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aJCPLOBAKON TOE TOAHIUM-VMADIUH DEPOSITS IN THE BEAVER MESA ABBA, 

MESA COOTTT, COIiOBABO, JOO) &RAS03 COU1TT, UTAH

By L. J. Eieher 

ABSTRACT

The U* S. Geological Survey explored the Beaver Mesa area from May 4-, 

1953* to October 30, 195^. with 212 diamond-drill holes that totaled 

101,202 feet.

Sedimentary rocks of Mesozoic age are exposed in the Beaver Mesa area 

and are, from oldest to youngest, the Morrison formation of Jurassic age, 

the Burro Canyon formation of Early Cretaceous age, and the Dakota sand­ 

stone of Early(?) and Late Cretaceous age*

All of the economically significant uranium-vanadium deposits are in 

the lenticular sandstones within the upper one-half of the Salt Wash member 

of the Morrison formation. The deposits consist of sandstone impregnated 

and replaced "by uranium- and vanadium~b earing minerals* The ore masses are 

the thicker parts of the tabular, blanket like uranium-vanadium deposits* 

Ho persistent trends are apparent in these deposits*

The ore masses in the Beaver Mesa area range in size from a few tons 

to several thousand tons. The ratio of uranium oxide to vanadium oxide is 

about lt^ in the Beaver Mesa area as compared to an average oxide ratio of 

X&6 in most of the deposits of the Uravan mineral belt.

USE om.Y
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Guides to uranium-vanadium deposits in the Beaver Mesa area are: 

1* The mudston® in contact with the sandstone is green or gray green, 

2. The sandstone contains thin discontinuous green muds tone lenses, 

thin zones of green mudstone peVble conglomerate, and abundant fragments 

and masses of carbonaceous material*

3* fhe sandstone is light gray or light "brown and is medium fine to 

medium grained, ,

4. The sandstone contains limonite stain, limonite spots, or dis­ 

seminated pyrite.

5* The or® masses generally occur in the thicker part of the sandstone* 

Indicated and inferred reserves of Class I material discovered "by the 

U. S. Geological Survey drilling total 34»245 short tons averaging 0,46 

percent U^OQ and 1.89 percent V20*. Inferred reserves discovered fey private 

drilling total 230,000 short tons averaging 0*30 percent U^Og and 1*25 

percent V2°5* Potential reserves totaling 100,000 short tons averaging 

0.30 percent ILQg and 1*25 percent YJ>- are estimated for the Beaver Mesa 

area*

INTRODUCTION

fhe U. S. Geological Survey exploration of the Beaver Mesa area had a 

two-fold pisxposeg (l) to search for new nimble uranium^vanadium deposits 

and (2) to obtain data for an appraisal of the potential uranium-vanadium 

reserves of the Beaver Mesa area* The ground explored would not have "been 

drilled *by private companies "because of excessive depths and lack of nearby 

deposits,

OFFICIAL US! Om,T
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Btanrer M®@a area is about 6 miles southwest ©f Gateway, Mesa County, 

Col©, (fig. 1)1 . Sh® area, comprising about 12 aqpar* miles, is roughly 

rectangular, and is bounded on the north and east by th® BDlores Eiv®r t oa 

the south by Jolan Brown Canyon, and on the w«st by B®av©r Cr««k Sanyos:." 

Ih« ®xj>l©r®d part of th® area includ®® parts of S®QS. 1, 2 e and 11 1 f. 50 I., 

E. 20 W*s s«c. 31, T. 51 H. f 1. 19 W.j s®cs. 14, 23, 24, 25, 26, 35» and 36, 

T* 51 H», H. 20 W* f lS[«w Mexico principal meridian, Mesa County, Colo.f and 

s®e. 33, 0?. 24 S» t E. 26 S» and ®e©s. 4, 5^ 8, 9, 16, 17, and 20, 9?. 25 S., 

E* 26 S., Salt Lak® meridian, Grand County, Utah.

