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I. INTRODUCTION .

(a) Geography

The U.S. (50 states) has a total area of 9,397,000 sq. km.
Alaska comprises about 1,519,000 sq. km. of this and Hawaii about
16,600 8q. km. An additional 33,514 sq. km. is occupied by the U.S.
Virgin Islands, Pacific trust territories, and Commonwealth of Puerto
Rico.

The Appalachian Mountains dominate the topography of the eastern
U.S. They are mostly low, continuous mountains well inland from the
coastal plain. Vast interior lowlands occupy the central part of the
U.S. from the Canadian border to the Gulf of Mexico. These are sub-
divided into two large subregions: the subhumid Central Lowlands
extending from the Appalachians to about 480 kilometers west of the
Mississippi River and the relatively dry Great Plains which extend
westward to the Rocky Mountains.

The western Cordillera, comprising one-third of the U.S., is
bordered by the Rocky Mountains on the east and the coastal ranges in
California, Oregon, and Washington on the west. The Rocky Mountains
spread discontinuously from New Mexico to Canada and contain extensive
intemontane basins and plains. In the far west the Cordillera con-
sists of the Pacific Coast Ranges, the Sierra Nevada and the Cascade
Range, separated by large valleys. There is virtually no western coastal
plain.

The Rocky Mountains are separated from the westernmost ranges by
a vast area of arid basins, plateaus, and isolated mountains. Among
these is the renowned Colorado Plateau which lies south and west of
the Southern Rockies, and extends over much of Arizona, Colorado,
New Mexico, and Utah. This region is characterized by a ma2e of
intricate canyons, mesas, and buttes. The volcanic Columbia Plateau
lies between the Cascade Range and the Northern-Middle Rockies. The
Basin and Range province west and south of the Colorado Plateau consists
of many small, essentially parallel mountain ranges separated by
numerous desertlike basins.

Southern Alaska is a region of lofty, rugged, h».avily glaciated
mountain ranges. The interior of the state consists of broad valleys
and generally low mountains lying between the Alaska Range to the
south and the Brooks Range to the north. The mountainous Islands of
Hawaii are of volcanic and coral origin.

(b) Climate

Most of the region east of the Mississippi River constitutes a
humid province with moderate to heavy rainfall chiefly In the summer.
Temperatures in the southeast are warm to hot the year around. The



northeast generally has hot summers and cold winters. The subhuraid
Central Lowlands receives moderate rainfall, largely in the early
summer, but high evaporation results in frequent droughts, and there
may be extensive dust storms in dry years. Temperatures range from
warm to hot in summer and cool to cold in winter, the northern
portion having greater variation. Rain in the seraiarid to arid
Great Plains often falls seasonally in violent storms with much
variation from year to year. Summer temperatures are high and
winter temperatures are low.

The regions west of the Great Plains are highly variable in climate
and precipitation. The superburaid province of western Oregon, western
Washington and extreme northern California has cool, rather foggy
summers and receives heavy to very heavy rain and snow.

A temperate climate prevails in southern coastal and southeastern
Alaska and the Aleutian Islands. These areas have a variable but
generally heavy rainfall. The Aleutians have many rainy days and
considerable fog. The subtemperate to cold Interior receives scanty
to light precipitation. Strong winds frequently blow on the Arctic
slope, and snow cover persists for 8 months of the year. . , -..

(c) Access

The conterminous U.S. has 6 million kilometers of largely paved
roads concentrated most heavily in the eastern and Central Lowlands
regions; the Interstate Highway System of 67,580 kilometers links most
U.S. cities with 50,000 or more people. There is approximately
554,000 kilometers of railway trackage, chiefly in the East and
Central Lowlands. There are also 40,225 kilometers of navigable
waterways, with the Mississippi River navigable for almost 19,300
kilometers (airline) between the Gulf of Mexico and Minneapolis. Most
of the western rivers and streams are unnavigable. There are 609
commercial airports and about 12,100 for general aviation.

Alaska has 6,485 kilometers of generally surfaced roads, its main
highway being the Alcan Highway and Halnes cutoff. There are 810
kilometers of railway tracks between Seward, Anchorage, and Fairbanks.
Because of difficulties in road construction due to mountains, perma-
frost, etc., the major transportation routes are by air, with about
400 airfields, sea plane bases and airstrips. The Arctic slope is
frequently impassable in summer because of swampy conditions.



