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THE URANIUM DEPOSITS OF THE UNITED STATES The mineralogy of veins is varied and includes most of the known uranium- in such accessory minerals as pyrochlore, xenotime, monazite, zircon, sphene has come from the Entrada and Morrison formations of Jurassic age and the Shinarum Most of the ore produced on the Colorado Plateau contains from about 0.1 to DEPOSITS IN SHALE The uranium content of phosphate rocks is too low for them to be mined for New discoveries of ore-grade material in lignitic beds in western North Dakota Frondel, J. W., and Fleischer, Michael, 1955, Gloss of uranium- and thorium-
gy y b ’ ’ p ? 4 ’ ’
bearing minerals. Commonly, the deeper parts of the vein deposits contain and apatite. Two belts of granitic and gneissic rocks inVirginia, North Carolina, conglomerate and the Chinle formation of Triassic age. In the Black Hills area 0.5 percent uranium (McKelvey, 1955, p. 10). Sandstone-type deposits being mined Sy Ahnieadi setins Hack shalss contiie amall Delsskfey of Emdg their uranium content alone. Recently, however, processes have been devised and western South Dakota may provide new sources of uranium in the near future. bearing minerals, third edition: U. S. Geol. Survey Bull. 1009-F, p. 169-209.
By uraninite, or its colloform variety, pitchblende, whereas the near-surface parts South Carolina, Georgia, and Alabama contain large quantities of thorium- and most of the known deposits are in the Lakota sandstone and the Fall River sand- outside the Colorado Plateau generally contain material of comparable grade. (McKefvey and Nelson, 1950). Of these, the Chattanooga shale of Devonian whereby uranium may be recovered as a byproduct in the manufacture of certain Some uranium is currently produced from Florida phosphorite as a byproduct in Isachsen, Y. W., and others, 1955, Age and sedimentary environments of uranium
- . . o . . . . . . . . . . . . = ? - .qe . . . . .
Robert W. Schnabel contain brightly colored, secondary minerals such as autunite, torbernite, or uranium-bearing monazite (Mertie, 1953) but in insufficient concentrations to be stone, both of Early Cretaceous age. In the Tertiary basins of Wyoming most and Mississippian age, sitd the Shifen Springs meuiber of e Pieme shale of phosphate fertilizers. the manufacture of fertilizer, and it is expected that similar processes will be host rocks, Colorado Plateau: Econ. Geology, v. 50, p. 127-134.
obe . Schnabe " . : : ; . 2 . i : : ; X ; . ..
uranophane. In some of the vein deposits of the United States, uranium min- mined for their uranium content under present conditions. Igneous rocks that can deposits are in rocks of Eocene age. DEPOSITS IN LIMESTONE Cretaceous age have the greatest potential as sources of uranium because of applied to the phosphorite from the Northwest. Kaiser, E. P., and others, 1952, Selected papers on uranium deposits in the
erals are associated with other metallic minerals, commonly sulfides of copper, be profitably mined for their uranium content alone have not been found in the Sandstone-type uranium deposits vary in size; some deposits are bodies con- . e : SR Advances in technology or an increase in demand will be required before the United States: U. S. Geol. Survey Circ. 220, 31, p. [1953].
. : : ; S o . . .. . The most noteworthy uranium deposits in limestone are those in the Grants their wide lateral extent. o . . . .
lead, iron, and zinc; in other veins, uranium is the principal metallic element. United States. taining several hundreds of thousands of tons of uranium ore. Generally the de- . < . . .. The Chattanooga shale 9 in T K k PLACER DEPOSITS large low-grade deposits in shale, coal, and igneous rock can compete economi- Klemic, Harry, and Baker, R. C., 1954, Occurrences of uranium in Carbon County,
INTRODUCTION The gangue of uranium-bearing veins commonly includes quartz, fiuorite, or its are tabular with the two longer dimensi bilyconformable o the eds 5ot B MeXs, which Ste imend pilgs gitnec. Ihe cepemivs in the Grims o L e e lly with the smaller high-grade deposits. The large tonnages of these mate Pa.: U.S. Geol. Survey Circ. 350, 8
- ing v omm udes o osits are tabular wi e two longer dimensions rou onformable to the bed- sned ; : . ; s ; : ; : . . p ally wi smaller high-grade deposits. e onnages mate- .. U.S. . irc. .
