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Most of Casper's water supply is derived directly from the North Platte River or indirectly from alluvial
——  deposits rechaiged by the viver. The North Platie has played a vital part in Casper’s growth: however, devel-
opment projects which utilize the river's flood plain should be undertaken with a great deal of caution.
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SURFACE WATER

Parts of three principal drainage basins are included in Natrona
County. These basins are the Wind River drainage, the Powder River
drainage, and the North Platte River drainage. All three of these
drainages are part of the Missouri River drainage. In addition to the
three principal drainages, about 3 square miles in the extreme north-
eastern part of the county are part of the Cheyenne River drainage.

The North Platte River is the main stream in Natrona County and
drains nearly all of the south half of the county. Flow in the North
Platte is regulated by Pathfinder and Alcova Dams in Natrona
County and by Seminoe and Kortes Dams in Carbon County. The
major tributary of the North Platte River in Natrona County is the
Sweetwater River. Several small creeks, of which Poison Spider
Creek, Casper Creek, Bates Creek, and Poison Spring Creek are the
main ones, flow into the North Platte River between Alcova Dam
and the county line.

The South Fork of the Powder River drains the north-central part
of Natrona County. Both Willow Creek and Buffalo Creek drain into
the South Fork of the Powder River north of the county line. Salt
Creek drains the northeastern part of the county and is perennial
north of Salt Creek oil field because water produced in the oil field
is discharged into the creek. Salt Creek joins the Powder River north
of the county line.

Badwater Creek is the only major stream in Natrona County that
belongs to the Wind River drainage. Several other small creeks flow
into the Bighorn River. The Wind River and the Bighorn River are
the same; the name changes from Wind River to Bighorn River where
the stream enters the Bighorn Basin (Crist and Lowry, 1972). Most
of the streams and reservoirs described above can be located on the
LANDSAT sheet or on the Surface Water Map on this sheet.

CLIMATE AND PRECIPITATION

Natrona County has a temperate, semi-arid climate. Average preci-
pitation varies from less than 7 inches in the west-central portion
of the county to almost 32 inches on Casper Mountain. Casper
Mountain is an anomalous area since the highest average for any part
of the rest of the county is only 14 inches. Precipitation for the
county is generally not enough for dry-land farming, and irrigation
is necessary for most crops. Usually more than 50 percent of the
annual precipitation occurs in the months of April through July.

Mean and Extreme Temperatures (°F)
Casper Airport for the 48 Year Period, 1931-1978

Mean Daily Mean Daily Monthly Record Record
Maximum Temp.  Minimum Temp. Mean Temp.  Highest Temp. Lowest Temp.
Jan. 33 14 23 57 —40
Feb. 37 16 27 65 -2
Mar, 42 20 31 73 -16
Apr. 55 3 43 81 -3
May 66 40 53 89 16
Jun. 76 48 62 101 28
Jul. 86 56 71 104 39
Aug. 84 55 70 98 36
Sep. 76 47 62 95 15
Oct. 61 35 48 85 12
Nov. 44 24 34 68 -20
Dec. 36 17 26 65 -18
Year 58 34 46 104 —40

TN

May receives the greatest precipitation and January receives the
least.

Winter and summer temperatures vary widely due primarily to high
elevation and dry air which permit the passage of warm and cold
air masses and rapid incoming and outgoing radiation. The table
shows examples of these varying temperatures at the Casper Airport
for the 48 year period, 1931-1978.

The growing season in Natrona County varies from 120 to 130
days: however, for many crops, lack of precipitation may be more a
limiting factor than length of growing season.

During the winter, air inversions tend to form along the north side
of Casper Mountain and the Laramie Range. These inversions result
in smog along Casper Mountain: they occur on calm days and usually
dissipate when the wind increases in velocity (Coleman, 1979).

Southwest and west-southwest winds are the most common in
Natrona County with average windspeed at the Casper Airport of
around 13 miles per hour. Wind gusts greater than 50 miles per hour
are occasionally recorded; 81 mile-per-hour gusts were reported in
March 1956,

GEOLOGIC HAZARDS

With the tremendous growth Casper has experienced in the past few
years (1979 population estimated at 75,000), there has been a
tendency to develop most land in the vicinity of Casper. Develop-
ment is now going on in areas with sand dunes as well as in areas
with shrinking and swelling soils potential.

Shrinking and Swelling Soils

Volume changes from hydrating and dehydrating clays may cause
extensive damage to buildings, patios, driveways, basement floors,
highways, and buried utility and service lines.

Much of Casper and the surrounding area is underlain by rocks of
Cretaceous age. Many of these units contain beds of bentonite (a
clay produced by the alteration of volcanic ash in place, largely
composed of smectite clay minerals that are generally highly col-
loidal and plastic) which cause most of the shrink-swell problem.
Sometimes, development in areas that have shrink-swell potential
cannot be avoided; in those instances, foundations should be
designed and inspected by a registered professional engineer special-
izing in soil and foundation engineering. Interiors should also be
designed to minimize shrink-swell effects. Two other factors which
must be considered are proper drainage and landscaping. Water must
not be allowed to stand near foundations, watering should not be
done closer than 5 feet from the foundation, and all trees should
be planted 15 feet from any building to control moisture loss. Large
water-loving trees such as cottonwood, willow, and Russian olive
should be at least 20 feet away. If construction is planned for an area
that is suspected of having shrink-swell potential, it is important that
a soils engineer be consulted and that the architect be made aware of
any expansive soil problems. When looking at an existing house, a
prospective buyer should look for signs of movement such as cracks
in floors, driveways, sidewalks, and walls. Some badly damaged
homes have been repaired on the outside and paneled on the inside
to hide damage. If the prospective buyer suspects anything, a pro-
fessional engineer or home inspection consultant should be hired
before a contract is signed (Holtz and Hart, 1978).

Windblown Sand

Houses, such as the one in the top picture on the right, are being
built in the windblown sand area northeast of Casper. The bottom
picture on the right shows what can happen once the stabilizing
vegetation has been stripped away: the sand is free to be moved by
the wind, and in this case is covering the fence and moving onto the
road.

Another problem associated with building on windblown sand is
that this material may be subject to settlement or hydrocompaction
when water is allowed to saturate the deposits. The thickness of
windblown material may be variable and bedrock with high swell
potential may locally be fairly close to the surface.

Earthquakes

Casper has experienced four tremors in the past 86 years. The first
occurred on June 25, 1894 and according to an account in the
December 11, 1942 Casper Tribune-Herald, dishes were knocked to
the floor and several people were thrown out of bed. The water in
the North Platte changed to a reddish hue and became thick with
mud. The second and most violent earthquake was on November
14, 1897. The northeast corner of the Grand Central hotel was rent
by a crack two to four inches wide, extending from the third to the
first floor. The third shock occurred on October 25, 1922, It lasted
only about one-half second and caused no damage. The last earth-
quake to affect Casper was on December 11, 1942, It rattled dishes
and pans all over Casper, but did little damage.
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Sand deposits that have been semi-stabilized may be highly susceptable to erosion when disturbed. —
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EXPLANATION

Contours represent average precipi-
tation received in one year, in
inches. It should be noted that
these contours are based on regional
trends, and local variations may
exist. The contour interval is one
inch except for the one large
anomaly shown for the Casper
Mountain area: the extent of this
32-nch contour is not accurately
known; therefore, it is dashed.

The Geological Survey of Wyoming, 1980
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EXPLANATION

“ Alluvial deposits. Unconsolidated Windblown deposits. Unconsolidated sand.
silt, sand, and gravel.

|Ogallala Fomation. #eterogenvous deposits of silt, sand, and

gravel; may be unconsolidated or well cemented. In some areas.
thin deposits of sand and gravel of Fleistoceno age, which on

umnlogi: eriteria cannot be separated from the Ogallala Formation.

QUATERNARY

Arikatee Formation. Lighé-gray sandstane, fine- to medium-grained;
g contains some thin beds of limestone, tuff, and conglomerate.
| White River Formation. Twrd, uppor momber is predominantly sand-

stone and conglomerate. Twrl, lower member is pinkish-gray silt-
#tone contaiaing minor conglomerate lensos.

Wagon Bed Formation. Bentomitic Intrusive and extrusive rocks. r
d: sandstone, and

oligocana
——,

TERTIARY

Wind River Formation. variegated claystone and shale, brown and
gray sandstene, and lenticular conglomerate.

acana
——

H
g Fort Union Formation. wind River Basin: Shotgun Nember consists
of vary fine-grained sandstone and siltstone; Waltman Shale Member
E consists of silty and shaly claystone with a few thin beds of sandstone;
unnamed

Tful, lower member consists of claystane and siltstons interbedded with
sandstone; carbonaceous material less abundant.

Lance Formation. Brown and gray sand-
atone and shale; thin coal and carbo-
naceous shale beds,

Fox Hills Sandstone. Light-colored
sandstone and gray sandy shale.

Lance, Lewis, and
Lowis Shale. Gray sandy shale and Meetectse For- Mecteetse Forma-
tenticular sandstone. mation and tians

gray carbonaceous shalel
interbedded with sand-
stone and thin ceal

Musavexd: Formation. Gray and brown missive to thin-bedded sand-
tane, and carbonaceous shale and coal beds; Teapot Sandstone
Nombor at cops unnaned niddie members Facknan Sandstons Nenber 4t base.
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CRETACEQUS

|Steele Shale. Gray shale with num-
Jerous bentonite beds and thick lem- Cody Shale. Gray soft shale and lenticu-
ticular sandstones. lar sandstone beds) gray limg shale at
base; Sussex Sandstone Member about 400 feet above
[Niobrara Formation. Light-gray Shannon Sandstone Nembar; Shannon Sandstone Member
limestone and gray te yellow, about 2,000 feet above base.
spackled Limy shale.

Frontier Fommation. Gray thick sandstone beds in upper part; lower
part centains black shale and white bentonite interbedded with
sandstone.

Mowry and Thermopolis Shales. Mowry Shale {s black and gray,
weathers silvery gray, is hard, contains thin bentonita bods.
s Shala i& black and soft; Muddy Sandstone Nomber 150-250 foot

Cloverly and Morrison Fomations. Cleverly Formation is light-
joray sandstone and lenticular conglomsrate interbedded with varie-
gated bentonitic claystone; Morrissn Formation is variegated claystone and
gray silty sandstone lenses.

Lower Crataceous
5
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Jurassic
JURASSIC

Sundance Formation and Bell Springs
{ sandstone; persistent Member of Mugget Sandstone, Triassic(?)

uj

Upper Triassic(?)
TRIASSIE(TY

thin-bedded sandstone Bell Springs Nember consists of very fine-grained
at base. sandstone and pale red siltstone beds.

TRIASSIC

|Chugwater Group. Includes: Jelm Formation at top is red sandstone
and siltstome; Alcova Limestone in middle is gray Illlunlﬂld dime=
stone; and Red Peak Formation at base is red shale and siltstons

FREMONT COUNTY

Goase Bgg Formation. red shale, : Chugwater Group and Goose EBgg Formation.
gray dolomite and limestone, and

anhydrite and gypsum beds
Tensleep P Casper For-
[y A N o e
and Amsden Formation.  and tan thick-bedded

CONVERSE COUNTY

PERMIAN
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by thin-bedded cherty  pink and gray lime-
delomite and lime- stone and dolomite,
stone and red shale; and red shale; red to _Pnleomi: rocks.
red to gray sand- gray sandstone at base.

stone at base may be Amsden, and Madison Forma-
the Upper Mississip- tions, and Cambrian rocks,
pian Darwin Sandstone undivided.

Nember.

HISSISSIPPIAN

50 Madison Limestone. Gray massive cav-
ernsus cherty limestone and dolomite.
Carbrian rocks. Thin glauconitic q
shale interbedded with iimy shale in
upper part; dull pink quartzite and sandstone
in lower part.

