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Coal Resources

etueen 38 and 65 million years ago, densely vegetated
swamps frequently covered what s now Johnson County, In
these swampy conditions, dying trees and grasses continual-
1y fell to the bottom of the swamp where they accumulated
as thick layers of dead plant material called peat. As
thousands of years passed, sediment was intermittently de-
posited atop these peat accumulations. Pressure resulting
from the weight of these added sediments compressed the
peat beds. Heat associated with the increasing depth of
burial transformed the peat into coal beds that now crop
out over much of the county.

Coals 4re apparently thickest and most persistent in
northern and central Johnson County although this may only
result from the lack of detailed mapping in other areas.
The coal beds are flat-lying or dip very gently westward
on the east side of the county, but change to easterly dips
on the west side of the county, locally steepening to 10 to
20 degrees. HNoncoal-bearing rocks only crop out along the
western quarter of the county.

The Tertiaty Fort Union and Wasatch Formations contain
a1l of the thick coals that crop out in Johnson County. In
fact, these two formations are two of the most proiific
coal-bearing formations in Wyoming. In Johnson County, the
Wasatch Formation contains six to eleven persistent, 1ig-
nitic to subbituminous coal beds, one of which, the Healy
seam, ranges up to 220 feet thick in the Lake de Smet area.
Normally, these coal beds range between a couple of feet
thick_to 30 feet thick.

The upper half of the older Fort Union Formation com-
tains as many as eight, persistent, subbituminous coal beds
which range from a couple feet thick to as much as 50 feet
thick. Coals occur in the lower half of the Fort Union
Formation as well, but they are thinner and much less per-
sfstent than those in the upper part of the formation.

Although the Cretaceous Lance and Mesaverde Formations
exhibit some fairly thick, low rank coals on the southern
and eastern flanks of the Powder River Basin, there is no
evidence that anything but very thin, discontinuous coals
occur in these formations in Johnson County.

Many outcropping coals have been burned through natu-
ral causes over large areas of the county. Despite this
burning, more than 12 billion tons of coal still underlie
Johnson County at depths up to 3000 feet. While over seven
billion tons of this resource estimate occur under less than
1000 feet of rock, only 2.3 MIHun tons of that is be-
ieved mmhu by underground mef

r ane. bi11ion tons of that resource lHes _under
less than 200 feet of rock and is believed recoversble by
strip minmg

ording to published data, nine percent of Wyoming's
rmnning identified coal resources and four percent nf its
known strippable coale ave in Johnson County]  Althoug
<coal-bearing rocks underlie 59 percent of the county, Thown
strippable deposits only underlie 6.5 square miles or 4,170
acres (0.2 percent of Johnson County).

TGlass, 6. B., 1975, Review of Wyoming Coalfields, 1975:
Geological Survey of Hyoming, Laramie, 21 p.
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Coal Mining

History & Forecast

for Coal Mining

Kithough recorded coal mining in Johnson County dates
back to 1888, no significant production has sver come from
the county. Annual production peaked in192Zat only 16,221
tons. Soon after World War II, production begana rapid de-
cline that culminated in the closing of Johnson County's
last coal mine in 1957,

he county's cumulative coal production from 70 years
of mining is only 462,041 tons, of which underground mining
accounts for 92.9 percent of the total. During the county's
Tong mining history, no Tess than 66 mines were operated at
first to supply Buffale and Fort McKinney and later to sup-
ply other communities and ranches in and around the county.
wagon mines were operated all along the coal outcrops
in central and southern Johnson Countywith the larger mines
centered around Buffalo

Rlthough demand for the county's coals has not yet
developed, the many companies- that hold large state and fed-
eral coal leases in the county indicates a continued inter-
est. One hundred fifty-two state coal lesses totaling
125,486.98 acres were held by 16 lessees in 1975; seven of
theie controlled 90 percent of the leases. Six federal
leases held by two lessees totaled another 13,969.31 acres
for a total of 139,456.29 acres under government lease. Ad-
ditionally, other companies have federal coal prospecting
permits in the county and have applied to have them conver-
fed into Teases.

Low heat values coupled with a lack of adequate trans-
portatiun systems continues to handicap development of the
county's coal. Future utilization will probably center on
mine-mouth coal gasification, 1iquefaction or power plai
facilities rather than on mines which merely ship the coal
to more distant markets

Texaco, the largest federal leaseholder, recently sub-
mitted a proposal to the Energy Research and Development
Administration (ERDA) for partial funding of & demonstra-
tion coal gasification plant. Coal for that plant, whether
constructed in Sheridan or Johnson County, would come from
the Lake DeSmet area. Should Texaco get the go-ahead on
its plant, they would mine two to three times the cumula-
tive coal production of the county in one year. Several
other large lessees are also rumored to be studying or
planning coal strip mines for possible use in coal conver-
sion or power plants, presumably in the Johnson County area.
The time frame for these plants remains vague, but an in-
terest in Johnson County coals cannot be denied.

Annual Production from Underground Mines

H
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.FEDERAL COAL LEASE
77 FEOERAL COAL

PROSPECTING PERMIT
.STAT'E CcOAL LEASE'

LESSEES OR APPLICANTSZ

1. A.G. ANDRIKOPOQULOS
ARK LAND COMPANY

3. BEARD, J.M., AND
D.J. LEEMAN

4. BELCO PETROLEUM

5. CARTER OIL COMPANY

6. DOL RESOURCES INC.

7. EL PASO NATURAL GAS

8. GKM AND COMPANY

9. LEEMAN, D.J.

10. LOCKHART, E.L.

11. MAPCO, INC.

12. MOBIL OTL CORPORATION

13. STOLTZ, WAGHER, AND
BROWN AND TIPPERARY
RESOURCES

14. TEMPORARY CORPORATION

15. TEXACO

16. WESTERN STANDARD

lA few very small leases
are not shown

Leases current November
31, 1975
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CRS-4 JOHNSON COUNTY, WYOMING

GEOLOGY
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Aerfal photographs are a valuable geological tool. They are particularly useful
in environmental and structural analyses of large areas, The Skylab phota above shows
4 portion of the southern Bighorn Mountains and western Powder River Basin,

The photo demonstrates the rugoed, timbered character of Precambrian rocks in the
swlwrn tlountains versus the low-relief, untimbered character of the flat-lying Terti-
ary sedina ts of th: Powder River Basin.

‘Hort rred to in the text, is shown in the southwest quarter of the
phuto. Struta dunpfng steeply into the Powder River Basin show as curved 1ines trend-
ing northeast-southwest across thephoto. Patchy timbered areas in the north-central
part of the photo show the effect of clear-cut logging.

Orafnages, suchas the north fork of the Powder River (flowing southeast adjacent
to the western side of the "Horn") and the middle fork of Crazy Woman (flowing east
into the Powder River Basin in the middle of the phota) show dramatic changes in chan-
nel characteristics as they flow out of the mountains.

The dark areas in the southeast corner of the phato are shadows from clouds.

EAST -WEST CROSS -SECTION OF POWDER RIVER BASIN
IN JOHNSON COUNTY
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LAND & MINERAL OWNERSHIP
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PUBLIC LANDS

NATIONAL
FORESTS '

'area contains some private londs not shown

SCALE : 1 500,000

Originally all of Johnson County was in the public
domain, acquired by the United States under the Louisiana
Purchase of 1803. Since then, 60.1 percent has passed into
private hands and 8.3 percent into State ownership.

Much of the Tand passed into private ownership as a
result of several Homestead Acts. After complying with the
provisions of these Acts, a homesteader could pay a small
fee to acquire at least a surface deed to lands of his own
choice. Because these deeds were referred to as patents
such lands are called "patented lands".

Homesteading these patented lands in Wyoming, even by
the 1890's, was not without incident as more than one range
war between cattlemen, sheepmen and homesteaders roared
through the history of the State. The most notorious war
took place in Johnson County in 1892, Cattlemen, osten-
sibly upset over rustling, joined with some hired Texas
qunmen and planned to ride on Buffalo and either drive out
or hang & 145t of settlers they believed to be rustlers.
After reportedly killing two settlers at the KC Ranch near
present Kaycee, the "invaders" were surrounded by a posse
about 50 miles south of Buffalo. Meanwhile,an urgent plea
by Wyoming's governor sent U.S. troops to quell the inva-
sion, The "invaders" in the Johnson County War were cap-
tured and taken to Fort McKinney. Range wars in Hyoming's
history persisted as cattlemen and sheepmen frequently
clashed even into the early 1900's. )

Over the years private land ownership patterns in the
county have becone very complex making it difficult to
generalize beyond saying that most of the larger areas of
private land center in northcentral and central Johnson
County. Moredetailed information and plat maps are availa-
ble in the office of the County Clerk in Buffalo.

