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SOME URANIUM OGClJB.R.O(!iF IN WEST TEXAS 

By .D. Hoye Eargle 

ABSTRACT 

Uranium minerals have been found at several localities in west 

Texas. In the King Mountain area in southwestern Upton County carnotite 

forms coatings along joint planes and in borings in marine Cretaceous 

limestone. In the Hueco Mountains area in El Paso and Hudspeth Counties 

carnotite and similar secondary uranium minerals form coatings in caliche 

and colluvium of Pleistocene(?) or Recent age, and along joints and bedding 

planes in Permian limestone. No uranium ore has been produced, however, 

from either area. 

In the King Mountain area, coatings of carnotite and tyuyamunite · 

have been observed from about 2 f eet to a maximum of t~ feet below the 

surface of the ground in the Edwards limestone of Early Cretaceous age. 

One channel sample of the limestone in this area contained 0.002 percent 

U and 0.004 percent eU, and a small, selected sample of the mineral 

coatings contained 8.52 percent U and an estimated 3. 7 percent eU. In 

the Hueco Mountains area, coatings of carnotite and tyuyamunite have been 

found on boulders in colluvial deposits, on fractures in a caliche matrix 

of the colluvium, and on joints and bedding planes in the underlying 

Hueco limestone of Permian age. In the colluvium, the coatings have been 

fou*d to depths of 20 feet belovJ' the surface, and in the Hueco limestone 

they extend t o depths of 12 to 15 feet belo1r; the surface, maximum depths 

penetrated by the prospect pits. S.elected samples from the colluvial 

deposits oontainad as much as 0.01 pe:rcent eU and 0.023 percent u. 

Uranium minerals are reported in other widely scattered prospect pits 
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along the west side of t.l,.e Hueco Mountainso 

In bnth areas the minerals seem to have been deposited by ground 

water and are found in a zone general~ less than 20 feet below the 

surface of the ground. Analyses show that in both areas the uranium is 

out of equilibrium with its decomposition products; the fact that. normally 

uranium is greater than equivalent uranium suggests that the mineraliza-

tion is r~latively· recento 

INTRODUCTION 

Several localities where uranium minerals were recently discovered 

in west Texas have been visited by the author and five of these were 

investigated in some detail -- two on a spur of King Mountain near McCamey, 

Upton County~ and three in the Hueco Mountains along the line between 

Hudspeth and El Paso Counties (figo 1) o A few other areas i.t."l west Texas 

having anomalous radioactivity were reported by Hadfield (1953). 

The investigation of these uranium localities was made by the 

U o s. Geological Survey on behalf of the Division of Raw r1aterials of the 

U o So Atomic Energy Commissiono The Bureau of Economic Geology, the 

University of Texas, provided office space and use of their library for 

this investigation. The author was assisted in the field by Jo Stewart 

Hollingswortho The author is indebted to Howard w. Broadrick who reported 

the discovery of' the Kirig Mountain deposit; to Richard A. Kennedy of 

El Paso~ Texe ;t-rho reported the Hueco Hountains deposits; and to R. Co Sparks 
'l 

and /J. R. Davis5> ranchers in the Hueco Mountains area, who were very 

cooperative in facilitating the work of this ~arv~yo 

Radiometric and chemical analyses and mineralogical determinations 

were made by the Geological Survey laboratories in Denver, Colorado, 
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and in Washington, Do c. 

KING N:OUNTAIN AREA 

In January~ 19.54, Howard 11. Broad:tick of MonaharJ$, Tex., and 

W. M. Taylor of Odessa 9 Tex.- found uranium minerals coating _;rocks on a 

spur of King Mountain, about two rniles north of McCamey, Tex., (fig. 2). 

'The minerals were found in two pits -- one at the c. w. Brown No. 6 Della 

Bowen oil well where limestone blocks were bulldozed from the soil and the 

weathered limestone SQ.rface in digging a slush pit; and the other 0.2 

mile > farther southwest in a pit about ten feet . deep that was bla~ted in 

limestone. The latter pit is located about. half a mile northeast of a 

conspicuous radio tower. Both pits are accessible by auto from ~~fcCamey. 

The author visited the area in company -vrl.th Mr. Broadrick on 

June 12, 1954, and the radioactivity of the two pits 1vas tes ted, a 

reconnaissance survey o£ the soil-covered surface of the mesa was made, 

and samples were collected for analysis. The locality vras later 

studied in more detail and additional samples were collected. 

Geology 

The King Mountain area is at the western edge of the Edwards Plateau, 

a rolling~ deeply-incised plateau held up by limestone of Early Cretaceous 

age} (fig. l)o High mesas in the vicinity of the Pecos RiYer in south-
i 

western Upton County (fig. 2) a.re capped with thick; limestone of the 

Lower Cretaceous Washita group, but limestones of the underlying 

Fredericksburg group · hold up lmv"e:r benches and form isolated mesa.s 

throughout the area. 
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Lower Cretaceous'- sedimentary rocks of the King Mountain area 

are chiefly marineo They include (figo 3), from oldest to youngest, a 

basal Cretaceous sandstone of possiblt3 Fredericksburg agej) about 60 

feet thick9 the Comanche Peak and Edwards formations, undifferentiated, 

about 170 .feet thick, and the Kiamichi clay, abou.t 90 feet thick, ,of 

Frederi cksbur g age~ all are overlain by rocks of the Washita group, of 

which about 190 feet are exposed in this area. The uranium minerals are 

near the top of the undifferentiated Comanche Peak and Edwards formations. 