-hem:isn igneous and metamorphic Tocks.
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T~ Contact
Dashed where approximately located
N Fault
Dashed where approximately located; dotted where
40 concealed. VU, upthrown side; 0, downthrown side

Al Location of section

O 0l test
Number is depth to top of selected geologic map
wnit, in feeot below land surface. Data from
Petroleum Information completion cards
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Known resources of base and precious metals are limited to a few minor
occuriences in Natrona County. Probably the most irmportant metallic
deposits are banded iron formationsin the Granite Mountains and ura
associated vanadium deposits north of Casper. The iron formations are not
presently of commercial value; however, only cursory studies have been
made of these deposits, and they mesit further investigation of their
exh.'nl volume, and iron concentration. Very little is known about the

madium deposits north of Casper, other than that some ore was produced
mmmmuny with uranium in 1956 and 1957,

Other reported metals in the county include disseminated Phanerozoic
sedimentary iron deposits, low-grade copper mineralization from the
Casper Mountain and Rattlesnake Hills districts, and reported occurrences
of gold and silver minezalization on Casper Mountain

Although metals are significantly lacking, the county has several popi
Tocaliti Japidary stones and semiprecious pemstoncs
Mountains region of southwestern Natrona County. Agates
jary sediments and in Quaternary lag gravels; the most popu-
lar collecting localities are along Sage Hen Creck, where mn Sweetwater
moss agate B commonly collected. In the same general vicinity,
is found in lode deposits in the Precambrian crystalline mcks and in
placer occurrences in Tertiary sediments and Quaternary lag gravels.

¥

1IRON

Iron deposits of Natrona County can be separated into lwo categories
disinet in age and oriin. Thess are the Phancrozois sedimentary deposits,
¢ significance as potential iron resources, and the Precambrian banded
|rm| formation depasits, of possible future economic importance.

The Phanerozoic sedimentary iron deposits occur as heavy mineral
concentrates of magnetite and imenite in the Upper Creigecous Mesi-
verde Formation and Lewis Slu.le and as residual hematite deposits
restricted to late Paleozoic rocl

Heavy minersl coneentrates flam the titanium-bearing black sandstone
h in magnetitc (iron oxide), ilmenite (iron-titanium oside),
and other nonferous heavy e uranium plate, and industrial

deposits are identified in Natrona County in T.34N., R. nnw (Coalbank
Hills): T.3IN., RS2W. (Clarkson Hill): and T.33-34N ‘oison
Spider depasit) (Houston and Murphy, 1962). Although lhe black sand
deposits may provide an cconomic source of titanium, their low iron
content and tonnage prevent their consideration as an important iron
resource.

Palcozoic sediments at several localities in the county contain nodular
hematite and rich hematite layers. Particularly pervasive layers occut near
the bases of Amsden and Casper sandstones (Harrer, 1966). The available
iron is taa finely disseminated for economic consideration.

Precambrian banded iron formation deposits are the most significant
deposits in the county in terms of potential iron resources. These deposits
were formed as chemical precipitates in a Precambrian sca. Similar banded
iron formation depasits arc presently exploited in Fremont and Platte
counties at the rate of nearly 5.5 million tons per year. Available infor-
mation on the Natrona County Précambrian iron formations is limited,
bui il is apparent that the deposits do not contain enough high-grade
iron to mine feasibly under present economic con ns. Two chemical
analyses of the Natrona County iron formations show 25.3% and 49.0%
iron s Fe;0y. No tonnage estimates are available; however, the iron
formation in T.32N., R88W. reaches 75 fect thiek, in places (Pekarek,
197 :

COPPER

Although no significant quantity of copper ore has ever been mined in
Natrona County, early prospecting which began in the late 1800',
disclosed_copper mineralization both at Casper Mountain and in the
Ratlesnake Hills region.

The Casper Mountain deposit (T.32N., R.79W.), initially prospected
in 1892 and later in 1906, reported copper shipments to the Denver
Deadwaod smelter in 1906, A 100-fo0t shalt was developed on the prop-

-3 -] 5 ] 15 20 Mil
[ o I 0 520 25 30 Kiometers
CONTOUR INTERVAL 50O FEET
Explanation
' Precambrian rocks @, Minersl occurrence

BASE METAL, PRECIOUS METAL, SOME COMMON
METALLIC OXIDE, LAPIDARY STONE, AND GEMSTONE
OCCURRENCES OF NATRONA COUNTY

erty, in the hope of exposmg rich ore at depth: howewer, after economic
mineralization was not located, the operations ceased, The lonnage
shipped to the Denver smelter is not known, but undoubtedly was very
small in that the mine operations terminated after the first ore shipment
(Mokler, | ization oceurs s fracture fillings and
replacements d (7) arkosic conglomerate and the
Madison Limestone, on the souther flank of Casper Mountain.

The Rattlesnak:

flills were first prospected for copper and precious
metals at sbout the same time a5 the Casper Mountain area. A few pros-
pects were developed, ranging from a possible gold mine (King Solomon
Gold Mine) near the Black Mountain spodumene prospect (T 32N R 89W.

(Hanley et al., 1950), 1o a few copper pros T.32N., RETW. Low-
grade copper mineralization js exposed in mine dump tailings snd along a
fault scarp in T.32N.. R.87W. Cuprite, malachite, pyrite, covellite, and

AGATES

e is a form of banded microe: e quartz (chaleedony) com-
monly found as replacements or cavity fiings, Lapidary sroups have ong
and polished

USTRIAL MINERALS AND CONSTRUCTION
MATERIALS OF NATRONA COUNTY

Only a fe of Natrona Couny’s industrial minerae and conrt
are found in large enough tonnages to be considered econas
ey Dolennll resources. The foremost of these arc bentonite and sand
and gravel.

Bentonite has b the county since 1950,
is mined on the south flank of Casper Mountain and 1o the west of both
Salt Creek and Midwest. Sand and gravel deposits are abundant along
the North Platic River in the Casper area, but are absent clsewhere, or
found only in relatively small deposits,

In the past, smul camnages of whston, (ilispe, and rermiclte wore

ities never contributed significantly

o the ot Sate nduseril mineras production,

ASBESTOS, CHROMITE

In 1891, the Casper Mountain asbestos deposit was proclaimed to
contain asbestos of o pood quality a5 that produced from the famous
Cansdian mincs (Molker, 1923), ‘Sevenl miaing vntuzes wete cieated
10 develop the deposit, and mills were constructed on both Casper ai
Muddy mountains, but no ztmld is available to show how much mx(rna}
was extracted.

Asbestot i found at thie localies within the county — Casper Moun-
tain (see. 16 and 17, T.32N, R.79W.), Smith Creek (see. 19, T3IN,
R76%, and Green Hill (sec z TIIX, RIGW.), The ssbestos in o
deposits occurs s cross-fiber chiysotile veins and veinlels averaging 1/8
to 1/4 inch wide, scperated hy massive. mpmm layers (Beckwith,
1939),

The chromite on Casper Mountain forms massive to disseminated bands
IlI @ chromite schist. Chemical analyses-of the schist range between 3.6%
in the disseminated layers to 46.6% Cr; Oy in the massive layers.
\n (Mvmllc has been produced from Casper Mountain.

BENTON

Bentonite is a commercial term for clays containing not less than 75%
montmenllonite, Two bentonite varictics, separated on the basis of their
predominant exchangeable ion, are recopnized in Natrona County.

Some bentanites have sodium as the predaminant exchangeable ior
Due to absorption, these bentanites commenly expand up to°10 to 15
times their original volume in watcr. This unique property is valusble in
several industrial ses — especially in the petroleum industry for drilling
muds and in the iron industry for the pell n of taconite ore, These
odium rich bentonites, found dmost sxchusivcly in Wyoming and adje.
cent states, represent one bentonite varie

Calcium bentonites, the second variety, lack the swelling and colloidal
propertics commonly found in sodium bentonites. However, thess ben-
tonites are suitable for & number of industrial applications, including
decolarizing and foundry uses (Gillson, 1960).

The Cretsceous section of Natrona County contains several bentonitic
anging from a few inches 10 a few feet in thickness. The commer-
mportant bentonites in the Creteceous section are found in the
Movry, Frontier, Cody, and Steele formations.

Since 1950, Natrona County has produced more than one million tans
of bentonite, In 1978, 75,000 tons were mined and nearly 300,000 tons
milled within the county. (State Ad Valorem Tax Division report, 1979).
Both Benton Clay Company and the Kaycee Bentonite Portnership operate
active strip mines and bentonite mills in Natrona County.

FELDSPAR, BERYL, SPODUMENE

Pegmatite &5 an exceptionally coarse-grained granitic rock, commonly
rich in minerals found only in trace amounts in most grani ¢ concen-
tration of a number of indust minerals makes F?Emll\ﬂ a Vilulhk
exploration target if suficient tonnage is availal reported
Mountain and in the Granite Muun e mmm: on Casper
Moui is of two types — 3 simple, o granodioritic rock,
and & simple white granitic pqgmxum mmam et sL 1979). One pegma-
of the latter vaniety yielded a 2,400 tons of 'Elﬂspﬁl begn 3
th sporadic pfodm-hun recorded up to Ad

on reports).
ite is ﬁ:\dipar m'l\ mi cummm quartz, biotite, and musco-
site gangue, with @ min joubly terminated beryl. The
feldspar {plagioclase nd i ml]mu % a souree for potash and abrasives,
with some high quality material useful in the manufacture of false teeth
Some of the feldspar produced on Casper Mountain was high-graded for
dental uses (State Mine Inspector Annual Reports).

Two tons of beryl (an imponant source of beryilium metal) were
produced in 1956 (State Mine Inspector Annusl Reports). The mined
beryl crystals were commonly several inches in dizmeter.

The Black Mountain pegmatite (T.3IN., R:89W_} in the Granite Moun-
tains area contains up to 50 percent spodumene and progressively de-
creases to 10 percent spodumenc near the footwall of the prospect {Hanley
et al., 1950). Spedumene is an important source of lithium. Industrial
wses of lithium nange from clectrical battery storage cells to newtron
‘moderators in nuclear reactors.

GYPSUM

Gypsum deposits of any n.nmun\r:n Wyoming are found in Permian,
Triassic, and Jurassic red bed strata (Goose Egg, Chugwater, Gypsum
Sorings fommations). In Natrona County, thesc Sta arc exposed along
the nerthwestern flank of Casper Mountain; near Alcova; along the northe
eastern flank of the Rattlesnake Hills: and awuu the southern flank of the
Bighom Moumains. The gypsum in Wyoming s rarkably pure, but
no gypsum has been mined in Natrona County (Osterwald et al., 1966)

SAND AND GRAVEL, LEDGE ROCK.

Sand and gravel deposits arc rel xivcly scarce in Natrona County.
The southeasiem partion of the county has abundant resources,
and these are found along the North Platte River lezy in fNloodplain snd
termace depo me dirty and predominately thin gravel deposits form

ey sloping surfaces slon the Cesper Moantain front but Twes e of
¢ value. North of Casper, dune depasits are sources of relatively pure
Mml

north and central partions of the county, sand and gravel are
[ullndlﬂ ﬂuud?l:ln deposits and as thin cappings on local terrace remnants
and upland surfaces. But, for the most part, these deposits are too small
to be commercially exploited.

Precambrian rocks in Natrona County are s potential resource for ledge
rock (crushable material). In addition, both the Alcova Limestone Member
of the Chugwater Formation and the Madison Limestone in the Casper
Mountain wicinity are potential ledge fock resources. (State Highway
Department, 1966; 1968).

LIMESTONE-DOLOMITE

The late Paleozoic section in Natrons County s pr!ﬂamin“:]y time-

stone beuring. Rock units of potential interest Alcova, Min-

nekahta, Madison, and Casper Hmestones. However, 0o lmesione 1§
mined in Natrona County.

Reported chemical analyses of limestone and dolomite in N:

County are as follows:

recognized thal agates can be cut 1o excellen
stones of fair value.

One popular agate ind to Wyoming is Sweetwater moss agate,
a gray-blue agate with black dendrites. Collecting localities for Sweetwater
agate extend along Sage Hen Creek in extreme southwestern Natrona
County and into Fremont County (Root, 1977,

A pale-grecnish-gray translucent agate known as Angel agate is found
in the Split Rock Formation and nearby surrounding drainage areas of
the Split Rock Formation in T.29N,, R.89W,

In the White Ridge area, agate “recfs” of the Moonstone Formation

bomite are found s nssun- ngs in fractured schist host
rock. A sclected sample assayed 1,5 copper, 800 ppm lead, 170 ppm Zn,
Wi s trace of ickel and shen (bokarel 19770

GOLD AND SILVER

In every established prospecting and mining camp near the tum of the
century, rumors of fabulous riches of gold and silver filled the mine
ventures with excitement. The Casper Mountain District was no exception,
Eadsville, 3 mining camp long since abandoned, was established in the
late 1800's by prospectors in search of gold (Kinttel, 1978), Silv
reputed to assay as high as $66.00 per ton (1890 prices) in rich
(Mokler, 1923), but such reperts can not be verified in that no record of
silver production from the Casper Mountain disirict is known (o eist,

Free milling gold in a quartz vein near the northeast slope of Casper
Mountain was located in 1897, The vein, found between the heads of
Goose and Hat Six creeks (probably in T. tested 3 to
$4.(1897 prices) in gold, The vein was prospecied in Govse Creek Canyen
with unfavorable results (Makler, 1923).