The altitude of the area ranges from 6,900 feet in the east-central 

part t© 7f900 feet in the southeastern part. !Phe relief is generally slight 

to mod®rat®, but eer®ral abrupt cliffs make access difficult locally. £h® 

T®getation consists ©f pine, pinyon, and jimiper on rock outcrops and sage­ 

brush and grasses on the alluvial flats* The cliraat® is a ©ad arid.

fhe Bearer Mesa area is accessible by 12 miles of Gbrernment access 

road that connects with Colorado Highway 141 half a mil© south of Gateway, 

001©. Ifymerous truck trails connect important pa~"ts of the area*

The uranii2»»Tanadium deposits discoTered by U. S. Geological Surrey 

drilling are in the central and east-central part of the BeaTer Mesa area* 

All of the deposits are on claimed ground* Production of the mines in the 

Bearer Mesa area, through December 1955» totals about 55*000 short tons of 

ore averaging 0.43 percent U^Og and l.?6 percent T^O^ (table l)*

QUIT
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report g-ommarizes the results of the U« S. Geological Surrey 

exploration and contains a brief description of the geology and the 

uranium-vanadium deposits of the Beaver Mesa area* The exploration was 

done on behalf of the Division of Raw Materials of the U. S. Atomic Energy 

Commission*

GEOLOGY

Sedimentary rocks of Mesozoic age are exposed in the Beaver Mesa area* 

These rocks are, from oldest to youngest, the Morrison formation of Juras­ 

sic age, the Burro Canyon formation of Early Cretaceous age, and the Dakota 

sandstone of Early(?) and Late Cretaceous age (fig* 2). The stratigraphy 

of the Morrison and related formations has been discussed in detail by 

Craig and others (1955)* Older Mesozoic and Paleozoic sedimentary rocks 

and Preeambrian igneous and metamorphic rocks are exposed to the east and 

have been discussed previously (Cater, 1955)*

The rocks in the Beaver Mesa area dip at low angles (5° maximum) in a 

northeasterly direction toward the axes of the Sagar's Wash (Dane, 1935) 

and Dolores (Cater, 1955) synclines* Mapping and exploratory drilling dis­ 

closed that Lumsden Canyon, which transects the major uranium-vanadium pro­ 

ducing part of the Beaver Mesa area, developed along a vertical fault zone 

(fig* 3). The fault 2one strikes K* 70°-80° E», and beds have be®n dis­ 

placed as much as 90 feet*

USE omr
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All of the significant uranium-vanadium deposits found in the Beaver 

Mesa area ar® lenticular sandstones in the upper half of the Salt Wash member 

of the Morris@n formation* The sandstones are light red, light gray, or 

light "brown and are medium fine to medium grained*

Th@ mudston® in contact with the sandstones is generally red* However, 

in the vicinity of uranium-vanadium deposits the mudstone in contact with 

the sandstones is gray green* Although the reason for the difference in 

color is not fully understood, the gray-green mudstone in contact with the 

sandstones is a useful target for exploration "because it extends some dis­ 

tance "beyond the limits of the uranium-vanadium deposit*

A general discussion of the geology and habits of the uranium and 

vanadium deposits of southwestern Colorado is given "by Fischer (l9^2)<» A 

description of the MUravan mineral "belt," an elongate strip in which the de­ 

posits are larger and of higher grade than in other areas 9 is given "by 

Fischer and Hilpert (1952). This "mineral "belt 1" extends westward across 

Beaver Mesa, and all of the significant uranium-vanadium deposits are within 

its "boundaries*

TJRANnrn-TAHADHJM DEPOSITS

The uranium-vanadium deposits in the Beaver Mesa area consist pre­ 

dominantly of sandstone impregnated and replaced "by uranium- and vanadium- 

"bearing minerals. Also thin madstone seams, "beds of mudston® pe"b"bles 9 and 

zones of carbonaceous material are commonly th® sites of rich concentrations 

of uranium?- and vanadium-bearing minerals. The significant uranium-vanadium 

deposits in the Beaver Mesa area are of the unoxidissed (or only partially

OFFICIAL USS ONLY
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oxidi&ed) iiranteffl'-'fBssadi'ffli type, commonly called ^"black ores® (Weeks and 