~anium prospects 

Slush pit ' 
I 

/~ · 

The limestone i n which the ca:mo/ite was found at the slush pit 
) 

for the . C.; W o Brown No o 6 Della Bowen oil well is near the top of the 
'\{-~'": ' ~~ 

"-- i 

predomina~tlY limestone part of thef comanche Peak and Edwards formations, 
"f>' ' 

undifferent'ia-~ed... The limestone is oli.ve gray to pale yellowish brown, 

somewhat ferruginous, and slightly argillaceous and is composed of 

.foraminiferal and algal :naterial, as well as shells and fragments o£ 

shells. About 10 to 20 p:e~•;Jft ·. of the rock is occupied by conspicuous 

borings or tubular cavities, each 2~ -~c,o 4 cm.in diameter, that are filled 

with porous ferruginous residues of weathered material and a few fossil 

fragments. The uranium winerals form crusts on joint planes and segre-

gations in the ferruginous residue that fills weathered cavities in the 

lim$stone o 
j 

Carnotite, tJ~yamunite , and -metatyuyamn~~te form a greenish­

yellow film on the joint planes either in patche~ a few centimeters 
' \ 

'· ''\ 
across orS~ in some places~ coating almost the enti~\ surface of a joint 

\ ....... ';~, 

'<'~ 
p],a:n.f:: e In the cavities !J the uranium minerals fill int~;rstices or coat 

;'\~\\."' 

'\" " 

I 

I 
[ 

/ 
I 
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GENERALIZED LITHOLOGIC DESCRIPTION 

(Field identification of fossils by J. Stewart Hollingsworth) 

Limestone, thick-bedded to nodular, fossiliferous, light gray. 

Partially covered, some nodular limestone. 

Limestone, thick -bedded, bored, fossiliferous, light gray. 

Limestone, massive to thin-bedded, pale brown. Marl at base . 

Limest.one and marl. Alectryonia quodriplicoto, Engonoceros sp., Cymotoceros sp. 

Clay, calcareous, Gryphaea sp .,and ammonites . 

Marl, calcareous nodules . Pervinquieria sp. 

Clay, calcareous,partly covered. Gryphoeo sp. 

Clay, calcareous, laminated ,olive gray, Gryphoeo corrugate and Elobiceras sp. 
Sample about 22 ft.above base analyzed 0.002percent eU.,O.OOI percent U. 

Clay, calcareous, gray. 

Clay, calcareous, ferruginous, laminated, gray. Coquina of Gryphoeo no via 
and ~xogyra texano at bose. Somple.Bft. above base analyzed 0.002percent eU. 

Limestone, massive, ferruginous,oolitic,mony shell fragments. 

Marl, most I y covered. Exogyra texono, Oxytropidoceras sp., Engonoceros sp~ 

Limestone, argillaceous,and marl (covered) . Exogyra texono and 
Oxytropidoceros sp. --- ---

Limestone, thick-bedded, bored,olgol, foraminiferal. Rudistids, gastropods, 
Gryphoeo sp, Contains carnotite in upper part. 

Limestone, nodular to thick-bedded, pole gray to yellowish brown. 

Limestone, massive, very pale gray, yellowish brown streoked,Rudistids . 

Limestone, nodular, pale yellowish brown, fossiliferous. Basal I foot sandy 

Limestone, massive to nodular, ferruginous,argilloceous,groy to yellowish brown, 
Exogyra texana and other mollusks . 

Limestone, sandy. 

Sandstone, rippled and cross-bedded, moss.ive, light brown. Portly covered. 

Clay, silty, noncolcareous, white to lavender and purplish red . 

Siltstone, clayey, noncalcareous, light gray to reddish brown. 

Sandstone, calcareous and sideritic, fine to medium grained, light brown to 
reddish brown. 

FIGURE 3:-STRATIGRAPHIC SECTION IN KING MOUNTAIN AREA. 
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cracks i n the ferruginous residue~ 

Most of the limestone blocks in which the minerals were found were 

apparently from about 2 to 3 feet below the surface. The total depth 

of mineralization here, however, is n.ot known, as the depth of the pit 

was reported to be only 3t feet. Uranium minerals are rare or absent on 

the less-weathered limestone blocks that presumably came from the bottom 

of the pit and show little mineralization. As the minerals are apparently 

confined to the rocks near the surface and to the somewhat more weathered 

rocks~ as indicated by the ferruginous residue, abundant solution cavi-

ties, and closely spaced jointing in the mineralized rock, the uranium 

probably was carried by and precipitated out ~f--.surf'ace water or near• 

surfa'ce ground water. 