2. GEOLOGY IN RELATION TO POTENTIALLY FAVORABLE
URANIUM-BEARING AREAS

The Colorado Plateau includes parts of Colorado, Utah, Arizona, and
New Mexico (Figure 1). It is a region of high plateaus, sedimentary
basins, uplifts, laccoliths, and volcanic fields. Precambrian granitic
and metamorphlc rocks crop out in the Uncompahgre Plateau, Black Canyon
of the Gunnlson River, Zuni uplift, and Grand Canyon, and possibly under-
lie large areas of the Plateau. Widespread sedimentary marine and
continental rocks range in age from Paleozoic through early Tertiary.
Deposition of fluvlatlle sandstones during the Trlasslc and Jurassic has
had a predominant influence on uranium mineralization.

Rocks exposed on the Colorado Plateau are largely Permian and
Mesozoic sediments which have been intruded by widely scattered
Tertiary laccoliths and stocks. The western part of the Plateau is
block-faulted and structurally transitional between the Basin and
Range to the west and the more typical plateau-type structures to the
east. Flowage of Pennsylvanian salt beds during late Cretaceous or early
Tertiary deformation has developed broad, northwest-trending anti-
clinal structures in the Paradox Basin of the central Plateau in western
Colorado and eastern Utah where uranium-mineralized areas are abundant.
The folds may have contributed to^Localization of uranium-bearing
solutions. In the northern andYchd&ern plateau region, Tertiary
sedimentary rcjcks crop out in the Uinta, Piceance and San Juan Basins.
The lattery<lnvAnorthvestern New Mexico, is another area of intense
mineralization, particularly along the southern flank where-±t- Iap4
onto the Zuni^jtewttiua. T ^ <g P

The Wyoming Basins region includes much of Wyoming and small parts
of adjacent states (Figure 1). It consists of numerous sizeable basins,
namely, the Wind River, Shirley, Washakle, Great Divide, Laramle, Hanna,
Sand Wash, Green River, and Big Horn Basins. Extensive continental
strata of Tertiary age are the predominant surface rocks in these basins,
overlying for the most part Paleozoic and Mesozolc marine and continen-
tal sediments that are observed largely on the flanks of the bordering
mountain ranges. The early Tertiary sediments are chiefly fine-grained
sandstones and siItstones with occasional wedges of coarse arkoses
derived from Precanbrian granite cores of the surrounding ranges.
These are extensively overlain by middle Eocene to Pliocene tuffaceous
sediments which have been eroded where broad regional uplift has taken
place.

The Coastal Plain extends from Texas to New Jersey along the Gulf
of Mexico and the Atlantic Ocean (Figure 1). Gently dipping, poorly
consolidated terrigenous sediments of Tertiary age cover a large part



of the region, dominating particularly along the Coastal margins. The
Atlantic and eastern Gulf Coastal Plains consist of Cretaceous continen-
tal clays and arkosic sands covered by younger marine clays and marls.

The area of greatest interest for uranium extends along the Gulf
of Mexico curving northeast from south Texas to Louisiana and Arkansas.
Here, favorable tuffaceous sandstones are found in Eocene, Miocene, and
Pliocene beds.

The Northern Rockies region includes the Northern and Middle Rocky
Mountains from northeastern Washington to northwestern Wyoming and ;

northeastern Utah (Figure 1). The region consists chiefly of complex
mountain belts with intervening basins. Upper Precarabrian metasedi-
mentary rocks are widespread in northeastern Washington, northern and . .
central Idaho, southwestern Montana, and northeastern Utah, and are
Intruded by large granitic batholiths of Cretaceous to early Tertiary
age. Precambrian felsic intruslves are exposed In the Wind River,
Bighorn, Beartooth, Teton, and Owl Creek Mountains, the latter
containing a uranium deposit of commercial Interest.

Early Paleozoic rocks of the region consist chiefly of carbonates,
quartzites, and shales. The Pennsylvanian shallow marine and continental
sediments include sandstones. Permian rocks comprise chiefly dark
shale, uraniferous phosphorite, and chert fades. Lowermost Triassic j

rocks are marine, but the overlying section is nonmarine. Late
Triassic and early Jurassic rocks consist of continental eollan
sandstones. Middle Jurassic rocks are represented by carbonates,
evaporites, and red siItstones, while the upper Jurassic consists of
fluviatile and lacustrine sandstones and shales. /

Lava flows and pyroclastlc rocks of Tertiary and Quaternary age
cover a large area of northwestern Wyoming and central Idaho.

