and having saline soil. Ex.: Sarcobatus vermiculatus CAIN Calamagrostis inexpansa Northern reedgrass S0 Solidago (spp.) Goldenrod
"NOTE: Vegetation classes, identified by asterisks (above) , CALO Calamovilfa longifolia Prairie sandreed SOAM Sorbus americana American mountainash
Areas where browse, except sagebrush or subtypes, do not occur in Sheridan County singularly or as CANU calochortus nuttalli Sego mariposalily STCO Stipa comata Needle and thread
| | gives the main aspect or is the predominant vege- primary classes, but may occur as subordinate veg- CA carex (spp.) Sedge STVI Stipa viridula Green needlegrass
tation. Shrubs °CC”9V.th9 transition zone of lower etation classes where other classes dominate. CAF1 Carex filifolia Threadleaf sedge SYAL Symphoricarpos albus Common snowberry
mountain 5|°P95§ f"?th'”"" and plateau areas. Ex.: CAGE Carex geyeri Elk sedge TAOF Taraxacum officinale Common dandelion
Cercocarpus ledifolius CAHE Carex heliophila Sun sedge ZIVE Zigadenus venenosus Meadow deathcamus
CACO Castilleja coccinea Common indianpaintbrush
CELE Cercocarpus ledifolius Curlleaf mountainmahogany
CEMO Cercocarpus montanus True mountainmahogany
SOURCES OF DATA CHAL Chenopodium album Lambsquarters goosefoot Picture #1
2o-neks O b CHLA Chrysothamnus lanceolatus Lanceleaf rabbitbrush Riparian site of the Powder River flood plain south of
CHNA Chrysothamnus nauseosus Rubber rabbitbrush Arvada. The area is comprised of cottonwoods, willows, and
Beetle, A.A., 1970, Recommended plant names: Res. Journal No. 31, Agricultural Experiment CIAR Cirsium arvense Canada thistle assorted perennial and annual grasses and forbs (Class 11).
4 s . 5 CR crataegus (spp.) Hawthorn
Station, University of Hyoming. DEBI  Delphinium bicolor Little larkspur Picture 42
: DISP pistichlis spicata stricta Inland saltgrass Ponderosa anET-juniper--sagebl‘ush association found
Inter-Agency Range Survey Comm., 1937, Instructions for range surveys. ELCA Elymus canadensis Canada wildrye on iiolatzd brif‘ks in tha‘adnnr;hizstsrndporéion of the
oy % county and on the east side o e Powder River.
Kuchler, A.W., 1976, Vegetation mapping: The Ronald Press Company, New York. EELA Ei;gi?:u?arf.:tpz.) g;:gnc:‘?:iziflat Picture #3
: : : & S : ) FEID Festuca idagoensis Ildaho fescue Mountain scene showing four major vegetation classes
Thilenius, J.F., (Plant Ecologist), Personal communication, 1975: Rocky Mountain Forest GRSQ Grindelia squarrosa Curlycup gumweed (grassland, riparian, sagegrush-gra;sland? and coniferous),
and Range Experimental Station, Laramie, Wyoming. GUSA Gutierrezia sarothrae Broom snakeweed commonly found on the Bighorn Mountains (Classes 1, 11, 7, Picture # 3
HA Halogeton (spp.) Halogeton 15).
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WATER—CRS 5, Sheridan County, Wyoming
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Climate and Precipitation

‘The climate of Sheridan County is strongly influenced by its physiography. The western quarter of
the county includes the crest of the Bighorn M and the castern three-quarters is in the semi-
arid Powder River Basin. Both temperature and precipitation (as shown on the map) vary directly
with elevation. Annual precipitation ranges !'mm more than 30 m(.l\es at the crest of the Bighorns
to less than 13 inches at Cle in the of the

Sheridan, the major population center of the county, is located in the foothills of the Bighorn
Mountains and receives about 17 inches of precipitation annually. The average temperature in Sheridan
is 45°F. Although Sheridan receives 65 inches of snow and sleet each year, most of it is low in mois-
twire. Over half the annual precipitation occurs between April and July, and the winter months are
the driest.

ing winds are generally northwesterly. Sheridan, as well as most of the castern three-quarters
s and benefits from the warming effect of down-

Prev.
of the county, is in the lee of the Bighorn Mount
slope winds, Snow cover is generally short lived.

