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URANIUM DEPOSITS IN FALL RIVER COUNTY, SOUTH DAKOTA 

By Henry Bell and W. E. Bales 

ABSTRACT 

lLn 1951 uranium deposits containing carnotite were discovered in the southern Black Hills near 

Edgemon~ Fall River County. S.Dak. Numerous carnotite deposits have since been found in sandstones 

in the Inyan Kara group of e arly Cretaceous age, and uranium~bearing materiaJhas been discovered in the 

Pennsylvanian Minnelusa sandstone of Pennsylvanian age and the Oeadwood formation of Cambrian age in 

the ~outhern Black Hills. Ore has been produced on~y from the Inyan Kara group, mostly wllithitn an area 

of about 30 square miles along the southwest flanl< of the Black Hills uplift between Dewey and Hot Springs 

in Custer and Fall River Counties. In addition. occurrences of uranium in other parts of the Black Hills and 

the surmunding area are known or reported from sedimentary, igneous, and metamorphic rocks of pre­

Cambrian to Tertiary age, 

The upper and lowerr~ost formations of the Inyan Kara group-'•hcheFalLRi~er. and-Va.kota;:saqliiston.es-­

contain the productive uranium deposits. These terrestrial formations are composed predominantly ~f massive 

sandstone lenses with thin units of thinly bedded sandstone and mudstone, but locally tb•se formations 

contain abundant mudstone and thinly bedded sandstone. Massive sandstone lenses in the Lakota sandstone 

commonly overlap and truncate underlying lenses. The lenses are separated by thin units of thinly bedded- sand-!'-­

s-tooe anti mt\(ist-Q-n~ . !ron stain. carbonaceous material, thin seams of gypsum, ripple marks, concretions0 

and fossil roots are common in the mudstone and thinly bedded portions of these formations. 

Some high,. angle normal faults of small displacement are found in the area containing the largest 

number of uranium occurrences in the Inyan Kara groupa Although no ore deposits seen were cut by faults, ~ 

high-angle fractures parallel and at right angles to the faults contain carnotite for short distances. 

The productive uranium deposits are most common whete the Fall River and Lakota sandstones 

locally contain a large proportion of mudstone and thinly bedded sandstonea Other deposits are in the 

massive sandstone lenses of the Lakota sandstone and in the thin units between the lenses. 
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Although 'caffiOitite is the most conspicuoi1S and important mineral in most deposits, corvusite is an 

important constituent of some deposits0 Other uranium minerals in the deposits are tyuyamuniteo rauvite, 

and autunite" Ore produced in 1952 from the Fall River and Lakota sandstones contained about 0. 2 percent 

u3o8 and 00 6 percent V2o5 0 
rrn general, deposits in the Fall River and Lakota sandstones contain about 

the same percentage of u3o8, but the deposits in the Fall River sandstone appear to have a higher percentage 

of vanadiumo The grade of individual deposits, however, is highly variableo Most deposits are small, but 

a few have yielded as much as a thousand tons of oreo 

KNT RODUCTKON 

The first discovery of carnotite in South Dakota was in Craven Canyon, 8 miles north of Edgemont, 

Fall River County. So Dako (fi& 1). in June 1951 (Page and Redden, 195.2)o Additional discoveries have 

greatly extended the are a of known occurrences, but the known commercial uranium deposits in the southern 

Black HH!s are in the Knyan Kara group of eallly Cretaceous age (fig, 2)0 Several hundred lode claims have 

been staked for manium in Fall River County, mostly in the Harney. National Forest, although numerous 

discoveries have been made on privately owned groundo Not all clairm are known to contain occurrences 

of radioactive material~ and only a fe w contain uranium deposits of ore gradeo 

Most of the ore pm duced from the area has been shipped by railroad to mills in Colorado until 

De cembelr 1952 when an ore=buying station was established at Edgemont by the UQ. S., Atomic Energy 

Commission. Shipping points on the Chicago, Burlington, and Quincy railroad, which passes through 

Edgemont, are easily accessible by dirt roads and Uo So Highway 18-85A., 

The first comprehensive geologic work in the ar~a was done by No Ho Darton and others of the 

Uo So Geological Smvey between 1898 and 1925 (Darton, 1902, 1904; Darton and Smith, 1904; Darton 

and Paige, 1925). but since then numerous other geologic studies have been ca.rried out for special purposeso 

lin 1951 the U. So Geological Survey (P{se and Redden~ 1952) and the Uo So Atomic Energy Commission 

.(Bake!', Smith, and Rapaport, 1952) described the first 'ijl'aruum deposits discovered in the areao These 

agencies have since added to the knowledge of the district throlllgh geologic mapping, di,amond drilling, 

and rapioactivllcy rec~Dnnallssance using airborne and automobile-mounted radioactivity equipment. 
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During 1952. the writers assisted by Jo D. Ryan and R, Bo Taylor made detailed geologic and 

topographic rnaps of two areas at a scale of 1: 1~ 200. one in Craven Canyon and one in Red Canyon (figso 

3 and.4)o Preliminary mapping of an area including the areas mapped in detaU was completed at a scale 

of 1:24. 000 (fig, 5)0 Numerous prospects and mines were mapped and studied. These geologic 

investigations have been directed towards the development of criteria for the recognition of ground favorable 

for the occurrence of uranium depositso 

The writers wish to express their thanks to the numerous prospectors. mining companies. and 

private property holders who. without exception. gave freely of their time. assistance. information. and 

cooperation. The work of the Geological Survey was carried out on behalf of the Division of Raw Materials 

of the U. S., Atomic Energy Commissiono The writers are indebted to Howard Stafford and his associates 

of the u. -s. Atomic Energy Commission for their material assistance and for access to data collected in 

their studies. 

REGKONAL SETTING 

The pre-Cambrian. Paleozoic. and Mesozoic rocks of the Black Hills area were uplifted in 

Laramide time into a domal structure about 120 miles long and 60 miles wide trending northwesto 

Subsequent erosion exposed a central crystalline core around which the sedimentary rocks now form 

plateauso hogbacks. and cuestaso 

The oldest sedimentary ;rocks lie on the pre-Cambrian core. and outward from the center of the 
l 

uplift the sedimentary rocks are progressively younger~ In the southern Black Hills these formations are0 

in ascending order: the Cambrian Deadwood formation; the Mississippian Englewood and Pahasapa lime-

stones; the Pennsylvanian Minnelusa sandstone; the Permian Opecbe formation and Minnekahta Um~ 

stone; the Triassic Spearfish formation; the Jurassic Nugget(?) sandstone. Gypsum Springs formation. 

Sundance formation. Unkpapa sandstone. and Morrison formation; and Lower Cretaceous Lakota sanq., 

stone. Minnewaste limestone. Fuson shale. and Fall River sandstone
9 

Some of the characteristics of the 

formations from the Cambrian to Lower Cretaceous are summarized in table 1a 
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Upper Cretaceous and Tertiary rocks are extensively exposed over wide areas adjacent to the Black Hills 

upliftQ Some of these mcks contain tuff and volcanic debris that contain small amounts of uranium 

{Denson. Bachman. and Zeller. 1950). 