X gfigye 1 g 34 quartz, ) S o e b ) dg' < o 1 dg' Ycl ' ¢ district are in the Jurassic Todilto limestone and are similar in form and size to and Alabama and less extensively in Georgia, Oklahoma, and Arkansas. The Most uranium minerals are soft and relatively soluble and therefore are not < ly b i di f & b pos: & ¢ B : Kine. R. U 4-6th 1)’953 U s h l-minine distri f Colorad
& & & s " carbonate minerals. ing. In detat owever, ore bodies cross the beddin anes at low angles. ) . . . . o . . o & n @ rials owever, indicate they ma e an 1mportant source of uranium at some time 10 . U., ana othners ranium 1in the metal-minin 1Stricts o olorado:
The demand for raw materials in processes involving nuclear reactions has, DEPOSITS IN PEGMATITES 8 ; ’ ’ - > g P i ' ang the sandstone-type deposits on the Colorado Plateau. The ore bodies are gener- Sharon Springs member of the Pierre shale is radioactive where it has been commonly concentrated in placer deposits. However, monazite, a thorium and . ? e y may p B ; 5 . &
. 5 . N : . . . o The deposits are commonly found in lenticular sandstones or in fossil stream y & . . . ! in the future U. S. Geol. Survey Circ. 215, 10 p.
in recent years, stimulated a widespread search for uranium ore. This map shows Most of the uranium-bearing vein deposits in the Front Range of Colorado are Mutiv Bepatives. sssecidlly dose sick in potash feldshar, contaly nresium " 1 5 alebaiich fin i b ally small, discontinuous, irregular masses, which contain a few tons to several examined in South Dakota, Nebraska, and Kansas. A radioactive black shale rare-earth mineral, commonly contains a few tenths of a percent of uranium (Da- : McKel V. E.. 1 S ’h P : he United |
; ;i . g : : : . p : 5 : : ite i i i . . i ; . . s B i i -
the location of the more important uranium deposits in the United States that have typical of those in which uranium is associated with other metals. Veins and minera};sp %‘he amon’mt Ef uran'yum T Pe N !S: ;nerall toe aaall A sl,x s tl_o:gl EacE e c;n id Fgpns R i e S e tens of thousands of tons of ore. The uranium minerals are most commonly dis- in the Devonian and Mississippian Woodford chert crops out in southeastern vidson, 1951, p. 355; Mertie, 1953, p. 12). CS € vey;3 " 10’ 0_19‘55’ earch for uranium in the United Seates: U, 3. Geol
. o o mE & . . ‘ 5 @ . " " 1 : o ! ] i '
been discovered to June 1955, by private individuals, corporations,and Govern- shear zones cutting Precambrian schist, gneiss, and granite contain pods or 5 R " peg i y to 10 Mofe Cha aNe UCIGIORIc TFE WILNIR. ARG URIL : d through the li but locall d al 11 frac- Oklahoma. Radioactive black shales have been reported from many other areas urvey bu 3
) ’ for th be altariih & al Wh =5 ; . . . . seminated through the limestone but locally are concentrated along small frac ’ s . SELECTED BIBLIOGRAPHY e 2 :
: ; . . t nlechblende. M £ 1k d I b or them to be mined for their uranium content alone. ere uranium-bearing peg- In most of the deposits, local concentrations of uranium minerals are associated ; : . Monazite-bearing placers are known in central Idaho and North and South Car- McKelvey, V. E., and Nelson, J. M., 1950, Characteristics of marine uranium-
ment agencies as a result of that search. Information regarding the deposits was masses of pitchblende. Most of these pods or masses are small but some may b sen hined for their nther Constimsnts, Lowper: @die: kit beatin téle cars ial. and f th . ‘ he rich tures. The principal uranium minerals are uranophane, carnotite, and tyuyamunite. in the United States, both from surface exposures and drill holes. ¥ 11 ter Laach o] 1 the Atlanti d Pacif Th beari i ks: E Geol 4
. . : : . . . = with carbonaceous material, and some of these concentrations form the richest S . ; . olina an a few bea acers a e Atlantic and Pacific coasts. e imi earing sedimentary rocks: Econ. Geology, v. . 35-53.