The Colorado and Southern Rockies include the Rocky Mountains of
southern Wyoming, Colorado, and northern New Mexico (Figure 1). The
province consists of a series of north- to northwest-trending
en echelon ranges formed during late Cretaceous and early Tertiary ,
time. The ranges contain a core of Precambrian rocks bounded by ' . •
tilted Paleozoic and Mesozolc sediments. • . •

In the Paleozoic section, Cambrian to Mississippian rocks comprise
mainly marine quartzite, dolomite, and limestone. The Pennsylvanian
and Permian consist of siltstone, sandstone, conglomerate, limestone,
dolomite and gypsum, some of marine and others of continental origin.
Triassic and Jurassic rocks are continental, but Cretaceous rocks are



marginal continental or igneous. Cenozoic rocks include igneous rocks
and clastic fluvial strata. Cretaceous and Tertiary volcanic rocks
predominate in the San Juan Mountain region. Tertiary and Quaternary
sedimentary and volcanic rocks fill the intermontane basins.

The Great Plains region includes a large part of the central
United States from Montana and'North Dakota southward to Texas
(Figure 1). In the south, the bedrock generally is of Tertiary
and Mesozoic age, in large part underlain by marine Paleozoic rocks
which appear to be unimportant for uranium. The Mesozoic rocks are
mostly continental but contain some marine and transitional strata.
Triassic continental sediments in New Mexico, Texas, Oklahoma,
southeastern Kansas, and southern Colorado are considered potential
uranium host rocks. Cretaceous sediments are widespread and contain
continental, near-shore, and marine facies. Tertiary sediments are
fine grained and generally unfavorable.

The northern part of the region is dominated by the Willlston
Basin, which along the western margin contains potentially favorable
Cretaceous sandstones peripheral to the Black Hills of South Dakota.
Favorable Paleocene sandstones and lignites cover much of western
North Dakota and eastern Montana. ' '

The Basin and Range region extends from southern Oregon to western
Texas (Figure 1), and is characterized by north-trending fault-block
mountains separated by broad, alluvium-filled valleys. The mountain
ranges are composed of Precambrian and younger sedim ntary, metamorphic,
and Igneous rocks, whereas Tertiary volcanic and clastic strata occupy
many of the alluvium-filled valleys and broadly overlie older rocks.
Mesozoic and Tertiary granitic plutons and Tertiary rhyolitic intrusives
are widespread. The Triassic, Jurassic, and early Cretaceous beds in
the south and southeast Basin and Range are continental, providing such
potential uranium hosts as the Chinle and Morrison Formations.

Tertiary nonmarine sediments, particularly of Miocene and Pliocene
age, rhyolitic extruslves, and Mesozoic granites are Important to
uranium deposition. Favorable Igneous and metamorphic rocks consist of
Miocene rhyollte plugs, flows, and tuffs; Mesozoic and Precambrian
granitic Intrusives; and Paleozoic or Mesozoic phyllites and slates
near granite contacts.

The Pacific Coast and Sierra Nevada region includes most of
California and the western parts of Nevada, Oregon, and Washington
(Figure 1) and consists mainly of two parallel north-trending ranges.
The region is dominated by batholithic intrusions, volcanlcs, and



deformed sedimentary rocks. Coastal California is underlain by deformed
Tertiary sediments, chiefly volcanics and arkoses, overlying Hesozolc
grayvackes, shales, cherts, limestones, and older basement rocks. Where
invaded by plutonlc and volcanic rocks the sediments are favorable for
uranium.

The Central Lowlands region extends from the Great Lakes to central
Texas (Figure 1). In general, Cambrian marine sandstones, Ordovician to
Mississippian marine limestone, sandstone, and shale, and Pennsylvanian
to Permian continental sediments dominate the stratigraphy. In Texas,
these rocks are overlain unconfonnably by Cretaceous strata. From
Texas northward to Wisconsin, Precambrlan rocks, chiefly granite and
rhyolite, are exposed sporadically in the Ozark uplift of Missouri and
the Arbuckle and Wichita Mountains of Oklahoma, and are relatively
shallow in the northwestern quarter of the region.

The Appalachian Highlands consist of the Appalachian Mountains and
Plateau extending from northern Alabama northward into Canada (Figure 1).
The western section of the Highlands is the Appalachian or Allegheny
Plateau, a synclinal structure of gently flexed Paleozoic rocks. The
northern part of this region includes the Adirondacks of New York where
Precambrian anorthosites, syenites, marbles, and quartzites are exposed
with Cambrian sandstone and limestone, Ordovician limestone, and
Silurian sandstone, conglomerate, and red shales on the flanks. Upper
Paleozoic marine clastic fanlike wedges formed along the extent of the
Plateau, with the source area lying to the east in the Valley and Ridge
Province.