A representative sample (ET-37, table 1) of weathered limestone, 
; 

haVing a thin coating of carnotite,: was analyzed for radioactivity and 

showed only 0.003 percent eU. However, a selected small sample (ET•37A, 

table 1) of ferruginous weathered limestone c~ated with carnotite con­

tained 8.52 percent Uo 

Prospect pit 

Secondary uranium minerals, of which only · tyuyamuni te has been 

identified, coat joint surfaces of limestone to a maximum observed 

depth of 7.5 feet below the surface in a small prospect pit about 0.2 

~te southwest of the ~lush pit. The two pits appear to be at the same 
~; 

sttatigraphic position. 

The degree of mineralization in this pit is r ·elated to jointing., 

to depth below the surface, to degree of weathering, and to the lithology 

of the rock. The major jointing trends west, and a secondary set trends 



Table 1.--Analyses of sample-s from the King Mountain area 

Laoora-
Ss.mple tory Type of 

Noo No. . Sa!r··lel Locati·on Material __ ,...._ ____ t--· '· - I"* . I U . -.. 

eU I U 
Formation · l(nercent) (percent)l Other 

Edwards ls ~ '0 ~001 -rgT -'-36A 210152 ~- Prospect pit, 51! ft beJ.ov1 surface Limestone 
c!JT-36B 210153 <;1, ·· Prospect pits> 5_ :ft below surface Limestone 
)r-36C 2101.54 ·c Prospe¢t pit, 3~ ft belo1·1 surface Limestone 
'I'-36D 210155 C Prospect pit~ 3 ft belol-J surfll,ce Limestone 
T- 37 210156 G _Slush pit, 22 + ft below surface Limestone 

~ '-37A 213012 ~S Slush pit , 2 +' ft below surface Residue of 

IE~:P-37BI 213013 s 

~ weathered 

Slush pit , 2 ! ft below &ur.fa.ce 

ls. con,. 
tairJ.ng U 
minerals 

doo 

Edwards Is~ 
Edv;ards ls ~ 
Edwards ls. · 
Edwards ls ~ · 
Edwards ls. 

......!' 

Edwards ls. 

IE~P-37CI 213014, s Slush pit, 2o)-v ft below surfacel Urn-Jeatheredl Edwards ls. 
~ b. 

~T-63-AI 213015 <I 

R,'I-68 1138472 c 

t 

5o 7 mi . ENE McCamey, E slope 
King Moun ta.in 

1-t. mi. NW McCamey~ SW slope 
King ~1ountain 

Clay 

do. 

Kiamichi 
clay a.bout 
75 fto 
above -base 
Kiarrdchi 
clay 8 fto 
above base 

0~002 = 
Oo004 Oo002 
OoOOl """ 
0~003 Q 

3.73 8.,2 

c:a J = 

- I = 

Oo002 OoOOl 

0.002 ClO 

Analysts~.· s. Furman.ll J e H. Goode, J. Schuch , J. Wahlberg, and J . Wilson, U. s. Geological Survey 

fc.., cha:nnel ; G- grab; S - selected 
2Not analyzed chemically 
3rnsnf f icient. sample for accurate rmitine analysis 
4oeocher.D_ca.l prospecting analysis , H. E. Crm·re , ;malyst, U ~ S o Geological Survey 

I 

I 20 ppm cu4 
20 ppm Zn 

J..~oo ppm Pb 
•<10 ppm Cu 

20 ppm Zn 
1~00 ppm Pb 

I 
I t; 

.c&· 



]0° Wo Other less well-defined trends are N. 55° W., No 35° W., 

and a ptc"'?Crly-defined one N. 2,5° E. The best defined joints dip generally 

70° I\TE to vertical. Coating o:r joint planes -vri th tyuyamurd te is most / 
/ 

f/ 

distinct# on t he west-t$ronmng .joints , and next most distinct on those 

No 5-ld0 Wo Only t r a.ces of :mi..'l'lerals lvere found on the other less well-

defined j oint setso 

Ura.nium minerils l-Jere found only belo~v the 2.2-feet thick soil and 

calichified. subc.soil zone. The greatest concentration of the yellow 

uranit:nn minerals 1 associated wi.. th secondary calcareous and ferruginous 

materiEl, is from 2.2 to 5 .o feet bel01..v the surface vJhere t-Jeathering has 

f ormed more snace along the joint planes in more porous limestone.; as much 

as 30 to hO percent of the surfaces of some of these joints is coated 

with uranium minerals o Below 5.0 feet to 7.5 feet, the maxj..mum observed 

dept h of mineralization, the joints in the more massive, fine-grained 

limestone are relatively tight and only traces of uranitun minerals are 

present . Small black dendrites, probably manganese oxide, are also 

present on the joint surfaces and L-11 places extend a few inches into the 

limestoneo 

Four grab samples (table 1) of the limestone with coatings of the 

uranium mineral were chosen for radiometric and chemical uranium analysis 

at intervals from 3.0 to 5.5 feet belO't.v the surface in the prospect pit, 

One sample from 3.5 feet depth analyzed 0.004 percent eU and 0.002 percent 

U • . The remaining samples sh.O'tved from 0.001 to 0.002 percent eU, but 
< \\ . 

noF chendcal analyses of them were made. 