compiled from published and unpublished reports of the U. S. Geological Survey contain 10 tons or more of pitchblende. In the Boulder batholith area of Montana, al d 4 ? 2 : ) Pitchblende is present in some of the deposits. The grade of the ore shipped The uranium in black shales is probably associated with carbonaceous matter, ! in CR PIACRIS Bipng nt i Becraft, G. E., 1953, Preliminary report on the Comet area, Jefferson County, g sedi ary 8Y> 5, p- 35-53 _ o
. .. . : . 1 in £ flled 1 sh ch rpre material may be recovered as a byproduct. parts of the ore bodies. X . . . . e : : uranium content of these placers is very small as compared with other types of Mont.: U. S. Geol. Survey Circ. 277, 8 p. McKelvey, V. E., and others, 1953, Domestic phosphate deposits, in Pierre,
and the U. S. Atomic Energy Commission and its contractors. This map was pre- uranium commonly occurs in fracture zones filled mostly with chert and chal- No pegmatite deposits are shown on this map because of the relatively small O e bugis of al . d St . b from the deposits in the Grants district is comparable with that of the ore from the because the uranium content from place to place within a bed varies directly q T e df h . b ? V. H d N A. G.. 8oil sod fsseili o ; ..
. e e o . : : . : . n the basis of metal content, the sandstone-type uranium deposits ma e . . . 5 z sr ed from m, some uranium may De pro- i i its 1 i - . . a orman . G., Soil an zer o oro in n:
pared by the Geological Survey on behalf of the Division of Raw Materials of the cedony, although locally some uranium is found in veins containing base-metal N if cranfiie contatned bu theu combared & the amcunt in other types of divided i br d” o d P pe 4 Y sandstone-type deposits in other areas in the Colorado Plateau. with the carbon content. Many shales with a high carbon content, however, con- depocsles, ME 1 the mlc:na = N lt s M ¥ bep Bell, Henry III, and Bales, W. E., in press, Uranium deposits in Fall River Coun N , an p ’4 . ’N o) ertili phosp us in Crop nutritio
. i : 2 . " T . . . oun 3 - g : ; : s : . : . : - s
U. S. Atomic Energy Commission, Diane Curtis of the Geological Sutvey assist- sulfides. In the Marysvale district, Utah, pitchblende occurs in quartz veins i - p ypP n;x ;: mt.o three Eroups v'at;a ium |:u-amulxsn ;pofsxt:» CZ’IPPCr-uramum eposxt;, tain little or no uranium. Uranium minerals are not generally visible in most uced in processing the monazite for other metals contained in the monazite ty, S. Dak.: U. S. Geol. Survey Bull. 1009-G. i g.tonom};a, v. 4, p1 347 ii7 y New dor ) e ) s
) A i : : . : . eposits. and deposits containing mainly uranium. Each of the first two groups may be : 5 i B = ertie, J. B., Jr. onazite deposits of t aste antic states:
ed in the preparation of this map. with minor amounts of fluorite, calcite, and pyrite. P 2 I:l ot dg - }; o group y shales; rarely, however, small flakes of secondary uranium minerals can be Cathcart, J. B., and others, 1953, The geology[ of the Flondai land-pebble phos ; S, é l,sJ ) 9(5:?, - posit e southeastern Atlantic stat
. . . further divided into oxidized and unoxidized types. . its: 1 . S. Geol. Surve irc. .