4,095 square miles
2,620,817 acres

Surface Ownershi
Federal: 827,928 acres (31.6%)

State: 217,247 acres ( 8.3%
Private: 1,575,642 acres (60.1%

Population Characteristics:

5,587
5,300 est.

Total population 1970:
Total population 1974:
Percentage of change 1970-1974:

Economic and Government Statistics:

Assessed valuation

Total gross valuation
1973:  $38,425,368
1974:  $41,586,483
1975:  §49,203.18]
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STATE LANDS

VATE LANDS

Certain “"school lands”, usually sections 16 and 36,
were conveyed to the State by the federal government at the
time of statehood. Later, other State lands were acquired
under the Carey Act of 1894, Carey Act lands were desert
lands given to the State for future development through
irrigation projects. Once these landswere reclaimed by ir-
rigation they were to be conveyed to settlers in 160 acre
tracts. Some of these lands are still awaiting irrigation
before they can be parcelled out.

In the case of Johnson County, large contiguous blocks
of State land in the northwestern part of the county re-
sulted from substitutions and trades, most notably for the
State lands originally located in what is now the Bighorn
Naticnal Forest. These are some of the largest contiguous
tracts of State land in Wyoming, Statelands, incidentally,
are administered by the Board of Land Commissioners 1in
Cheyenne.

The federal government still owns 31.6 percent of the
land in Johnson County. This federal land is generally
located around the margins of the county with very little
federally_owned land in northcentral and central Johnson
County. ~The federal land is principally under the juris-
diction of the U.S. Department of Interior's Bureau of Land
Hanagement or the Department of Agriculture's National Forest
Service. The Casper District Office of the Bureau of Land
Management manages National Resource Land or public domain
land in the county. The National Forest Service has juris-
diction over the Bighorn National Forest, which occupies a
portion of northwestern Johnson County.

The predominant surface land use within Johnson County
is as range for more than 50,000 head of cattle and 100,000
head of sheep. The State Board of ‘Equalization reported
over 1.5 million acres of the county were used for grazing
in 1974, They reported another 50,000 acres were irrigated
farm, irrigated pasture or dry farm land. Residentfal, com-
mercial, municipal, uncultivated land, reservoirs and the
Kational Forest account for most of the additional acreage
in the county.

Johnson County Statistics

Mineral Ownership (Estimated
ederal: ,913, .

State: 206,873 ( 7.9%)
Private: 500,000 (19.1%)

$3,421

Per capita income 1970:
$4,834

Per capita income 1973:

neral valuation
,996, (36.2%
$12,544,992 (32.6%
$13,363,657 (32.1%)
$20,411,993 (41.5%)
$19,814,440 ssr.u}
219,385 ( 1.1%
. Minerals: 378,168 ( 1.8%)
Tudes bentonite)

Modified from: "Wyoming Data Handbook, 1975" published by Dept. of Admini-
stration and Fiscal Control, Cheyenne, Wyo., August, 1975.

Cattle graze on broad rolling plains in a scene common to Johnson County. Eighty-five
percent of the county's land is used as rangeland for cattle and sheep.

i

R
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Majestically, the Bighorn Mountains of northwestern Johnson County rise from the rolling prai-
rie lands of the county. The mountains, a part of the Bighorn National Forest, account for
almost 327,000 acres or 12 percent of the county.

Mineral Ownership
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Mineral Ownership & Valuation

An estimate of Johnson County's mineral ownership
shows about 73 percent or over 1.9 million acres is feder-
ally owned, 19.1 percent is in private (fee) ownership,
and 7.9 percent is State-owned. As these figures illus-
trate, the dominance of federally owned lands enhances
their importance in the mineral development of the county.

Like the surface ownership, mineral rights can be sold
or leased by the owner. Records of private mineral owner-
ship are kept in the County Clerk's office in Buffalo. In
the case of the State and federal lands, however, mineral
rights are seldom sold. They are gemerally only leased.

The Hineral Leasing Act grants statutory authority for
Teasing public domain (federal land) mineral rights. The
law gives the U. 5. Department of Interior authority over
the mineral leasing program. Within the Department of In-
terfor, the Bureau of Land Management is authorized to issue
mineral leases. When another federal agency, such as the
Hational Forest Service, has administrative jurisdiction
over the lands, it must give its consent before any leasing
is permitted. In addition to managing these federal miner-
al Tlands, the U. S. Bureau of Land Management also main-
tains the official federal land status records. In the
case of Johnson County, these records are available in the
Casper District office. The Billings office of the U. S.
Geological Survey's Minerals Branch, Conservation Division
administers a1l federal exploration permits and mining ap-
plications on federal leases in the county.

The State Board of Land Commissioners in Cheyenne is
responsible for granting and maintaining records of mineral
Teases on all State lands.

Hineral leases differ from tract totract. Some leased
rights include the opportunity to drill and explore for oil
and gas, some are just for coal, others are for uranium or
bentonite. As new economic mineral deposits are discover-
ed, new arrangements are worked out with the lessor for ex-
ploitation and development.

Of the minerals produced in the county, oil had the
highest assessed valuation for tax purposes in 1975 at
§19,814,440, natural gas was next at $219,385, followed by
several other minerals that totaled $378,168. These other
minerals include bentonite, sand and gravel and scoria,
Collectively, mineral valuation made up 41.5 percent or
$20,441,993 of the county's gross valuation of more than
$49 millfon. These assessed values, incidentally, are de-
termined on the basis of the previous year's production.

Although the assessed taxable valuation of ol and gas
increased more than 50 percent over 1974, the increases
were a result of price increases rather than increases in
production. In fact, production remained essentially un-
changed in this time period. Stable or slightly higher
prices for oil and gas should maintain the county's valua-
tion at or above the 1975 level at Teast in the near future.
Anticipated coal production is probably still years away
and will not be a significant part of the mineral valuation
until sometime in the late 1970's or 1980's. Uranium ac-
tivity could also begin to contribute to the county's min-
eral economy within the next five to ten years.

Annual mineral lease payments, even on unmined coal
tracts, royalties and taxes paid on oil, gas and bentonite
production contribute to the State and county's economy.

Although not presently providing water for industrial users, Lake DeSnet may one day supply water to a coal gasification
plant in the area. Texaco, its present owner, controlsan estimated one billion tons of coal adjacent to the lake and has
applied to the Energy Research and Development Adninistration for federal funds to build 2 demonstration coal gasifica-

tion plant in the area.

(Photo courtesy of Texaco, Inc.)
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Potential for Development

In many ways the future prospects for mineral develop-
ment in Johnson County are intricately tied to the contin-
ved search for energy minerals in the ares and the world.

For example, as the search for petroleum intensifies,
greater demand arises for Wyoming bentonite for use in
drilling mud, thus stimulating Johnson County's small ben-
tonite industry. Similarly, if the county's coal is devel-

ped and power generation or coal gasification plants are

butlt in the area, the county's deposits of sand, gravel
and crushable rock will certainly be utilized to an extent
never seen before.

01 and gas production has declined since 1966, and
even with the discovery of new fields and the application
of new recovery Lechnigues, production will probably not
exceed previous levels. However, the dollar value of the
oil produced in the county continues te climb and it is
Tikely that exploration drilling will persist at least at
present levels for many years to come.

Coal proguction, at least in the
probably not be significant. possibility which might
boost the industry is the suitability of the county's coal
for gasification, either in-situ or at the mine mouth. Al-
though this possibility is some time away, it could stimu-
late development of many of the county's mineral resources.

In the near future, production of uranium ore will be-
ain again in Johnson County, aftera lapse of over 11 years.
While the county has mumerous small deposits of ore, many
are not economically mineable at this time. Rapidly rising
uranfum prices and new extracting techniques, such as selu-
tion mining, may, however, make mining of the Johnson Coun-
ty uranium deposits attractive for development within the
next 20 years,

The county fs rich in some construction materials,
largely clinker and crushable aggregate. It also has quan-
tities of high calcium limestone which would be in demand
for use in sulfur scrubbers, if large scale power genera-
ting plants are developed in the county.

