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CARNéTITE RESOURCES OF CLUB MESA, MONTROSE COUNTY, COLORADO
By Leonid Bryner

ABSTRACT AND SUMMARY

Club Mesa is 1 mile west of Uravan, Montrose County, Colo. About 200,000
short tons of carnotite ore containing an estimated 0,45 percent U308 and 2,1
percent V205 has been mined from the mesa., This production represents about
one=fifth of the carnotite ore mined from the Colorado Plateau,

All the principal deposits on the mesa are in the main ore-bearing sand-
stone, which is in the top part of the Salt Wash sandstone member of the
Jurassic Morrison formation. The deposits are in tabular masses of uneven thick-
ness, lying more or less parallel to the enclosing strata. The ore consists
mainly of sandstone im@regnated with carnotite and vanadiferous clay minerals.
The sandstone near the deposits is geﬁerally over 30 feet in thickness, contains
noticeable quantities of carbon, and vivid patches of 1imonité (?) stain, Also
near ore deposits, the mudstone in contact with the sandstone is éltered from
red to gray or green through a thickness of 3 or 4 feete Certain linear features
of the ore bodies and of favorable parts of the main ore-bearing sandstone offer - }
clues by their orientation to extensions of known ore bodies and of favorable
ground. These features on Club Mesa trend mostly east to northeast,

Between March 6, 1948, and January 22, 1952, the U. S. Geological Survey
drilled 651 holes for a total of 167,495 feet. AS a result of this drilling,

18 deposits were discovered and partly outlined. ‘These range in size from
200 tQISS,OOO short tons of indicated ore reserves and are in layers 1 fob% or
more thick containing 0,10 percent or more UBOB or 1.0 percent or more 72055
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Aboﬁt 85 percent of this ore is in public landj the remainder is in claims
owned by the United States Vanadium Co.

Reserves in deposits known frém drill holes or exposures are classed
as indicated or inferred; and those in deposits that are predicted solely
on geologic evidence are classed as potential. The tons of indicated and
inferred reserves and the pounds of contained U308 and VZOS are summarigzed
in table 1, These reserves are subdivided also by thickness and grade
cutoffs. - At the higher grade cutoff, reserve figures express approximately
the tonnage and grade of material that mighf actually be mined from these
deposits under 1951’conditions° Indicated and inférred reserves of this
type total 198,000 short ﬁons, averaging 0035 percent U308 and 1.8 percent
V,0zs and contain 1,372,000 pounds of U50g and 75260,000 pounds of V50ce
These reserves are based on Geolog1631@8urvey drilling. Potential re-
serves are predlcted to total about 40,000 short tons; averaglng about
0035 percent U308and 1.9 percent V50,

No additional exploration on Club Mesa is planned by the Geological

Survey, but exploration by private companies is recommended,

INTRODUCTION

This report Eontains a final estimate of the reserves discovered
on Club Mesa by Us Se. Geological Survey drilling in the 1948-1952 period

and a description of the geology and the ore deposits.

The mesa is l‘mile west of Uravan, Montrose County, Colo, Uravan
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Table le——Summary of reserves,- Club Mesa,
Montrose County, Colorado

@® .
% : % % Grade Reserves Percent Pounds &/ :
E{;g 2| @ cutoff |(short tons)| U308 V2OS \ ,U303 Vo0g
1= 2 o (o] i
0.10% U308
e or 132,000 0,36 | 1.9| 950,000 5,016,000
| 8| 1.08 Vo0g
- ad B s
A |8 ] 0.05% U308 ,
B4 or 216,000 02l | 1.5]|1,037,000 6,480,000
z 0e5% V50! |
. 0.10% U308| - _ i
< or 66,000 0.32 | 1.7| h22,000 2,520k,000
SR %Y
o &~ :
L= &4 :
~ 98& 0005% U.308
A 89,000 0e2hi | 1ok| 'L27,000 2,492,000
0.5% vz05

=3;/ Rounded to nearest 1,000 pounds




is 93 miles south of Grand Junction, Colo., by U. S. Highway 50 and Colorado
Highway 1il (fige 1l)e A network of truck tra&&@ connects the drill sites
and mines with Uravan, where the United States Vanadium Co. operates a
éampiing plant and mill, The main trunks of these truck trails are shown
in figure 2,

Club Mesa is in secs. 31 and 32, and parts of secs. 28, 29, 30,
and 33; To 48 Nos Ro 17 Wep and sec. 5 and parts of secs. ’:):;, & T, 8,
and 9, To U7 Ney Ré 17:&;; New Mexico principal meridian (figs. 2).