A disbase dike in the Casper Mountain granite carried gold and silver
values (T.32N., R.79W. 7). No assay reports are available (Osterwald et
al., 1966).

TUNGSTEN

Massive quartz veins in the northwestern county comer (T4IN.,
R.8TW.) contain disseminated scheelite (calcium tungstate). The extent
of the mineralization appears to bn very restricted and no production
has been reported (Osterwald et al., 1966).

VANADIUM
Vanadium has been recovered from uranium ore in the northeastern
portion of the county in the Dry Lake - Nine Mile Lake and Pine Ridge
areas (see uranium plate). Vanadium is also reported on Casper Mountain
in T.32N,, R.79W. (Osterwald et al., 1966).

JADE

No records are available to account for the numbu of jade samples
that have been collected in the Granite Mount region of southwest
Natrona County. The jade found in Wyoming is a varicty of amphibele
Known as nL‘phnle. as apposed to jadeite (a pyroxene), the more \uluabl:
form of ja voming jade varies in color from a poor quality bl
Jade with qlmﬂz inclusions 1o the high quality emerald-green jade. m
dence suggests that jade is derived from hydrothermal alteration.

In Natrona County, jade occurs in lode deposits in Precambrian rocks,
in some Tertiary sediments, and as float in Quaternary lag gravels in the
southwestem comer of the county. Some of the highest quality jade found
in Wyoming has been collected fromlag gravelsin T.31N,, R.85W. This jade
is believed to have originated from Precambrian rocks south of the Rattle-
snake Hills (Love, 1970).

are Iy exposed in tl portion of the county. These
agates have not been as extensively exploited s other agates in this region
(Love, 1970).
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FORMATION

ORMEMBER  LOCATION ANALYSES (percenth

€O M0 S0,

Aleova TN, REOW. 477 10 92
12 feat thick) 490 034 76
463 087 114 217

Minneks TIN.REOW, 429 S8 82 22R0,

€1 fest thik)

Casper TIN,RSOW. 332 192 16 065R,0,
21 W2 16 -
M3 282 16 -

Madison TIN,REOW. 415 123 12 09R;0,

€30 foct thick)

Casper THN.RIOW. S11 16 16 -

Caspst TAHN.RIW. M2 130 83 -

Casper TIN.RIBW. $55 07 09 —

(After, Harrer, 1966)
MANGANESE

Manganese is reported to occur as patches and pocken prospect

pit in the Casper Limestone (T.32N., RI9W.). Manganite e aiso reporied
in the Arminto arca {Osterwald <t al., 1966).

PUMICITE

Pumicits, a finaly dividad voleasic mb, conias pimarly of shrds
and small pumice fragments. In Natrona County, pumicite deposi
Jocused in ihe Granite Mounsins ares (1) in beds commonly e than
four feet thick in the White River Formation, and (2) in two units of
the Split Rock Formation that are five to ten fect thick (T.29N., R.85W.).
The two pumisite beds in the Split Rock Formation have 3 combined esti-
mated tonnage of at least 15 million tens of pumicite per square mil
(Love, 1970). Although no pumicite is mincd in Nawona County, these
pumicitc deposits represent 3 Tesource for abrasives and light-weight
psregate.

RARE EARTH ELEMENTS
Rare earth elements and thorium are chemically and physically similar,
and arc therefore commonly found together. Thes mence
i a8 accessory minerals in granites, pegmatites, and alkalic igneous rocks.
Commercial rare carth deposits are rare, but do occur as placer deposits
and a5 rare earthorich pegmatites.
In the county, rare carths are associated with allanite-bearing pegmatites
in the touthern Bighorn Wountaine (T.391., R.8 10d 81W) (Ostervald
. 1966). Additionsl rare earths occur in fossil black sand placers
(m fan amiam) i acx Cretacaous s dsonts (Houston xnd Musphy,
ried in T.33X., RE3W. The mode of occurrence
of thivton Seponit s ot knewn, bt 1 Is probably & plcer sceumence

SODIUM SULFATE
Saline deposits commonly occur in undrained depressions where the
water evaporation rate is nearly equal to the water flow rate into the
Scpeeion, Sulee deposks n Nucreat Counky cenitin two gominant
alts — sodjum sulfste and sodium carbonate, ortant deposits
rc Tisted in he following tabi of chermieal analyes t4ken trom Onerwald
etal, (1966);

NAME  LOCATION ANALYSES (percent)

0y
Berthaton  NEWT.3ON., RS6W. 1726 11.69 3530 -
Lake 3736 6.30 50.26 6.08
Yale Lake  NEWT.3ON.RB6W. 3427 6.16 59.57 -
2044 13.84 65.72 -
New York  Sec. 12, T.29N., 78.86 8.20 12.94 -
a RTW. e e 11 -
Philadelphia 95.58 1.80 262 -
Claims. N
Omaha Sec. 34,35, T.30N., 9.49 BS.67 -
Deposit RBEW. 65.08 1670 =
‘Wilmington  Sec. 2,3,10,11, 5514 3142 -
and TN, RB6W. 9580 360 -
Wilkesbarre 2440 5789 -
Depasits

ation

Ex;

GRAVEL Includes some Recent to
Pleistocene grave

LEDGE ROCK  Includes Precambrian rocks,
Aleova Limestone Member of
Triassic Chugwater Foma-
tion, and Pennsylvanian Cas-

per Formation
BENTONITE-  Includes Cretaccous
BEARING M
STRATA i
Coly formators,
- Includes Upper Cretaccous
BEARING Mesaverde and Lance Form:
STRATA tiens and Tertiary Fort Union
and Wasatch formations
GYPSUM- Includes Triassic to
% BEARING Permian undivided,
STRATA Triassic Chugwater

Formation, Jurassic
Gypsum Springs
Formation, and Jursssic
undivided,

LIMESTONE- Illdudm Mississippian Madi-

BEARING Pennsylvanian Casper,

STRATA And Cretaceous Niobrara or-
mations and Akcova Lime-
stone Member of Triassic
Chugwater Formation.

PRECAMBRIAN
ROCKS

0 [

Bentonite mill (capacity in tons per day)

)
2/

Arca of extensive mining

Mine permit boundary

Abandoned underground cosl mine
Abandoned bentonite strip mine
Gravel pit

Sadium sulfate mine

Abandoned mine or prospect pit

. n»ux(@:

Industrial materials occurrence s identified
13380, = sodium sulfats, Na; CO,
sodium carbonate)

5KV Transmission lines (voltage in kilovolis)
fy  Hydroclectric power plant (plant name,
capacity in megawatts

Love (1970) reports the lol]auqllz analyses for Turkey Track soda lake
(sec. 20, T.29N., R.EEW.): NayO = 14,6 1o 15.6%; K,0= 031 to3.04%:
€20 = <0.01 to'0.40%: Mg0 = <0.01 to 0.04%; C1 = .43 to 0.98%; a
50, = 4.1 1o 24.0%.

A small tonnage of sodium sulfate is produced from a lake located
Natrona. In 1978, nearly 3,000 tons of the salt were produced
by the Pratt Sodium Sulfate Company. The predominant salt occurs as
the mineral mirabilite or Glauber's sait, which is marketed as s mineral
and feed additive for livestock (Hausel and Holden, 1978).

TITANIUM

Ilcpon:d nllmum d=p¢ﬂls in Lllmlla Cnunly oceur as. rutile (titanium
oxide) an san
Geposits of e Cretaceous age (Houston and Murshy, 1962 ec alto
Hausel, 1980; and discussion on jron, this platc).

VERMICULITE

Vermiculite is a soft, pliable micsceous mineral that expands of ex-
foliates into long worm-liks shapes when heated or acid tested. This un-
ususl property makes vermiculite useful for insulation, as a filler, and as
aconcrete aggregate (Osterwald et sL, 1966),

Vermiculite occurs in bands and lenses a1 a granite-homblende schist
contact in two prospects in the Sweetwater rocks (Granite Mountuins).
Kaolinite and sericite are alteration products of vermiculite and biotite
in these prospects. Approximately 225 tons of vermiculite were produeed
fiom the prospect in T.30N., RETW_ in 1941: and in 1942, 70 tons were
extracted from the prospest in T.31N., R.B6W. (Hagner, 1944). No ad
tional vermiculite has been produced in the county.

ZEOLITES

Zeolites are hydrated alumincsilicates that are used sommercaly %
water softeners, In the future, zcolites may have widespread use in the
purification of industrial, municipal, and atomic wastes. qul“ﬁ ||| Wyo—
ming are found in Cenozoic like bed deposits where the alkaline lake
solutions altered large volumes of air-fall volcanic ash, Z
in Natrona County in a tuif of the Pleistocene
ol Independence Rock;in a tuff inthe Pliocene Moenstone Formation near
Moonstone nd in a wif in the Miocene Split Rock Formation near
Split Rock (Surdam, 1972). No zcclite has been produced to date in
Wyoming: however, in 1973, the Double Eagle Mining Company of Casper
located reserves of high purity zeolites in neighboring Fremont County
(Diednich, 1976).

CES

Beckwith, RAL. 1939, Asbestas and chromite deposits of Wyoming:
Eeon. Geol, vol 34, no. 7, p. 812-843.

Bunfond, A.E.. Corbent, RG.. Franks. PC. Lorson, R.C..
Marsci, FA., Nanna, RF., Schuniacher, J.C.. er. R.E, 1979,
Precambrigit compicx of Caiper Mountein, Wyoming A prelimina
paper: Wyo. Geol. Assae., Eartl Sci. Bull., v. 17, no. 2, p, 58-69,

Diedrich, R.A., 1976, Mineral tndusiry of Wyoming: U.S. Burcaw of Mines
1973 Minerals Yearbook, Area Reports, p. 777-800.

L:ka: J.L., 1960, Bentonite in Indusirial minerals and rocks: AJJLE,

7ol

15 LM,

m,um AF., 1944, Wyoming vermiculite deposits: Wyo. Geol, Surv.,
Bull. 34,17 pp.

Hanicy, J.B., Heinrich, EW..and Page, L.R... 1950, Pegiatite investigations
in Calorado, Wyomning, and Useh, 1942-1944: US. Geol Surr, Prof
Paper 227, 125 p.

Harer, CAL, 1966, W)
LC 8318, 114 p.

Housel, W.D., 1980, Newana County wranium plate: Wyo. Geol. Surv.,
CRS.

ming iron ore deposits. LS. Burcau of Mines,

Heusel, W.D., and Holden, G.5., 1978, Mieral resources of the Wind
River Basin and adjacent Precowbrion uplifis; Wyv. Geol. Assoc., 30ih
Anmual Field Conf. Guidebook, p. 503-310.

Houston, RS., and Muphy, JR., 1962, Titeniferous biack sandsione
deposits of Wyoming: Wya. Geal Sure., Bull. 49, 120 p.

Loe, J.D., 1970, Cenozoic gcolosy of the Granite Mownains area, cen-
tral Wy oming: U.S, Geol Surv., Prof. Paper 495-C, 154 p.

Malker, AJ.. 1923, History of Natrona County: RR. Dunnelley and
Sons Co., The Lakeside Press, Chicago, p. 96-102.

Oszerwald, Ostervald, D.B., Long. LS., Jr., and Wilson, W.H., 1966,
Mineral resources of ll‘!-nmm" Wy, Geol. Surv,, Bull. 50, 287 p.
(Revised by W.H. Wilsor

Surdam, R.C., 1972, L(nnoum‘ potential n]'roim'-n(h .mmmm rocks
in Wyoming: Wye. Geol. Assoc., Eerth Sci. Bull. v. 3

Wyowing Ad Valorew Tax Division Anvual Repts,

Wyoming Swte Highwoy Dept, 1968, Material survey — Botes Creek 1o
Johnson-Natrona County line, 185 p.