For more detailed amalyses of future prospects see the
coal, ol and gas and minerals plates.

roterm, will
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CRS-4 JOHNSON COUNTY, WYOMING

LAND USE

A map of any area as larye as Johnson County compited

and checked within the span of one year cannot be checked
and rechecked sufficiently to eliminate all error. With

this in mind, the map represents a "best estimate" of the
general and predominant land use in Johnson County, as of
the summer of 1975. Most of the photography used in this

compilation was flown in 1973. Later revisions of the map

were completed by comparison with available aerial photo-

graphy flown in May, 1975. Field checking was done during

the summer of 1975.
Because of the final map scale, only those land us

classes of reasonable aerial extent could be included. This
excluded isolated urban dwellings and businesses, ranch

houses and buildings, feedlots, small stockponds and the

like.
1t should also be noted that the gradational nature

many of the land use units (especially in the grassland sub-

classes) requires that many of the boundary locations be
only approximate.

REFERENCES
Anderson, J. R., Hardy, E. E., and Roach, J. T., 1972,

A Land-use Classification for use with Remote Sensor

Data. U.S. Geological Survey Circular 671, 16 p.

Marrs, R. W., 1975, Special report: Land-use in the Moor-
croft and Keyhole Reservoir Areas, Crook County, Wyo-

e

of

ming: University of Wyoming, Department of Geology,

August, 1975, 17 p.

Map Key

! URBAN AND BUILT UP LAND

1-1 . Subclass Residential: Areas of high-density and areally extensive habitation as in Buffalo and Kaycee. Individual ranch

and farm. sites were not mapped.

1-2 - Subclass Commercial: High-density, areally extensive commerc

ial structures, places of business and small industry.

1-1 - Subclass Extractive: All extractive enterprises such as open gravel pits, rock quarries, and oil and gas wells. Gravel
pits and rock quarries are designated by solid lines. 0il and gas production areas, rather than being mapped as individual wells,

were mapped as "fields',
1-5 - Subclass Transportation: Major maintained county, state and
1-5a - Four-lane interstate highways.

1-56b - A1l two-lane highways including most major state anc

federal highways.

county roads.

1-6 - Subclass Recreation: Public and private recreation areas including golf courses, athletic fields, picnic and camping

areas, and fairgrounds.

AGRICULTURAL

2-1 .- Subclass Irrigated and Sub-irrigated Cropland Pastureland: .Agricultural land (harvest and/or pastureland) which has been

periodically maintained or improved by artificially supplying water

or by using naturally high groundwater supplies in flood-

plains to grow native hay, alfalfa, etc. Dual use of irrigated land and floodplain is common.

2-4 - Subclass Dryland Crop: Crops dependent on rain and/or snowfall for their water needs. These croplands quite often can be

identified by the parallel strips of fallow and cultivated land.

D RANGELAND

3-1 - Subclass Moist Shrub Grassland: Areas of lush shrubs, greasewood, berry bushes and deciduous trees which predomiqate in
the low spots and valleys. The suffixes b and ¢ (good and fair respectively) which are based on near infrared reflectivity in-

dicate the quality of range.

3-2 - Subclass Semi-arid Shrub Grassland: Most common in areas of
interspersed with range flora. The suffixes b and ¢ (good and fair
indicate the quality of range.

drier range where dry shrubs, coniferous trees and bushes are
respectively) which are based on near infrared reflectivity

3-3 - Subclass Grassland: Encompasses vast areas of land use on the semi-arid prairie lands. In rating the ql_Aath of range an
arbitrary classification was employed based on near infrared reflectivity of the soils. The higher the reflectivity, the Tower

the range classification. The highest reflectivities were found in

areas of active and near-active erosion. The smoother, more

rolling plains received higher classifications. Those with the least dissection and sufficient water received the highest rating.

3-3b - good rangeland
3-3bc - good to fair rangeland
3-3c - fair rangeland
3-3cd - fair to poor rangeland

3-3d - poor rangeland

In most cases the boundaries between grassland types are only approximately Tocated.

3-4 - Subclass Mountain Meadows: Rangeland at higher elevations bordered on three or more sides by dense coniferous growth. This
range is predominantly used for summer pasture of sheep and cattle brought up from the warmer, drier Towland range. Subclasses are

based on reflectivity, topography and lushness of growth. The area
3-4b - good mountain meadow, low relief, low erosion with a

3-4c - fair mountain meadow, high relief predominating, hig

s with substantial sagebrush growth received a lower rating.
substantial supply of moisture

her erosion with numerous barren exposed areas and a lesser

supply of moisture. This rangetype may have up to 10% coniferous cover over a total area. The conifers may occur

in small dense growths or as separately spaced trees

3-4d - poor mountain meadow, barren rock and talus in many

places with sparse lichen growth, grasses and small shrubs.

This type generally occurs above the tree line in a zone next to barren rock.

3-5 - Subclass Natural Floodplain: The floodplain is defined as the area periodically inundated under high water conditions.
However, the area denoted as floodplain on this map includes more infrequent high water marks also. <

3-5a - floodplain with greater than 10% deciduous cover (mostly cottonvoods)

3-5b - floodplain with less than 10% deciduous cover

The floodplain may also support a variety of shrubs; but, differences in shrubs are not denoted in the classification.

3-7 - Subclass Naturally Disturbed Vegetation: Vegetated land whi

ch has been subjected to changes in ground and/or surface wa-

ters. These areas contain numerous barren soils which often are the result of adverse alkalinity or too great an influx of recent
sediment. Consequently this range subclass often exists as a mixed land use type with floodplain and near floodplain areas.

3-8 - Subclass Previously Cultivated: Land which was formerly under cultivation, showing no signs of recent agricultural activi-

ty. It is apparently being allowed to return to its natural state.

FOREST LAND

4-1 - Subclass Deciduous: Denotes the densest growths of deciduous trees which primarily occur in and along the floodplains and

within urban districts.

4-2 - Subclass Coniferous: Coniferous forest areas which have been subdivided on the basis of crown density. Without specific
ground-truth statistics this cannot be expected to accurately depict the health and/or productivity of the forest.

4-2b - densest conifer cover (greater than 90%) with few open meadow spaces or barren rock exposures.

4-2¢ - moderately dense conifer cover (greater than 60%).
use as rangeland.

4-2d - least dense conifer cover (10 to 60%). This forest

The remainder is open meadow and/or barren rock with 1imited

type often occurs in actively eroding areas.

4.3 - Subclass Mixed: Areas of greater than 10% deciduous cover coexisting with conifers.

4-4 - Subclass Clear-cut: A1l areas cleared of timber in the recent past for lumbering purposes. A dual use at this time is as

mountain meadow because of the abundance of range flora at many of
WATER

the clear-cut sites.

E-2 - Subclass Lakes and Reservoirs: Large natural lakes, man-made lakes and reservoirs.

s D NONVEGETATED LAND

7-1 - Subclass Playas: The playa lakes indicated might be better

various waterfowl, reeds and marsh grasses. In drier years, these lakes may dry up leaving little or no vegetation cover and, thus,

are properly classed as playas.

identified at this time as shallow marshes. These lakes support

7-3 - Subclass Barren Rock: Includes expt_)sed crystalline or sedimentary bedrock, talus fields, or other exposed modern sediments.
These barren rocks have less than 5% organic cover including Tichens, grasses, shrubs or trees. The most extensive areas of bar-

ren rock occur above the tree line.
KEY TO OTHER MAP SYMBOLS
—  _—— .Boundary of land use units
- Airstrip.

______ — 011 or Gas Field Boundary.

NOTE:

The Johnson County land use map was compiled
from interpretations of Skylab color infrared photo-
graphy (S-190A, Track 5, Pass 10, June 13, 1973,
Rol11 15, Frames 229-231) and high-altitude color in-
frared aerial photography (NASA Flights 72-138, Au-
gust 11, 1972; 73-147, August 30, 1973; no. 239 June
20, 1973; no. 248, August 7, 1973; no. 310, May 7,
1975). Themap was first compiled at 1:250,000-scale
by stereo photointerpretation of Skylab photography.
This interpretation served to define general Tand
use classes and mappable units. The Skylab photoin-
terpretation was field-checked, revised as necessary
and recompiled at 1:100,000-scale using the field-
checked interpretation together with 1:120,000-scale
stereo photography. This recompilation served to
fi11 1in areas obscured by clouds on the Skylab photo-
graphy and to improve the accuracy of map-unit boun-
daries. Areas not covered stereoscopically by high-
altitude aerial photography (see reliability index)
were transferred directly from the field-checked
Skylab map to the final map.