The latter province consists of tightly folded, asymmetrical lower
Paleozoic strata. Cambrian to Ordovician carbonates form solution
valleys, while the more resistant upper Ordovician sandstones and shales
form the ridges.

The Blue Ridge Province originates in Pennsylvania and widens
southwest Into Tennessee and North Carolina. Precambrlan basement
gneisses, granites and younger Precambrian basalts, graywackes, and
other elastics predominate. In the valleys are exposed basal
geosynclinal sediments consisting of early Cambrian quartzite,
arkoses, and conglomerates.

The Piedmont marks the eastern extent of the Appalachian Highlands.
The region is strongly metamorphosed and Invaded by Igneous rocks.
Schists and gneisses predominate with intrusions of acidic plutons and
belts or swarms of ultrabasic peridotite, pyroxenlte, dunite, and
serpentine occurring primarily in New England and the South. The



Carolina slate belt in the eastern Piedmont Is composed of moderately
folded Paleozoic slates, graywackes, pyroclasties, and lavas. Triassic
downfaulted troughs containing unmetamorphosed continental arkosic
sandstone, conglomerate, and shale interbedded with basaltic lavas and
intruded by diabase are found throughout the extent of the northern
Appalachians and Piedmont. -

The Columbia Plateaus region includes the Columbia Plateaus and
Snake River Plain of Oregon, Washington, and Idaho (Figure 1). The
western plateau region consists of folded and faulted Paleozoic and
Mesozoic sedimentary rocks, lavas and plutons. In central Oregon the
section progresses upward through limestone, calcareous sandstone,
sandstone, mudstone and conglomerate overlain by a massive limestone.
Eastern Oregon has a marine to submarine series of schists, limestones,
extensive tuffaceous argillite, and greenstone. Miocene to Pliocene
flood basalts cover large areas. .,

In the Snake River Plains, Miocene basalts lie over and under lake-
bed deposits containing tuffs. The eastern portion consists of the
younger Snake River basalt field of Pliocene, Pleistocene, and
Quaternary age.

The Southern Canadian Shield region includes the Precambrian shield
of Minnesota, Wisconsin, and Michigan (Figure 1). The basal Precambrian
is exposed in strongly folded and faulted linear belts in northern and
central Minnesota. The low-grade metasedlmentary outcrops consist of
conglomerates and graywackes; interbedded argillite and ferruginous chert;
volcanics that are primarily basalt flows but which include interbedded
pyroclastics; and granitic intrusions.

The middle Precambrian Animikie series is exposed in Minnesota and
Wisconsin. It consists of a transgressive sequence of basal conglomerate,
quartzite, limestone and dolomite overlain by quartzite, slate and a major
iron formation, and finally slates and graywackes.

The upper Precambrian Keweenawan series Is a thick continental
sequence of elastics under- and overlying interbedded basaltic lava
flows and copper conglomerate. This series is associated with large
basic Igneous lntrusives, the most prominent of which Is the Duluth
Gabbro exposed on the northwest shore of Lake Superior.

Alaska is divided into four major physiographic provinces which are,
proceeding from North to South, the Arctic Coastal Plain, Rocky Mountain
System, Intermontane Plateaus and the Pacific Coast Ranges (Figure 1).
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The Arctic Coastal Plain is an area of continuous permafrost covered
for the most part by Quaternary silt, sand, and gravel. Tertiary con-
glomerate, sandstone, and siltstone are exposed in the east of this
region adjacent to the Arctic Foothills where east-trending, largely
clastic rocks of Mesozoic age appear. Paleozoic limestone, dolomitic
limestone, marble and metamorphosed clastic and volcanic rocks are
exposed in the mountain ranges, and have been complexly folded, faulted,
and in places intruded by mafic and ultramafic bodies of possible
Jurassic age.

The Intermontane Plateau Province of Alaska consists of lowlands
largely filled with Quaternary alluvium, glacial debris, eolian sand
and silt, and uplands consisting predominantly of Precambrian and
Paleozoic metamorphic rocks. Mesozoic intrusives, primarily granitic,
intrude the area, and exposures of Mesozoic volcanic rock are found in
the north with Paleozoic, Quaternary, and Tertiary volcanics predominating
in the south.