From 5 to 10 miles east of Red and Craven Canyons in the southern Black Hills, two north=ttending 

flexures are superimposed on the main domal structureo Within the area mapped, however, the Cretaceous 

rocks strike nearly east and dip from 1 to 2 1/2 degrees to the south0 Faults with large displacements are 

not common in the southern Black Hills, but there are northeast-trending zones of structural weakness in 

the pre=Cambrian rockso The more competent sedimentary beds are highly jointedo Several high=angle 

noirtheast=trending faults of small displacemem have been found in the mapped areao These faults commonly 

have a displacement of 10 to 20 ft, but one fault has a displacement of as much as 75 fto Most of the faults 

found were in the Craven Canyon area where uranium occurrences are most numerous. but none of the 

faults mapped cut a manlium deposito In Craven Canyon approximately 200 fractures iR the Lakota sandstone 

0 0 
were measuredo These fractUJres have two dominant sets of strikes averaging No 11 Wo and NQ 75 E. 

respectively and dip at high angleso The strike of these fractures is approximately parallel to or at right 

angles to the trend of the high-angle normal faults present in the areao Some fractures near uranium 

deposits are filled with calcite but are not radioactiveo In the Red Canyon, area a poorly exposed fracture 

zone contains traces of yellow uranium minerals. 

The most . conspicuous topographic feature of the southern Black Hills is the broad valley eroded 

in soft red sha(es between the older and harder Paleozoic rocks lying on the crystalline core of the Black 

Hills and the Cretaceous sandstones that form prominent hogbacks and cuestas around the margin of the 

upUft. Remnants of Tertiary sedimentary rocks in this valley and isolated gravel deposits on the 

encircling hogbacks and plateaus indicate that the entire Black Hills area may have been covered by 

Tertiary rocks, 

Uranium occurrences in the Black Hills area are known or reported from pre-Cambrian. Cambrian, 

Pennsylvanian, Cretaceous, and Tertiary rockso In the northern Black Hills, autunite has been identified. ,, 
in the Deadwood formation ~Vickers, 1953) and lin Tertiary monzonite intrusiveso Uraniferous fluorite 

veins have been found in both intrusive and sedimentary rocks:~ of the Bear Lodge Mountains near Sundance~ 
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Wyo" , A~highly radioactive breccia has been reported from a fault zone in metamorphic rocks of pre-

Cambdan age near Keystone in the central Black Hillso South and west of the Black Hills. uranophane and 

o~er secondary uranium minerals have been found in sulfide veins cutting Cambrian and pre-Cambrian rocks 

near Lusk. Wyoo ~Wilmarth and Johnson. 1952~. Uranophane and carnotite-type minerals also occur in 

sandstones of Tertiary age near Pumpkin Buttes. Wyoo «Love. 1952)0 Some uranium~bearing material in 

the Knyan Kara group has been mined near Carlisle. Wyo.,. and other deposits near Aladdin, Wyo". are 

being exploredo Noil'th of the Black Hills there are uranium=bealdng lignites at Slim Buttes and other nearby 

areas {Beroni and Bauer. 1952~0 

URANIU M-BEARING FORMATIONS 

lin the southern Black Hills the linyan Kara group contains the only productive uranhp:p deposits. 

but the Deadwood fowmation and the Minnelusa sandstone also contain uraniu.m=beadng ma1erial. 

In the Deadwood formation uranium=bealrli.ng material occurs in a coarse-grained iron-stained 

quartz ite . At Hot Brook Canyon. about 2 miles nonhwest of the town of Hot Springs uranium occurs in 

black shale. sandstollle. and limestone of the Minnelusa sandstone (fig. 2). In this locality red and gray 

sandstone. limestone. artd shale. some thin coaly shale. and thin daB:k=gray petroliferous siltstone are 

exposed in the upper pan of the fOit'mationo 

The linyan, Kall:'a rocks are of tenesttial origin and vary widely and rapidly in composition.; The 

. 
uppermost formation of this group is the Fall Ri ver sandstone., This formation is predominantly a massive, 

cross~ bedded. lenticular sandstone, from 60 to 125ft thick, containing thin units of gray mudstoneo In 

the all:'ea between Craven Canyon and Coal Canyon. however, the Fall River sandstone is chiefly interhedded 

mudstones and thin u.nits of cross-bedded sandstoneo These thin lens·es of sandstone are in places only 25 

ft thicko Where these lenses thicken they tend to become massive and cross .. bedded. with large, thick 

concave cll'oss=strata" Where the lenses are thin they are thinly bedded or laminated and there are commonly 

abundant macell:'ated carbonized plant remains on the bedding smfaces" Within the sandstone there are 

zones of angular charcoal fragmentso Where the formation is chiefly interbedded mudstone and sandstone, 
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fossil roots, worm tubes~ ripple marks, and concretions of calcite0 pyrite~ and limonite are common. 

~ron stain is prominent. particularly where the sandstone lenses are very thinly bedded and plant remains 

are abundant. Pyrite is common as fine ~ grained disseminated crystals and as nodules in carbonaceous layers. 

Thin layers of gypsum and films of jarosite are common in the mudstone., 

Underlying the Minnelusa sandstone is the · Fusbrr: shale which in turn in underlain by the Minnewaste 

limestone. These formations of the Knyan Kara group do not contain commercial uranium deposits. 

The lowest formation ofthe Inyan Kara group is the Lakota sandstone. It is a thick-bedded white 

a pale-brown sandstone with some gray mudstone, carboJiaceous shale, and thin coal seams. Massive 

lenses of cross -bedded sandstone are well exposed in the bottom of Craven Canyon. These lenses are as 

much as 70 ft thick. Some of the lenses are conglomer~tic in the lower partso and thin lenses may be 

uniformly coarse-grained. Some lenses overlap and truqcate underlying lenses. In places in the massive 

sandstone. adjacent to thinly laminated units0 parallel 11anding of manganese stain has been found. 

In Craven Canyon. a lens of carbonaceous shale, parts of which weather into paper-thin laminations, 

thickens from less than an inch to as much as 30 ft. within a distance of 1 1/2 miles. The thicker parts 

of this bed contain coal reported to be of bituminous grape (Stone, 1912). In the Red Canyon area, the 

Lakota sandstone has been divided into three units: an u'per unit composed chiefly of mudstones with some 

thin lenticular sandstone; a middle unit of cliff-forming fine- to medium-grained cross-bedded sandstone; 

and a lower uni t of thin mudstone and sandstone. Figure 6 shows these units as mapped; however. it seems 

~nlikely that these divisions can be distinguished in other areas. 