Thompson, 195*0 • ^h® principal ore minerals are the uranium-hearing minerals 

uraninite and coffinite and the vanadium-bearing minerals montroseite*

The uranium-vanadium deposits are tabular or lens-shaped masses that 

are generally parallel to the "bedding in the sandstone "but may cross cut 

bedding in detai!9 The uranium-vanadium deposit consists of several ore 

masses connected "by thin seams of mineralized material* The ore masses are 

the thicker parts of the "blanketlike mass* Ho persistent trends are apparent 

in the uranium-vanadium deposits, "but several of the ore masses exhibit a 

northeast elongation* Also, mineralized fossil logs within the uranium- 

vanadium deposits have a northeast orientation*

The ore masses in the Beaver Mesa area range in size from a few tons 

to several thousand tons* They are irregular in outline and range in,area! 

extent from a few hundred square feet to several thousand square feet* 

The ratio of uranium oxide to vanadium oxide in most of the uranium-vanadium 

deposits in the Morrison formation in the Uravan mineral biut is about Is6* 

However, production records and assay data from diamond-drill holes indicate 

the oxide ratio is about l!^ in the Beaver Mesa area*

<anar
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QUIISBS TO wmim-vmmm DEPOSITS

Certain geologic f eatures are commonly associated with uraniuro- 

Yanadium deposits. The importance of these features as guides to ore has 

"been studied "by Weir (1952) . f he guides that are -used in the Bearer Mesa 

area are modified versions of those presented by Weir. H® single geologic 

feature can fee used to define ground as favorable or unfavorable for the 

occurrence of uranitun-vaaadlum deposits, but a reasonably ace-orate delimi­ 

tation can be made by evaluating all the various geologic features*

Surface and subsurface geologic data indicate that the following geo­ 

logic features are associated with known uranium-vanadium deposits in the 

Beaver Mesa area and are useful as guides to oret

1. The muds tone in contact with the sandstone is green or gray green*

2. The sandstone contains thin discontinuous green mads tone lenses, 

thin zones of green mudstone pebble conglomerate, and abundant fragments 

and masses of carbonaceous material.

3. The sandstone is light gray or light brown and is medium fine to 

medium grained.

4*. The sandstone contains limonite stain, limonite spots, or dis­ 

seminated pyrlte. Many specimens of drill core show pyrite partly oxidized 

to limonite*

5* The ore masse© occur in the thicker part of the sandstone. How**

ever, the ore masses $0 not exhibit any detailed relationship to the thick-*
\ 

ness of the sandstone.

USB OSLY
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Several other features were evaluated in an effort to develop addi­ 

tional guides for exploration. These were* gamma-ray values at the con* 

tact of the sandstone with the underlying mads ton®, maximum gama-ray 

values within the sandstone, structure contour maps, variations in thick­ 

ness of the sandstone units, variations in thickness of the underlying 

green mudstone, and trends of major sandstone units* Of these, the most 

useful was the relatively high gamma-ray anomaly at the "base of the sand­ 

stone* This anomaly was found in the vicinity of uraniuaHvanadium deposits 

and offered a larger target than the uranium-vanadium deposits because it 

extended "beyond the limits of mineralized material*

U. S. GEOLOGICAL SUHTOI EXPLORATION

U. So Geological Survey exploration in the Beaver Mesa area started 

on May 4, 1953, and was completed October 30, 1954. Boring the period, 

212 diamond-drill holes were completed on two separate contracts for a total 

of 101,202 feet, of which 31,074 feet were core drilled* The core recovery 

averaged 93 percent* The average depth of holes drilled was 477 feet*

Of the 212 holes drilled, 71 penetrated mineralized material (material 

containing 0*020 percent or more U^Os and/or 0*10 percent or more ^0^, Tmt 

less than 0.10 percent U^Qs and/or 1*0 percent V£©5 ®r less than 1*0 foot 

thick regardless of grade), and 20 penetrated mineralized material that 

is in the highest reserve class used in this report (material 1*0 foot ®r 

more thick and containing 0,10 percent or more IT^Os and/or 1*0 percent or 

more YoO<)* All of the holes were drilled on claimed ground*

omcxjx, USB
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.Approximately 40 percent of the footage was utilized in widely spaced 