Mesozoic sandstone and shale prevail in the western uplands of
Alaska. Outcrops consist largely of marine Precambrian and Paleozoic
sandstone, shale, and limestone in the south and Paleozoic metamorphic
rocks in the central region. Paleozoic through Quaternary volcanics
crop out throughout the area, and numerous Cretaceous and Tertiary
bodies are exposed in the central and southern regions.

The Pacific Coast Mountain System of Alaska includes the Aleutian
Archipelago consisting of islands of predominantly basaltic and andesitic
lava flows, tuffs, and clastic rocks formed during Cenozoic volcanism.
The Aleutian Range on the Alaska Peninsula contains Mesozoic and Cenozoic
sedimentary and volcanic rocks intruded and metamorphosed by Tertiary
granitic plutons. To the north and east the Alaska Range is underlain
by Precambrian and Paleozoic metamorphic rocks intruded by Mesozoic and
Tertiary granite, granodiorite, quartz monzonite, dacite, andeslte, and
basalt. Paleozoic clastic and carbonate rocks are also exposed.

South of the Alaska Range the lowlands consist primarily of Tertiary
continental deposits overlain by Quaternary glacial, lacustrine, and
fluvial sediments. The mountains in this region are generally comprised
of Mesozoic and Tertiary volcanic and clastic rock intruded by late
Mesozoic and early Tertiary granodiorite, quartz diorite, and quartz
monzonite.

The rocks of the Hawaiian Islands are predominantly Cenozoic
volcanics of mafic to Intermediate composition. The main rock types
are varieties of basalt, andesite, trachyte, nephelinlte, and rhyodacite.
Sediments are scarce and extremely thin, being chiefly pyroclastics with
minor breccia and conglomerate.
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3. PAST EXPLORATION

In the first years of the uranium program, starting in 1948,
drilling was primarily undertaken by the government. The AEC and the
U.S. Geological Survey continued a modest program until the mid-1950's.
The government drilled about 5-6 million feet (1.7 Bullion meters), and
a number of significant ore deposits were defined, primarily in the
Uravan Mineral Belt, Colorado. Except for the early years, private
drilling exceeded the government program. Drilling reached a peak of
2.8 million meters in 1957, but dropped back to 0.6 million meters in
1965 when the government purchase program had been phased out. Later,
with resurgence of uranium demand it rose again to nearly 9.1 million
meters in 1969. After a decline in the early 1970's, activity rose dramat-
ically to 10.3 million meters in 1976. Total drilling through 1976 has
been about 88.3 million meters. Exploration costs from 1966 through 1976
are estimated to be $679 million.

During 1976, 32 percent of the drilling or 3.3 million meters was in
the Wyoming Basins, with 4.5 million meters or 43 percent in the Colorado
Plateau, and 0.9 million meters or 8 percent in the Gulf Coastal Plain.
Total 1976 drilling was 0.9 million meters and average depth of hole
155 meters; this contrasts with 1.7 million meters and 53 meters
average depth in 1960.

Until recently exploration has been done primarily by American mining
and oil companies. However, a number of utility companies, both domestic
and foreign, have become active in uranium exploration, often in the lesser
known areas.

4. URANIUM OCCURREHCES AND RESOURCES

Reserves of uranium are located In the western portion of the country
with over 85 percent in the Colorado Plateau and Wyoming Basins. The
following tabulation shows reserves by major regions at a production coat
of $30 per pound U.O..

January 1, 1976

Million
Tonnes of Ore

Colorado Plateau
Wyoming Basins
Western Gulf Coast
Northern Plains
Basin and Range
Other
Subtotal (rounded)

290
308
59
5
1
36
698

Byproduct of Phosphate
and Copper Mining

Total

%U

0.09
0.06
0.06
0.09
0.10
0.06

Thousand
Tonnes U

254
177
34
5
1
23
492

108

600

Production Thru 1975
Thousand Tonnes U

152
45
6
3
-
11
215
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The largest concentration of uranium is in the Grants Mineral Belt
(a part of the Colorado Plateau) in northwestern New Mexico. Deposits
are in Jurassic sandstones and range in size from a few tens of tonnes
to as much as 13.6 million tonnes of ore.

The second largest uraniuh region is the Wyoming Basins with
uranium ores in sandstones of the Gas Hills, Shirley Basin, Crooks Gap,
and Powder River Basin. Deposits of uranium occur as clusters of
"C"-shaped roll fronts containing as much as 13.6 million tonnes of
ore at grades of 0.05 to 0.25 percent U. Over 46,000 tonnes U
have been produced. Most of the production has been from open pits.