ORE DEP~OSITS 

Dis tr i but i o·n 

Fall River County uranium deposits have been fo1,.1nd in the Lakota and Fall River sandstones in the 

area between Dewey and a point in Chilson Canyon aboqt 3 miles east of u. s. High'taY 18-85A. 

The deposits have been found in both the Fall River and ~akota sandstones in the Craven and Red Canyon 

area (fig. 5}. but in the area west of Craven Canyon they have been found mostly in the Fall River sandstone. 
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In Chilson Canyon the deposits are in the Lakota sandstone southeast of U: s. Highway 18~85A.. Some 

uranium~bearing black shale and limestone have been found in the Minnelusa sandstone at good exposures 

in Hot Brook Canyon about 2 miles north of Hot Springs. 

Size and shape 

The uranium~ and vanadium=bearing material in the Inyan Kara group occurs as impregnations 

in sandstone and mudstone. The size and shape of these deposits are very poorly known.. Mining of one 

of the large uranium and vanadium deposits has shown it to be at least 170 ft in length and 50 f~ in width,. 

Over 1, 000 tons of ore has been produced flrom this deposito several other deposits are nearly as large .. 

In Craven Canyop, exposures of carnotite in the Lakota sandstone are as much as 60 ft long and range from 

a few inches to a few feet thick. A few of the numerous smaller exposures in this area have been tested, 

but production from any one of these has not exceeded 150 tons of ore. 

Most ore deposits are essentially parallel to the bedding, but a few cut across the bedding. Most 

ore deposits have ill~defined boundarieso but some in the Fall River sandstone have sharp boundaries .. 

A small deposit at one locality in the fall River sandstone is roughly ellipticalo or pod-shaped in cross~ 

section; the long diameter measures about 1ft , 7 in., o and the short diameter 1ft 2 ino (fig.. 7). 

The length of this pod is unknown. 

In the Lakota sandstone small fractures cutting ill-defined ore deposits are filled with high=gtade 

yellow uranium minerals for a vertical extent of as much as 12 ft., 

In Hot Brook Canyon where the upper part of the Minnelusa sandstone is well exposed there are 

outcrops of radioactive shale, as much as 1, 000 ft longo Most of the radioactive beds are less than 1 ft 

thick, although one is more than 3 ft thick. 

Minera'logy 

I 

Carnotitef}<Z(U02)~VO 4)2~ 3H2~~nd its calcium analogue tyuyamunite [ca (U02>JV04)2~ nH2~ 
are the most conspicuous and important ore mineirals mined from deposits in the Inyan Kara group. 

A black mineral that has an X-ray pattern identical with corvusite [: 
2
04 6V 2o5., xH2oJ has been found. 

and other as yet unidentified dark uranium and vanadium minerals may also be present.. Some hand 
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specimens contain sparsely disseminated carnotite. abundant limonite-like staino and as much as 5 percent 

v2o5~ X-ray studies indicate that the brown stain is not limonite but may be a uranium and vanadium mineral. 

perhaps rauvite frao~2U03• 5V20s•l6HtJ]. These. ore minerals coal sand grains and fill the interstices of 

· sandstone., Yellow uranium minerals also stain sandstone in thin irregular concentric bands and halos around 

deposits and fractures in the Lakota sandstone and fill joints and coat the surfaces of fractures., This material 

has been identified at a few places as tyuyamunitei Uranium-grade estimates of this material made by 

radiometlric methods are often lower than those made by chemical methods., Other minerals of limited 

occurrence are autuniteta(U02l2(PO.i\t 10-12liljl ]and hewettite Ga0:3V2q;, 9Kz0]. Meta-hewettite and 

meta-tyuyamunite have been identified from these deposits. It is very difficult to distinguish between carnotite, 

tyuyamunite. and meta-tyuyamunite in the fielda These -minerals will be referred to as carnotite" therefore. 

unless they have been identified in the laboratory., A grass-green stain. similar to that called ''vanadium 

bloom" by prospectors on the Colorado Plateau. is found as long streaks or splotches on the surface of rocks., 

A pink ~andstone is commonly associated with the ore deposits., The pink color" \'(hich is probably 

caused by small amounts of hematite. is particularly common near deposits containing dark uranium and 

vanadium minerals., This pink stain may· be analogous to the hematite commonly found with pitchblende 

veins in Canada (Lang. 1952. p., 25~27) and perhaps to the hematite noted by Gruner in experiments 

synthesizing pitci1-blende (Gruner. 1952. p. 16)., Also commonly associated with dark uranium and vanadium 

minerals is white bleached sandstone (figs., 7 and 8)., 

During 1952. ore produced from deposits in t~e linyan Kara group averaged 0., 22 percent ?308 

and 0. 6 percent v
2
o

5
., Although nearly the same tonnage was produced from the Fall River as from the 

Lakota sandstones. the ratio of v2o5 to u30g in ore from the Fall River sandstone was 4 to 1. whereas the ratio 

of v
2
o

5 
to u

3
o8 in ore from the ~akota sandstone was 2 to 1., The ratio of v

2
o

5 
to u

3
o

8 
in individual deposits. 

however" is highly variable and some deposits in the Lakota sandstone have a grade and ratio about equal to 

deposits in the Fall River sandstonec Within any one deposit the ore-mineral concentration is unevenly 

distributed~ The grade of a given sample" thereforeg is not necessarily representative of the grade of the 

mine face or the deposit., 

In some deposits it appears that carnotite is more abundant near the surface and that dark uranium 

and vanadium minerals predominate a few feet below the smface~ Ore having a grade of about 0., 4 
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percent u30s and 1., 4 percent v2~ has been produced from deposits consisting chiefly of dark uranium 

and vanadium minerals. Ore pmduced fmm depos its in the Lakota sandstone that contain only carnotite 

with some high-grade fracture fill ings and concentric inegular banding of yellow minerals commonly has a 

grade of about o. 3 percent ~OS and o. 2 p&cent v2~. 

Localization of depos i ts 

Moot of the ore deposits in the linyan Kara group seem to be localized in or near thinly bedded 

sandstone. lin the 1lrea west of Craven Canyon" the deposits in the Fall River sandstone are found where 

this formation is cqmposed chiefly of mudstone and thinly bedded sandstone. The c\eposits seem to be 

associated with the edges and bottoms of sandstone lenses where the lenses are very thinly be~ded or 

laminated and where there are concentrations of ill'On stain and plant fragrfaents (fig~ 9)" 

The deposits in the Lakota sandstone in Craven Canyon are in thinly laminated sandstone and 

mudstone beds •. and. in massive sandstone lenses directly above and below such beds (figs. 10 and 11)" 

These deposits appear to be most common where the sandstone lenses thin or are nunc a ted by an~ overlying 
/ 

lens., These depQSits contain only carnotite" 

lin other places deposits in the Lakota sandstone seem to be localized where this formation is 

proportionately high in thi~ly bedded sal!1ldstones and mudstones. lin many places small fractures in the 

massive sandstone lenses ~u·e filled and coated wli.t:h camotite . and locally cliff faces are stained by green 

"vanadium bloomv< and carnotite., 

ORliGliN 

The origin of the uranium deposits of Fall River County" s. Dal<., o is unknown. Several features 

of the deposits,however" suggest that the uranium and vanadium were deposited relatively recently from 

ground waters in an environment of thinly bedded sandstone and mudstone containing thin seams of gypsumo 

pyritized fossil roots" iron oxides" carbonized plant material" and various types of concretions. This 

concreti?nary type of deposit is illustrated by fig me 7. 