Studies in recent years have shown that although trace amounts of uranium Most of the ore produced from veins in the United States has come from the Th : dized adi ey 3 5 alled e d . DEPOSITS IN COAL seen along fractures and bedding planes. phate deposits: 19th Cong. Internat. Geol. [Algiers, 1952] ComptesRendus, Nini R ;’4 - 31’3f P ) 5 o ot T
: . g e oxidized vanadium-uranium osits are the so-called carnotite deposits . . . . : : X ininger, R. D. inerals for atomic energy: Toronto, New Yor ondon
occur nearly everywhere under extremely varied geologic conditions, concentra- areas just mentioned, but vein deposits that appear to contain commercially DEPOSITS IN CLASTIC TERRESTRIAL SEDIMENTARY ROCKS i b ) -y FPOSIS el g il o pasits, Many of the coal beds in the United States have been examined for uranium. The uranium content of shales is generally less than 0.01 percent, too low PROSPECTS FOR FUTURE DEVELOPMENT Sec. 11, p. 77-91. ger, ’ d9 ) . 8y , , ,
. . . . . ’ d >4 . . . . . . = o . . o o ~
tions large enough to warrant mining are restricted mostly to the western United . I . . h i of which the principal uranium-bearing mineral is carnotite; they also contain In a few places in western United States, coal beds contain appreciable concen- for them to be a commercial source of uranium at present. The volume of some . . ] Conant, L. C., in press, Shallow water origin of the Chattanooga shale: Geol. D. Van Nostrand Company, Inc., 367 p
important quantities of uranium ore have recently been discovered on the Spokane e . . . . .. lasser amounts of amunite. rauvite, and avanite. At depthiand below the zone : . . ) . . ) N . . N The sandstone-type uranium deposits of the Colorado Plateau constitute the Sec, Amists all Page, L. R., 1950, Uranium in pegmatites: Econ. Geology, v. 45 12-34
States. The deposits shown on the map have produced uranium ore, or—on the ba- : e : : Deposits in clastic terrestrial sedimentary rocks are chiefly deposits in sand- Dy 4 ? : P trations of uranium. The most extensive uraniferous deposits of this type are shales can be measured in cubic miles and their contained uranium in many thou- .. . S : s oc. America Bull. By st Toiy ’ peg : . BY> Yo 235 Pe :
; 5 : " ’ Indian Reservation in northeastern Washington and in the Cochetopa Creek area, S ‘ of oxidation the brightly colored secondary minerals give way to unoxidized dark . e . . g . principal domestic reserves of uranium in the United States today and will prob- David C. F.. 1951, The distribution of radioactivity: The Min. Mag., v. 85 Swanson, R. W., McKelvey, V. E., and Sheldon, R. P., 1953, Progress report on
sis of present knowledge—are potential producers. For convenience, these depos- ses : s s . stone but may also be deposits in mudstone, arkose, conglomerate, and water-laid in lignitic beds in western South Dakota, western North Dakota, and eastern sands of tons; thus they are important as a potential resource of uranium. ) ' . avidson, L. I'., » 1he distribution of radioac Y s MaBsy Ve Oy 3 Ak ey 3 Mwi ey YN ’
. ) Colorado. In addition, uranium occurs in minor amounts or as a subordinate con- g’ . i . 5 . sricipal . . 1 h ably continue to be the most important deposits for some years. Other sand- ; s o ;
: . ; - : i volcanic debris: For the oses of this map and because most deposits of this minerals, locally called black ores. The principal uranium minerals of the un- 1 : . : s no. 6, p. 329-340 investigations of western phosphate deposits: U. S. Geol. Survey Circ. 297,
its are classed by geologic environment. The reports listed in the selected bibli- . : . e . purp p P Montana. Although the widespread coal beds of eastern United States contain . : . oy s Pe .
stituent of the ore in vein deposits in many other areas. Gl s . oxidized z f the vanadium-uranium d its uraninite, or its colloform stone-type deposits, especially those marginal to the Black hills in South Da- : : a son: with 16
ography at the end of the text give more detailed information about some of the type are found in impure quartz sandstones, they will be referred to here as one ot the v fum-uranium deposits are iaite;. or very small concentrations of uranium in a few places, none are known to con- POSITS IN PHOSPHORITE kota and Wyomi dth in the Tertiary basi f Wvomi P oion derel Everhart, D. L., 1951, Geology of uranium deposits, a condensed version; wit P
: : o s : 3 : : ; ota an oming and those in the Tertiary basins o oming are being devel- . . . : : i H i5-
individual deposits. The grade of material produced from veindeposits in the United States generally sandstone-type deposits. variety pitchblende, and coffinite. tain amounts or concentrations comparable to those in the west. DEPOSITS IN el so:rces if el Y y 8 8 mineral tables by Muriel Mathez: U. S. Atomic Energy Comm., Tech. Inf. Towle, C. C., anc'i Rapp‘aport, Irving, 1952, Uranium deposits of the Grants dis
ranges from about 0.15 to 0.5 percent Us Os. Sandstone-type uranium deposits on the Colorado Plateau have been the prin- The mineralogy of the oxidized copper-uranium deposits is variable, and ura- Most of the uraniferous coal contains a few hundreths of a percent uranium, All marine phosphorites that have been tested contain small amounts of ura- P . Serv., Oak Ridge, Tenn., RMO-732. trict, New Mexico: Min. Eng., v. 4, p. 1037-1040.