Sev·eral scinti1lation-cour.&ter traverses lvere made across the 

top ct~ the mesa on which uranium vms foundo One traverse e:A.rtended for 

about 2 ~700 feet in a northeasterly direction from the vicinity of the 

prospect pit~ and another across the mesa i.n a southeasterly direction 

from i:;,ili.e vicinity of the slush pit o In general$) the highest radio• 

acti\r:ity tias observed in the southwestern quarter of the roosa» but 

several relatively high zones ~rere found near the center of the mesa~ 

The h:i.ghest radioactivity measured -v;as in general near the pits vJhere 

the eatnotite had been exposed~ but the other peaks may indicate concen­

traticms of uranium mineralso The highest radioactivity measured on 

these traverses i.s nearly 2~ times background.~' but the general average 

o:f all the measurements~ taken at 100-foot inter1rals and closer in some 

places , is about twice background. The soil-covered surface of the mesa 

shm·.red considerably higher radiation than the flanks of the mesa~ where 

mostly bare limestone was exposedo The traverses indicate that the 

source of radiation is on~ or just beneath$ the almost flat surface of 

.I.,• vne mesa. 

The Kiamichi clay overlying the Edwards limestone is slightly 

radioactive ~ but samples (ET-63A and 1"'T-68) of the gray clay contained 

o.ool percent. u or less. 

THE HUECO MOUNTAINS AREA 

E~e Hueco Mountains (fig . 4) lie about 35 miles east of El Paso, 

Tex. 9 ,:;;,t the ~;restern tip of the State1" Rising in southeastern New 1viexico9 

they extend southward about 25 miles into Texas astride the line between 
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Zl Paso and Hudspeth Countias . They are barren mountains that are about 

l .S? OOO feet above Hu.eco Bolson on the ·west J> a low desert basin of alluvial 

deposits covered ~vi th drifted sand. On the east they are a dissected 

slope extending to ~he Diablo Plateau. 

Several peaks and ridges that are parts of tilted f ault blocks lie 

1,yest of the main mountain mass and are entirely surrounded by bolson or 

fan devosits. One of these isolated ridgesSl about a mile long and 

locally called Sabina 1-lountain~ lies from 2 to 3 miles south of U. S o 

Highway 62 ~ five miles west of Helms West well a.t the foot of the Hueco · 

Mounta.ins . Carnotite has been found in calichified t alus or colluvium 

and in the limestone bedrock on the flanks of this mountain. 

~eo l ogy 

'I;he main, body of the Hueco Mount .. ains consists of Paleozoic rocks~ 

chiefly limestone ~ gently domed and broken by a few f aults . These rocks 

lie on Precambrian red granite ~ exposed only in the southern part of the 

mountains . Most systems of the Paleozoic are represented in the area 

.(table 2) o Cutting the Paleozoic and older rocks i n the northern part 

of the Hueco Mountains~ are masses of igneous rocks probably of Tertiary 

age~ consisting of syenite porphyries and t rachyte. For a fuller dis-

cussion of the stratigraphy o.f the area the reader is referred to a 

report by P. B. King in ·King and others (1945) . 

Remnants of deposits of an old colluvium~ in part cemented b~r 

caliche J and Recent slope deposits of only sli ghtly cemented erosional 
( 

debris are present on the mountain flanks. The carnotite minerals .fouttd 

i n this area are in remnants of the older~ caliche- cemented colluvium 

and in the liJnestone bedrock of the l m .. ,.er Permian Hueco limestone . 

' · 
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Table 2o"""""Stratigraphic units :in the Hueco Mountainsa Texas 

(ad~pted from King, 1945) 

,_ - : 

AGE FORMATION -
Quaternary (Unconsolidated deposits) 

--
Terti ary (Intrusive syenite pt»rphyry 

and trachyte) 

Permian or Hue co limestone Pennsylvanian 

Pennsyl vanian Magdalena. limestone 

'Hississippian Helms formation 

Devonian (Chert, shale, and limestone) 

Silurian Fusselman limestone 

Ordovician D 11ontoya limestone 
El Paso limestone 

Cambrian or Bliss sandstone 
Ordovician 

Precambrian (Granite) 
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Hueco Gap 

At Hueco Gap (fig. 4) uranium minerals are sparsely distributed 

in a road cut in a northfacing slope ' on U. S. Highv-.ray 62 a third of a 

:mile west of Hueco Inn .tJ about 30 miles east of El Paso~ Tex. The 

highway cut is about 1~000 .feet long and a maximum of 25 feet deep. 

Carnotite was found in a section about 250 feet long extending from the 

center toward the west end of the cu.to 

The uranium minerals at this locality were discoveb"ed by 

E. L. Greenleaf$ Eunice~ N. Mex. 

Geology 

The limestone bedrock in the area is in the lower division of 

the HUEJ CO limestone~ which is late Pennsylvanian or early Permian in 

age (Pe B. King and others:; 1945). Here the limestone is gray, fine­

grained and breaks with a conchoidal fracture. The limestone contains 

a few shale interbeds as much as a foot thick and. some chert nodules as 

1m1ch as 3 inches longo The for:mation here strikes approximately north 

and dips from ??to 1.P east. The limestone contains vertical joints, 

the surfaces of which are generally covered 1d th calicheo No fossils 

were found at this localityo 

The surface of the Hueco limestone here is pitted ·with sink holes 

and is~ consequently~ highly irregular. Colluvium and a reddish-brown 

clat"ey residuum resulting from weathering, both cemented 'With caliche, 

.fill the sinks and contain boulders of limestone as large as 3 feet in 

diameter. The limestone itself is generally fresh a few inches away 

from the contact with the material that fi11s ~~e sinks. Three poorly­

defined layers of different types of material are present in the colluvium. 