Other significant uranium areas include the western Gulf Coastal
Plain in Texas, the Paradox Basin portion of the Colorado Plateau in
southwest Colorado and southeast Utah, the Spokane Indian Reservation
near Spokane, Washington, and the Northern Plains of North Dakota and
South Dakota and eastern Montana. Uranium deposits in all but the
Spokane area occur as tabular bodies in relatively flat-lying Mesozoic
and Tertiary sediments. Deposits range in size up to 3,850 tonnes U
and in grade from 0.05 to 0.25 percent U. '

Resources are divided into four classes: reserves and probable,
possible, and speculative potential. The three classes of potential
resources are defined thus:

Probable - those potential resources estimated to occur in known
productive uranium districts in extensions of known deposits or in un-
discovered deposits within known geologic trends.

Possible - those potential resources estimated to occur In undis-
covered or partly defined deposits in formations or geologic settings
productive elsewhere within the same geologic province.

Speculative - potential resources are those estimated to occur
in undiscovered or partly defined deposits in formations or geologic
settings not previously productive within the geologic province or
within a province not previously productive.

For January 1, 1976, the $30 per pound potential in these three
classes was estimated by region.



Thousand Tonnes U

Colorado Plateau
Wyoming Basins
Western Gulf Coast
Basin and Range
Northern Plains
Other

Probable

330
238
77
85
23
61

Possible

485
61
100
108
46
177

Speculative

77
23
23
85
38
208

Total 815 977 -454

The Colorado Plateau, Wyoming Basins, and Gulf Coast tontain
about 80 percent of probable potential and two-thirds of the possible
potential in the U.S. The speculative potential, however, increases in
importance in other areas including the Basin and Range area and the
areas east of the Mississippi River.

5« PRESENT STATUS OF EXPLORATION ,

The Basin and Range province of Oregon, California, Nevada, Arizona,
New Mexico, and Texas is receiving considerable exploration emphasis.
Other areas of increasing activity include sedimentary rocks of the
Great Plains and the crystalline rocks of the Rocky Mountains, Appalachian
Mountains, and the Precasnbrian shield of Michigan and Wisconsin. Work
in the new areas emphasizes geologic and geophysical assessment, so
relatively little drilling has been done. When programs have matured,
it is assumed that drilling effort will be accelerated.

Industry surveys indicated that 10.3 Billion meters were drilled
during 1976 at an estimated cost of $156.9 million. For 1977 plans
are projected at 11.4 million meters at a cost of $1*7.8 million. Costs
include land acquisition, geological and geophysical surveys, site
preparation, logging, end site restoral.

6. AREAS FAVORABLE FOR URANIUM MINERALIZATION AND .
POTENTIAL FOR NEW DISCOVERY

The Colorado Plateau, Wyoming Basins, and Texas Gulf Coastal Plain
are considered to be the most favorable areas for uranium discovery.
The deposits are in tabular and roll-front deposits in Triassic, Jurassic,
and Tertiary fluvial sandstones; and the bulk of the potential Is in
recognised productive formations.

•V.'
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The Basin and Range region which extends from Oregon to Texas
appears to have promise for low-grade uranium deposits in Tertiary
rhyolite tuffs, particularly in Utah and Nevada. The potential of
the Pacific Coast and Sierra Nevada is in Tertiary arkosic tuffs and
in granitic rocks of Mesozoic age. In the Rocky Mountains, granitic
and metaroorphic rocks of Precamhrian age are considered to be favorable
host rocks. In the Great Plains, most potential is in Mesozoic and
Tertiary clastic rocks, Tertiary lignite, and Holocene calcrete. The
potential of the Central Lowlands and Appalachian Highlands is largely
in Paleozoic sandstones. Favorable rocks in Alaska include Mesozoic
granite on the Prince of Wales Island and Mesozoic and Tertiary sedi-
mentary basins.