A relatively recent period of 1mineralization is suggested by two factors: ( 1) uranium9 not in 

eq~ilibrium wit~ its ~aughter elements" occurring in tJ1e yellow uran~~m minerals found in fractures ~n 

the massive Lakota sandstones 0 and (2) the pl!'esence of bands ofthe uranium and iron minerals parallel to 
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fractures and plant remainsv suggesting that these minerals were introduced by ground..;water solutions after 

lithification and subsequ~nt fracturing of the host rockso 

The localization of many of the uranium deposits near the edges of truncated sands.tone lenses and 

in or near units of interbedded sandstone and mudstone may indicate that the mineral=bearing solutions were 

trapped by the overlying sandstone lenses or by the less permeable mudstoneso 

SUGGESTIONS FOR PROSPECTING 

!>Jrobably the most favorable areas for prospecting in the Inyan Kara group formations are where 

the Fall River and Lakota sandstones ar~e thinly bedded and contain large amounts of mudstoll1~. abundant 

iron stai~ and carbonized plant remallnso Pinksandstone may be a helpful guide in finding ore depositso 

Geologic mapping indicates that in the area west of Craven Canyon the Fall River sandstone is 

favorable for pwspecting. whe!!'eas in the area east of Red Canyon the Lakota sandstone probably is favorableo 

Between Craven and Red Ca!Dlyons the Lakota and Fall River sandstones both consist of massive sandstone lenses 

with minolt' amounts of mudstoneo Thh are~t, therefore, is " considered less favorable than the areas tto tthe 

east and westo Figme 12 shows the two areas considered to be favorable for finding large uranium and 

vanadium depositso 

DESCRIPTION OF SELECTED AREAS 

Area b et1ii' e,en C!I'aven Ca.nyon , and. Co'al C:a.Ily·on .. 

The area between Craven Canyon and Coal Canyon contains uranium and vanadium deposits 

in the Fall River sandstoneo This areap the western part of figure 12
1 

is only partly mapped geologically; 

howevell'. the mapping completed indkates the ore deposits 'are generally near the base of the Fall River 

sandstone where this formation is predominantly mudstones and thin sandstoneso At the Coal Canyon claim 

(fiSc 12. noo 1} the uranium is in thinly bedded sandstone at the base and apparently the side of a sandstone 

lenso This lens is well exposed on the south side of a west=trending ridge that is about 250 ft wideo 

Within a distance of 150 ft the lens t hickens flrom 12 ft on the west to 23 ft at the eastern exposureso 

This lens extends southward as far as the Coal Canyon No. 14 claim (figo 12. noo 2} and perhaps farthero 

r ' 
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The poor exposures and the thin leqticular character of the sandstones have made it nearly impossible to 

definitely correlate the mineralized sandstone at the Coal Canyon claim with the ore~bearing sandstones at 

the Get Me Rich Noo 1 claim~ fig. 12. no. 4), the Ridgerunner Noo 3 claim ( figq 12. no. 3~, or the 

Virginia C. Noo 2 claim (fig. 12, noo 5)0 However, the ore depgsits on all these claims are in thinly bedded 

sandstone that is overlain and underlain by brownish- and greenish-gray sandy mudstone containing some thin 

sandstone beds, carbone films of jarosite. and thin seams of gypsumo The carbonaceous material that is 

associated with ore deposits is abundant as macerated plant fragments on bedding planes and as fragments of 

charcoal as much as a quarter of an in.; -iri r,d fameter~- . On the Coal Canyon claimo a 4 ft thick bed of very 

fine-grained silty sandstone contains abundant fossil roots. 

The sandstones containing the ore deposits are highly fractured. Near the ore deposits on the Coal 

Canyofl claim are some closely spaced fractures filled with calciteo Near the ore deposit on the Trail 

Fraction claim (figo 12. no. 6~ are some p~~dy · ~xposed.J:Hgh-angle : ngrtheast~.tfending normal faultso 

The displacement along these faults ranges from less than a foot to 10 or 20 ft, but one fault, southeast of 

the ore deposllt on the Trail fuction claim, has a displacement of perhaps as much as 75 fto 

The uranium•and va111.adium-bearing minerals of the deposits in the area between Coal Canyon and 

Craven Canyon are predominantly carnotite. tyuyamunite. and meta-tyuyamunite, but in some deposits a 

large li'ercentage of the ore consists of the dark uranium and vanadium minerals corvusite, rauvite, and 

meta-hewettite. The ore minerals are concentrated in zones parallel to bedding planes in sandstone, but 

at some places they cut sharply across the bedding. Some streaks of ore have ill~defined boundaries, but ' 

others have sharp boundaries. Adjacent to concentrations of sharply delimited high-grade ore are zones of 

bleached white friable sandstone and yellowish=Jlrown and pink iron stain (fig~~. 8)0 On the south side of the 

Coal Canyon claim is a small distinctive pod of ore (figo 7)a In the center of this pod is a white friable, 

medium- to fllne=grained bleached sandstone surrounded by high~grade dark uranium and vanadium minerals 

and l:i.ght~brown and pink iron staino Selected samples of the dark ore-grade material assay 00 62 percent 

equivalent uranium, 10 05 percent uranium, and 70 7 percent V205a 



24 

Most of the deposits in the area between Coal Canyon and Craven Canyon have been mined by 

open-cut methods, but the Coal Canyon claim (fig .. 12) has been mined by an adit with side drifts. 

lin 1952, production from several of the deposits exceeded 100 tons of ore and from one deposit production 

exceeded 10 000 tons. In November 1952 the largest deposit h~d been exposed for about 170 ft and had 

been mined for a maximum width of about 50 ft. The thickness of the ore at some places was 4ft. The 

grade of the ore produced in 1952 from deposits in the area between Coal Canyon and Craven Canyon was 

o. 22 percent lJaOg and o. 8 percent V 2o5, a ratio of about 4 parts v2o5 to 1 part u3o8• The grade of ore 

within individual deposits and fmm one deposit to another is highly variablea Those deposits that have a 

large percentage of dark uranium and vanadium minerals in the ore may have a ratio of v2o5 to u3o8 of as 

much 7 to lo whereas ore from deposits containing mostly carnotite may have a ratio of v2o5 to u3os of 

1. 5 to 1. Deposits within 3 or 4 ft of the surface, such as the deposit on the Trail Fraction claim (fiSc 12, 

no. 6}0 seem to contain mostlY <rninotilf; .• whereas deeper deposits seem to contain larger proportions of dark 

uranium and v~di.um mineraJs. 