holes, 1,000 to 3,000 feet apart, to obtain geologic information that would 

"be useful in th® search for uraniiai^vanadium deposits, and to determine the 

location and general trend ©f favorable ground in unexplored areas* 

Jteproximately 50 pereeat of the footage was utilized in moderately spaced
•K'db f v «r .£» ^ur -w ^

holes, '200 to 500 feet apart, .to search for uranium«Tanadii» deposits in 

geologically fanrovabl* ground* $>out 10 percent of the footage war-utilized 

in closely spaced holes, less than 200 feet apart, to "better define the size 

and configuration ©f some uraniiaa-Tanadium deposits discovered "by wider 

spaced drilling*

The terns w indicated18 and 0 3uferred«> reserves are applied to the uranium- 

and YanadiTM^bearing material in the deposits that are known from exposures 

in outcrops, mine workings, or drill holes* The method used in calculating 

the reserves is explained "below* Figures expressing the calculated tonnage 

and grade of th<§ indicated and inferred reserves for each reserve "block are 

giTen in tablo 1* The ground containing the reserre "blocks is shown in 

figures J and 4* Several geologic sections showing the position of the 

mineralised rock in the ground is shown in figure 4*

In addition t® the known, deposits, other deposits are pro'bahly present 

which haTe n@t yet "been found* These deposits are predicted solely on 

interpretation ©f gsologic evidence, for there is no physical proof of their 

existence* The fern ^potential" reserves is applied t@ the material in 

these deposits* Potential re@@rres are described on pag@ 2^*
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Although, reserves are not classified in this report according to 

their availability for mining, consideration was given to the 1955 mining 

and milling practices in selecting the thickness and grade* This was done 

to obtain figures for a category of reserves that would express as nearly 

as possible the tonnage and grade of the material that might actually be 

mined from these deposits under 1955 conditions* A summary of indicated 

and inferred reserves in this category is given in table 2* A detailed 

breakdown of reserves by grade and thickness cutoffs and by block number 

is given in table 3»

Indicated and inferred reserves 

Definitions

Known reserves are classed as indicated and inferred* Owing to the 

erratic variations in thickness and grade of uranium-vanadium within short 

distances and the general lack of abundant sample data for individual re» 

serve "blocks, the amount of reserves that can be calculated within a small 

limit of err03?, and thus can be classed as "measured," is so small as to be 

nearly negligible* Therefore,, reserves that might be classed as measured 

are included with indicated reserves*

USS OHLT
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Table 3'—Detailed summary of Indicated and inferred reserves-^ 1 foot or more thick,

Beaver Mesa area, Mesa County, Colo., and Grand County, Utah.

(based on U. S. Geological Survey drilling, 1953-51*)

Block Location

No. (claims)