The lm'lfer layer consists of sub..,..roundc3d to sub-angular pebbles, sur-

rounded pinkish.,.brown and 111hite caliche. It is somewhat more indurated 

than the layers above and has a :max:im::.un thickness of 5 feet. Lying above 

the basal bed i .s a bed of the largest boulders found in the deposit. 

This layer contains less caliche than the material above and below, and 

appears to lie in sharp contact on the bed below but grades into the 

material aboveo From this coarse boulder bed to the surface the .boulders 

are smaller., averaging several inches in diameter. The upper beds of 

·collu\rium slope gently to the west and have been trunca·ted by the present 

surfaceo The gently sloping surface of the crest of the gap seems to 

truncate both th~colluvium and the limestone. 

LJ~ng on the pitted limestone surface that s]opes sharply to the 

west, is a deposit of colluvium that, in the western part of the cut, 

'has a maximum thickness of 25 feete The colluvium consists chiefly of 

sub-rounded boulders as much as 3 feet in diameter in a matrix of nearly 

white to yellowish-brown caliche. 

Distribution of uranium minerals 

Carnotite and minor amounts of t :ruyamunite coat boulders and 

frac·tures in the calichified colluvium and9 to a lesser extent, joint 

surfaces of limestone bedrock from 10 to 25 feet below the surface of 

the ground. Illite also was identified with the uranium minerals and is 

propably a residuum fro:m the weathering of the Hueco limestone o Zones 
l 
} 

of t he mineral-coated material "Within the body of colluvium are as much 

as 20 feet long in places but average only 5 feet or less thick. Most 

are in the lo1ver layers of the colluv:I.um -- the coarse bouldery bed and 

the underlying less-indurated bed of caliche and pebbles. In the center 
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of the cui, uraniu.m minerals are mostly in the jointed limestone just 

beneath t he .filled sinks o They seem to bear a direct relationship to 

depth belovr the surface and to the l oTtrer layers of the colluvium and 

sinkhole deposits . In addition to carnotite and generally associated 

with it!' is manganese oxide~ also coating cracks in the caliche and 

fot.ming dendrites on the pebbles and boulders " 

Radioactivity and uranium content 

Scintillation-measurements of the radioactivity of the caliche, 

the bed~t'ockl' and the sinkhole fill were made in a number of places 

through{:r~t the cuto The bedrock away from the carnotite-stained surfaces 

were e s sentia+ly non=radioactive~ but some of the shale interbeds in the 

limest.o:ne were slightly more radioactiveJJ about 1-l times background. 

Readin.gs along the surface of the ground above the deposit averaged' about 

lt time s backgroundo 

The radioactivity of the sink-filling material away from the 

mineralized zones averaged about t-wice background. The basal deposits 

of the colluvium averaged from 2 to 3 times background, but in the 

vicinity of the mineralized zone, readings as high as 4 times background 

were oht:ainedo In the higher beds of caliche radioactivity measurements 

averaged only about background to I~ times background» but mineralized 

zones showed as high as Jl times background .. 

. _.. A selected sampl18 (ET-?OB) of indurated pink caliche containing 
'7 

fragments of l:tmestone coated with carnotite, illite, secondary calcite, 

and manganese oxide contained 0.017 percent eU and 0.023 percent U 

(table 3). A channel sample (ET-70A) thought to be representative of the 

colluvium at the locality contained only OoOOl percent eU. 
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Table 3 o--Analyses of samples from the Hueco f-'Iountains area 

Sample tory Type of eU U materi~ls 
Labora- 1- 4 Other 

No . No. ample"- Location i'Jllt.crial~ Formation. (percent) (-ercent ) identified 

ET- 70 216222 G 1/J mi" W' of 
Hueco Inn1 

Caliche: Colluvium., 
Pleistocene? 
overlying 
I-hieco ls Q 

0 .006 Oo006 Carnoti,te 9 

ET- ?OA 

ET-70B 

Er- 81A 

1..38473 

1.38474 

138482 

i''TI RlB I 1 ""~8 1 ~ 8~ LJ-1. "" "-• j o<) !.1 ,.I 

IE:T- 81C 1- 1381.J.84 

G 

c• 
1.) 

c 

c 

c 

.u:'9 s • Hv.w. 62 

doo 

do . 

R.c. Sparks 
pr ospect pit 
and drift~ E 
side Sabina 
Mt o, 20 mi e~~ E 
of El Paso 

do . 

do ca 

· Caliche~ 10- 15 ft o ldoo 
beloH surface 

Calic~:u2! f il1:i.ng 
joint in lime= 
r3torm » 20-25 fto 
below sU.rf ace -

Shaly ls c~ land= 
slide bloek, 
bottom right of 
drift face 

10 ollu:vi_'~1Irl .i> east 
base of dt"ii''t 
face 

Po:llu1rium$ west 
base of drift 
face 

do o 

Hueco ls o 

Pleistocene? 

do o 

.001 

o017 

~001 

< ~OOl 

. 002 

. 023 

minor tyu­
yamun:i.te?J 
HnO 

-tpo, 

Carnotite ~ 

minot'· calcite .i 
illite 

An~,lysts ; Ro P . CoxJJ J . H. Goode ~ ~J . F . Outerbridge ~ anc A-o Sweeney 1 U o S. Geological Survey 

lc. = ch~1nnel$ G - grab; S - selected 

2sample submitted by E~ Po Bei"oni, Uo S*' Geological Survey 

!'-> 
1\.) 