Wyowming State Highway Dept., 1966, Material survey - Casper to Glenrack,
197

Wyoming State Mine Inspeerar Annusl Reparts

COAL

Coak-bearing areas of Natrona County include some relatively unex-
plored portions of the Wind River and Powder River coal basins. In 1
Wind River Basin pertion of the county, minable cals occur in the Upper
Cretaceaus Mesaverde Formation. ‘These coals sre reportedly up 1o
feet thick, but average closer o 4 fect thick. A large pontion of the coal-
‘bearing mcks in this area, however, is deeply buried beneath rocks barren
of

Messverde coals also crop out in the Powder River Basin in castern
‘Natrona County, but they are reportedly less than 3 feet thick m that area.
icker cosls in this esstern part of the county are found
Ciiseaous Tance Formation, where some sots i 1o s fee thick have
been mined.

All the coals in Natrona County are reportedly of sul uminous rank
‘with asreceived heat values commonly between Bﬂﬂﬂ and B,600 Biu/
pound. The few published coal analyses from Natrona County suggest that
ash content is quite variable, that sulfur content averages less than one
percent, and that moisture cantent is usually in the Jow 20's on an as
receive

Natrana County is underlain by at least 192 million tons of coal (Berry-
hill et al,, 1950). This estimate, however, is exiremely conservative since
resources were not even estimated for half the county's coal-bearing
area. Of the estimated resources, 157 million tons are defined on coals
less than $ fect thick and greater than 1,000 feet deep, Only the remaining
35 million tons of shallower, thicker coal resources are regarded as reserve
base or potentially minable coal. Records show that less mn 30000
of cosl were ever mined in the county and that all that tom e from
small underground mines. Since the closure of the Swlgul Minz in 1945,
there has been no coal mining in Natrona County. At the present time,
sesumption of caal mining i not éxpected,

tons.
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INDUSTRIAL MINERALS, CONSTRUCTION MATERIALS AND COAL RESOURCES OF NATRONA COUNTY
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CONSTRUCTION MATERIALS SUMMARY
FORMATION | THICK. CHARACTER CONSTRUCTION MATERIAL POTENTIAL
NESS
alluvium 0:60° | Fiood plain, alluvisl 160, 3nd landli i of clay, of sand and gravel
> silt, sand, gravel, and boulders. River and Daer C
c
< wind biown 0-150° | Fine- to medium.grained sand. Ssnd
3
1 sond
i
B Hopewash 050 | Hetwropeneous mixture of clay, silt, sand, gravel, and boulders, Poor source of sond and gravel.
3
3 rerrace 0-50° | Poorly 1o well-graded, 10 poorly of ial ol
deposits clay, slt, sand, gravel, and boulders. Worth Plaite River and Bates Creek. Gener
elean, well graded, hard gravel,
White 10.300" | White, ik, brown, and green utloceous claystone smd source of usable consiruciion
River f pumicite lenticular
conglomerate near base.
Wind 200- Lentieular depasits of poorly-sorted yellowish gray to orangs Gravel from conglomarate beds.
> River 500" dstone, ‘ebble
T rmd-banded mudstone, and Iocal layers of corbonaceous
H shale and coal beds.
& Wasatch 500- entonite, lignite and sondstone layers having an overall Scorie
= 2500 drab brovinish-gray ppearance in upper port. Some white
sandstone and conglomerate in lower port. Scoria associated
with lignite beds.
Fort Interbedded cley, shale, sandy shale, sandstone, and coal. Scoria pnd some sandstone.,
Union 4000° | Some scoria (clinker] associated with coal beds.
Lance 1800 | Brownish sandstone, with gray 1o bisck shale snd Sand and sandstone; sondstone in lower part of
3000° | carbonoceous shale. Some cosl and benionite units. formation may supply some crushable rock.
Fox 100- Light aray 1o white, medium-grained, pocrly- Sourca of ssnd and sandstane.
Hills 700 comened agilmosout sandrions.
Lewis 2005" | Brown ond gray marine shale with sandy shale zanes and No useable construction mater
Shale thin lenses of dirty-gray, fine grained calcsreous sandston
Mesgverde 600- Vihite medium-grained sandstane and maring Sand and sandriane.
00 shole, with massive 1o thin-bedded marine and
eonti sandstane, cosls, and carbonaceous shales,
ﬁ £ [steee 2200- | Dark gray shale with some interbedded sandstone, sandy Send and sandsione.
@ 2 |shate 2600° | shele, and benionite.
= § Niobrara 770+ | Light colored limy sandstones and shales; gray to yellow No usesble construction material
o 3 speckiod limy shales.
. Frontier 600- sandstone, si a Sand and sandstones.
1000° | and cesl in lower part.
Mowry . | 200 Gray siliceous shale with numerous benleniies and No useable construction mate:
Shale 350° some thin sandstone.
Thermopolis | 110 | Black fissile shakt with numerous silty and sandy interbeds; Poor source of sand snd sandstone from upper
Shae thin beds of siltstone and sandy limestane; thin bentonite beds. membor {Muddy Sondstone].
Cloverly 75- Chert pebble conglomerate: gray 10 brown fine- 10 coarse-grained Sand, sandstone, and fine gravel from basal
275 ‘massive sandstone with lensitic coal beds; and black 1o gray Lakota Conglomerate Memi
variegated shalus with thin interbeds of gray and vellowish
sandstone.
Morrison 100- Non-marine variegated green, gray, and maroon sandy shale with No useable construction mater
250° sandstone; thin lenses of shaly limestone
Sundance 225. Gray 10 groenishgray, glauconiic, calcareous sandy shales with Poor source of sand and sandstone
400° some interbedded sendstone and thin oolitic limestones,
hugwater 350 Red shale, siltstone, limesione, and i ¢ (iecian rock) from the
590" and gypsum. Alcova Limestone Member. Sand and sandstone.
Dinwoody. 50- Tan 10 olive drab, hard, slabby finégréined dolomitic Crushable moterial from dolamitic and
80 siltstone and sandstone, Grades eostward into the upper part limestone bds.
of Goose Egg Farmation.
Gooss Egg 200- Red 0 ocher shake and siltstone, thin limestone, dolomite, No sable construction mater
385" snd gypsum beds.
Casper 200- Fied and white sandstone, aray hord persistent limestone, and Sand, sanastone, and limestone ledge rack,
1100° | red snale snd siltstone. Cross-bedoed sandstone precominates
in upper part; limestone predominates in lower part.
Wadison 100- Blus-gray massive 10 thin-bedeed herty limestone and hard Ledge rock.
Limestone 400" calcareous sandstone,
Flathead 90% | Ton to brown, medium- to cosrse-grained sandstone with Sand and sandstone.
Sandstone some conglomer
granite and dikes, irregular pegmatites, Ledpe rack.

After Wyeming State Highway Dept. Materi

Inventory Rpts. [1986; 1968).
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PETROLEUM I/ CRS 6, Natrona County, Wyoming
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NATRONA COUNTY OIL AND GAS PRODUCTION

Pradu Approximate _ Current
Formationfs) Producing  Number of Total Production to
Field Name and (Current and Depthis) Producing Dec. 31,
Discovery Date Location Abandoned) {foet) Vells Oil (Bbls)  Gas (Mcf) Field Status
Arminto (1924) 37N -8EW Frontier 2.000 o - - Abd.
. 5 . - & Prod.
REOW g8 ASHAKIE COUNTY 86 85 84 5 ’ a & EOR Badwater (1957} 39N - BOW Lancs o 793,777 Prod
Bates Creek (1854) JIN-BIW Frontier 0 56,602 - Abd.
Bolton Creek (1920) 29N -BIW Sundance 2 56,677 - Prod.
o
I Boone Dome (1923) 35N -BSW 2 414,268 28,837,271 Prod.
SHERWOOD 4
Kmd, Kia, Pt *Brooks Ranch (1957) 33N 77W 20 2,501,120 - Prod. (W)
Burke Ranch (1953) 37N -78,70W 15 29 175,309 Prod. (W)
[ Burke Ranch, E. {1971) 37N -TBW 1 9,640 Prod.
ARSTO Burnt Wagon (1976) 32N -BaW 4 197184 Prog,
Casper Creok, N, (1926} 36,37N-B2W 0 7,280 Prod.
EAST|SALT CREEK o
+ Kia, Pt Tensiean (]
Casper Croek, S. (1819) 33,34N -B3W o 8,968,747 - Prod. (H)
a8
Castle Creek {1948) 38N -80,81W o 25,548 1400 Abd.
= Clark Ranch (1965) 35N -84,85W o 1,320,063 166,076 Prod.
X SALT CREEK o
t'-’\-l}. Tonsleep 5
L e, *Cole Creek (1938) 35N -77W Shannon 0 16,911,181 500,509  Prod. (W)
PRGN T : o
e W. SAl El Dakota - Lakota 8
I\’\-v‘}- e GAP \ s, K';,ngidk Reservoir (1959) 35N -87W Fort Unien 1 10,667,804  Froo.
o 9y o 1978) 37N -8AW Ter P 12 L2 - Prod.
NN =5 Fish Creek (19511 3IN-8AW Claverly o 426 5 hut In
=4l > m Forgoy (1969) 33N .-87W Muddy 2 53.677 62,183 Prod.
IR °% “Fronchie Draw (1961) - 37N -89W Fort Union 1 973,759 36,033,566  Prod.
N 2 Garrison Draw (1971} 37N -88W Fort Union [ - = Abd.
Geary, N. (1968) 3aN - 78W Muddy 0 34,321 2697  Prod.
ota 1
- Gowvernment Bridge (1958) 31N -82W Cody (Stray Sand) o 1.328,424 7.679 Prod.
DOME ¥ Mu. 2
w [ 1954) 32N -85W Muddy 5 29,567,684 56,862,777  Prod. (W)(GHD)
- G & 33N -86W Muddy 4 729,589 3,322,993  FProd. (G
= A Hall’s Half Acre (1976) 35N -86W Frontier 0 s . Shut In
m Horss Ranch (1955) 36N -G1W Tonslosp 5 117,487 - Prod.
V2 Iron Creok (1917) 32N -82W Frontier 1 159,683 - Prod.
F Muddy o
‘\ * @ Lox (1821) 37N -86W Frontier 0 - - Abd.
4 Midway {1931) 35N - 70w Dokota 2 368,503 - Prod.
DEAY Midway, N. (1978) 36N - 790 ara Frontier 0 - - Shut In
Kf Nesl Reserveir (1978) 36N -88W Lance 1 219 3,976 Prod.
\ Notches (1923) 37N -BEW Tensieep 1 3,119 19,972  Prod.
Oil Mountain (1945) 33N -82wW Tensleep 1 76,753 1,251 Prod.
5 Okie Draw (1953) 37N -85W Phosphoris i 46,560 - Frod
Ormsby Draw (1975) 38N -7TTW Frontier 1 405 a2 Shut in
Pine Mountain (1814) 35N -84W Phosphoria 0 66,997 233645 Shutln
Tensleop &
Poiton Spider (1917) 33N -82,83W Muddy 1 3,328,920 65,000 Prod. (W)
Sundance 13
17
3