Altitudes on the mesa range from 5,500 to 6,500 feet. The nearest
dependable water supply is the San Miguel River. At Uravan the river's
altitude is 5,000 feet, ;

The mesa is public land except for 57 mining claims belonging to
the United States Vanadium Coo (fige 2).

Total production of carnotite ore from Club Mesa from 1911 through
1951 amounted to about 200,000 tons averaging O.L5 percent U40g and 2,1
percent VQOSo (Tons in this report are short tons,) This tonnage re-
presents ébout one=fifth of the carnotite ore mined from the Colorado
Plateau, Production from Club Mesa is summarized in table 2, The first
operations were in 1911 when the Standard Chemical Co. began mining and
milling for radium. These operations continued until 1923 when a drop
in the market price of radium forced a general shutdown on the Colorado
Plateaus In 193k and 1935, the United States Vanadium Corp., now known J
as tpe United States Vanadium Coe; acquired the Standard Chemical Co,
assg?s, and in 1936 started mining and milling° This renswed activity

was for the produqtion of vanadium, By 19LL i Q!Qéﬁped off with the
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Table 2.-~Production of carnotite ore igr‘ Kub Mesa,
Montrose County, Colorado, 1911-51
(from U, S. Vanadium Co. records except as noted) :

o

LS

Mine, Ore &/ Percent a/ Pounds &/
group of mines, Period
or block . (short tons) U30g V205 U;0q v, 0,
Club 19,151 b/  1.46 b/ L.32 b/ 559,209 1,654,646
gonp 1911-23 UG/ b 0,26 8 A 75,083 40L,292
1938-43 106,547 0.3 1.78 &/ 639,282 3,814,383
1948-51 9,626 0.50 ¢/ 2.8 ¢/ .96,260 539,056
Subtotals and
averages 1149,763 O-I+6 i 2.1, 1’369,83[& 6,14‘1-2,377
Tramp 1911-23 2,000 1.0 3.0 40,000 120,000
mine 1938-43 23,348 0.4 2.18 d/ 186,784 1,017,973
_ 1948-51 10,059 0.23 1.1 46,271 223,310
Subtotals and ;
averages 35,407 0.39 1.92 273,055 1,361,283
Shamrock 1911-23 1,500 1.0 3.0 30,000 90,000
group 1938-43 692 0.4 2.18 4/ 5,536 30,171
1948-51 452 Ouk 2:2 3,616 19,888
Subtotals and
averages : 2,644 0.74 2.65 39,152 140,059
Mill No. 2
(meinly Block 3B) 1950, 1951 2,950 0.46 1.82 27,140 107,380
Block 3A 1951 739 0.52 2.36 7,686 34,881
Block 14 . 1951 2,482 0.31 1.58 15,388 78,431
Block 5 Bast - 1951 L y429 0.32 1.81 23,346 160,330
Totals and _
averages 1911-51 200,000 £/ 0.45 o2 | 1,761,000 8,295,000
(rounded)

g/ Tonnages shown only to nearest 100 tons have been estimated. Grades shown only to
nearest 0.1 percent have been estimated by ratio from recorded U30g or V205 data.
Pounds of U308 and V205 have been calculated from the percentages shown in this table.

Hess, F. L., 1933, Ore deposits of the Western States (Lindgren volume): Am, Inst. Min.
Met. Eng., fig. 7, p. 468. '

e

Standard Chemical Co. mill figure for the Club mine dump, from data submitted by
Blair Burwell, 1944.

,

From data for 1942 and 1943 only.

-85, 4

Average grade of Mill No. 1 ore (1948-51) which amounted to 58% of the Club group
production for this period,

Total has been raised about 2,000 tons to include estimated Iessee production from
1938-43 ,which includes m6 of the Raven mine production.