A La Sal Ho. 7

J.W.L. Frac. No. 1

B Lot Ho. 1, sec. 35

C Thornton

D La Sal Ho. 25

E Bonanza No* 1

T La Sal NOB. 31-32

Bonanza ROB. 5 and 7

G Pack Rat HOB. 1-2

H Curecantl

I La Sal Ho. U

Rajah No. 1

J Rajah Ho. 13

K Lost Dutchman Ho. 8-/

L Rajah Ho. 28

BV-39A

BV-139

BV-ll*2

BV-151

BV-156

BV-161

Totals

INDICATED

Grade cutoff 0.10

percent U,0g or

1.0 percent VgO-

Short

tons

669

*,$6

1,301*

1^3

6,982

Percent

U3°8

0.51*

0.58

0.27

0.36

0.50

V>5

2.15

1.03

1.1*2

2.65

1.35

Grade cutoff 0.05

percent W-Og or

0.50 percent VgO-

Short

tons

869

l*,3l*6

1,301*

1^3

6,982

Percent

U3°8

0.5!*

0.58

0.27

0.36

0.50

V2°5

2.15

1.03

1.1*2

2.65

1.35

INFERRED

Grade cutoff 0.10

percent U~0g or

1.0 percent VgO

Short

tons

1*,880

7,»*38

1*,075

673

729

2,062

842

1,178

1,961*

1,515

1,178

729

27,263

Percent

U3°8

0.5!*

0.58

0.31

0.11

0.18

0.30

0.06

0.31

0.18

0.60

1.00

0.69

0.1*5

V2°5

2.15

1.03

1.81

1.27

4.88

2.63

l.lH

0.63

1.52

5.83

3-39

3.18

2.02

Grade cutoff 0.05

percent U^Oo or

0.50 percent VgO^

Short

tons

l»,880

7,^92

4,102

673

729

2,062

81*2

1,178

1,961*

1,515

1,381*

729

27

52

38

61

31

31*

27,792

Percent

U3°8

0.51*

0.58

0.31

0.11

0.18

0.30

0.06

0.31

0.18

0.6o

0.87

0.69

0.08

0.07

0.13

0.07

0.07

0.05

0.1*5

V2°5

2.15

1.03

1.81

1.27

4.88

2.63

l.ll*

0.63

1.52

5.83

2.81

3.18

0.73

0.1*3

O.OU

0.11

0.32

0.32

2.02

-/ Assay values have been decreased from I* t 70 percent U^Og and 15*91 percent 

obtain more realistic figures for contained UO and VO.

to
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Indicated reserves J are thos® for which the grade is computed from 

drill-hole samples and for which the tonnage is computed by projections 

for a reasonable distance on geologic evidence from drill holes* Inferred 

reserves are those for which quantitative estimates are based largely on 

broad knowledge of the geologic character of the deposits and for which 

there are few* if any, samples or measurements*

Because of the variations in thickness and grade of ore and the 

scarcity of sample data« the indicated reserves in any single reserve block, 

might actually amount to as much as twice the calculated tonnage or as little 

as one-half the calculated tonnage. The limit of error of the total tonnage 

for several blocks „ however, is apt to be considerably lower, perhaps not 

more than 25 percent of the calculated tonnage* For this reason indicated 

reserves are not computed for single holes in reserve-grade material that 

have not "been offset or cannot be connected with known deposits or mine 

workings. The limit of error in the tonnage figures for inferred reserves 

is apt to be higher than for indicated reserves. The possible limit of 

error in the calculated or estimated grade for both indicated and inferred 

reserves probably is somewhat smaller than the possible limit of error ia 

the tonnage figures*

J The definitions used here for indicated and inferred reserves are

abstracted from the definitions adopted by the U. S, Bureau of Mines and

the IT. S. (Geological Survey in .April 19^-3*
OFFICIAL TJS1 OHLT
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.Although miming practices mry throughout the region as well as with 

individ-oal ®perat©rs d tm&sr 1955 mining conditions most ore "bodies of aver* 

age grade are 'being mined t® where they thin to a layer about 1 foot thick* 

Layers of material less than 1 foot thick are mined in places if the grade 

is high* fhft tonnage of minable material less than 1 foot thick is small 

with respe©t to the total reserves and for that reason reserves less than. 

1 foot thick are not calculated*

Grade cutoff

The deposits contain two metals of economic importance, uranium and 

vanadium* The oxides of these metals, U^Og and ^05, occur in an average 

ratio of about 1$^ as estimated from the assays of the U. 3. Geological 

Survey drill core from the Beaver Mesa area* Within the deposits ft however, 

the two metals are so erratically distributed that a single sample„ such as 

that obtained from a drill hole, is not necessarily representative of the 

metal ratio or grade of the material near the point sampled* Knowing this 

by experience, the miner will drive toward a drill hole that shows a good 

value in vanadium, even though the uranium content of the sample mi^it be 

negligible* Tfeas the material in the vicinity of this sample must be 

classed a® a reserve, even though the sample shows a value for only one 

metal, lurthermore, with the 1951 price schedules (U* S» Atomic Energy 

Commission, 1951) f9r ore, the vanadium content of ore containing the normal 

osdde ratio (is4-} constitutes about one-fifth of the market value of the

omciAi, uss OSH,Y
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ore* Thus both metals mast lie considered in reserre appraisals and in 

selecting grade cutoff•»