3 : Poison Spider W. (1948) 33N - Baw 13 7716356 19,838,061  Prod. (G
& X - \ SAGE SPRING CK. | Cody (Stray Sana) i0
IGARRISON DRA] \ 3 £, Kmd, Kd T3t Frontier 1
it bl AR o A\ Km. citican o
% 3 LOX DOME YI’ o Poison Spring Cr. (1958) 31N - B4W Muddy 2 216,352 9,243 Prod.
Kf(Abd.) ) Powder River (1830) 36N - BEW Frontier L] - - Shut In
& Morrison o
’ Raderville {1955) 36N - BOW, Cody (Stray Sand) 3 103,423 - Prod.
Ritter (195611 31,32N - BAW Muddy o 133,402 7.183 Shut In
River Bend (1965) 30N -82W 1 7.225 p 'rod.
Sage Spring Cr. (1949) 383TN-7TW 3 10,265,363 3,230,851 Prod. (w)
37,38N - 78W L
22
Salt Craek (1889) 39,40N - 78,79W 13 569,678,776 711,185,087 Prod. (WHGNHT)
= 252
1,300-2,100 595
2.100- 2,400 8
o POWDER RIVER 2.100-2.400 8
K, Im (5.1) MIDWAY NORTH Morrison 2,600 0
2 / e (5.1) ! Sundance 2,800 -3,000 29
feeay 2l Tensieep 3,800 22
CLARK RA . | Salt Creek, €, (1951) 40N-7BW 2nd Wall Creek 5,000 5 11,598,761 774,755 Frod. (W)
6,000 o
s ! 7,500 5
© COOPER RESERVOIR Wi Salt Creok, W, (1917)  39,d0N - 79W I 0 1,740,845 4,003 Prod. (W)
YTougs 4 bl @i 2,700 H
o N Top L = 2,700 0
NToURs -.:"_0_/“'5 Vs 3000 o
ON R Fp, Ka| = ! Sand Hills (1977) 34N -TBW 7.700 o 1,199 - Shut In
> A Topp, 5 Schrader Flats (1961) 31N -B2W 2,500 o 1,886,103 15,758 Prod.
= / \2! 2.700 2
~ 1 3.300 2
4 | Shannon (1889} 40,41N - 78,79W 9 L] 7124 - Abd.
: *Sherwood (1964) 40,41N-77W 10,700 o 1,482,321 23,367,066  Prod.
= 11,000 o
z 12,500 1
[=] Smith Canyon (1966) 35N -BAW 200 L - - Abd.
Smokey Gap (1956) 40N -BOW 800 24 530,847 - Prod.
Spindle Top (1922) 29,30N - BIW Sundance 1,000 7 171,046 et Prod.
Tensleep 2,300 o
Spindle Top, N. (1959} 30N -81W Phosphoria 3,000 L 1,200 = Abd.
Teapot (1922} 38,39N - TBW Shannon 300-1,100 ) 8,242,501 1,261,435 Prod.
Frontier 2,800 il
Te o
Teapot, E. (1927) 38,30N - 78W Shann: 54 3,994,330 - Prod.
Teapot, W, (1970) 38N - 78W Niobra 0 - Abd.
Tipps (1963) 1N - 83 Lal X 2 319,894 rod.
Twenty Mile Hill (19601 36,37N-78,79W 3rd Frontier 5,700 L] 1.276,516 Pred. (w}
‘Waliace Creak (1960) 34N -87W Muddy 10,300 a 295,922 4,640,280 Prod.
Waitman (1958) 36,37N 86 87TW Fort Union 4,400 4 110,631 38,914,606 FProd.
Lance 5,700 1
-l b= TOTAL 62 Fields 1645 703,140,813 941,866,797 45 Prod.
KANSAS /NEBTZ™ *Field partly in Natrona County (W) - Water Injection Projects
T A f Abd. - Abandoned Fields (H) - Hydr ction Projocts
Prod. - Producing Fields (G) - Gas Injection Projects
(D) - Water Dispesal Projeet
(T)- Tertiary Recovery Project
Data Sources: Wyoming Oil and Gas i Wyeming end Patroleum Information Corporation
W. POISON SPIDER
! Kmv, Ke, Kf, Jm £ | f OIL AND GAS FIELD SYMBOLS
\ S { |
e Field name
GRIEVE—", EFINE
\ Kmd— Past and present & ermery
‘ producing tormations & (A8 PROCESSING PLANT
9, < (Capacity in million cubic
€, feet per day)
° ™
{," ,\"‘(\ e ___No pattern denotes oil production
\ ’ %,
o z %,
bl 2 g Stippled pattern
3 00, denotes gas production/
5! Note: Color coded to age of production; abandoned ficlds not colored.
g ]
Z p | e
" BATES CREEK / AGE OF PRODUCTION
ol KL (Abd.) B b?
o Tertiary Production Jurassic and Triassic Production
)
e Upper Cretaceous Production I reicozoic Production
= :
- Lower Cretaceous Production - Production from more than one age

HRADER FLATS
// Kmd, Kla, Jsd PIPELINE SYMBOLS

(Showing Ownership and Size)

oil Gas Products
I i 2 Amoeo 12 N. Util. 16" Seminoe 8"
Wit ey et GEOLOGIC SYMBOLS FORMATION SYMBOLS
& S E =
tﬁ\« SRS —+q Structure contours on top of TERTIARY
Y 000, Dakota Sandstone and lower Fort Fort Union Formation —
7 e Union UPPER CRETACEOUS
Lance Formation - Kl
“~ Antictine Mesaverde Formation — Kmv
Cody Shale ~ Ke
‘—1—- Syncline Shannon Sandstone  — Ksh
Stecle Shale - Ks
—~ Faults Niobrara Shale ~ Kn
Frontier Formation — Kf
T Normal faults, hachures on downthrown block LOWER CRETACEOUS
Mowry Shale — Kmr
~—v— Reverse Faults Muddy Sandstone — Kmd
Cloverly Sandstone  — Kev
“ALE 1:751 ~— Surface faulis and folds of Dakota Sandstone — Kd
s S i | PR, MAP MODIFIED FROM: Color Geological Structure Map of Wyoming, Petroleum Ownership Map unknowr subsurface extent Lakota Sandstons ~ — Kla
Company, 1978; Energy Resources Map of Wyoming, Wyoming Geological Survey, 1975; Map of JURASSIC
10 15 30 Kilometers 0il and Gas Fields and Pipelines of Wyoming, U.8.G.S., 1979; and 1979 Natural Gas Pipeline ‘Wi Outcrop of Dakota Sandstone Morrison Formation = Jm
System Map, Western Oil Reporter, 1979, Sundance Formation -~ Jsd
‘11//// Subcrop of Dakota Sandstone TRIASSIC
Chugwater Group - Re
QNI Outerop of lower Fort Union PERMIAN
Phospheria Formation — Pp
= Qutcrop of Precambrian PENNSYLVANIAN
(([‘"J Crystalline Rocks Tensleep Sandstone — Pt

The Geological Survey of Wyoming, 1380
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Introduction and History

Natrona County has historically played an imporiant role in Wyo-
ming’s oil and gas development. [n 1851, the county’s long and often
colarful petroleun related Distory was initiated with the first commer-
cial marketing of vil in Wyoming. Records indicate that u group includ-
ing Jim Bridger, Kit Carson, and Cy lba extracied quantities of ofl
from an oil scep on Poison Spider Creek, west of present-day Casper.
They mixed the oil with flous and sold it for a dollar per jar to en
grants on the Oregon Trail for use as avle grease.

However, it wasn't until 1889 that M.P. Shannon and his associates
from Pennsylvania. drilled the first successful oil well in the county,
immediately north of present-day Salt Creek Field in the now abandoned
Shannon Field. Production was rather insignificant, ranging between 10
and 15 barrels per day from the Shannon Sandstone at a depth of about
700 fect. Between 1889 and 1908, Belgian and Irench companies
explored the area, with little success. Finally, in 1908, H.L. Stock
drilled the first commercial well on the Salt Creek anticline producing
irom the upper Frontier Farmation, or the Virst Wall Creek Sandstone
as it is locally referred to, at a depth of 1050 feei. Mujor production did
not begin, iowever, until theSecond Wall Creek Sandstone (Frontier)
discovery by the E.T. Williams Oil Company in 1917 Later. various
oil companiss discovered producing zones ranging from the Cody Shale
ut 400 ect to the Tensleep Sandstone at 3800 feet, In the early years,
there was very little demand for Salt Creek oil or any Wyoming oil.
The producing and refining of eil wes a very young technology and was
limited to tae more populous areas in the East. Kerosene and lubricant
for machinery were the most important pewolewm products, with
gasoline representing a useless by-product. In 1895, the Pennsylvania
Oil and Gas Company. a company formed by Shannon and his associates.
erected the fizst Wyoming refinery in Casper, having a capacity of 100
barsels per dav. Lreight wagons pulled by horses or mules, hauled oil
from Shanren lield 1o ¢ in Casper, a distance of nearly
sixty miles. A group of men from Colorado formed the Midwest Oil
Company in 1910, and another refinery with a 2000-barrel-per-day
capacity was constructed in Casper. With the installation of a pipeline
from Salt Creek Field 1o Casper in 1911, the coloriul days of oil
transportation by frcight ended. Construction of .mullu.l pipeline in
1912 aceelerated production from Salt Creek Lield. and by 1923 yealy

i of llutuull S. produc
gasoline from Salt Creek was
[umr. ing a tine when the U.S. was actually
exporting petrol oducts. Salt Creek Field is considered a classic
example of anticlinal il entrapment and ranks 1s one of the Rocky
Mountain region’s largest fields in terms of whimate oil production
Ultimate production from the fi ted a1 712,095 006 barrels
of ofl und §98.942,000 Mct o a5 Total production through the end
of 1978 was 569,678,776 barrels of oil and T11.185.987 Mct of gas,
runking Salt Creek Field as Wyoming's number one ficld in terms of
lative production.

U.S, Naval Petroleum Reserve Number 3. o1 Teapoi Dome. as i is
more conmonly known, represents anather colorful chapter in the
history of oil and gasd ntin Nazrona County. In 1915, President
Woodrow Wilson set aside what now composes the western 1wo-thirds
of Teapot Dome s the nation’s third petroleum reserve. Initially, the
reserve was supervised by the Navy: however. in 1921 President Warren
Harding supervision resp v 1o the Dep of
Interior. In order 1o prevent drainage of Teapot Dome as a result of
production from the structurally higher Salt Creek Vield immediately
10 the north, Secretary of Interior Albert all decided 10 lease Teapot
Domz for production. In 1922, Fall issued an ofl lease 10 Mammoth Oil
Company, an oil company organized by Harr
keen in the lease, and several companies ac
Interior of issuing the lease 10 Mammoth Oil of compe-
titive bidding. Controversy comtinued, and tinally the L
Supreme Court voided Mammoth’s Jease and the field’s 62 pro
wells were shut in, with supervision being retumed to the N
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PETROLEUM IN NATRONA COUNTY

and Sinclair were tried and found guilty of bribery and conspiracy
thus ending the series of events known as the “Teapat Dome Scanda
Eventual development of the ficld showed it to be less prolitic thun the
famous Salt Creek I'ield, although flow measurements from one of the
early wells indicated initial flows of up to 28,000 barrels per day from
a fractured shale zane directly above the Frontier I'ormation. Ultimately.
production was obtained from the Shannon Sandstone at 400-1000
feet, the Second Wall Creek Sandstone (Prontier Formation) at 2500-
3000 feet, and the Tensleep Sandstone at 5500 feet. The Second Wall
Creek has been the source of most of the field's production. Through
December 1978, Teapot Dome produced 8,242,501 barrels of oil from
an estimated ultinute 1 34,000 barrels. The field remained

shut n 1927 hen production resumed. In 1976,
the Nav serve Production Act broy ihe field to full development,
inclu itiation of a S00-well drlling m. However, re-

cently, controversy has sain entered the Teapot Dome picture. The
Act requires that the oil from the reserve be sold ata price equal 10 an
oil company’s bid plus the highest posted price for “suripper” oil. &
category of oil production not subject 1o price control (wells produc
less than 10 barrels per day). The Department of Lnergy. which now
administers the reserve. opened a portion of the reserve’s crude for
competitive bidding in early January of 1980 and the high bid came in
ut 543.52 per b a price which is among the highest in the world
“spot”” market. By comparison, similar oil from the privately operated
Salt Creck Field is limited by lederal price controls 1o $6.50 per barel;
u situation which, to say the least. appears quite inconsistent to private
companies operating in the area

Spurred by the success at Sali C; d Teapot Dore, explor
spread throughout Natrena County. Important discoveries included
North and South Casper Creck Iields (1925 and 1919). Cole Cr
Field (1938), Grieve Field (1954), Walman Field (1959 and Frenchie
Draw (1961). These and other discoveries brought the county’s total
10 62 fields by the end of 1978, 45 of which are currently producing
wil o1 gas or both.

Produ

Oil und gas production in Natrona County is distributed throughous

are quite discontinuous. Waltman, Frenchie Draw, and Cooper Reser
voir are good examples. representing the tvpes of traps that will probably
be the target of much of the future explosation efforts in Natrona
County.