Cr avetL TCanyon area 

The uranium deposits in Craven Canyon are in the Lakota sandstone. The outcrops of the Morrison 

formation and the Lakota sandstone in part of Craven Canyon are shown in figure~ 3. A mudstone lens, a 

carbonaceous shale. and six individual sandstone lenses within the Lakota sandstone have been mapped 

(fig. 10).. The sandstone lenses are as much as 70 ft .thick. Between the thick lenses of massive sandstone are 

units of alternating thinly bedded sandstone and mudstone that may have a cummulative thickness of as 

much as four feet but which are commonly much thinner. Thinly bedded alternating sandstone and mudstone 

units occurring between sandstone lenses are represented in figures 10 and 11 by the lines separating individual 

sandstone lenses. These units contain macerated carbonized plant remains, light~brown and pink iron stain. 

and uranium deposits. Thin concentric irregular bands and halos of yellow uranium minerals often extend 

into the massive sandstone lenses, surrounding deposits that occur in the thinly bedded units. These halos 

and bands are particu'tarly common where fractures in the massive sandstone lenses cut deposits in the 

thinly bedded un.its. These fractures may be filled with uranium minerals for a vertical extent of as much 
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as 12 ft" Fractures in the Lakota sandstone are common in Craven Canyon; over 200 were measured in the 

area of figure 30 These fractures have two dominant sets of strikes averaging No 11° W. and N., 76 ° Eo1 

respectively. and dip at hiigh angleso The strike of these fractures is apprr:oximately parallel to or at right 

angles to the high=angle normal faults present in the area o 

The higher grade carnotite deposits in Craven Canyon are in the thinly bedded units of sandstone and 

mudstone, and the lower grade deposits are in the massive sandstone lenses im'mediately above and below. 

Many of the deposiu seem to be more abundant in places where a massive sandstone le~s thins or is 

truncated by an overlapping lenso lin figure 10. the --sandstone lenses n and IU are truncated by lens KV .. 

0 
The trace of the 1ntersection of the erosion surface and the east edge of lens HI trends about Nc 15 W. 

Most of the deposits in the thinly bedded units between these sandstone lenses ar.e within 300 ft of this line. 

At one place within sandstone lens IV, figure 10, uranium~bearing material has been found where there is 

only a discontinuous thin unit of thinly bedded sandstoneQ However, the uranium-bearing material is low 

grade and the deposits appear to be small., Within the thinly bedded units, the ore deposits are essentially 

parallel to the bedding but cut acwss the bedding in some places., 

Deposiu in the thinly bedded units contain carnotite, but the halos. concentric irregular bands, and 

fracture fillings contain tyuyamunite, No dark uranium and vanadium minerals have been found in the 

deposits in Craven Canyon. 

There are numerous exposmes of mineralized sandstone in the era ven Canyon area (fig, 3). one is at 

least 60 ft long and ranges from a few inches to several feet thick, but f~Yt ' lhave e been minedo Deposits 

on the Fl'ora, Gertrude, Emogene, Dagmar. and rCiarebelle IlOS.._ f.and~· claims {fig. , l2,:c no's. -- ~-10 &-· 12~13},: . 

.have beerl tested_by opelt-cut methodt.or by:shoriadits;LThe:untested d'eposits\Oft the Pictograph claim (figo 12, 

no" 11) in Craven, Canyon are similar in character and probably are similar in size and grade to the deposits 

that have been mined" The deposits tested on the Dagmar and Imogene claims were found to extend only 

a few feet beyond the outcrop. although one deposit has produced over 100 tons of ore having a grade of about 

Oo 32 percent ~08 and 0. 2 percent v2o50 Some of the mineral deposits in this area have been described by 

Page and Redden ( 1952)0 
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Red Canyon area 

The uranium deposits in the Red Canyon area are in the Lakota san4!tone~ This fotmation.in :Red 

Canyon area has been divided into three units: an upper unit composed chiefly of mudstone w"Lth :some tli[J11 

lenticular sandstone, a middle unit of cliff-forming fine- to medium-grained cross-bedded sandstone; and 

a lower unit of thin mudstone and sandstone (fig. 6). Figure 4 shows several sandstone lenses and thick 

units of mudstone in part of the Red Canyon area. Most of the uranium deposits are in the unit of cliff-

forming. cross -bedded sandstone, but the largest deposit, on the Hot Point NoA 3 claim, is in thinly bedded 

sandstone . This thinly bedded sandstone is cross-laminated9 contains seams of sandy mudstone, carbonized 

plant material and fragments of charcoal, and light-brown and pink iron stain. Detailed geologic mapping 

suggests that in this area the Lakota sandstone contains more mudstone in proportion to sandstone than in 

Craven CanyonD and that the proportion of mudstone increases to the easto The sandstones in this area are 

fractured9 and a poorly exposed fracture zone contains traces of c~rnotite., 

Although ore from the Hot Point No. 3 mine contains dark uranium and vanadium minerals. carnotite 

is the most important ore rnineul. The ratio of v2o5 to tJa0
8 

is about 1 to 1. Most of the ore contains 

only carnotite finely disseminated in sandstone, but some ore is light brown with small splotches and streaks 

of corvusite, and some is white to pale gray with a few nodules of corvusite surrounded by c~rnotite. Some 

ore may also contain rauvite. Small fragments of charcoal, carbon on bedding planes, and some gypsum 

are in the ore. ·The distinctive pink iron stain commonly associated with ore deposits is very abundant in 

the barren sandstone near ore in the Hot Point No~ 3 mine. 

Less than a hundred tons of ore has been produced from the Hot Point No. 3 mine. Most of this ore 

came from a stope, parallel to the bedding that is 30 ft long, 15ft wide, and about 3ft high. Talus blocks 

of high-grade ore containing only carnotite have been mined at the discovery pit on the Hot Point No. 1 

claim. Material containing several thin layers of carnotite in a fine-grained poorly cemented sandstone has 

been mined from a small open-cut on the Hot Point No. 1 claim. Near this open-cut, soil containing small 

I 
fragments of carnotite-bearing sandstone was high enough in grade to be shipped as ore.\ 

\ 
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Although only a little ore has been produced from the Hot Point No. 3 mine, it is in a significant 

deposit because of the presence of corvusite in thinly bedded sandstone. About 11/2 miles to the east, 

where the Lakota sandstone is proportionately high in thj.nly bedded sandstone and mudstone, ore averaging 

about 0.19 percent lJaOs and n. 4 percent v2o5 and containing a high percentage of dark uranium and 

vanadium minerals has been produced from several larg~ depOsitS. The ore from these deposits is similar in 

character to ore from deposits in the Fall River sandston~ that contain dark uranium and vanadium minerals ... 