Land use quality estimates based on infrared
reflectance of vegetation and other features may re-
flect the prevailing condition of the ground surface
at the time of overflight rather than that currently
predominating. This situation is most likely to oc-
cur in areas of rapid land use change.

///‘ J OHNSON

COUNTY

Stereoscopic color-infrared
“aerial photography was not
available for that portion
of Johnson County shown
cross-hatched.

Scale 1:250,000
5 0 5 10

Irrigated cropland ( 2-1) and floodplain ( 3-5a) with fair grassland ( 3-3c) in foreground.
Well dissected grassland ( 3-3c) and fair and semi-arid shrub grassland ( 3-2c)are in the
background of this scene across the Powder River floodplain (SW sec. 14, T.43N., R.80W.).

Well dissected, actively eroding, fair-to-poor grassland ( 3-3cd) seen looking west from SE%
sec. 15, T.43N., R.78W." The Sussex area (with irrigated cropland ( 2-1) and Powder River
floodplain ( 375a)) can be seen in the distance.

Good mountain meadow.( 3-4b) in foreground with crystalline bedrock exposures in fair mountain
meadow ( 3-4c). Conifer cover is fair ( %-2c). Taken from sec. 15, T.50N, R.84W.

Clearcut ( 4-4) area with abundant wood debris in foreground. Note sparse growth of aspen

(+4-1) 1in near background of picture with alternating dense conifers ( 4-2b) and a mountain

meadow ( 3-4b) in the background. Picture was taken Tooking south from sec. 13, T.49N., R.84W.

Work supported by:

U.S. Geological Survey
Environmental Geology Branch
Grant 14-08-0001-G-163

Land use map compiled by:
D.R. Gaylord,

Department of Geology,
University of Wyoming
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Smooth, rolling mountain meadow (' 3-4b) in foreground with dense conifer growth (i 4-2b) and
barren exposed rock (17-~3) in the background. Picture was taken looking WNW from Elgin Park
towards Cloud Peak area, sec. 36, T.50N., R.84W.

The Geological Survey of Wyoming, 1976



CRS-4 JOHNSON COUNTY, WYOMING

LANDFORMS

This dissected surface is typical of the intricate dendritic drainage that has developed in
portions of aastern Johnson County. This photo was taken looking north-northeast in sec. 7,
T.47H., R

A broad, gently sloping, mountain valley (sec. 28, T.47N, R.B5W.) showing the typical rolling
topography common in the southern Bighorn Mountains.

Dipslopes along the eastern flank of the Bighorn Mountains form in units such as Triassic red-
beds (center) and the underlying Madison Limestone (Teft background). Photo taken looking north
along the east flank of the "Horn" (sec. 26, T.46N, R.B3W.).

G‘\ucially eroded tnpngnph_v of the Cloud Peak Wilderness Area as viewed from the east (sec.2l,
T.50N., R.BAW.). Much of the rolling terrain in the foreground has been planed by glaciers
which once headed in the Cloud Peak area.

across the valley of Hunter Creek. Here

Vi!n lnnking north (from SW, sec. W.)
large earth flow system has ﬁeuelupad mn |s now encreaching upon the road below the Hunter
creek Ranger Station.

nI.

The landforms map represents the earth's surface con-
figuration. On it,various landform units are defined on
the basis of regional and local topoaraphy, pattern and
texture and on the basis of differences in the geomorpho-
logic processes that produce the surface configurations.
Boundaries of landform units should represent the line of
sharpest centrast between landform types. However, because
the change from one landform type to another is not always
abrupt, a degree of uncertainty remains in the placement
of some unit boundaries.

REFERENCES

Cooke, R. U., and Ooornkamp, J. C., 1974, Geomorphology in
environmental management: Oxford University Press,
London, ﬂJ P

Curran, H. L and Prothero,

1955 mas nf Llndfoms (an &d.): John Wiley
anﬁ Sons, New York, 140 p.

Map Key

Erosiona) Landforms (forms created by destructive action of denuding factors).

A.  Forms of fluvial origin.

and show few active gulleys

ages are fairly well-developed.

age channels ( 20 per mile) are deeply incised).

are apparent

Very intricate trellis drainage. Highly-dissected slopes flank the HE-SH trending, second-
order drainages. Third- and fourth-order channels are deeply incised in the relatively short
Slopes. Thesmaller chamnels are largely dendritic in pattern although their direction is

influenced by the predominant slope directions.

Areas of knobby tnnngraph{ dominated by small buttes (erosional remnants capped by resistant

layers of red baked shal

Tier surface planation.

Steep, broken, slopes and irregular topography cut by steep sided, irreqular stream valleys.

E Dip-¢lopes.  Smooth slope supported by a resistant rock layer lying at an angle to the region-
21 slope. The slope of the surface conforms closely to the dip of the resistant rock layer.

[\~ Granitic terrain. Irregular, rounded topography with bare rock summits. Large-scale rock-
fabrics are sometimes reflected in the topography as linear features.

B.  Forms of fluvie-glacial origin.

StTe“' glacial topography consisting largely of aretes, horns, cols, and steep sided glacial

vall

Rounded glacial topography. Rounded bare-rock ridges and knolls marginal to the steeper gla-
- cial topography. Low relief, mumerous small lakes, and proxinity to other glacial festures

suggests glacial scouring of these areas,

Depositional Landforms (forms created by accumulative action of water, wind, ice or mass movement).

A, Deposition by water.

lands where alluvium has accumulated,

Broad, gently sloping, valley floors. These occur in mountainous areas where both alluvium
- and colluvium are introduced from the surrounding drainages. However, the drainage profile
is considerably steeper than in the floodplain areas, and the coarser material that accumu-
lates is generally well-drained and forms only a shallow soi

E Gentle, colluvial slopes and alluvial fans Flanking major streams and rivers.

Widely-spaced dendritic drainage. First- and second-order drainages are well developed and
show signs of recent erosion. Third-order drainages occur at about 1/4 or 1/5 mile intervals

Moderately intricate dendritic drainage. First-, second- and third-order drainages are well-
developed and are actively eroding. Topography is correspondingly steeper than for widel
spaced dendritic drainage (1). Drainage spacing is about 1/4-mile, but fourth-order drain-

Very intricate dendritic drainage. Highly dissected topography in which first-, second-,
third- and fourth-order drainage chennels are being eroded. Steep-sided, fourth-order drain-

Widely-spaced trellis drainage. Ni-SE trending second-order drainages are spaced 1/2 to 3/4
miles apart and ave flanked by relatively smoth, gentle slopes. Few third-order dreinages

Moderately intricate trellis drainage. Strong)y-oriented, NK-SE trending, second-order drain-
ages are complimented by parallel to sub-parallel third-order dreinages which are dominantly
orthoganal to the second-order drainages. The parallel to sub-parallel arrangement is large-
Ty controlled by the uniform slopes flanking the larger drainages.

Mesas and plateau areas formed from partially dissected pediments and other fragments of ear-

Floodplains of major streans and rivers. These areas are generally confined to first-order
streams and are marked by lush natural vegetation and crops that grow in the level bottom-

Steep slopes and colluvial deposits that are accumylated along deeph' incised valleys. These

are probably formed jointly by mess wasting and fluvial processes

Remnants of large strean terraces, alluvial fans, or other ancient platform deposits. Thes
have highly dissected sdges but maintain their planar configuration over mich of the exposed

surface.

B.  Deposition by ice.

Horaines and glacial outwash material forming areas of humsocky, low-dip topography extending
|:| outuard fron regions of glacially eroded topoaraphy.

fluvial processes.

C.  Deposition by mass wasting processes.

Landslides, earth slumps, and mud flows which form characteristic tonques and husmacky topo-
- araphy along steep slopes. Only the largest of these features were at the 1:250,000 scale of

this compilation.
Key To Map, Symbols.

~—=———~ Boundary of landform unit.
Harrow, steep-walled canyon.
Abrupt change in slope.

C1iff or near-vertical slope.