Of total production, most 1o date has come from structural traps
and most of that can be credited to Salt Creck Field. As mentioned
before, carly exploration efforts were directed towutd the search for
clines expressed on the surfsce and, as a result, structural traps

were found almost exclusively until the 1950% when new techniques,
mic methods, allowed for subsurface cxploration 1ot
stratigraphic taps and buried anticlinal traps’ Therefore, most of the
more tecent discoveries hr igraphic or structuralfstrati-
graphic traps, a trend which is not unique to Natrona County

notably  sei

¢ been stra

Future Development

Obviously. it can be said that in terms of oil production. as Salt
Creek poes, 0 poes Natrona County. Unfortunately, Salt Creek has
been declining stea in oil production over the last several years.
The ficld produced 13.4 million barrels in 1974, 9.8 million in 1975,
7.5 million in 1976, 6.8 million in 1977, and 6.3 million in 1978,
considerably less than the 35 million barrels produced in its peak year.
1923, This decline is strikingly reflected on the oil production curve in
the accompanying production graph for Nawona County. Altho
secondary and tertiary recovery techniques (water flooding, stream
ction of detergents of solvents 1o “wash™ or
rom the teservoir rock) might slow the decline in many of
1ds. the overall decline in oil production will continue.

In terms of gas production. once agein, Salt Creek Field historically
carried the county’s production, However, in recent years, more and
more of the field's gas was re-ijected in an effort 1 improve oil
production, and by 1974 Salt Cieek's gas production cesed. The
resurgence in the county’s gas production indicated for 19
and 1975 on the accompanying graph resulted from new and
production from West Poison Spider, Waltman, and Trenchic. Draw
fields. Production from these fields dropped in 1976 and 1977;
ever, increased production, especially from Waluman Lield, in 19
points toward another upswing.

NATRONA COUNTY Annval Taxable Oil and Gas Production
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most of the sedimentary section. Fields produce o1 huve produced from
I
to Tertiary (Fort Union Fomation). In terms of volume. the most
important producers of oil include the Frontier Formati Muddy
Sandsione, Dakota Sandstone, and Tensleep Sandstone: and
include the Frontier Fonmation, Fort Union Formation. \luau de

indstone) late 1979 has expanded gas production t the Muddy Sandstone,
Lakota Conglomerate, Monison Formation, and Sundance 'ormation
This, along with the Hell's Half Acre deep discovery in 1976, is indi-

voirs ranging in age from Pennsylvanian (Tenseep

2 contracted by Colorado Intersiare Gas Com
pany 1o drill the 1-6-36-86 Bulijrog Unit well in western Natrona _ i
Countv. This well was drifled 10 @ depth of 20.850 feet in Waltman effort which will be necessary to Na
Field and completed in October 1978 in the Muddy, Dakora. Morrison, oduction will begin u definite
Formation, and Muddy Sandstone. Reservoir tock is commonly sind-  and Swndence, prodwcing ai the rate of 1,764,000 cubic feer of gos lomgterm upswing and could evenuially overtake ofl production in
stone and silisone, sltheugh some carbonate reservoirs do produce in  per dav. (Phorograph by compiler.)
the county. Also. some early production in Salt Creek and Teapot
Dore fields came from tured shale

er Drilling Rig

< production. Gas

terms of importanee to the county.

Bulletin 582, 538 p

forts will include extensive seismic
and very costly deep drilling. Most of this uetivity will be Billic, E.,
testricted 10 the portion of the Wind River Busin in the western halt of Casper.
especially the deeper interior portion of the basin along the

tests in estublished fields can be expected
ate deeper pay cones. AL those depihs, new dis-
coveries of this type will most Bkely be gas. Addi
shallow gas deposits could exist in Tertary sands of the interior ¢ Wind
suld be remembered that
in particular since the late

technigues are the industry’s most important tool in locating the subtle,
buricd structural traps remaining to be found.

within the county.
s of the Powder River Gr

aphic

Two major types of petroleum 1
structural traps related 1o the deforn
and Wind River basins and the Casp
located mainly in the more Lo of the Wind River
Basin. However, muny of the stratigraphic trups, especially those neare
the margin of the Wind River busin, inations of the
1o types of traps.

Wyoming, 170 p.
Curry, W.H., Jr., 1977

of the most

ve Field, shown below, is used 1o illustrate o
common types of siratigraphic o stractural/stratigraphic trap present
in the county. As shown in crosssection B - B, the field is actually
combined structural/stratigraphic trap best described as an updip
stratigraphic pinchout of the Lower Cretaceous Muddy Sandstone.
Structure comes into play in the form of folding o tilting of the unjy  River Basin. In terms of oil production. it |
Ihe structural or anticlinal tap s ilustrated below by Lmerald  basinward, Recent interpretations suggest that this sand unit was N3 County has been explored for o
I'ield. Crosssection A-A' portrays the mildly folded or upwarped  deposited in the tem which Nowed  1800° and. in all probability, the Jarge oil iraps have been found. Any
Tensleep Sandstone which forms the trap. Industry Jocated the struc- new ofl discoveries will be a resuli of seismic prospecting and will be
wre as a result of u detailed scismic pr found at much greater depths and in sialler qua
Iv different from the tech Iy days 1o locate  same Muddy Sandstone in the v. North Grieve, Forgey, Pust. Emerald Ficld, discussed previoudy., is probably indicative
the classic structurgl traps like Salt and Teapot Dome. Larly  Wallace Creek, R Fish Cre ring Creck, Tipps, and 87 and type of deposits which might «
exploration ciforts centered around the search for surface expression of  Gove Viclds. The stratigraphic traps and Natrana County has had a long and colortul history in relation to
iclina] structures. usually by surface mapping. Often, howseer. the  dati und in the interior portion of the Wind River Basin jts ol and gas production. Petroleum should retain its tole of imporl-
presence of oil sceps in an area was difier from the Grievetype waps in thal they produce from a series of ance in the county with, possibly, an eventual change in production
the easly “wildeatter” 1o diill. Tod lenticular Tertiary (Fort Union Formation) ehannel sandstones which  emphasis from ol to gas.

able interior pe

Wyoming Geological

re actually ¢

" Wyoming: 233 p.

sploration technige  appears to e ¢ aps wl om the

Hain.
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v CORR
Truire Bros=Fee
e te B-37-84

o 3970

Lpproximole oil/woter” o msi
contoct (1430 feet] —
Dotum: Seo Level

500(

o 500 T ooo
SCALE(in feet)

Well Symbols
B
FOREST OiL CORE ® Qil well
Griee Unit #40
ot 9 IF Gas well
Shannon complesed construction of this, e first
5® 01l well,shut refiiery @i Wyoming, i Casper fn JB9S, The
- Abondoned, dry hole refinery was quite small by joday's stavderd:
' having a capacity of 100 harrels per day. Kerosene
-#- Abandoned, o1l well and hebricants its first producrs, as there
. '?' Abandoned, oil show

no real use for gasoline ai this time. (Photo from
University of Wyaming Perraleam History Ceister)
#° Water inject ion well

e

was

Line of section

FOREST Ol CoRe
To. 5813 Grieve Unit #12
o ose ne 20 —\2’. BSW
FoasT oL come
Griewe Uni
e nene 2188 Sesw
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URANIUM / CRS 6, Natrona County, Wyoming

Gas Hills Uranium Production, Natrona-Fremont Counties

RADIOACTIVE MINERAL OCCURRENCES AND PRODUCTION IN NATRONA COUNTY

AVERAGE GRADE OF ORE The economically significant uranium deposits of Natrona  recovery well where it is extracted. The sdvantages of this monazite, a rare-earth-thorium-bearing phosphate mineral.
County are in the Gas Hills mining district; only minor type of mine are that it requires only minor environmental SUMMARY. Althou .

; Y s rdfei 4 gh uranium production in Natrona
§£ E EE § g § ﬁ E ﬁé 5 § §EE ,5; é; §§ § ; ;_ E uianium production has been reported outside this region.  distuibances and can be wsed 1o extract ore that would  Count”hu been minimal. production sdditiera 16 Unjon
dococcco0660006060660060G6688 Production outside of the Gas Hills district has been reported  not be recoverable by conventional mining methods. The ¢, bides eastern Gas Hills mine operations will undoubtedly

from the Hiland, Dry Lake — Nine Mile Lake, and Pine Ridge  uranium in the Dry Lake area is found in the Mesaverde  counp o il i o o R SReranions Wit iden Sty

POUNDS OF U;04 e A o, Mile Lake operation could open the door for extended pro-
2888388888888.88¢88838 2888 _Areas of anomalously high radioactivity due to uranium  ppyp piRGE AREA. In the Pine Ridge area, T.39N.,, duction using similar in situ technology in this same region.
8823888 83:8838 nezaa 3 8388 mineralization include the Clarkson Hill and Polson SPrIg g 77 *126) 1ons of reck containing 0.18 percent UsOp A fecemt Mesozolc uranium discoverys near Boat Heel in
EEREEE R 88eRBesRBYRRRRC RS Creek areas. Radioactivity s also associated with Precambrian ;15 313 pounds of vanadium oxide were mined from the  Rorthwestern Albany County, near the Natrona County line,
wnoe allanite-bearing pegmatites in the Bridger Mountain area and  yoer pisc'in 1957 and 1958, The uranium mincralization Wil require a reexamination of Mesozoic sediments in Natrona

with Late Cretaceous titaniferous black sandstone deposits

occurs in a pink to red sandstone of the Lance(?) Formation.
found in the Coalbank Hil, Clarkson Hill, and Poison Spider pink i red sandstone o (%) Formation

County for wranium mineralization, and could lead to the
identification of additional uranium reserves for the county.

WASHAKIE COUNTY

ol iy CLARKSON HILL AREA. Several radiosctivity anomalies
These black sand deposits are fossil beach placers formed - 0¢cur in a conglomerate sandstone in the Wind River Forma-
et by the concentration of heavy mineral constituents by wave . tion in the vicinity of Clarkson Hill, T31N.. R.82W, The SELECTED REFERENCES P
1,200 action along beaches of a prehistoric sea. The associated ~Fadioactivity is localized in lenses of carbonaceous silstone  yocion RS, and Murphy, J.R., 1962, Titaniferous black
F radiosctivity results from several opaque heavy minerals Within the conglomeratic sandstane. Uranium content vaties sandstone deposits of Wyoming: Wyo. Geol. Sur.,
§ 1o containing small concentrations of uranium, therium, and  10m 0.02 to 0.12 percent. ) ) Bull, 49,
o mre earths. Opaque heavy minerals of potential economic In ;"‘ same genenl area. a """2‘“"""“""3,"]“" s0d- ypinobras, 1976, Uranium guidebook for Wyoming: Mino-
2 e value in the black sunds are m-oxide-bearing and 100 depost (sec 20, Trj“‘ﬁ R.8 “’-‘F"“““ i the ks bras, P.0. Box 262, Dana Point, California 92629.
T ide-bearing minerals. Radi heavy minerals of MR ’6‘[;]"[‘"‘ lember of the Mesaverde Formation. Analysis  ogyoryng. Osterwald, D.B., Long, 1.5., Ir., and Wilson,
2 interest include zircon, monazite, and a radioactive mineral  S1OWS 0.001 pereent UQg. H.. 1966, Mineral resources of Wyoming: Wya. Geol.
E e containing niobium, POISON SPRING CREEK.  Anomaloudly high radioactivity Surv.. Bull. 50 (revised by W.H. Wilson).
: N HILAND ARE.A Uranium mineralization in the Hiland IS Present in a carbonaceous siltstone lens in the upper  Rich, E.L, 1962, Reconnaissance geology of Hiland-Clarkson
g o area is found in 3 lenticular arkosic sandstont channel of the Ined sandstone facies of the Wind River Formation Hill Area, Natrona County, Wyoming: US.G.S. Bull
: Wind River Formation, The uranium is restricted to.a 10 foor 11 T-32N., R.84W. and T.32N., R.83W. Selected samples are 1107-G."
3 e00 wide, 1 1o § foot thick, 2000 foot long zone within the TePorted 10 contain uranium concentrations as high as 0.017  State of Wyoming Ad Valorem Tax Division production
: s00 lens, Uranium coneentrations are reported 1o range between  PTCent. o . seports for Natrona County. )
g 0.001 and 3.3 percent. In sec. 4, T3IN., R82W., umnium is reported in a  State of Wyoming Department of Environmental Quality
= 400 In 1955, Hightand Uranium Incorporated produced 9 tons  Sarbonaceous sltstane lens of the lower part of the White mine permit applications.
= of ore containing 0.04 percent UsOg from the Bridger Trail  River Formation. Maximum uranium concentration is 0.044  US. Atomic Eneigy Commission, sirborne radioactivity
> 300 prospect in T.37N., R.88W. One hundred tons of uranium  Pereent. anomaly maps for Natrona County. ) g
- & ore were lter eparted stockplld near the Hlope Mine i the  BRIDGER MOUNTAIN AREA. A group of claims in  US: Acnie, Sy ComGlsion: A8 piodiRikin: oforts bisTRICT
H at section. More recently, Uranes, Inc. and Great Basin  T39N,, 'R.88W. and in T.39N., R.87W. contain total indi- Usqlls ‘"°;"E °“"“'igm s . a4 de Corporation
= oo Petrolewm Company Kendficd umnium teserves on. the cated reserves of 4,700,000 tons of alanite-bearing rock, - DeP Of Eueriy, 1978, Uraniumm mines and aceuriences s drariam mins
s property of between 175,000 and 200,000 tons of ore, Allanits & a minerl that commonly coniains thorium, wr. | 74P OF 5 Arine Quadsange, Map M5, GIX-45 79, :
‘:" DRY LAKE — NINE MILE LAKE AREA. In 1958, pro- nium, and rare earth elements in variable amounts. No 'l'ml’u;'the'gi:;;' Q“;dw':;?"'“:‘lj M—;RGJ‘;;I-.;:':;;S
2 BRR duction from the Dry Lake — Nine Mile Lake area, T.35N,, Pproduction has been reported from these claims. J 4 i
e R-”“"‘-Oﬂ;;“' of C“ﬁfo"'“"zd ;9"‘})’ 87 ‘:"' r“ ore “:5 COALBANK HILLS. The radioactive occurrences in the
i k L associal i ’ 1 4
Since mining in the district began in 1954, the Gas Hills uranium a.strict has o i e Kt i Pmducf;:"i:,:wmﬂ Trom - Coubbank Hills depodt are amociated with 2 b "“;' e
been a significant contributor to the total uranium production, not only of Wyo- : black sandstone lens of the Mesaverde Formation. No chem-