The Minnelusa sandstone in Hot Brook Canyon contains uranium-bearing material. The outcrops of 

this material are in sees. 10 and 15, T. 7 s., R. 5 E., Black Hills meridian, about 2 miles northwest of 

Hot Springs (figs. 2 and 13). The upper part of the Minnelusa sandstone, the Opeche formation, and the 

Minnekahta limestone .are exposed in Hot Brook Canyon.. These formations are folded into a north -trending 

anticline that is cut by Hot Brook. In this area tbe:upper.'{J3ft:oF'tlf'e'~}lfin·nef.nsarsfindstone :consists of r~d arid 

gray-sandstone!! lime~ORe and shale, some thin coaly-Jhale, an'!} thin dark-gray petroliferous siltstone. 

The Minnelusa sandstone contaiils radioactive coaly shale. Some yellow uranium minerals and an 

unidentified greenish radioactive mineral have been found in these shales and in limestone in the Minnelusa 

sandstone. A radioactive shale is exposed in a north-trending cliff face for about 1, 000 ft in sees. 10 and 

15 (fig. 13); it is black to green, generally non-fissile, and contains thin lenses of petroliferous", siltstone. 

This shale ranges from 2. 4 to 4,. 4 ft thick, averages approximately 3 ft thick, and at one locality contains 

o. 012 percent equivalent uranium, 0. 009 percent uranium, and o. 66 percent V2o5• Three radioactive 

coaly shales are exposed along the railroad cut in the southwest quarter of sec. 10, and two radioactive 

coaly spales are exposed in an east-trending cliff in the north-central part of sec. 15. At one locality 

thin black fissile shale beds overlie and underlie a limestone bed, and at another locality, about 2, 500 ft 

dist-tnt• simiL:LJrl" shale beds overlie and underlie a calcareous sandstone,. These two black fissile shale beds 

are exposed on the flanks. of the anticline and have not been traced between the forementioned localities, but 

they may be conelative. A composite sample of these two black shales at each locality contained respectively: 

0. 036 and o. 046 percent equivalent uranium. o. 024 and o. 069 percent uranium, and less than 0" 1 percent V205. 

Table 2 gives the assay results from sam2les of various radioactive beds in Hot Brook Canyon" 
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Table 2. -~Assays of various radioactive beds in the Minnelusa sandstone, 
,Hot Brook Canyon, Fall River County, South Dakota • 

Sample Thickness Percent 
Number (ft) eU~_/ u V205 Rock type and remarks 

1 ~-· 3 o. 017 o. 007 0. 46 Shale, black, fissile 

2 3. 3 • 012 • 009 • 66 Shale, gre-en to black 

3 0.6 • 029 • 027 • 36 Shale, coaly 

4 • 7 • 018 • 011 • 50 Shale, coaly 

5 * • 52 .69 • 36 Lime,stone, contains yeilow 
radioactive mineral 

6 1.4 ~ 012 • 006 <o.l Sandstone, calcareous 

7 <1.0 • 036 • 024 <o.1 Shale, black, fissile, 
composite .sample of two beds 

8 (l.o • 046 • 069 <0.1 Shale_, black, fissile, 
composite sample of two beds. 
Samples 7 ~.nd 8 may be from 
the same beds. 

_/ equivalent uranium 

* grab sample 
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USGS~TEI=297, PART H 

ABSTRACT 

Geologic mapping and studies by the Geological Survey in the southern Black Hills shows that 

potential reserves in the Fall River and Lakota sandstones are in the order of 200, 000 short tons of material 

containing 0., 10 percent or more lJa08• The largest part of tbae reserves 1s ' in thinly bedded sandstone 

and mudstomeo 

En the. Minnelusa sandstone, potential reserves of low-grade uranium-bearing shale, sandstone. and 

limestone may be lln the order of 100, 000 short tons• potential reserves may be many times greater, however, 

if the orig~ of the uuranium=be•ring matet!alis related to the origin of the enclosing rocks. 

liNTRODUCTEON 

Work done by the U. S, Geological Survey in the southern Black Hills. s. Dak., from May to 

November 1952, was designed primarily to obtain geologic information of a general nature., Geologists of 

the Atomic Energy Commission were responsible for claim appraisal data. However. information pertinent 

to reserves of uranium=bearing material was obtained during the course of the Survey's work. A few mines 

and prospects were studied because of their geologic smgnificance. Information from these mines and 

prospects, the geologic mapping, and the production data obtained from the Grand Junction Operations 

Office, was used in the geologic studies and forms the basis for this estimate of potential reserves., The 

first mining of carnotite ore was started in January 1952, and at the completion of this study, less th~n one 

year later, none of the deposits in the Fall River or Lakota sandstones had been sufficiently mined or explored 

to gauge acc'llif-atelythe size of individual ore deposits. Information from the few deposits being mined and 

from the geology of the area containing the deposits forms a b::i:sis. however, on which an estimate of the 

size of individual deposits can be made. 

OFFICIAL USE ONLY 



OfFICIAL USE ONLY 

33 

Geologic mapping suggests that ¢e larger deposits in the Fall River and Lakota sandstones are found 

where these formations are composed of thinly bedded sandstones and mudstones. The smaller defosits appear 

to be most common where the Lakota sandstone is composed predominantly of massive, thickly bedded 

sandstone lenses. On this basis the area mapped is divided into three parts; two are indicated as more 

favorable for large ore deposits and are separated by the third, a less favorable area (fig. 12)o In the more 

favorable area west of Craven Canyon, the Fall River sandstone is predominantly thinly bedded sandstone ·and 

mudstone. In the more favorable area east of Red Canyon, the Lakota sandstone contains proportionately 

large amounts of thinly bedded sandstones and mudstones. The c~ntral Craven Canyon area is less favorable 

because both the Fall River and Lakota sandstones consist predominantly of massive, thickly bedded sandstone 

lenses., 

lin the two more favorable areas shown on figure 12p deposits in both the Fall River and Lakota 

sandsto~es ~ontaJn carnotite~nd dark high=grade uranium and vanadium minerals. Some of these deposits 

contain predominantly dark uranium and vanadium minerals, and the ore from these deposits ranges in grade 

from o. 17 to Oo 36 percent u3os and from 0. 7 to 10 4 j>eJrcent VfJ5• Other deposits having more carnotite and 

somewhat less dark minerals. range in grade fro~ o. 17 too. 23 percent t:308 and from 0., 3 to 0. 5 percent 

V 2o5• Ore from deposits containing dark uranium lnd vanadium minerals may have a ratio of v2o 5 to 

u3os of as much as 7 to 1 or as little as 1 to 1., The deposits in the less favorable central area contain only 

carnoti te. The ore produced from this area had an average grade of 0., 32 percent t:308 and 0. 2 percent 

N205 =:a ratio of V2o5 to tJaOg of about 0. 6 to 1., Although ore from some of these deposits has a higher 

percenta__ge oft.JaOs than ore from deposits in the more favorable areas, the deposits in the central area 

~<lJ?-JreartG>be small and contain only a few hundred tons of ore. Several deposits in the more favorable areas 

-have produced over 1, 000 tons of ore each. 