\ne Johnson County landforms map was compiled from
interpretations of Skylab color infrared photography
S-190A, Track 5, Pass 10, June 13, 1873, Roll 15, Frames
229- 231) and high-altitude color mfr:red aerial plmtngraphy
(NASA Flights 72-138, August 11, 1972; 73-147, Aug u
1973; no. 239 June 20, 1973; no., 248, Auaust'7, 19?3
310, May 7, 1975). The map was first compiled at 1:250‘000
by steveo photointerpretation of Skylab photography. This
interpretation served to define general land-form classes
and mappable units. The Skylab photo interpretation was
then field-checked, revised as necessary and recompiled
using the field-checked interpretation together with 1:
120,000-5cale stereo photography. This recompilation served
to fill in areas obscured by clouds on the Skylab photo-
graphy and to improve the accuracy of map-unit boundaries.
Areas not covered stereoscopically by high-altitude aerial
phetography (see reliability index) were transferred di-
rectly from the field-checked Skylab map to the final map.

Landforms map compiled by:
R. W. Marrs, D. R. Gaylord
Department of Geology
University of Wyoming

Linear topographic feature (includes linear valleys, cliffs, slopes, or combinations of these).

These aress are being reworked through

JOHNSON

COUNTY

Stereoscopic color-infrared

aerial photography was not

available for that portion
of Johnson County shown
cross-hatched.

Work supported by:

U.S. Geological Survey
Environmental Geology Branch
Grant 14-07-0001-G-163

—_—z

1:250,000
10

20 Statute Miles

20

25

30 Kilometers

The Geological Survey of Wyoming, 1976



CRS-4 JOHNSON COUNTY, WYOMING

MINERALS
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Construction Materials

The construction materials available in Johnson County
are as diverse as their sources, which include anearly com-
plete section of the rock units present in Wyoming. Crys-
talline rocks are exposed in the core of the Bighorn Moun-
tains. Steeply dipping Paleozoic and Mesozoic Sedimentary
rocks flank the uplift and are covered by flat-lying Terti-
ary sediments which fi11 the Powder River Basin. Recent
weathering and erosion of underlying rocks by wind, water
and ice has formed unconsolidated surficial deposits in both
the mountain and basin areas

Demand for construction materials will increase with
increased energy production and construction of related fa-
cilities in Johnson County and the Bighorn Basin.
the counties in the basin lack construction materials in
adequate quality and quantities and may seek materials in
other counties, 1ike Johnson

SAND ARD GRAVEL

The best sources of high qnn“:y construction maters-
415 are terrace deposits and s unconsol idated
tment. conglomerates naat the b Blgmrn Mountains. Most of
the terrace deposits are dissected remnants of Quaternary
flood plains. They roughly parallel the modern strean val-
leys. Parts of the Tertiary Kingsbury and Moncrief con-
glomerates, ancient pediments and alluvial deposits,are too
coarse for use and too hard for crushing. Modern alluvial
deposits are progressively finer grained away from theBig-
rn Mountains and contain mostly fine sand and silt in
castern Johnson County.  Only lotally are these alluvial
deposits suitable for use as sand and gravel.

CRUSHABLE AGGREGATE

Large amounts of rock suitable for crushed aggregate
are available in Johnson County. Aswith many construction
material deposits, the proximity to the use area and local
demand are the prime econonic factors. Excellent crushed
rock can be obtained from the Precambrizn, Mississippian,
Ordovician and lower Jurassic rock units.

Three types of Precambrian rocks are present in John-
son County; granites, metssediments and later igneous in-
trusives and extrusives. Granite is generally the hul.
sufted for crushed rock and is widely distributed in the
Bighorn Mountains

The tadison Lisestone (Hississippian) and the Bighorn
Dolomite (Ordovician) offer an unlimited source of excel-
lent crushable rock. Kany of the marginat wnits 1n other
formations can be overlooked because of vast quantities of
xcellent quil ity mterfal svailable in these oo forma-
tions

Farther from the mountains there are a few Hesozoie
sandstones suitable to use as crushed rock. The lower
Sundance sands usually form resistant "hng!l:k 'Izdgls illd
are generally hard enough for crushing. Most of the

taceous and Tertiary sandstones are too soft and are Assn-
ciated with shales and clay; however, some local sands may
be usable. Specific 1n:atians, ‘qualities and guantities
of construction materials must be determined by detailed
investigations of (ndhidmﬂ sites.

CLINKER
Large quantities of baked rock, "clinker” or “scorfa",

are available in Johnson County. The baked rock is a re-
sult of coal fires which heat and fuse the overlying rock
into a clinker-1ike form. Like the coal seams, most of the
scoria is found in the Wasatch and Fort Unfon Formations in
eastern Johnson County. These deposits have not been wide-
1y used as a construction material because they are brittle
and have a high absorption rate. However, been
used successfully for ballast, subsurfacing and surfacing
on low traffic roads. Further evaluation and application

s M:d:d to assess the worth of clinker as a construction
material.

CLRYS

Humerous clays occur in parts of the Cretaceous and
Tertfary units of Jdohnson County. Although none have been
recognized to be of particular value, similar clay in adja-
cent counties has proven economical. Higher quality clays
are commonly associated with coal and could be an expected
by-product of coal mines, depending on the market demand.
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Industrial Minerals

The industrial minerals form a lairge and varied group
of mineral commodities, principally nommetallic,
use in industrial, manufacturing or ag;mcu\turai applica-
tions because of sp:clﬂ physical or chemical properties.
The only fmportant industrial mineral currently mined in
Johnson County s the special type of clay deposit called
Hyoming bentonite.

BENTONITE

Wyoming bentonite is a sedimentary rock composed pri-
marfly of a sodium-rich variety of the clay mineral
montmorillonite. Bentonite layers are found in the Creta-
ceous Mowry, 1is_and Frontier Formations on the
eastward dipping flank of the Bighorn uplift. The benton-
ite was formed by the alteration of vmlcanic ash which fell
into the Cretaceous sea.

The usefulness of Kyoming bentonite fs based on its
remarkable capacity to absorb water or "swell". When wet,
swelling bentonites may increase in vwlume 15 to 20 times

compared to the dry state. This property is especially
useful in of1 well drilling muds and fin reservoir and frri-
gation ditch sealants. Bentonite is also used as a binder
in foundry sands and in the pelletizimg of siliceous iron
ores for blast furnace feed. The pellletizing process is
curr=ntly the singla greatest use for Wyoming bentonite.

e of Wyoming bentonite reached a record level in
recgnt years and will continue to 1m:|mse as (1) siliceous
fron ores make up an increasingly gremter proportion of the
total U. S. fron ore production, (z) oil and gas drilling
footage continues to increase as these commodities become
more difficult to find and (3) new findustrial and waste
treatment applications for bentonite come into use.

Production of bentonite in Johnson County comes prin-
cipally from the operations of the Kaycee Bentonite Company
in the south-central part of the countty. Because of vari-
ability in bentonite quality, mining iis very selective and
individaul open pit mines are very smalll. However, the area
which includes these many small pits thas become very large,
extending northwest for about 20 miles from the southern
county 1ine to the Kaycee area. Lesser production comes
from the Benton Clay Company operations northwest of Kaycee.
The bentonite mined by both of these producers is carried
by truck to processing plants near Casper.

Johnson County s currently the ﬁnurth Teading produ-
cer of bentonite among the Wyoming cownties. Since 1965,
about 2,000,000 tons of raw bentonite have been mined in
the county. Current production is neear the record level

241,000 tons per year.

HIGH-CALCIUM LIMESTONE

A second industrial mineral pres--
ent in some quantity in Johnson Countyr
and for which a strong local market
could develop is high-calcium 1imestome.
High-calcium limestone is already in
demand in H_vming ror use in refining
sugar from sugar beet:

High-calcium Hmeswne helps to re-
move sulfur from the stack gases of cmal
fired power plants through the use of
Timestone or Time scrubber systems. Some
units of the Madison Formation in Johm-
son County are probably of sufficientt
quality to be used in this process.

A mine was proposed for the Madisnn
outcrops west of the town of Story im
Sheridan County, appreximately one aflle
north of the Johnson County line, last
year. Stateauthorities refused approwal
of this project because of environmenttal
considerations. However, alternative
sites for mine developnent are currenttly
being explored in Johnson County. The
limestones at the Story outcrnps are
high quality, ranging up to 98.7% pure

%cium carbonate {n m analyses which
have been made (Mr.
communication, 1975)
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al way to provide the large amounts of limestone needed
for even one scrubber system for an average sized power
plant would be through underground mining.

Flatter dips provide a large area of Madison Timestone
better suited to less expensive surface mining methods in
the southwestern part of the county. However, this advan-
tage is probably offset by the much greater transport dis-
tances required from this area to the points of use.