ming, but of the United States. Until recently (1978), the Gas Hills uranium
district out-produced all other uranium districts in Wyoming. In 1978, production
from the Box Creek District in the southern Powder River Basin exceeded pro-
duction from the Gas Hills area by nearly 300,000 tons of ore. The total uranium
production from the Gas Hills district, to date, is 21,400,000 tons of ore con-
taining nearly 80,000,000 pounds of uranium oxide. (Snow, 1978; State of
Wyoming Ad Valorem Tax Division Annual Reports, 1977-1979.)

INTRODUCTION.  The important commercial uranium de-
posits of Natrana County are found within the Gas Hills
mining district on the west-central edge of the county. The
district extends 3 miles east into Natrona County and nearly

12 miles west into neighboring Fremont County and includes e

about 150 square miles of land. Since uranjum was discovered  arkosic sandstones and conglomerates with layers of inter-  bearing solutions were influenced by reducing agents (such SELECTED REFERENCES Lo Wt ';S}... .

in the Gas Hills arca in 1953, the district has ranked as Wyo-  bedded mudstane, carbonaceous shale, and siltstone. The as organic debris, hydrogen sulfide) over a relatively long Andemn, B 1565, Urusem depss of e ot il EXPLANATION 'k{f,‘ﬁ'!’; Ty
L‘m m’\ynm-\. Contridutions 1o Geology, Val. 8, No. R Active mine operation / e

ming's number one uranium producer — until 1978, when
the Gas Hills ranked second in production to the Box Creek
district in the southern Powder River Basin by nearly 300,000
tons.

HISTORY. Uranium mineralization in the Gas Hills area
was discovered on September 13, 1953, by Neil and Maxine
MeNeice near the present site of Pathfinder Mines' Lucky Me
uranium mining operations, sec. 21, T.33N., R.9OW. McNeice
and associates formed the Lucky Mc Unmum Corporation
(renamed Pathfinder Mines in 1978) which more than
750,000 tons of ore from its Gas Hills operations in 1978.
After the news spread of the McNejces' discovery, a uranium
rush began in Which thousands of mining claims were staked
by prospectors and speculators.

Early mining in the Gas Hills district was of surface to
near-surface ore deposits. For the most part, these deposits
contained small tonnages of oxidized and out-of-equilibrium
ore. The disequilibrium had resulted from the leaching of
the ore by acidic (oxidizing) supergene solutions over eons
of time. This resulted in the removal of much of the valuable
uranium mineralization while leaving behind the less soluable
gamma-emitting daughter products (e.g. bismuth 214, lead
210). These oxidized ores were an enigma to the early miners
in that geiger counters used in ore-grade control commanly
registered. much higher counts of uranium than the sub-
ecanomic ore recejved at the mill, This problem was correctéd
by chemically analyzing the ore for uranium at the mine and
recalibrating the radiometric readings to correct for the

i . As mini i advanced,
much larger ore depostis in the form of “roll fronts™ were
discovered at depth.

the Dry Lake prospects.

Rocky Mountain Energy Company is presently conduct-
ing feasibility studies for a possible in situ solution mine in
the Nine Mile Lake region. In situ solution mines extract ore
from the host rock “in place” by the use of chemical leach-
ates. The leachate, pumped into the ground, oxidizes the
uranium ore and carries the oxidized ore in solution to a

ical analyses of this deposit are available.

POISON SPIDER AREA. The Poison Spider depasit oc-
curs in T.33N., R.84W. and in T.34N., R.84W., in the Lewis
Shale. The avefage chemical uraaium content of this deposit
is reported as 0.0008 percent. The uranium is associated
with opaque heavy minerals. In addition, the deposit contains

THE GAS HILLS MINING DISTRICT, FREMONT-NATRONA COUNTIES

URANIUM DEPOSITS. The Uranium deposits in the Gas
Hills arca are restricted to the upper part of the Wind River
I'ormation known as the Puddle Springs Member. The Puddle
Springs Member varies in thickness from 300 to 800 feet near
the mine sites and consists predominantly of coarse-grained

significant ore deposits in the district are associated with the
fluvial (stream deposited and

Evidence suggests that the roll fronts were formed by 1968, the uranium market began to pick up, and the higher
oxidizing, uranium-rich ground water solutions which mi- price for a pound of uranium oxide led to the present uranium
prated through permeable sediments, altering the rack. boom.

The oxidized uranium apparently precipitated out of solution
where the ground water flow rate slowed or the uranium-

period of time. In some places, the roll fronts were restricted

i A 2.
by y — when layers of impermeable rock stopped m...m.... F.C.. 1970, Geologis factors controlling uranium

Four distinet types of cre deposits are found in the
district. Near-surface oxidized uranium mineralization similar
10 the McNeices' discovery is one type. These deposits are
high gamma radiation emitters, which led to their rapid
detection during the early uranium rush.

ically below the f: idized deposits

are the transitional bedded deposits: These occurrences were
formed by downward (supergenc) leaching solutions which
enriched the underlying fine-grained rock units.

deposits are formed by oxidizing, uranium-rich ground water
coming into contact with reducing carbonaceous material and
ting uranium in and around the organic debris.

These three types of uranium deposits are insignificant
compared to roll fronis or solution fronts which form more
than 90 percent of the uranium reserves of the district. Roll
fronts commonly occur as crescent-shaped deposits of pri-
mary uranium minerals (uraninite and coffinite) at the contact
between altered rock on the concave side and unaltered rock
on the convex side of the roll front.

resources in the Gas Hills dirict, Wyoming: Wyo. Geol
Asmoc., 2ind Ann. Tield Conf, Guidebook, Wyoming
ndstones Symposium.

Masks, LY., 1976, Gioud water conditi

the progression of the fluids, secondary enrichment resulted.

Today, the location of altered-unaltered contacts in fluvial

sandstones and conglomerates acts a5 an excellent ore guide

in exploration. AT
The ore front orientations suggest that the mineralizing Energy, TH-

fluids migrated northwest from the southern edge of the dis- b o n'"""" DB, Long. /5., . und Wiion,

trict and formed three trends: the West, Central, and East

Ges Hills trends. These trends may continue under younger

rocks on the southern end of the district.

MINING. Nearly all of the ore produced from the Gas

Hills district is mined from open pit operations. A few small

deposits are high enough grade and deep enough 1o be mined

underground, but the small tonnages associated with these Whiscamb, KAy and Lowry, M.E. 1965, Croundwater re-

deposits limit the lifetime of the mines. sources and geology of the Wind River Basin asea, central
Uranium was first mined in the district in 1954. Produc- e D ol PE g e, B, 156, P

tion continued to increase to a peak of 1,040,000 tons of mury geclogic map of the Gas Hills Uranium District,

0.23% uranium in 1960. After 1960, less tonnage was mined FiSSen o8 Mkem Gt Wyceig, LK

due ta a somewhat depressed uranium market which affected s

other districts more drastically — for example, production

in the Powder River Basin came to a virtual standstill. By
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Nearly all of the uranium production reported from Natrona County has been
mined from the eastern Gas Hills region. A total of less than 1,500 tons of uranium
ore was mined outside this area during the years 1955, 1957, and 1958. All of
the most recent production of uranium ore in Natrona County has been from
Union Carbide's East Gas Hills mine operation. (U.S Atomic Energy Commission
Production Reports, 1954-1967; State of Wyoming Ad Valorem Tax Division
Annual Reports, 1967-1979.)
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WATER / CRS 6, Natrona County, Wyoming

Sheet compiled by R.H. DeBruin

GROUND WATER

Explanation
Iy L . °
Surface Spring Flowing Non-flowing
Water Well Well
Dissolved Solids

(milligrams per liter)
Surface Water Ground Water

O = O

C> 1000 - 2000 O
C O

O <500 O

The chemical type of the water is shown by segments of a colored
circle (for ground water) or hexagon (for surface water), the size of
which denotes the range in total disolved solids. Segment divisions
are diagrammatic, with the major cation relation shown in the top
half and the major anion relation shown in the bottom half. The
following procedure is used to designate water type:

500 - 1000

1. The content of the major cations — calcium, magnesium, and
sodium {or sodium plus potassium) — in millicquivalents per
liter is normalized to 100 percent; similarly, the content of the
major anions — bi tor plus carb
sulfate, and chloride ~ is normalized to 100 percent.

2. If one cation constitutes 50 percent or mere of the total cations
and one anion constitutes 50 percent or more of the total anions,
that cation and that anion designate the water type. For example,
if sodium is 60 percent of the total cations and sulfate is 75 per-
cent of the total anions, the water is classified as a sodium
sulfate water.

3. If no cation constitutes as much as 50 percent of the total
cations, the cation with the highest percentage is given two
thirds of the upper half and is named first, and the ion with the
second highest percentage follows as  subsidiary term. For ex-
ample, if magnesium is 45 percent of all cations and calcium 35
percent {and sulfate is 75 percent of the anions), the water is
classified as a magnesium calcium sulfate water. Likewise, a
sodium water with 45 percent of the total anions bicarbonate
and 35 percent sulfate is classified as a sodium bicarbonate
sulfate water. Rarely are all three cations, or anions, nearly equal

in percentage.
Chemical Quality
Magnesium
(mg)
Caleium
(Ca)
Bicarbonate

(HCO3)
Sulfate
(504)

Refer to the Geologic Formations and Potential
Water Supply Table to identify the geologic forma-
tion indicated by the symbol beside each circle.
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WATER QUALTIY
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Major Aquifers
with
Ground Water Potential

SURFICIAL DEPOSITS
Common shallow and inexpensive sources

TERTIARY SANDSTONES
AND CONGLOMERATES
Major sources, of moderate yield,
for domestic and agricultural uses

MESOZOIC SANDSTONES
Variable potential

B

PALEQZOIC SANDSTONES
AND CONGLOMERATES
Largely unevaluated aquifers with great
potential and large development costs

s e

Kev

30 Fiemans

GROUND WATER

Ground water levels fluctuate in response to recharge to and discharge from the aquifer. Precipitation is the main source
of recharge to the consolidated aquifers in Natrona County. Water levels in unconsolidated aquifers such as alluvium and
terrace deposits can rise considerably due to recharge from stream flow and irrigation seepage. Aquifers discharge through
wells and springs and through evaporation.

Twenty-eight aquifers, ranging in age from Precambrian to Holocene, yield water to wells and springs in Natrona County
(Crist and Lowry, 1972). The units shown in various shades of blue on the Ground Water Map and Geologic Formations and
Potential Water Supply Table are those with the best ground water potential. However, an aquifer not shown in blue may be
locally important. In some parts of Natrona County, low-yield aquifers may be the only feasible source of water supply.
Water quality and the purpose for which the water is intended may determine the aquifer from which water is to be with-
drawn. Logs and records of specific wells are available for inspection at the Wyoming State Engineer’s Office, Barrett Building,
Cheyenne, Wyoming 82001.