Table 3 shows the production of ore from the Fall River and Lakota sandstones in the southern 

Black Hills to March 31, 1953. The total production from this area was 7, 751 short tons averaging 0. 21 

percent 1:308 and O. 6 percent v2o5- -a ratio of about 3 paltt§ V~o5 tu 1 par't ;lJaOg .. , Ore. pil'!Oidii£ed, from the 

Ea:ll lUvett sandstone has a •ratto. of v2o5 to U308 of 4 to l 0 .·wliareaS" 9,f~ _produce_9 ffom \the Lakota sandstone has 

a ~ ratio _·of 2 to 1.. , '' J _:; '! 
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T-able 30 ==Uranium ore produced from the Fall River and Lakota sandstones to March 31, 1953, southem Black Hills, South Dakota. 

Mine name 

Coal Canyono , 

Coal Canyon 
No., 14. 

o Get Me Rich Non 1. 
'Tl 
'"Tl 

:ll 'e=:a=:4 

() 
..... 
> 
t""" 
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c:: 
en 
m Road Hog No. 1. 

0 
z 
t'"" 
~ 

Taylor Lease .. 

Trail Fractiono 

Virginia C No,. 2. 

Totals • 0 o 

Weighted averages 

1952 1953 1952 1953 Total and weighted average grade 
1952 1953 u3o 8 v2o 5 U3o 8 V205 

(short tons» t eercent» (percent» Shon tons (l~ercen9 
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75 

HiO 157 

79 

206 66 
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178 370 

535 502 
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• 7 
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10 3 
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Table 3., ~-Uranium ore produced from the Fall River and Lakota sandstones to March 31, 1953p southern Black Hillsp South Dakota- ... Continued 

1952 1953 1952 1953 Total and we ighted average grade 
1952 1953 u3o8 V205 UJ08 V205 

Min~ name (short to~) (percent) ~percent) Rhort tons (percent) 

CRAVEN AND RED CANYON AREAS 
LAKOTA SANDSTONE 

Clarabelle 122 -=-~.,.,. 0.29 ~=~ 0.,2 ~~= 122 0.,29 002 

No., .1. 

Clarabelle 49 --- 0 32 === .. 2 === 49 .; 32 ..2 

No. 4. 
0 
'"Tl 
"'1'1 Gertrude~ 60 --~ • 38 =-~ .2 --~ 60 
...... 

··() 
...... 

13 0 .. 24 0.,4 13 > Green Acres., ...... ~-- =-~ 

t:-

0 
0 38 .,2 I'"Tl 

,.'"Tl 
...... 
() 

024 04 1-4 

> 
~ 

t:-

c:: Green Acres 22 9 .;,42 .23 • 5 0 5 31 en 
h"l No. 30 

0 a6 0 5 
C1l c:: 

en 
:m 

·o 
z 

Hot Point No. 1. 34 0 38 . • 2 34 t:- -c.- --..... .. .... 
to<! 

0 
• 38 .,2 .1~ 

i:>-<: 

Hot Point No. 2., 8 --- • 75 --- .. 4 --- 8 • 75 .4 

Hot Point No. 3 .. 53 --- 0 29 --- .3 --- 53 .. 29 • 3 

Little Ann. 1 --- 0 90 =~- .4 --- 1 0 90 .4 

-- --· - -·-·- - -· - -
Totals ••• 349 22 --- --- --- --- 371 

Weighted averages ~--
__ ... _ 

0., 34 0024 o .. 2 0.4 o. 33 o. 2 
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Table 30 --Uranium ore produced from the Fall River and Lakota sandstones to March 31. 1953. southern Black Hills. South Dakota~~continued 

1952 1953 1952. 1953 Total and weighted average grade 
1952 1953 iJaOs v2o5 u3o8 v2o5 

Mine~ J:!a'II!~-~- (sh9rt tpns) . ~~P7rcent) (percent) Short tons _.<percent) . 

ADJACENT AREAS 
FALL RIVER SANDSTONE 

Dakota. 1 o. 36 ~~~ 0.3 -~~ 1 o. 36 o •. 3 

Lion No., 1. 7 2A 02 
_..,_ 

1. 0 --- r 2. 02 lc, 0 

Lucky Strike. 6 • 70 ..., __ ... 1. 2 --- 6 0 70 1. 2 

Pabst No. 3., 90 0 29 --- .6 ~~~ 90 • 29 .6 

- - - - - - ...........,_ -
Totals •• 0 104 104 

We.ighted averages ·- 0.,43 --- 0,.6 0.43 0.6 

aDJACENT AREAS 
LAKOTA SANDSTONE 

Accidental No. 1. 20 32 o. 36 0.,27 0.2 0.1 52 o. 30 0.1 

Chilson Canyon. 6 27 .23 • 53 .2 • 3 33 • 48 .3 

Dark No. I. 16 :91 0 04 .12 .2 .. 2 _107 0 11 .2 
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Table 3. ~ ~ Uranium ore produced from the Fall River and Lakota sandstones to March 31p 1953 0 southern Black Hills. South Dakota - ~Continued 

1952 1953 1952 1953 Total and weighted average grade 
1952 1953 u3o8 v2o5 u3 o8 V2o5 

Mine name 1!hart tons) (percent) ( percen9 Shortt~s (percent) -

ADJACENT ·'AREAS 
LAKOTA SANDSTONE-~ continued 

Holdup No. 15 ... 1064 ~ ~ ~ .21 -, ~-
0 5 --~ 1064 .21. 0 5 

Kados No. 30 2~2 ~-~ • 23 ~-- • 5 ~~~ 282 0 23 .5 

Lakota lode - 6 --~ .15 --- 0 1 - - ~ 6 0 15 0 1 

No. 11. 
0 0 

'Tl 
'Tl 

"T1 Matias Peak 690 848 0 18 .16 .4 .4 1538 • 17 .4 
'Tl 
1-4 - n n Nos. 1 and 2. -- -- 1--4 

> 
.t""' 

c.v t""' 

Totals 0 o. 2084 998 --- ~ -~ ~-~ ~ ~ - 3082 --- -~-
-l 

c:: ·C:: 
Jl) · ~ 

tTl 
tr1 

"Weighted averages ~-- --- o. 20 0.17 o. 4 o. 4 -~- o. 19 0.4 
0 0 
z z 
t""' DISTANT AREAS OR LOCATIONS UNKNOWN t""' 

1-<! >-< 
FALL RIVER AND/OR LAKOTA SANDSTONES 

Homestake No. 3. ~~- 68 -~- 0.2'7 --- 0.4 68 0.27 0.4 

S,outh View. --- 6 --~ .;41 --- 0 8 6 .41 .8 

-- - · - - ·- -·- - · -
Totals ••• --- 74 --- --- ~-c. --- 74 

Weighted averages --- --- --- 0.28 --- 00 4 --~ o. 28 0.,4 

TOTAL PRODUCTION 

TOTALS ••• ' 49T7 27:74 '' ~~-· --- -~- 7751 

. WEIGHTED AVERAGES--- --- 0~ 22 0., .18 0.6 o .. 5 - ~-~ 0.21 0.6 
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POTENTIAL RESERVES IN THE AREA BETWEEN 

In. the area between Craven Canyon and Coal Canyon production from two deposits has exceeded 

1, 000 tons of ore each, and more than 100 tons has been produced from each of several other deposits. 