In the event of large-scale construction of new elec-
trical generating facilities in the Powder River Basin, it
is likely that the high calcium 1imestones of the Madison
Formation will be utilized for scrubbers. As a rough ap-
proxiration, around 100,000 tons of limestone muld have to
be mined each year to supply a 1000 MW generating plant.
This would vary, of course, with (1) the heat value of the
coal burned and (2) the purity of the Timestone.

GYPSUM

Very lavge deposits of gypsum are found in the Goose
Egg, Chugwater and Gypsum Spring Formations on the eas
flank of the Bighorn Mountains, however these deposns have
never been commercially mined. The most critical factor
affecting the economic feasibility of a gypsum mining-dry
wall fabrication complex is the location of the deposit
with respect to markets. Wyoming gypsum deposits are well
situated with respect to markets in the pacific Northwest,
an area notably deficient in gypsum deposits of its own.
Imcreasing demand from that area and a burgeoning popula-
tion in the energy-producing areas of HWyoming could cer-
tainly create the economic incentives for development of
mii:htmna‘l aypsum-dry wall manufacturing capacity in Wyo-
min

The steep dips which the gypsom-bearing units exhibit
in the north half of the county are a definite economic de-
terrent to mining in that area. The more gentle dips to
the south would allow less expensive mining methods to be
used. Representative aggregate gypsum bed thicknesses are
presented on the accompanying map.
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Bentonite Production By Year
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In the northern half of the countty,
presumably closer to anticipated elec-
trical-generating developments in the
Powder River Basin, the Madison Forma-
tion dips steeply to the east. In this
geological situation, the only economic-
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X Most Muddy fields in the Powder River Basin are stratigrephe Everett, E., and Richardson, 1957, Geologic and Structure
side of a broad structural high. FProduction comes from ic traps consisting of thin, discontinuous channel, beach, Contour map of the Tisdale J\nmﬂ" and “'='M=¥»
rocks of several ages, ranging from the Pennsylvanian affshore sands or conbinaticns of these. Offshore bar and -lﬂh'-m and By tm"- Counties, Wyoming: eologi-
Ansden Formation to the Upper Cretaceous Parkman Sandstone. beach facies generslly trend north-south paralleling the s Investigatio n& Hap OH 194
The Meadow Creek Complex and Sussex Hest-Dugout fields were ancient Interior Cretaceous Seaway. nnel sands gener- Harn, 3 H., 1955, Geologic and structure map of the Sussex
subsequently discovered in 1950 and 1952 in southesstern my mn an {rregular pattern subpzrpmiculn to the boach nd Meadow Creek oil fields, and wicinity, Johnson and
Johnson County. es, Wyoming: U. S. Geological Survey
After these discoveries came fnto full production, oil FUTURE DEVELOPHENTS 0il and Gas Investigations Map OM 164.
and gas production declined until 1963 when a large nusber se 5, Beology of the Crazy Woman Creek area,
of new discoveries resulted in 2 substantial production in- hnson County has a unioue geological setting. It Johnson County, Kyoming: U. 5. Eeological Survey
crease. Barber Creek West, Cellars Ranch, Hub, Reno an overlaps the eastern Bighorn Mountains and western Powder Bulletin 10278, no, E
Reno East fields were all discovered in the mly am ma- River Basin. The axis of the Powder River Basin trends Richardson, E. E., 1961, Beologic and scmuure map of the 3 u
dle sixties. Yearly production in the count; diagonally NW-SE through the middle of the county. A vari- North Fork of1 field, Kaycee Dome and vicinity, John-
1966 with 8.5 mi11ion barrels of oil and 3.5 mmnn cubic ety of geologic conditions exiﬂ which are favorable for son ving: U. S. Geological Survey 011 and
feet of qas. the accumitation 6as Investigations Map ON 206. \ X
Since the mid-sixties pesk, ofl and gas production in 1"ond gas potential may exist along the Powder River Mhitcomb, W A, Comings, T, R and Hetullough, & K.y \ Jepson Draw
Johnson County has steadily decreased. Recent field dis- Basin axis. However, the cost of dum drming and_the 1966, water resources and m!uw of northern \ |
coveries include Dry Creek, Flying E, Koller Draw, Indian mdmmm viewpaint that hydrocarbons do not accumulate and &enlru'l Jnhnm County, ing: U. 5. Geologic- \
Creek, Jepson Draw, Moare Ranch, Post Draw , Pumpkin Creek in synclines lead explorations to ignore the basin axis. ter-Supply Paper 1806,
and Trabing fields. However, these new discoverfes have Several discoveries along basin axes thmu hout the Rocky Myoming G!olosiul Association, 1958, Thirteenth Annual »
thus far had 1ittle effect on the overall production de- Fauntain reqion demonstrated that unioue conditions of Fleld Conference Guldebook: Powter Fiver Basin, P
cline. pressure and fracturing exist in synclines. These condi-
PRODUCTION tions may be present in the count + 1961, Sixteenth Annual Field Conference Guide- \
The steep, east-dipping msz"l:-b of the Pouer Rver ‘_“T:g: : sy-posun on Late Cretaceous Rocks of Kyoming, \
tasin may have oil and gas ootentfal from fault t .‘ \
s ,‘.}1mﬂ‘i“.}’ﬂ;ﬂlﬁ?c‘?;’m“{“ by M Structural traps, such as the simple model of Annua) Field Conference Guide- \
b Upper Cretaceous). Honmarine strata above the accumalation at the up-dip faulted end of o porous stratue book; smpnum on Early Cretaceous Rocks of Wyoming, Holler
Uorer Cretbceous. snd nonporaus Serats betam the Penniyi- night be located with the aid of inproved seismic evalua- 3 .
vantan have juced econonic oil and gas in the coun- tion. Localfzed traps may occur in faulted and fractured and Bi114ngs Geological Society, 1963, First Draw
by, Deeper dril)ing with enphasis on facias analysis and/ strata due to flexure over the edge of uplifted Precanbrian ﬁ—ﬁ? L Cnm’m"m\m Cudatost: oriars fouhe
River Basin, Wyomin W Montans,
T scomrres in the Lonar. belegzotc sectian, TSRt i ditiona] of! and gas potential fin Johnson County e, l.my secons Ranut} Fla1d Conferance
The majority of the producing fields in the county are includes stratigraphic accumulations. The mortheast cor- ks ynoo on Wyoning Sandstones, 292 p.
anticlines, Anticlines bre convex-up folds of continupus ner of the county 15 a good ares for such travs. There is Hyoming 011 and Gaj Lonsarvation Comfssfon, 1973, Wyoning
Sirats on uhich the 1inbs of the fold dip in opposite di- a good passibility that the northwest-southeast Lower Cre- o and e Beatretiers Ta
rections. "Such structures are, generally the resylt of ver- taceaus sandstone trends located in Campbell County, imme-
Tieal movenent of Prac Blocks (see geol- diately exst. may extend into Jonwson County. Athoush
ogy plate). )IWNCI\‘NMS g!nerﬂly i((um'\it_e at the crest well control {5 spars: dditional drilling throughout the
of such structures within porous and permeable strata. jors Mllryl:ld;":;;ét"t:f;""w"ﬁ.::"::“ﬁ:n el
days. 2?’:g::;:?—:t:;:D::::Eel:i&h;:zg::ﬁ;tm‘vz EZ'.,E‘VQ.L’.! o slr"!gmhicl;ccws;mz:s alony Lover Parkozsie pin:h-
outcrop expression, Today, the explorationist must look The. dm'ﬁ' ;’;‘mu“ plirissl n{r Johnson County might
y might
e T i Ty e be reversed with mow and inteorated exploration concepts ad
B well as enhanced recovery methods for existing fields.
- ‘,1u:},j:g;'::“‘,;"';":‘,‘:,f““ﬂ,':"lﬁi,:",i:';:‘::"‘?ﬂ;: cconcnic conditions renain favordble for exploration in the
Reno and Reno East Fields demonstrates production from an NMP Hountain f“'e%mn' sdohnson County may be expected
anticlinal trap. Production is from the Pennsylvanian yield many new fields
Minnelusa Formationat a depth of approximately 15,000 foet.
The cross-section Urelgn Suscox est-Dugout shins . 5
production fron anot of structural trap == oné in o l & G P d
which faulting urodw:es Wom highs and barriers to hydro- ' QS I’O UCTIO“
carbon migration. Production in this field is from the
Shennon and K" Sandstanes, with forty wells producing from e o O COMLATIVE srocrion TO
average depths of 2,860 feet and 4,700 feet, respectively. DISCOUERY EATE LogkTIon DaaTion SETME.  MELE o) ey smaws
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CRS-4 JOHNSON COUNTY, WYOMING

VEGETATION

R.B2W.).

smithii.