Precambrian and Tertiary Crystalline Rocks

Igneous and metamorphic crystalline rocks make up less than ten percent of the total rock outcrop in Natrona County.
Most are of Precambrian age; however, igneous rocks of Tertiary age occur in the vicinity of the Rattlesnake Hills. Although
ground water can be produced from these rocks, yields are generally less than 5 gallons per minute (gpm). Openings or
fractures in which water occurs in these rocks are almost always near the surface. As a rule, water wells should be drilled no
deeper than 100 feet into crystalline rocks in Natrona County.

Paleozoic Rocks

Paleozoic rocks in Natrona County yield the largest amounts of water through single wells and springs of any aquifer. Of
all the Paleozoic units, the Madison Limestone has the potential for the greatest yield, one well yielding about 9,000 gpm.
There are three wells in the Tensleep Sandstone with flows of over 400 gpm. Goose Egg Spring (sec. 15, T.32N., R81W.),
considered the largest in the county, flows 7,630 gpm from the Casper Formation.

The best areas for drilling a large capacity well in Paleozoic aquifers are near structures where there is a likelihood for
devel t of secondary permeability. Such areas include the south side and west end of Casper Mountain, the north slope
of the Ratilesnake Hills, and the east flank of the Bighorn Mountains (Crist and Lowry, 1972).

Mesozoic Rocks

Mesozoic rocks are not a good source of water in Natrona County. The rocks of the Goose Egg Formation up through
the Bell Springs Member of the Nugget Sandstone (see the Geologic Formations and Potential Water Supply Table) have
almost no aquifers of any q ds units in the Sund Morrison, and Cloverly Formations have some
potential but probably would not yield more than 20 gpm: but conglomeratic beds in the Cloverly Formation may yield
100 gpm or more.

Of all the formations in the Mesozoic succession, the principal aquifers are the Frontier and Mesaverde Formations and
the Fox Hills Sandstone. Because of low permeability, vields through wells completed in sandstone within these formations
are usually less than 50 gpm. The Frontier Formation is the most used aquifer underlying the Cody Shale in northem and
central Natrona County. Yields range from 1 to 10 gpm. Wells in the Mesaverde Formation usually yield 10-20 gpm and the
water is mostly used for livestock. Fox Hills Sandstone wells commonly yield 10-25 gpm.

Tertiary Rocks

The Wind River Formation is present in the western part of Natrona County within the Wind River Basin, but is absent
in most of the rest of the county. Water yields usually do not exceed 25 gpm from this formation, and nearly all the wells
are for stock or domestic use. The White River and Arikaree Formations are considered the main aquifers in the Tertiary
succession because they have the greatest areal extent and thicknesses. Local supplies can also be developed from saturated
conglomerate in the Ogallala and Wagon Bed Formations.

Quaternary Deposits

Of all the Quaternary deposits, alluvium, especially where it is derived from resistant rocks such as ignecus and meta-
morphic rocks, is the most reliable water supplier. Yields of 1,000 gpm or more are common. Wind-blown deposits are
reservoirs for ground water in some areas, but yields are usually small. Landslide deposits drain ground water quickly, but
may trap some precipitation. Springs and seeps are common near the base of these deposits. Areas with the best potential
for water development from alluvium are along Bates Creek, Poison Spider Creek, and the North Platte River (Crist and
Lowry, 1972).

WATER QUALITY

The chemical quality of water is usually expressed in parts per million (ppm) or in milligrams per liter (mg/1) of dissolved
anions and cations and of total dissolved solids and trace elements. Water quality is often more important than quantity for
domestic, agricultural, and industrial uses. The inorganic quality of water is primarily determined by the rocks and soil units
over and through which it flows. The organic quality of water is often affected by man’s activities.

Standards
The U.S. Public Health Service has recommended the following standards for water used for drinking and cooking.

Constituents Recommended Maximum Concentration (ppm)

Iron (Fe) 3
Manganese (Mn) 05
Sulfate (SO4) 250
Chloride (CI) 250
Fluoride (F) 81.7
Selenium (Se) 01
Total Dissolved Solids 500

Although the recommended maximum concentration for total dissolved solids is 500 ppm, there are several instances where
water containing more than 1,000 ppm is being used for drinking without apparent adverse effects.
Hardness in water is caused principally by calcium and magnesium cations in solution; it is classified as follows:

Ca® + Mg Classification
60 ppm or less Soft
61-120 ppm Moderately hard
121-180 ppm Hard
More than 180 ppm Very hard

Studies at the Wyoming Agricultural Experiment Stations yield the following classification of water for stock.

Dissolved Solids (ppm)

Classification

< 1,000 Good

1,000-3,000 Fair

3,000-5,000 Poor

5,000-7,000 Very poor (questionable)
>7,000 Not advisable

The most significant properties that affect the svitability of water for irrigation are the dissolved solids, percent sodium,
and sodium concentration relative to calcium and magnesium concentrations. In general, when dissolved solids approach
1,000 ppm and the concentration of sodium is appreciably greater than S0 percent of the total cations, the water is of limited
suitability for irrigation.

Surface Water Quality

The quality of surface water usually varies with seasonal flow. During high surface runoff, streams have lower mineral
content than during periods of low surface runoff. Chemical composition of surface water in Natrona County is shown by
colors and pattems within the hexagons on the Water Quality Map. The range of total dissolved solids is shown by the size of
the hexagons. It should be noted that selenium in concentrations of .94 mgfl has been detected in the Oregon Trail Drain,
which empties into the North Platte River just upstream from Casper. Selenium is toxic to humans and livestock, and effects
of selenium poisoning may be permanent. The recommended limit of selenium for drinking water is .01 mg/l.

Ground Water Quality

The chemical composition of ground water in major aquifers is shown on the Water Quality Map by colors and patterns
within the circles. Total dissolved solids is shown by the size of the circles. The quality of water from the confined aquifers
is often best near the outcrop area. This is because the water that recharges the aquifer has not had time to react with the
various constituents of the aquifer. Ground water in the Quaternary deposits is unconfined and interacts with surface water,
and therefore is variable in water quality. Selenium concentrations in water sampled from the alluvial terraces west of Casper
range from .03 to 1.1 mg/l. Ground water from these terraces discharges into drainages which empty into the North Platte
River, causing the selenium concentration to rise in the North Platte as well as in other alluvial deposits downstream that are
recharged by water from the North Platte (Crist and Lowry, 1972).

GEOLOGIC FORMATIONS AND POTENTIAL WATER SUPPLY

Windblown, Qs, 0-40+

a maximum

510 gpm.

GROUND- | WATER
MAP UNIT/MAP SYMBOL/ LITHOLOGY WATER QUALITY
SYMBOL| THICKNESS IN FEET POSSIBILITIES| (Dissolved
solids &
water type)
| Unconsolidated silt, sand, and Alluvium yield up |Sulfate domi-
ravel underlics Nloodplains t0 1,300 gpm. nani anion
and terraces: landslides include Landslide small with 246-
N loase blocks and fine matrix; vield to springs 8,240 mgfl
Landslide, Qls, 50 windblown deposits arc un- and seepsipoor  [in alluvium
i sand. i and 500-
2,500 mg/l

in windblown

Kmt

Ogallala Fm,, Te, 0-800

Wagon Bed Fm., Twb,
0-1000 Atragive an
Extrusive, Ti

Fort Union | Ft. Union
Fm. (Wind | Fm. (Powder
River Basin)| River Basin)
Tfu, 0-8000| Upper, Tfuu

and
Lower, Tful,
0-3000

Deposits of silt, sand, and gravel:
may be unconsolidated or well
cemented.

Light gray
medium-graine

dstone, fine- to
me thin beds

limestone, tuff, and conglomerate.

Upper member is mostly sand-
stone and conglomerate.
Lower member is pinkish gray
siltstone with conglomerate

Wagon Bed is made up of ben-
tor mudstone, sandstone, and
conglomerate.

Yield more than
200 gpm from
conglomerate and
secondary per-
meability zones as
well as Arikaree
nearly everywhere,
with smaller yields
in areas under-

Tain by these rocks.

Yields
generally less
than § gpm..

Primarily

calcium

bicarbonate
ith

ss than
500 mg/l.

Lance Fm., KI, 0-5000

Meeteetse Lewis
m., Km., | Shale, Kle,
430-630 0-500

Variegated claystone and shale, | Yields mostly less |Sulfate with

brown and gray sandstone, and | than 10 gpm. High-|sodium, cal-

lenticular conglomerate. er vields possible | cium, and
from i

Wind River Basin: Shotgun or large saturated | Range:

Member consists of fine-grained | thicknesses. 276-1,830

sandstone and siltstone: Walt- me/l.

man Shale Member is silty and

shaly claystone; unnamed lower

member is sandstone and silt-

stone.

Powder River Basin: Upper

of claystone and siltstone inter-

bedded with sandstone.

Brown and gray sandstane and

shale; thin coal and carbon-

aceous shale beds.

Light colored sandstone and Yields to 50 gpm. | Sadium sul-

gray sandy shale.

fate with an

Meeteetse consists of gray car-
bonaceous shale interbedded
with sandstone and thin coal
beds.

Lewis consists of grav sandy
shale and lenticular sandstone.

Yields mostly less
than 10 gps
Higher yields pos-
sible from con-
glomerate or large
saturated thick-
nesses.

Sulfate with
sodium, cal-
d

and brown massive to

bedded sandstone,
carbonaceous shale, and coal
beds.

Steele is gray shale with benton-
ite beds and thick lenticular
Niobrara is light-

Mowry Shale,
200-300

gray limestone and speckled limy
shale; Cody is soft shale and
lenticular sandstone beds; gray
limy shale at base.

Thick gray sandstone beds in

sandstone in lower part.

Black and gray, hard shale with
thin bentonite beds.

Muddy Sandstone

Thermopolis Shale,
200

Thermopolis is soft, black shale;
Muddy sandstone is 150-250 feet
above base.

gpm
verde and Frontier
Formations, sand-
stones in ather
formations will
yield much less.

Sodium sul-
fate is the
dominant
type with an
excess of
1,000 mgfl.

Light gray sandstone and lentic.
ulsr conglomerate interbedded
with bentonitic claystone.

Generally vields
5-20 gpm but may
vield as much as
250 gpm.

70-
1,780 mgfl.

Variegated claystone and gray
silty sandstone lenses.

Only small yields
in most areas.

Sundance
variable with

Sundance Fm., Ofive-gray shale and sandstone:
Jsd, 300 thin-bedded sandstone ot base. i
JRsn = dominantly
Bell Springs Member of Very fine grained sandstone and sodium
Nugget Sandstone, 0-90 pale red siltstone beds. bicarbonate.
N Jelm Fm., | ycim is red sandstone and Yields only small | Chugwater
= 25-85 stone; Aleova is gray la supplics. g;onm:ln-
& i limestone; Red Peak is able with
E.’g Alm‘?ml',‘g'a“m"" shale and siltstone. .mx;héan
mg/l. Goose
RPeg 2 Red Peak Fm., P dacium
. sulfate v
=] 600-700 e
Goose Eqg Fm., RPge, Red shale, gray dolo 1,500 mgfl.
[
150-380 limestone, and anhy
Eypsum beds.
Tensleep Tensleep and Amsde Yields may exceed
Sandstone, sive sandsione under] y 4ugu &pm \‘nu;‘i
- thin-bedded dolomite, lime- andary permeable
PP1a ol C“Eg 5 stone and red shal sandstone and mg/l near
& Casper is gray and tan thick limestone beds. | outerop but
Amsden Fm.,| hedded sandstone underlain by Otherwise, 50 quality deter
0-200 interbedded sandstone, pink &pm in sandstone
and gray limestone and dolo- nearly everywhere, |in
mite, and red shale. distance from
recharge
Pzr Madison Limestone, Mm., | Gray, massive, cavernous area.
200400 cherty limestone and dolomite.
Thin glauconitic shale inter-
Cambrian rocks bedded with limy shalein
undivided, €r, 0-900 upper part; nk quartzite
2 and sandstone in lower port.
Igneous and metamorphic Vields generally | Ususlly o
i loss than § gpm. | calcium bi-
Precambrian rocks, roc! it
type. Less
than 500
mgjl.
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