Labor a-
Sample tory 

Nc o No~ 

~T-81D 1.3848.5 

ET-81E 138486 

IET-81F 138487 

~'T-81G 138488 

IET·8lll 138489 
( 

/ ~-8U 138490 

IET-BlJ 138491 

~-91 139866 

2 
PB-55-15 226389 

'~....,_,:::· 

Table 3.--Analyses of samples from the Hueco Mountains area (Continued) 

Type of eU u 
Sample1 Location Material Formati on (pe~~ent } (percent) 

........ ..__-..;......,..._... ...... ~ - ··r..-.... ~.~ ' "'"'..___..__.,..... "' l 

c ~,SpaT;ks Collu~.rium, center · · ~.aistocene? .001 -
•: pr·_o ~ p .. ~c t of ·drift face 

c do. Collu"V"'ium,sJ ~rest do. <·001 ... 
top of dri.ft 
face 

c doo Shaly ls . land- Hueco ls. .001 -
slide block, 
top right of 
drift face -

c do. Colluvium; top of Pleistocene?: o002 ... 
drift face 

s .do. . Limestone blocks .Hueco lso .Olh o.Ol8 
coated with 
carnotite, roof 
of drift 

G do. Colluvium~ 3 ft. Pleistocene? .002 ... 
belot.l surface, 
iil pit 

c doo Lso~bedrock foota Hueco ls. <~001 -
wall, drift face 

h• • 

G ROHK prospect, Shale Hueco ls. ' ' .oo6 · oOlO 
1 1- • N- f -2 IDJ..o 0 

U.S. HWy o 62 , 
21~ mi. E of 
El Paso _, 

- ' 
G do. Carnotite-bearing Hueco lso .015 .022 ~ 

shale ... . 

--
Other 

materials 
identified 

Carnotite» 
calcite 

~.:L percent 
V205 

·-

I'V 
\.I.) 
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Sabina Mountain prospects 

The Sabina Mountain prospects (figo 4) are about 20 miles east of 

El Paso ~ Texo~ and about 2! miles south of Uo So Highway 62o They are 

on both the eastern and the western flanks of an elongate ridge~ locally 

called Sabina Mountain~ about a mile and a half long that projects about 

500 feet above:: the alluvial deposits of the Hueco Bolsono This mountain 

may be identified on topographic maps of the area and the geologic map 

of Po Bo King and others (1945} as having a spot elevatizon on its crest 

of 49 651 feet above sea levelo 

At the time of this investigation a drift~ 21 feet long and a 

maxima~ of about 18 feet underground, angling into the hill beneath a 

landslideblock~ and several other adjacent pits in talus exposed carnotite­

stained rocks on the east flank of Sabina Mountaine The prospects are 

on property owned by Ro Co Sparks~ Route 1~ Box 449, Ysleta~ Texo 

On the western side of the mountain similar carnotite-stained 

surficial rocks occur in prospect pits along a belt about half a mile 

long and 200 feet above the base of the slopeso 

Geology 

The bedrock of Sabina Mountain is t :1e lower part of the Hueco 

limest one, but a small patch of the underlj~ng Magdalena limestone is 

exposed near the northeast base of the mount ain (King and others, ll945). 

Th,e Hueco limestone in this mountain consists of cherty and slightly 

argillaceous limestonej the beds change locally along strike from thick­

bedded t o thin ... bedded limestone contai.ning thin partings of shale. Many 

of the beds contain abunrl~nt fusulinids and some brachiopods and horn 

corals. The rocks di p 10° to the west. A fault 1dth apparently small 



throw cuts the Hueco limestone at the head of a small reentrant valle.y 

on the western flank of the mountain. It strikes slightly east of north 

and apparently lies along the axis of the valleyo Cross faults of small 

throw can be traced across the :mountain. One$ with a throvJ of about 3 

feet whieh crosses just north of the prospect pi~ on the eastern side 

of the mountainJJ showed only background radioactivitye 

The talus in which the carnotite is found contains angular boulders, 

as much as several feet in diameter, and smaller pebbles commonly em-

bedded in calicheo The landslide on the eastern flank of the mountain 

contains angular blocks chiefly of nodular chert and shale, broken and 

jointedj) cemented with caliche, and in part coated with carnotite. 