(T.47N., R.85W.).
facing slopes.

Scientific Name

Abtes lasiocarpa

Agaseris glauca
agropyron (5pp. )

Agropyron cri
Agropyron das,
Agropyron repens
Agropuron snithil
Agrapyron spicatun
Agrostis aiba
Allium cernuum
Amelanchier alnifolia (oreophila)
andropogon garardi
Andropogon scoparius
Antennaria rosea
Aristida longiseta

nica cordifolia

Arcemis
Artemisia £ilifolia
Artemisia frigida
arcemisia nova

Astragalus (spp.)
Atcipler confertifolia

Atriples muttalli (gardneri)
4

Boutelous curtipendula
Boutelous gracilis

Sromus japenicus
Bromus marginatus
sromus tectorum
Calamagroscis canadensis
Calamorilfa longifolia
Calochortus nuttalli
carer (s0p. ]

ox filicoliat
Carex geyeri
Castilleja coccinea
Cercocarpus ledifalius
Cercocarpus montanus
Chenopodium al
Chrysothamus lancealatus
Chrysothamnus nauseasus (speciosus)
Cirsium arvense
Cracaequs (spp.)
belphinium bicolar
bistionlis splcars stricta

Gutivrrezia saro

Juniperes communis
Juniperus scopulorim

Lepidium (59D,
Lupinus {spp.)
Malica bulbosa
Melilotus (590.)

Sheperdis canadensiz
Sitanion hpstrix
sSolidago (spp.
Sarbuz americans
Seipa comata

stips viridula
SumBhor icarpos albus
Taraxacam officinale
Zigadenus venenosuz

Grassland_(bottom)-sagebrush(background)-coniferous site on the Big HoraMountains
Sagebrush communities are frequently found along draws and south

Principal Plants of Johnson County

Common Hane

alpine fir (subalpine f.}
boxelder maple

western yarrow

pale agoseris
wheatgrass, auackarass
crested wheatgrass
thickspike wheatqrass
common quackgrass
western wheatgrass
bluebunch wheatgrass
redtop bank.

nedding

!lskuun servicenarry

silver sagebrusn
sand sagebrush
fringed sagewort
black sagebrush
Eirdfoot sagevort
bud sagewort

basin mg sagebrush
mi Ty

Sradscat salthush
nuttall saltbush
arrouleal balsasroot
water bire

it
sidevats grama
blue grama
brome

smooth brome
Japanese brome
Fountain brome
cheatarass brome
Bluejoint reedorass
prairie sa

sean n-arlDllSdiily
s

ge
threadleaf sedge

elk sedg

<common indianpaintbrush
curlleaf mountainsanogany
true mountainmahogan;
Tambsquarters gooseroot
Tanceleaf rabbitbrush
rubber rabbitbrush
conada thistle

hawthorn

Tittle larkspur

inland saltgrass

giant wildrye
wildbucknheat

meadow barley
foutail barley
baltic rush

coman juniper
rockymountain juniper
prairie junsgrass
peppere,

lupine

onion nelic
susetclover
white sweetclover
yellow swestclover
mountain bluebells
plains pricklypear
indian ricegrass
penstenan

imathy
alpine Linothy
phlox
engelmann spruce
Jodgepole pine
Timber pine
ponderosa pine
blu
kentucky bluegrass
sandberg bluagrass
narrowleaf poplar
eastern poplar
quaking aspen
shrubby cinguefail
coran <hokecherry
<comon douglastir
ok
willow

tunbleweed russianthistle
black greasewoed
stonecro

russet buffaloberry
bottlebrush squirreltail
goldenrod
americen sountainasn
nead]sand

meadow deathcarus

Gently rolling foothill grassland site east of the Big Horn Meuntains (T.47H.,

Principal species include xoeleria cristata, Stipa comata and llqrow:an

Grassland-riparian site of the Powder River floodplain in July (T.50M., R.77W.).
The area is dominated by a variety of perennial and annual grasses, forbs and
cottonwoods

LEGEND

Grassland and associated herbaceous plants, not under cultivation. Perennial grasses
predominate and determine the aspect. Ex.: Bouteloua gracilis, Agropyron smithii

I
I

Alluvial areas; drainage from nearby highland (erosion usually heavy; sometimes sa-
line.

I
j

i

Areas dominated by grasses rather than sedges. Generally moist, meadow-1ike areas in
open timber or floodplain areas, becoming moderately dry by midsummer. EX.: restuca
idahoensis

Areas characterized principally by sedges, and by very poorly drained and/or partial-
1y submerged soils. Ex.: Carex

Lakes, reservoirs, and other major water impoundments.

Areas characterized by annual grasses or weeds. Also includes areas in transitory
stages and semi-permanent conditions. Ex.: Bromus tectorum

Areas where sagebrush predominates.

Areas where the various salt desert shrubs of the acriplex family form the predomi-
nant vegetation/aspect. Ex.: Atriplex nuttalli

5]
B

Areas where greasewood (sarcobatus) fs the predominant vegetation/aspect. Includes
valley floors subject to overflow during flood periods or areas underlain with ground
water at shallow depths and having saline soil. Ex.: Sarcobatus vermiculatus

Areas where browse, except sagebrush or subtypes, gives the main aspect or is the
predeminant vegetation. Shrubs occupy the transition zone of lower mountain slopes,
foothills, and plateau areas. Ex.: Cercecarpus ledifolius

Areas characterized by poplars (cottonwoods), willows, and other vegetation supported
by stream water,

Areas characteristic of Pepulus spp. and other deciduous trees not including riparian.
Residential, business, and industrial areas (mines and mills included).

Areas where the land is cultivated for farm-crops, natural haylands, irrigated pas-
tures, and fallow fields.

Areas characterized by coniferous species.
Areas where timber has been logged.

Areas of timberland, brushland or woodland that have been burned over, and a woody
vegetation is absent as a result of disturbance. Litter-covered ground is included.
Areas of solid rock or areas of very rocky land are characteristic. Vegetation is es-
sentially absent.

A he Imost, etation exists and which have not been disturbed by man.
R Iitermittent 1akebeds, rocksiides, neavily eroded soil

NoT Density Classes & Type Designations

DENSITY CLASSES *

The vegetation map of Johnsen County, Wyoming was Class Definition Percent

compiled from interpretations of Skylabcolor in- cover

frared photography (S-190A, Track 5, Pass 10, 5 continuous 76-100

June 13,1973, Roll 15, Frames 229-231) and high- 4 interrupted 51-75

altitude color infrared aerial photography (NASA : parklike 22
1

Flights 72-138, August 11, 1972; 73-147, August 30, tracesnone g
19735 no. 239, June 20, 1973; no. 248, August 7,
19733 no. 310, May 7, 1975). Areas not covered
stereoscnmca'l]y by high-altitude aerial photo- el i deeity
graphy (See reliability index) were generalized

from 1:24,000-scale U.S. Forest Service, forest-

type maps.

TYPE DESIGNATION

*Density classes vefer to the percentage of ground covered by
the total vegetation within a vegetation type

A

JOHNSON

COUNTY

Stereoscopic color-infrared aerial
photography was not available for
that portion of Johnson County shown
cross-hatched. Mapping in this area
was generalized from U.S, Forest
Service forest-type maps, Bighorn
National Forest, Wyoming.

Grassland-sageorush site comprised of perennial grasses (agzopyron $pp., Souteloua

spp., Stipa Spp., etc.)and scattered big sagebrush (artemisia tridencataj (T.45il,
R.82H.).

[T

This map details the najor vegetation types in Johnson County, Wyoming.