The length of the growing season is about 127 days at Sheridan, and decreases substantially toward
the mountains. The frost-free period is from mid-May to mid-September. Although temperatures in
the basin are generally higher than those in the mountains, they have greater seasonal variation.
Irrigated agriculture is common along the major water courses in the county. Dryland farming is
commen along the foothills and in the basin where precipitation allows.

Sources of Information
Becker, C.F., and Alyea, J.D., 1964, Temperature prn'b:sbi]ilu:s in Wyoming: University of Wyoming
Agriculture Experiment Station Bulletin 415, p.

, 1964, Precip!
Agricultural Experiment smmn Bulletin 416, p. 79- BZ

es in Wyoming: University of Wyoming

Natural Resources Research Institute, 1966, Wyoming weather facts: Wyoming Natural Resource
Board, Cheyenne, p. 20-21
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raphy of the Bighom Mountains, foothills belt, and Powder River Basi

siog-
The

(Photo: Wyoming Travel Commission.}

Burgess Junct

—~— o wolt

| T
| SHERI

iede 1 q_;_. i

(%

Acme

Kieenburn

.
Wokeley

Explanation

‘ ®aeckton
i
|
[
|

Banner @

Chemical constituents

T_—chloride(Cl)

Groundwater quality

ms per liter fotal dissolved solids)

Surface

>2000
1000-2000
e 500-1000
© <s00

water quality station

wowinter  §-summer

Surface qualit;

milligrams por lifer fotal dissalved solids

> 2000

9 1000-2000

Water quality is often a more important consideration
than quantity for domestic, agricultural, and industrial uses.
Chemical, bacteriological, and suspended constituents arc
affected by man’s activities, but the “natural” quality of
water is primarily determined by the rocks and soil units
over and through which it flows. Chemical quality of water
is usually expressed in parts per million (ppm) for major
dissolved constituents (anions and cations) as well as for
total disselved solids (the sum of all dissolved constituents).

Surface Water Quality

Surface water quality usually varies with seasonal flow;
that is, during high surface runoff, streams have lower min-
eral content than during periods of low runoff. Most streams
pick up higher loads of suspended sediment as they flow
across the soft and easily croded rocks and soils in the
Powder River Basin. The chemical composition of surface
water in major streams is shown in the octagons on the map
by a color code, and total dissolved solids by their sizes.

Ground Water Qual

The chemical quality of ground water is a function of
the aquifer’s geochemistry. Water analyses for pre-Tertiary
aquifers are sparse, Waters suitable for domestic or stock
use can be produced from the Lance Formation, Bearpaw
Shale, Parkman Sandstone, and Tensleep Sandstone. Ten-
sleep, Amsden, and Flathead Formation waters are of good
irrigation quality.

Domestic water from the Fort Union Formation may
have high iron and total dissolved solids, While Fort Union

| | |
calcium(Ca) j I sw,lgw
sodium(Na) 7 5
/magneslum(Mg) SCALE 1:500,000
[ —— j=—— g 2 Miles
~~bicarbonate (HCO3) ‘2 i 2 Kitometers

Water Quality

water may be used for stock use, its high sodium and bicar-
bonate contents make it poor for irrigation, Domestic water
from the Wasatch Formation usually exceeds the standard
for total dissolved solids. Agricultural water from the
Wasatch is variable in suitability. Both of these major
Tertiary aquifers may contain objectionable levels of
hydrogen sulfide.