Colorado Plateau

Fluvial sandstones, and occasionally conglomerates and mudstones,
are the predominant host rocks for uranium deposits in the Colorado
Plateau region. Limestones and eolian and marine sandstones are also
uraniferous but of much less importance. Most of the potential for
new discovery lies in the Morrison Formation of Jurassic age in the
San Juan Basin, particularly in and adjacent to the Grants Mineral
Belt, New Mexico, and in the Paradox Basin, Colorado and Utah. Jurassic
marine limestone is also ore bearing and there is a possibility of
additional discoveries. Another favorable sandstone unit is the Chinle
Formation of Triassic age in the Monument Valley and Black Mesa Basin
areas, northeastern Arizona, and the White Canyon, Paradox Basin, and
San Rafael Swell areas, eastern Utah. ,

Wyoming Basins

The Wind River, Shirley, Powder River, and Great Divide Basins
contain the most important deposits of this region, which occur
chiefly in fanlike and other fluvial sedimentary accumulations of
early Eocene age. The deposits are in the form of roll fronts along
reduction-c cidation boundaries. Favorable areas for . uch deposits
are the gently dipping flanks of intermontane baeins where deposits
of fluvial arkosic sandstones containing pyrite and carbonaceous
plant matter Are widespread. Fine-grained eolian and fluvial sandstones
of Miocene, Paleocene, Cretaceous and Jurassic age also hold promise for
additional ore, particularly the Browns Park, Mesaverde, Erlcson, Lance,
Morrison, Cloverly, and Fort Union Formations. Outside the producing
districts, Late Cretaceous sandstones appear to be favorable.

Coastal Plain

Within Texas, uranium deposits ere known only in Tertiary strata
of the Coastal Plain. These occur in tuffaceous sandstone, claystone,



and lignite within strand bar and barrier bar environments. Uranium is
distributed in Jackson Group sandstones of Eocene age, the Catahoula
Formation of Oligocene (?) age, the Oakville Sandstone of Miocene age,
and the Goliad Sand of Pliocene age- Weathering of tuffaceous material
is believed to have enriched ground water with uraniums which was precip-
itated by hydrogen sulfide that migrated in natural gas from underlying
petroleum reservoirs,.

East Texas and Louisiana are promising areas for new discoveries
in deltaic sandstone, mudstone, and lignite. Tertiary sandstones
adjacent to and overlying salt dome structures are also of interest,
particularly where petroleum and sulfur are present, because of the
likelihood of H2S migration into the permeable sediments. Where
tuffaceous material is sparse, uranium favorability is diminished.

Upper Cretscsous and Eocene fluvial and deltaic sandstones of
northeastern Texas are also considered favorable; and in the middle
Atlantic Coastal Plain, fluvial and tidal sandstones of Late
Cretaceous age have possibilities.

Northern Rockies

The best prospects for new discoveries in the Northern Rockies are
in argillaceous saetamorphic rocks of the Precarabrian Togo Formation
near Spokane, Washington. Existing deposits are found along contacts
with porphyrltic quartz monzonite of the Loon Lake batholith of
Cretaceous age. Uranium was probably emplaced in Late Cretaceous
time during monzonite intrusion. There are also good prospects for
finding deposits associated with carbonaceous debris in paleochannels
In thick arkosic conglomerate and sandstone lenses of Eocene age.

Colorado and Southern Rockies •

There is considerable potential in this region for finding vein
deposits in Precambrisn gneisses along the eastern margin of the
Front Range, Colorado, and In Paleozoic and Mesozoic strata of the
Sawatch Range, Colorado. The veins appear to have been emplaced
in Tertiary tine. The Colorado inter-montane basins are also
favorable for uranium deposits where volcanlclastic Tertiary fluvial
arkoses are buried under thick volcanic flows of Oligocene and
Miocene age. • ' , , • • . '

Great Plains

The principal areas of production and favorability are in the Black
Hills in Wyoming and South Dakota; Cave Hills-Slim Buttes, South Dakota;
and Belfield, North Dakota,



The favorable host rocks are fluvial carbonaceous sandstones of
Dakota Sandstone in the Canon City etnbayment of Colorado and the Salina
basin of Kansas; the Inyan Kara Group of the Black Hills where both
tabular and roll-type deposits are recognized in quartzose sandstones
of the Fall River and Lakota Formations; and the Laramie and Fox Hills
Formations in the Denver Basin, of Colorado. Lignites and sandstones
of the Fort Union Formation of Paleocene age are als > promising
targets in the Cave Hills-Slim Buttes and Belfield areas and other
parts of the western Williston Basin. The favorable areas are all
located along the western margin of the Great Plains.

Basin and Ran^e .