Keserves 1 foot or more thick are classified "by two grade cutoffs* 

The higher cutoff—*0*10 percent UoOg or 1.00 percent V^^**"001^®8!*021^13 *® 

the tJ* S« Atomic Energy Commission purchase cutoff for uranium and the 

commonly used mill cutoff for vanadium* Eeserves are figured also ©n a 

lower cutoff—=0*05 percent TJ^Os or 0*50 percent Vg^—°n *^* possibility 

that conditions in the future might demand or permit the mills to accept 

lower grade ore*

Calculation of tonnage

The method used for calculating the volume, and hence the tonnag®, 

of a reserve unit 1 foot or more thick is based upon the premise that 

the reserve unit is a uniformly tapered mass* The average thickness of 

the drill-hole samples that can be combined within the specified grade 

class is assumed to be the average thickness of the reserve unit*

By definition, the tonnage of the indicated reserves is computed by 

projection for a reasonable distance on geologic evidence. In some places 

in the Beaver Mesa area, indicated reserves are projected where correlation 

of samples is good between drill holes that are not more than 100 feet 

apart. On the other haade indicated reserves are not projected more than 

25 feet beyond sample points, where the edge of the deposit has not been 

located or where correlation of data between, sample points is lacking* 

Reserve® are classed as inferred rather than indicated if the projection

OFFICIAL TOE OS&T
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exceeds these lengths* Inferred reserves are projected to the assumed 

limits. of the deposit s, a® determined by geologic evidence and interpre-

A constant of 14 cubic feet per short ton, is used to calculate

tonnage*

Calculation of grade

Th© average grade of the indicated reserves is calculated by weighting 

the assay Tallies of all samples that qualify as reserves within the grade 

and thickness limits* As strict grade cutoffs are used, it is generally 

expected that the aTerage grade assigned to the reserve blocks will b® 

somewhat higher than the average grade of the ore that will be eventually 

mined from them, owing to the unavoidable dilution of the ore with waste and 

low-grad® material during mining* On the other hand, the tonnage assigned 

to th®se blocks should be somewhat lower than the tonnage mined from them, 

owing to the increment of waste and low-grade material*

Reserve blocks

Masses or units of mineralized rock that constitute an indicated or 

iaf erred reserve*, as defined by the thickness and grad® cutoffs* are called 

reserre blocks* Th© geometric limits of reserv® blocks are determined by 

the rules used in calculating reserves (see abov®)* Th© exact positions 

of the blocks are not shown on figures 3 and 4 though the uranium^ranaditam 

le$aring ground that contains the blocks is designated by block nwab®rs. 

Where mineralised layers &rerlap9 eTem though they contain two or more

OFFICIAL TJS38
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masses of resewes, a single block number is assigned, and the total tonnage 

of these masses, as well as their weighted grade, is shown on table 2* In 

addition, private drilling has discovered 230,000 short tons averaging 0*30

Potential reserves are estimates of the amount of reserve material 

that is probably present in deposits that have not been discovered, t® date, 

but whose presence is predicted on the "basis of geologic reasoning* About 

100,000 short tons of potential reserves are predicted for the Beaver Mesa 

area* These reserve masses are 1 foot or more thick and probably contain 

about 0.30 percent U^Og and about 1*25 percent VgOe* Approximately one- 

half of these potential reserves probably are contained in deposits ranging 

from 1,000 to 5»000 short tons in the vicinity of the lumsden groi^j of 

mines* Tb.® remaining potential reserves are probably contained in small de~ 

posits, less than 1,000 short tons, throughout the favorable and mineralized 

areas in the,central and east-central part of the Beaver Mesa area* Blocks 

D and 22 (fig* 3 and table 3) are typical examples of these small reserve

OFFICIAL USE 01LT



Ho additional exploration is planned "by the U» S* Geological Surrey 

for the Bearer Mesa area* Because of excessive depth to the ore-bearing 

strata, exploratory drifting and midergroimd drilling would probably be 

a less expensive method ©f developing additional reserves* However, sereral 

large farorable amd mineralised areas in parts of sees* 25 and 36, f» 51 ^»» 

E. 20 ¥»-? and part of see* 1, T* 50 V«, E» 20 W», Hew Mexico principal, 

meridian, Mesa County, C©1®« need additioaaal exploratory drilling (fig* 3)« 

This drilling, if it cannot be supported by priTate capital, might merit 

G-oTernment participation*
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