Ground water in the Quaternary deposits is unconfined
and interacts directly with surface waters, and thercfore is
variable in water quality. The chemical composition of
groundwater in major aquifers is shown in the circles on the
map by a color code, and total dissolved solids by their
sizes. Geologic symbols indicate the producing aquifer:

Gealogic Source Symbols
Qal . Alluvium
Tw . Wasatch Formation
Tr L Union Formation
Kle . 2 <
Kmv " Mesaverde Formation
[ . Frontier Formation
ef _ Flathead Sandstone
Standards

Drinking water standards of the U.S. Public Health Service
recommend less than 500 mg/1 (milligrams per liter, nearly
the same as ppm) dissolved solids for human consumption.
Stock water can be used up to 5000 mg/1, but good stock
water is less than 1000 mg/1. Siandards for the most com-
mon chemical constituents in Sheridan County water arc
shown in the chart. Both “hard” and “soft” waters occur m

Sheridan County. The most common water types are sul-
fate and bicarbonate waters with calcium and sodium the
dominant cations.

Maximum mg/1 for
inking water
P.HS) “Hardness”

Constituent

Cations
Calcium, Ca
Magnesium, Mg
Sodium, Na 350 1oml
Potassium, K “soft”

“hard™

Anions
Carbonate, COy
Bicarbonate, HCO3
Sulfate, 505 250
Chloride, C1 250

With Ca and Mg, temporary

}llMcl:mil:cd (treatable)

With Ca and M, permanent

Total dissolved solids 500

Sources of Information

Hodson, W.G., Pearl, , and Druse, S.A., 1973, Water
resources of the Powder River Basin and adjacent areas,
northeastern Wyoming: U.S. Geological Survey Hydro-
logic Investigations m.,su\ 465, 4 maps.

Lowry, M.E., and Cummings, R.T., 1966, Ground-water
vesources of Sheridan County, Wyoming: U.S. Geological
Survey Water-Supply Paper 1807, 77 p.
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Surface Water

n County arc the Tongue, Powder, and Little Bighorn Rivers
the Yellowstone River.

The major streams draining Sheri
and their tributaries. All ultimately

Surface water use is controlled by a Compact governing the division of Yellowstone
waters among Wyoming, Montana, and North Daketa, Although the Tongue and Powder Rivers
normally have unappropriated and unused waters available for divison, no Compact water is avail
able during drought years. Storage would be required to develop Compact water.

the Bighorn and is highest during runoff
areas generally have low flows and high sediment
d on information from the State

Streamflow is mainly from p
in May and Junc. Streams draining the bas
loads. Locations of potential reservoirs shown on the map are b:
Engincer’s office.

Use of surface water in Sheridan County is primarily for irrigation. Its second major use is for
stock water: hundreds of stock ponds store water for livestock. Its third major use is for municipal
water supplics in Sheridan, Dayton, and Ranchester. Energy development will require large
amounts of water and constitutes a major part of predicted future water needs.

Competition for exi
New storage projects, transbasin diversions, and r dev
for new supplies.

g surface water supplies and {or water from new sources will increasc.
have been

Sources of Information

Hodson, W.G., Pearl, R.H., and Druse, S.A., 1973, Water resources of the Powder River Basin
and adjacent areas, northeastern Wyoming: U.S. Geological Survey Hydrologic Investigations
Atlas HA-465, 4 maps.

Wyoming State Engincer, 1965, Water resources inventory for Water Division Number 2, State of
Wyoming (prepared by R.L. Streeter), 57 p.

Wyoming State Engineer, 1978, The Wyoming framework water plan: Wyoming Water Planning
Program, 243 p.

3'70 A Active stream gauging station

Upper number identifies sta-
tion; the lower number is aver-
age annual runoff, at the sta-—
tion, expressed in cubic feet
per second per square mile of

drainage area.

370 4 Active stream gauging station

0045
site

and chemical-quality sampling

(see water quality map for data)

This photograph shows the Tongue River di

g high spring snowmelt runolT.

uses

Commaon
source for small sup

Major source for moderate to small
yields of domestic and agricultural

Interbedded sandstones with variable
groundwater potential

Largely undeveloped and unevaluated

Ground Water

Major Aquifers
with
Groundwater Potential

SURFICIAL DEPOSITS
shallow  and

inexpensive

TERTIARY SANDSTONES

Ground Water

Ground water supplies in Sheridan County are as diverse in
quality and quantity as the source rocks are. A number of
aquifers vield adequate supplies for stock and domestic use,
but larger supplies for industrial use are only available from a
few of the deep formations.