cipal source of uranium in the United States in the past and constitute our major nium occurs in secondary minerals that include hydrated oxides, carbonates, sul- which may be concentrated in the ash of some coals by burning. In 1954, how- nium. The uranium content of the phosphorites ranges from about 0.003 to Some uranium ore is being mined from domestic vein deposits, although no vein Everhart, D. L., and Wright, R. J., 1953, The geologic character of typical pitch- Wallace, J. H., and Smith, H. B., 1954, Bibliography of U. S. Geological Survey Trace
VEIN AND RELATED DEPOSITS minable reserve of uranium at the present. Other sandstone-type uranium deposits fates, phosphates, arsenates, and silicates. None of the secondary uranium min- ever, deposits were discovered in lignitic beds in northwestern South Dakota 0.03 percent and varies approximately with the phosphate content. deposits comparable to those in foreign countries have been found in the United blende veins: Econ. Geology, v. 48, p. 77-96. Elements and related reports: U. S. Geol. Survey Bull. 1019-B, p. 63-144.
DEPOSITS IN IGNEOUS ROCKS found in the area marginal to the Black Hills in South Dakota and Wyoming, and erals are as common as carnotite in the vanadium-uranium deposits. In the un- that are comparable in grade and size to the sandstone-type deposits of the Much of the phosphate rock produced in the United States comes from the States. Deposits around Marysvale, Utah, for example, have provided a small Finch, W. I., 1955, Preliminary geologic map showing the distribution of uranium Weeks, A. D., and Thompson, M. E., 1954, Identification and occurrence of uranium
Much of the world supply of uranium has been produced from large, high-grade in the Tertiary basins of Wyoming are sources of appreciable amounts of uranium oxidized parts of the deposits, the uranium occurs chiefly as uraninite (pitch- Colorado Plateau. land-pebble phosphate district of central Florida where the Bone Valley for- but continuous supply of ore since shortly after their discovery and will probably deposits and principal ore-bearing formations of the Colorado Plateau Region: and vanadium minerals from the Colorado Plateaus: U. S. Geol. Survey Bull.
vein deposits in central Africa, northern Canada, and Czechoslovakia. No de- Uranium occurs in small amounts in many igneous rocks and most abundantly ore. Other deposits are known in Texas, Nevada, and Pennsylvania. blende) associated with copper and other sulfide minerals. Pitchblende is the Meta-autunite is present locally in the high-grade deposits; most of the ura- mation of Pliocene age is the principal phosphate-bearing formation. The Phos- continue to do so for several years. Recent discoveries of other vein deposits U. S. Geol. Survey Min. Inv. Field Studies Map MF 16. 1009-B, p. 13-62.
posits comparable with these have been found in the United States, although in granitic rocks; rarely do igneous rocks contain more than 0.2 percent uranium Sandstone-type uranium deposits are found in rocks that range from Permian to rincipal uranium mineral in deposits in which uranium is not associated with nium in the lower grade material, however, is not in discrete minerals but prob- horia formation of Permian age, which is widespread in Idaho, Montana, Wyo- elsewhere in the United States may result in increasing production from this type Fischer, R. P., 1950, Uranium-bearing sandstone deposits of the Colorado Pla- Wright, R. J., 1955, Ore controls in sandstone uranium deposits of the Colorado
, g ; rarely do ig g princip _ ) y gp yP ,
uraniferous veins are known in many of the western States. (McKelvey, 1955, p. 5). The uranium in igneous rocks is generally concentrated Tertiary in age on the Colorado Plateau, but most of the production of uranium copper or vanadium. ably is contained in one or more of the organic compounds. ming, and Utah, contains extensive deposits of uraniferous phosphate rock. of deposits in the future. teau: Econ. Geology, v. 45, p. 1-11. Plateau: Econ. Geology, v. 50, p. 135-155.
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