The greatest favorability for new discoveries is associated with
uranium occurrences near Marysvale and Topaz Mountain, Utah, and at
Lakeview, Oregon. The known deposits occur chiefly in Tertiary and
Mesozolc intrusives and arkosic and tuffaceous rocks which include
beryllium tuffs in west-central Utah; arkosic fanglomerates of the
Coso Formation in east-central California; volcanic intrusives and
extrusives at Marysvale, Utah, which contain vein deposits; sedimentary
rocks intruded by Tertiary rhyolite plugs, such as at Lakeview,
Oregon; and tuffaceous lake beds in the Chapin Wash Formation near
Artillery Peak, Arizona. Contact zones between granite intrusives
and metamorphic rocks are also favorable, as for example at Austin,
Winneraucca Lake, and Belmont, Nevada, and at Bishop, California.
Other favorable environments are the playa sediments and calcrete
deposits that occur in many areas of the region.

Pacific Coast and Sierra Nevada

Most of the favorability of this region is associated with
Tertiary carbonaceous arkosic and tuffaceous beds filling stream
channels cut into water-laid tuffs of Miocene age near Sonora Pass,
California, and with Mesozolc veins that transect granitic,
volcanic, and metamorphic rocks near Bakersfield, California.
Granitic rocks of the Sierra batholith and raetamorpbic rocks near
Placervllle, California, are also considered potential host rocks.

Central Lowlands

Although the region contains no important uranium mining areas,
•one ore has been mined near Cement, Oklahoma, from pyritic sandstones
of the Rush Springs Formation of Permian age. Uranium is also
associated with red-bed copper deposits in lenticular paleochannel
sandstones of the Permian Wichita Formation in the Red River area of
Texas and Oklahoma. Permian red-bed sandstones of Paleozoic age in
northern Texas and southwestern Oklahoma appear to be favorable.
There is also some expectation that disseminated and vein-type
deposits may occur in the alkalic pluton at Magnet Cove, Arkansas.
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Appalachian Highlands " : .

Favorable sediments Include continental deltaic sandstones and red
beds containing carbonaceous material, especially the Devonian Catskill
and Misslsslppian Mauch Chunk Formations in northeastern Pennsylvania
and the Triassic arkoses of New Jersey, Connecticut and elsewhere.
Igneous and netanorphic rocks, including pegmatites, are also considered
favorable, particularly the Grandfather Mountain Formation, the Wilson
Creek Gneiss, and the Cranberry Gneiss of North Carolina and also the
Reading Prong complex of Pennsylvania and New Jersey.

Columbia Plateaus

Tertiary and Mesosoic nonmarine clastic rocks in intermontane
basins are favorable, particularly the conglomerates and sandstones
in the Gable Creek Formation of Cretaceous age in the western Blue
Mountains. Thick non-uraniferous Tertiary lava flows hamper evaluation
and exploration of underlying rocks in much of the region.

Southern Canadian Shield

The known occurrences are in iron mines in the Middle Precambrian
Iron Formation of northern Michigan; In veins in the carbonaceous
Middle Precambrian Michlgamrae Slate; in schist near a contact with
granite gneiss; and in fractures and biotite schlleren In granite.
Sheared pyritic graphitic slate in the Middle Precambrian Thompson
Formation in Carlton County, Minnesota, also contains minor amounts
of uranium. All of these rocks may be favorable for new discoveries.

Alaska

The only productive area In Alaska Is the Bokan Mountain area on
Prince of Wales Island. Uranium is contained in sodlc peralkallc
granite stocks of Jurassic age, in segregations in the granite, and
in related pegmatites and aplite dikes. Elsewhere in Alaska, alkalic
silicic plutons of Mesozoic and Tertiary age and their aureoles,
veins, dikes, and late silicic differentiates may be favorable.

Many of the sedimentary basins contain Mesozoic and Tertiary
clastic strata and have characteristics similar to the uranium-bearing
basins of the conterminous U.S.A. Favorabllity is enhanced where the
source of the basin sediments includes, alkalic and silicic plutons and
volcanics. Upper Cretaceous and Eocene formations are considered to
have the most promise.
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Hawaii and Puerto Rico ,

There are no known uranium occurrences in Hawaii or Puerto Rico.
The rocks of Hawaii are predominantly volcanics of nafic to Intermediate
composition and are considered unfavorable. In Puerto Rico, anomalous
radioactivity has been detected in the €ebao Formation of Oligocene-
Miocene age and in the Lares Limestone of Oligocene age and is believed
to be associated with Insoluble residues In karst collapse structures
in limestone. ; .

The uranium potential of the U.S.A. is estimated to be well in
excess of 1,000,000 tonnes.
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