Recharge is from precipitation (see Climate and Precipita-
tion) and infiltration where streams cross rock outcrops in the
Bighorn Mountains. Crystalline rocks of Precambrian age arc
exposed in the central part of the Bighorns and, although in
the main recharge arca, provide only fair o poor aquifer

MESOZOIC SANDSTONES

rocks from Precambrian to Tertiary ages, including several
good aquifers; however, these rocks dip steeply into the Powder
River Basin and are deeply buried within a few miles of their
outcrops, The three-quarters of the county in the Powder
River Basin is underlain by Tertiary sediments which contain
lenticular aquifers of moderate ground water potential

E=

PALEOZOIC UNITS

ifers with large potential and
e development costs

Pre-Tertiary aquifers with large ground water potential are

the Bighorn Dolomite, the Madison Limestone, the Amsden

Formation, and the Tensleep Sandstone. Moderate to small supplies should be available from the

Flathead Sandstone, Sundance Formation, Morrison Formation, Cloverly Formation, Muddy

Sandstone (Thermopolis Formation), Frontier Formation, Mesaverde Formation, and Lance

Formation.

Most stock and domestic water wells are developed in the Tertiary Fort Union and Wasatch
Formations. These wells are relatively shallow and do not produce large quantities of water.
Quaternary deposits along the major streams and rivers provide good supplies of unconfined water.

The adjacent chart shows the ground water available in the geologic units: their distribution is
shown on the map. Logs and records of specific wells are available for inspection at the Wyoming
State Engineer's Office, Barrett Building, Cheyenne, Wyoming 82001,

Sources of Information

Hodson, W.G., Pearl, R.H., and Druse,
adjacent areas, northeastern Wyom
HA-465, 4 maps.

A., 1973, Water resources of the Powder River Basin and
. Geological Survey Hydrologic Investigations Atlas

Lowry, M.E., and Cummings, R.T., 1966, Ground-water resources of Sheridan County, Wyoming:
U.S. Geological Survey Water-Supply Paper 1807, 77 p.

SCALE 1:500,000
10 9 10
N T Wiies
[ 9 0
Kilometers

GEOLOGIC FORMATIONS AND POTENTIAL WATER SUPPLY

Msp | Unit /
Sym | Thickness

Lithology

Groundwater |Water Quality | Map
i rgar o nan] Sym

Unit/

! Thickness

Lithology

Groundwater
Poss!

Warer Qualty |
i

e sar han)

Qai | Allavism

[ETT —,

Qg— Gl ——v2d

vually
variabie

Moneriel 0400

Mo dominant tvpe
‘sood — bu

Sangsiones vield) Sodium
s qumnives” i e, 300 o 3600
rian Co:20orml myli

o domnant twos:
500 10 2000 mal|

viela . m.
10 galimin 500 10 2000 mall,
3 o dominant iype

Monly sodum and

v Satauate
wwmmmmm bicarbonai

r
Twk | Congiomariis |5
aribar

Wot_corugeed 1| Grester whan_ 1000
gocd seurce for | mgil, cucim sul-
fale

Amaden 150
Formanons

Ehaie, sandons snd

1500,
[Fatar

[Sodnn embonan| MM
fand sutate, 500 10

" commen)
; =..mum....;.‘.,.\ ocr

[3%9 @

300 10 2000
mestty sodium sl
s e

ot sanwaered
nd | good

roe in this

v
om suttate

e o
v baeal congiam. |t

Sl vl from | Ve
sandutene and con-

jome

pCr [ineom g

G an

v

Than,

A much a1 20 gom |Usually
. Ak

an bicarbonaie.
e

‘Sources of Information

oo Wiyomi

Nosthe
Lowry, Martin E. 400 Commings,
Wyoming:

Hodson, W.E. and others, 1973, Watar Flesources of the Powder River Basin and adiecent ar

1868, Grounit watst resaurces of Sheridsn Covnty.
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1977.

Survey of Wyoming,

The Geological
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