Immediately beneath the talus is massive gray cherty limestone. The 

older tal us deposits t hat contain caliche are cut through by drainage 

lines~ but modern alluvial fan deposits are present farther down the 

slopee The fans converge near the base of the mountain to form an 

alluvial apron that covers the older colluvial deposits and merges with 

playa and bolson deposits at the foot of the mountaino 

Distribution of uranium minerals 

As at Hueco Gap, carnotite coats pebbles, boulders~ and caliche in 

the prospect pit s on th€3 east flank of Sabina 1-'lountain(J The coatings are 

in some places as thick as several mm., and are closely associated _vrlth 

abundant secondary calcite .9 generally in a mammillary form. The uranium 

minerals are most abundant from 3 to 8 feet below the surface in an area 

about 50 by 200 feet~ but were not observed more than 12 feet below the 

surface. 
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The carnotite on t he western side of the mountain is fou.~d in 

the soil "lnd talus at a depth as shallotv a.s two feet beneath the surface 

of ·the gro~md~ but. its most conspicuous sho1r;ing is as coatings along 

joint planes and cracks and along bedding planes in the somewhat argil-

laceous limestone below. Modern alluvial fans cover the older talus 

and t he bedrock downhill from the prospect pits. The carnotite stains 

are on rocks approximately at the same stratigraphic position in the 

Hueco limestone as the beds covered by the colluvium on the east flank 

of the mountain but, because of the dip to the west, are at a lower ' 

elevation. The area in which the carnotite has been found to date is 

about half a mile long and about 100 feet wide. 

Radioactivity and uranium content 

Radioactivity within the drift on the east side of Sabina Mountain 

averaged about ttvice background, E?Xcept along the roof where readings 

taken on the carnotite-covered boulder s and on ye11ow clayey gouge along 

the roof of the drift ·:,.;e r e a. maximum of four times background and 

averaged about three times" In other pits excavated in the area to about 

3 feet below the surface, the readings averaged about twice to three 

times background. The surface showed little more than background. In 

the pits on the_west side of the mountain, the maximum sc~ntillation­

counter readings were about 3! times background, but on the bedrock 

exposures almost n.o readings higher than background were obtainedo 
1: 

Ten samples 't-rere chosen for laboratory analyses for radioactivity 

and u:ranitun content from the prospect pits and th.e drift on the 'eastern 

side of Sabina Mountain (table 3) • One block of limestone partially 

coated ~dth carnotite from the roof of the drift contained 0.014 percent eU 
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and o.ro.a per®n't u. G:rab ·samples of the talus £:rom prospect :pits and 

channel sa mples frat. the £ace and walls of 'the drift eont.ained Oo002 

percent eU or less. Chemical analyses were no~t made of these sampJ.es. 

Other localities in the Hueco Mountains area and vicinity 

Ancrr.,her uranium locality, on the R.OeH.K. claims~ that was being 

prospected at the time of this brief survey is in a saddle in a ridge 

lt ndles north of Uo s. Highway 62~ abolit 4! miles north of the Sabina 

Mountain localities. There,., as on the ~i'estern slope of Sabina Mountain, 

the c.:;yt>notite is in the soil about 2 to 3 feet below the surface and 

in joints and cracks in the argillaceous Hueco limestone and in inter-

bedded slightly carbonaceous gray shale. Coatings of carnotite have 
!G 'C\ 

been f ound to the · ·total depth of a bulldozed pit 8 feet deep • This 

prospect was reported by R. A.o Kennedy~ who found a radioactive anomaly 

at this point. Samples of slightly carbonaceous gray shale that showed 

slight carnotite coating along joints and bedding planes from the 

R.O.H.K. claims averaged 0.006 percent eU 1 and as much as Oo022 percent U 

(table 3). 

Several playas in the bolsons are also weakly radioactive • One 

is immediately east of Sabina Mountain into which water from Powtorow 

Canyon drains. Another is east of the R.O.H.K. locality, and into this, 

flood 1-Jater from a canyon no:rth of PO\\rwow Canyon drainso In each of these 

playas readings ~p to 4 times background were obtained by ground scintil• 
I; 

lation traverses. 

Since this reconnaissance· survey of the Hueeo Notmtains was made~ 

other occurrences of uranium in the general area of the Sabina Mountain 



and R.O.H.r: . cl.ai ms h.ave reported ~o the author . They a.re apparently 

of the f3Br1e typE~ 0nd t.:;re f ound i n s:i!-tlJ_la.r geologic coriditions as those 

pre·i/:iousl y described . 

As the Hueco limestone and the underlj"ing lVfagdalena limestone consist 

mainly of imperr.:'Lous rock, they are not considered good host rocks for 

uranium deposits o In places along the u~'1conform:ity between the tlvO 

formations is the Pm-roow ·conglomerate member of the Hueco limestone whic:h 

on surface exposures has good porosity. These beds :rr.ight contain similar 

uranium occurrences ~~~ 

An outcrop band of ifjeakly radioactive gray shale of Devonian age 

crosses the Hueco :t:Iountains from northwest to southeasto (See map of 

King and othersJ 1945o) It i.s found in outliers composed of folded and 

faulted rocks 3 miles and 5 miles south'Yvest of Hueco Tanks o The main 

outcrop area j however~ extends almost continuously as a ver.y narrow band 

from O!l t? m:tle southeast of Helms PeakJ> southeast'"ra:r.d for 13 miles to the 

foot of the Diablo Plateauo Four samples ~ collected from zones shot.rlng 

the mos t radioactivity in shallot'r pits 2 o7 miles southeast of Helms Peak 

in the wec:.thered shale , analyzed 0 . 005 percent eU at"ld Oe003 percent Uo 

A set of 5 channel samples liere collected also from the Devonian shale 

near head of the northern prong of' Vinton Canyon in the Franklin 

Mountains 16 ~~les north of El Paso . These contained from 0 . 002 to 

Oo004 f.h:jrcent eU =- the sample containing 0 . 004 percent eU analyzing 

o . OOl percent u 0 Two SCI..mples o:f dark gray shale of the ~1Iagdale:na forma.-

tion (Pennsylvanian) from t he same canyon contained Oo002 percent eU . 