The vegetation varies from the
widespread grass and_sagebrush types of the plains to alpine meadows and coniferous stands of the Big

Horn Mountains. A classification scheme consisting of twenty vegetation types was employed. Vegeta-
tion types were delineated by the aspect of the area. Density classes and principal plant species were
derived from analysis of field data collected during the summer of 1975. The field data was obtained
using the square Toot density method and line mt:mept sampling methed. The vegetation type and den-
sity class are shown by numbers, resp=:t1v=|y {i = -3: Symbols of the principal plant species mak-
ing up the vegetative cover are given (i.e. B

REFERENCES
Kuchlzr, A. 1976. "Vegetation Happh\g"» The Ronald Press Co., N.Y.
[nter-Agency Rillg! Survey Comm.. . "Instructions for Range Surveys".
Beetle, Rgcmmndad Plant Names". Res, Jour. 31, Ag. Expt. Sta., UW.
Tnne-nus, Jnnn r 1975. Persomal Communication. Plant Ecologist, Rocky Mountain Forest and
Range fxperiment Station, Laramie, Wyo.
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WATER

Climate & Precipitation

The climate of Johnson County is influenced strongly
by the local topography. As the most prominent topographic

Groundwater

Groundwater in Sheridan County is available from sev-
eral geologic formations. Aquifer characteristics of the
units are generally favorable near the recharge area in the
Bighorns but unproven farther eastward. Recharge is from
precipitation and infiltration from streams crossing the
outcrop,in the narrow belt of steeply dipping sediments a-
long thé Bighorns. Some interformational water movement

CRS-4 JOHNSON COUNTY, WYOMING

feature in the county, the Bighorn Hountains exert the most il occurs, mainly in aveas of secondary permeability from frac-
control over temperature and precipitation. The highest 2 turing and solution. Wells in sonie formations flow at the
nual totals of precipitation in the county fall on the o surface because of artesian pressure. Alluvial deposits
high crest of the Bighorn Mountains. = along the river valleys areunconfined, or water table aqui-
9! q
A maximum of 24 inches of mean annual precipitation, i fers. They receive part of their recharge from irrigation
in the form of both rain and snow, is received in the north- a water.
e fo 5 g
western tip of the county. The driest part of the county LEGEND =1 Paleozoic formations with the best groundwater poten-
is on the southwest corner, fna belt roughly parallel to tial are the Madison and Tensleep formations. Other favor-
the mountain front end extending into the basin_ to the ww able units are the Bighorn Dolomite and Flathead Sandstone.
northeast. In the more arid parts of the county, less than . b The most favorable Hesozoic aquifers include the Clo-
n mﬁhez of mea;\tn:nual preupw:a;mn my be .:mm:lgated Indicates = vew—l,y6 Mesa:ar\dre F0x| Hills andﬂ:.ance formatians.,
st precipitation is received in the spring and sum- : enozoic formations are the most common source of
mer months. At the Buffalo weather station, more than half one inch groundwater for domestic and stock uses and include the Ter- . .
the total annual precipitation usually falls in April-duly. variation tiary Fort Union, Wasatch, Arikaree and Khite River forma- Major Aquifers
Buffalo receives about 41 inches of snowfall annually. . \ tions as well as Quaternary alluvium. .
Seasonal variations in temperaturs are grester on the in annua Groundwater availability is shown on the adjacent With
plaing than in the mountains. At the Buffalo weather sta- it chart. Water well locations and geologic sources, as well Gri
tion, the record maximum temperature was 106 F; the record precipitation as distribution of aquifers, are shown on the oundwater
minimum, -40 F. The length of the growing season at Buffalo Potential
averages about 119 days, usually extending from the third SOURCE: Hodson, and others, 1973, Water resources of the
week of May_to mid-September. Inthe higher mountsin areas, Powder River Basin and adjacent areas, Northeastern
frost usually occurs throughout the year. . " Wyoming, U.S. Geological Survey Hydrologic Investiga-
The few dry-land farme in the county depend on a for- 4k Precipitation tions Aﬂas HA-465. % o
tunate distribution of spring and sumer rains. Cool, wet augin Auumm a smcm
springs seem to moderate the severity of grasshopper infes- gauging : |
tations, which can cause serious crop damage in this area. station eologic Formations & Potential Water Su
The prevailing winds in the county are from the north G 9 PPl “
west and are strongest in early spring. N pocooo)
UNIT LITROLOGY GROUKDRATER WATER QUALITY
SEFERRNCES Scale b e Nt Wasatch & Fi. Union
For i
Becker, C. F., and Alyea, J. D., 1964, Temperature proba- . ormations
bilities in Wyoning: University of Wyoming Agricul- 1:500,000 -
Soral Eperinent Station Boljetin 415, p.
1964, Precipitation probabilities in Kyoming:
T University of wynmmg Agricultural Experiment Station Cloverly, Fox Hills
Bulletin 416, p. 9. s
Dunnewald, T. J., leknnzr. 0., and Roath, W., 1939, Soil Mesoverde Formations
Survey of Johnson County, Wyoming: United States Soil
Conservation Service, Series 1933, no. 28, p. 5-7.
Madison and Tensleep
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Yearly Temperatures in Buffalo
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MODIFIED FAN: U, 5. Geological Survey Mydrologie Atlas f6s.

Surface Water .

Johnson County is drained by the Powder River and its
tributaries. Most of these streams begin in the Bighorn
Hountains where the precipitation is highest. Heavy winter
snowpacks and rainfall caused by afr rising over the Big-
horns provides most of the runoff during the months of Ap-
ril through July.

The flow and character of surface streams depends on
geology, topography, vegetation and climate. Hon-mountain
streams have low flows and high sediment loads. Soil ero-
sion is a problem in the basin area due to sparse cover,
easily eroded soils and nonresistant rock units. Reservoir
storage projects are confronted with high siltation rates
and evaporation losses. Some surface stream flows are ap-
parently lost to groundwater recharge as they cross carbon-
ate rocks in the mountains, but most of the stream flows
energe as springs and seeps in the foothill

Traditionally the main use of surface water 1s irriga-
tion along the stream valleys. The municipal supplies of
Buffalo and Kaycee also depend on surface water.

Energy development in the Northern Great Plains has
resulted in competition for existing water supplies as well
as new sources. Transbasin dwer‘smns and intensive ground
water development have been proj

Water appropriation in the Pomer River is controlled
under the Yellowstone River Compact which provides that no
water can be diverted from the basin without consent of all
signatory states. A number of reservoir sites in Johnson
County have been proposed in arder to fully appropriate
liyoming's share of the Powder River water. These proposed
sites and permit filings are shown on the map

L‘a...

+ LOWER GRAZY'
v wcmm '(ﬁa\oooh

. =

Water Quality

Quality of the water in a stream system changes with
flow and season. The amount and composition of dfssolved
solids in streams is primarily a function of how long the
water is fn contact with rock and soil. Usually during high
runoff, surface water has a lower mineral content than dur-
ing periods of low flow.

Vater contributed to the surface from the grounduater
systef, Such as in seeps and springs, often has more dis-
solved solids than surface water. lexagons on the map i1-
Tustrate the composition of surface water semi-annually for
each station.

SUIDE_MERIDIAN

BOX ELDER

10TH

GROUNDWATER

Groundwater quality in Johnson County ranges from good
o Mighly mineralized. depending on the squifer. —Both
“hard! and "eoft” usters occur throughout the ¢

mOST COMMON WAter types are sulfate and blcirbunr
ate with calcivm and sodium the dominant cations.

though Precanbrian rocks have small water yfelds,

the water usually contains less than 100 mo/L of dissalved
solids. Both Paleszoic and Mesozoic recks contain a vari-
able range of dissolved solids, from less than 100 mg/L to
4000 ng/T. Cenoivic rocks havi even more variability, fron
less than 100 mg/L to 8000 mg/L. Circles on the map show
total dissolved solics and major constituents of groundwater
as well as the producing formation (see geologic chart for
formation key)

REFERENCES STANDARDS

Drinking water standards of the U. 5. Public Health
Service recommend less than 500 mg/L dissolved solids for
husén consunption. Stock water could be used up to 5000
mg/L but good stock water is less than 1000 mg/L. Stan-
dards for the most cosmon constituents in Johnson County

Hodson, Warren 6., Pearl, Richard H., and Druse, Stanley A.,
1973, Water Resources of the Powder River Basin and
adjacent areas, northeastern Kyoming: Hydrologic In-
vestigations Atlas HA-465, U.S. Geological Survey.

state, Engincer, 1873, The lyoning franewdrl waser plan: water are:
g Water Planning Program, p. 155-196 Haximum
, unpublished stream flow records. Constituent /L for

US.0.1., 1973, Water resources data for HWyoming, Part 1

o
ﬂv‘inking water
Surface Water Records, U.S. Geological Survey, 244 p. Calcium (Ca)

Magnesium (Mg
250 total
Sodiun {Na)

Potassiva (KJ

MEAN MONTHLY FLOW

Carbonate (i not
1949 - 1972 Bicarbonate [ﬁcugl deternined

su ) 250

Btorioe teh 20

(At Sussex)

Total Dissolved Solids (T0S) 500
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