Wagon drilling has been done ~rounchome of these d~posits, but other deposits have not been explored by 

drillingo Figures 14 to 18 are maps of mine workings and prospect cuts showing inferred mineralized groundo 

The geology of the area containing the larger known deposits is similar iil many respects t<;> the areas in 

which only prospects are knowno Wagon drilling near the Coal Canyon mine indicates that in some areas 

there may be several closely spaced deposits of several hundredJon.s:ap_ie:~., The mine workings on the 

Virginia C Noo 2 claim t ilggest that there ~ may also be present in the area some large deposits containing 

several thousand tons of ore=grade materialo rrn the area between Craven Canyon and Coal Canyon, 

extensions of ore deposits amund the mine workings that have been mapped and deposits discovered by 

wagon drilling, contain perhaps 6, 500 short tons of ore=grade material.. A small percentage of the area 

considered favorable for ore deposits in the Fall River sandstone has been partly explored (fig. 12). If the 

unexplored area contains a density of deposits as great as occurs in the partly explored areas, as much as 

80, 000 $hort tons of ore-grade material might be pr~sent in the portion of the Fall River sandstone indicated 

on figure 12 as favorable for ore depositso On the basis of production data, this material would contain 

P 0 T EN"E ~WU R'E S.Em\EID.S:T ll N T · HE ·aR AVE tt-C A NY 0 N A R:E A \ 

Although there are numerous exposures of mineralized rock in the Craven Canyon area, some of 

which are as much as 60 ft long and from a few inches to several feet thick, only a few have been tested 

by m ine workings or by drillingo Good exposures of mineralized rock on the Imogene{figr,.. 12,nnp. }(l0) 

and Dagmar (f~ 12, no. 7) claims were tested by adits driven- a hundred feet into the mineral-bearing 

sandstone, but the mineralized rock was found to extend. only a few feet beyond the outcrop. Figure 19 
~ 

is a plan of a small mine working and deposit containing onlyrc.amotiteOJ:e. which has been mined from 
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EXPLANATION 
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Mapped by Lynn Burton and Joseph Gray) 
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? 
Open cut 

Dashed lines show approximate out line 
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Locality B 

Mapped by Richard Olsen and A.C.Tennissen, 

Atomic Energy Commission ,October 11,1952 

FIGURE 17.- PLAN OF PROSPECT CUTS,TAYLOR N0.2 CLAIM, 
FALL RIVER COUNTY, SOUTH DAKOTA. 
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several small ore deposits that are essentially parallel to the bedding and at several s:tJia:.ti.igJraphic levelsQ 

Only one claim in this area. the Clarabelle No. 1, has produced over 100 short tons of ore. This ore was 

in talus blocks that may have come from more than one ore deposit. Although few exposures of mineralized 

rock have been tested, it seems unlikely that there will be ap.y large deposits in this area. Deposits indkat.ea 

b1 nmnerawrmntested exp.os).lr.es . .- .. Jlowev:er. ·.tpiglit yiE}ld-1 as ID'\JCh ·as ~.-900: · sh(ttt: tons of Qre--gta.de rn~teriat~ 
I - -

\ 

POTENTIAL RESERVES IN THE RED CANYON AREA 

Only a small amount of ore has been produced from the favorable area east of Red Canyon shown on 

figllll'e 12. About 1 1/2 mli.les east of the Hot Point No. 3 mine {fig. 12. no. 15), two deposits have produced 

over a thousand shOJit tons of ote, each .. 

Knferred extensions of mineralized rock around the Hot Point Noo 3 mine and inferred mineralized 

rock nearby {fig. 20) perhaps contain 100 short tons of ore= grade material. Geological considerations make 

it seem likely. howev~r. that the favorable area east of Red Canyon may contain ~s many undiscovered . 
ore deposits as the favorable area west of Craven Canyon; if so, a:s much as 10~. 000 short tons of ore-grade 

material c<;tn be expected. Ore produced from the favorable area east of Red Canyon had a: grade of o. 35 

percent tJaOg and 0. 3 percent V 2o5, but the larger deposits just east of this area had a grade of o. 19 percent 

4308 and o. 4 percent v2o5• The grade of undiscovered ore probably would vary with individual deposits, 

but the average grade might be close to o. 19 percent U o8 and 0. 4 percent V 205., 
. 3 

POTENT I AL RlESERVES IN OTHER AREAS 

Areas adjacent to the Craven and Red Canyon areas shown in figure 12 also contain uranium deposits. 

Where the Fall River and Lakota sandstones in the adjacent areas are thinly bedde4 and contain large amounts 

of mudstoneQ ore deposits may be expected to be similar in size and-grade to the deposits in the favorable 

areas in the Craven and Red Canyon areas, it seems likely that other more distant areas intthe souther11, 

Black Hills where the fall RiVeJ and Lakota sandstones consist of thinly bedded sandstone and mudstone. 

will also contain uranium deposits. 
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The Minnelusa sandstone in Hot Brook Canyon north of Hot Springs (figs. 2 and 13) contains 

. radioactive shale, limestone, and sandstoneo One outcrop of radioactive shale is about 1. 000 ft long11 and 

future work may show that other thin radioactive coaly shales can be traced for as much as, half a mile in 

Hot Brook Canyon., Although the black fissile shales that contain as much as 0. 046 percent uranium 

and 0. 069 percent v
2
o5 are thin. one radioacq;vt shale bed ( ?~ cont;Hntng 00 009 percent uranium and 0" 66 

percent v2o5 averages about 3ft thick (table 2~" The various radioactive beds in Hot Brook Canyon may 

contain lOO~: m;o short~ tons of potential reserves if during calculations it is assuxhed one-fourth the length 

of the individual outcrops may be projected beyond the exposUJ['es and the radioactive material in the 

various beds is of uniform thicknesso 1f the uranium=bearing material was introduced penecontemporaneously 

the potential reserves are in the order of many hundred thousand tons of low- grade rna terialo 

'SUMMARY 

Kn summal'Yo the potential reserves in the Fall Rivel!' and Lakota sardstones in the,southern 

&lack Hills appear, on the basis of existing data. to be in the order of 200. 000 ,hort tons of material 

containing o. 10 percent or more u3o8o Kn the same area potential reserves of low-grade material in the 

Minnelusa sandstone seem to be in the order of 100, 000 short tons but may be many times this amount.,_ 
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