The \l r anium in t hese shales ~ras probably associated 'tui th the sediments 

1.r.rhen they ~Jere deposi_tedo 
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A sample of glaucoP..i tic fine-grained sandstone and shale from a 

prosper:;t ~-~it in the Bliss sandstone 2c.8 miles southc.asoutheast of Helms 

West WE:~ll contained 0.003 percent eU and 0.001 percent u. 

SOURCE OF THE URANIUM 

'It~:~ wide variety of materials in which most of the uranium is found 

in the King l1ountain and Hueco Mountain areas and the obvious relation 

of the uranium concentrations with the modern ground surface indicates 

that the uranium has been leached by surface and ground waters from 

some nearby, perhaps formerly overlying~ material and concentrated in 

its present position, perhaps by evaporation of the water. 

1wo possible sources of the uranium in th~ King Mountain area are~ 

(1) the Ogallala formation of late Tertiary (Miocene or Pliocene) age, 

which probably once covered the area and lvhich is known to contam small 

amounts of uranium in other areas, and (2) the slightly radioactive 

Kiamichi clay overlying the Edwards limestone. Evidence seems to favor · 

the former, for although the Ogallala is not present in the immediate 

area now, in nearby areas to the north and east it still overlies beds 

of Fredericksburg age (Darton and others, 1937). If the Ogallala once 

extended over this area, the uranium might have been leached from it 

during erosion and later precipitated and concentrated in the Edwards 

limestone. To have the uranium derived and concentrated from the radio­

aqtive Kiamichi clay would require the uranium to have travelled downward 

more than 60 feet through relatively impermeable clay of considerably less 

radioactivity. 

In the Hueco Mountain area, the deposits again seem to be related 

closely to the modern surface and to have been concentrated from water 
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percolating downward from the surface. The ultimate source of the 

uranium is not known, but it may have been the nearby Tertiary(?) igneous 

rocks tha't have been and are being eroded_, or possibly some radioactive 

sediments that once covered the area. 

OTHER URANIUM LOCALITIES IN WEST TEXAS 

Since this investigation w~s made, other uranium-bearing materials 

have also been reported» and· subsequently visited» from several counties 

adjacent to the localities described here. Uranium minerals have been 

reported (E. Po Beroni~ personal communication) from localities in Reagan, 

Glasscock, and Reeves Counties, apparently in caliche. The uranium con• 

centrations are believed to be geologically similar to the King Mountain 

locality. 

In the areas north and northwest of Lajitas in the Big Bend area 

of southwestern Brewster and southeastern Presidio Counties, urardum 

minerals have been found in folded and faulted limestones in the Devils 

River (Georgetown) limestone of Cretaceous age and in carbonaceous sand• 

stones and conglomerates in the tuffaceous rocks of early Tertiary age. 

One sample from a prospect in a mineralized zone on Tres Cuevas 

Mountain north of Lajitas and just east of the Presidio-Brewster county 

line contained 0.015 percent eU and O'o017 percent Uo 

A sample of radioactive calcareous tufa from Indian Hot Springs 

26 ~les airline south of Sierra Blanca, Hudspeth County, near the Rio 
,; 

Grande» contained Oo029 percent eU but less than 0.001 percent U. The 

radioactivity there is believed to be due to the presence of radium. 
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Several chaP.nel samples of coal from abandoned mines in the 

Eagle Ford. shale of Late Cretaceous a ge in the Eagle Hountains about 

half a :rttle southwest of Eagle Spring, southeastern Hudspeth CoUJ.!t y , 

averaged 0 . 002 percent eU, and the a.s~ from the coal cont:~ ined an average:: 

of o.ooh percent u. 

In northwestern Presidio County :immediately west of Quinn Canyon, 

about 3 1/2 miles southwest of Gettysburg Peak, a mesa capped with 

rhyolit ic 1.relded tuff about 40 feet thick contains radi al aggregates of 

uranophane crystals (identified ·by J. W. Adams, u. s. Geological Survey). 

! Ten to 15 feet below the top of the mesa on a vertical scarp facing east, 

the uranophane was found in joints and in vesicles associated with 

fluorescent calcite and with fluorescent hyalite opal. The zone of 

greatest radioactivity, containing tl1e uranium minerals, was reported to 

be about 5 feet thick and to extend for about 200 feet along the face 

of the cliff . Its extent into the mesa is unkno~m. Blisterlike mounds ' 

several feet high dot the surface of the flow; some of t hem show higher 

radioactivity than the remainder of the rock. A select sample of the 

rhyolite from a block of float, containing uranium mineral aggregates, 

analyzed 0.52 percent eU and 0.77 percent u. 
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