<
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decreasing demand for ferro-=vanadium alloys, During the winter of
1949-50, the Uravan mill was renovated by the United States Vanadium Co.
Since that *-;i‘me the mill has been in operation for the recovery of both
vanadium and uraniume

0f the 15,800 tons of carnotite ore mined during 1951 from Club
Mesa, 10,100 tons came from deposits discovered by Geological Survey
drillingg the proportion of tonnage mined from Geological Survey dis-
coveries will probably increase in 1952,

Exploration by drilling is the chief method by which the companies
have guided mining, This method also was used by the Us S Bureau of
Mines on Club Mesa in August and September '19)43 wheny, in cooperation with
the Geological Survey, the Bureau dﬂlled 51 holes on the Shamrock group
to develop vanadium ore for wartime needs (Fischer, Duncan, Stokes, and
Rominger, 194k, po Ths Huleatt, Hazen, and Traver, 1946, pp. 27 and 28),
As shown in figure 2, company drilling and Bureau of Mines drilling was
confined mostly to the vicinity of the mines; thereby leaving large areas
of the mesa untested, Diamond-drill exploration by the Geological Survey
from 1948 to 1952 was planned to discover most of the deposits of average
and better than average size and grade in these large untested areas.
P/reliminar’y appraisals of this work are contained in previous reports

(Bryner, 19503 Bryner and Withington, 19513 Bryner and Douglas, 1952).
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GEQOLOGY

General features

The rocks exposed on Club Mesa are part of a series of conform-
able Mesozoic sedimentary beds.s The highest portion of the mesa is
capped by the Lower Cretaceous Burro Canyon formation, which is under-
lain by the Upper Jurassic Morrison formation (fige. 2)o The Morrison
formation is divided into an upper member, called the Brushy Basin shale,
and a lower member, called the Salt Wash sandstone (Craig et al., 1951),
The Salt Wash sandstone member is underlain by the Jurassic Summerville
formation, and the Summerville is underlain by the Jurassic Entrada
sandstone,

In general these strata strike No 50° Wo; and dip 23°-3° NE. The
steeper dips are in the western part of the mesa, Small but possibly
significant deviations from this general attitude of the strata are
indicated at the top of the Entrada sandstone by geologic mapping.

The most notable example of this is a broad, shallow syncline in the
outcrop below the Tramp mine, Such deviations may be related to the
localization of carnotite deposits, but more study is needed to deter-

mine whether this is true.

Burro Canyon formation

The outcrop of the Burro Canyon formation is shown in figure 2,

The Burro Canyon consists of sandstohe locally containing lenses of

conglomerate, The edgg cf the outcrop generally forms‘«f cliff up to

it 0%
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70 feet high., Persistent joints in back of this cliff permit large
blocks from the outcrop to ride down on segments of the underlying

Brushy Basin shale, The surface of Club Mesa between the Burro Canyon
outecrop and the outer rim of the m@sa is characterized by these land-
slide masses., Close to théir place of origin they form distinct terraces
edged by tilted blocks. Toward the outer rim, however, the landslides
become less distinctive, but are recognizable as mounds composed of
steeply tilted beds generally culminating in one or more blocks of
Burro Canyon sandstone. The difficulties of drilling through these

landslides are degcribed on page 2l»

Morrison formation, Brushy Basin shale member

The grushy Basin shale member ¢rops out widely over Club Mesa,
It consists of varicolored mudstones containing thin beds of quartzitie
sandstone and siliceous limestone, and lenses of light-colored, partly
coarse-to~-pebbly sandstone. The coarse-to-pebbly sandstone in many
places is friable, Total thickness of the member ranges from LOO to
450 feet, The contact with the underlying Salt Wash sandstone member
is gradational, but corresponds approximately with the top of the
uppermost sandstone stratum of the Salt Wash (fige 2). On Club Mesa
the ratio for thickness of gray mudstone to brown mudstone in the basal
150 feet of the Brushy Basin appears, on the basis of limited evidence,
to be greatest where the Brushy Basin overlies ground favorable for ore

in the Salt Wash. Mineralized showings in the Brushy Basin member also




appear to be most commoa-in those areas yhere the memberioverlies
deposits in the Salt Wash member. - Although the Brusby Basin member
on Club Mesa contains a few small carnotite deposits, the deposits
generally do not exceed a few hundred tons each, and are confined
mainly to‘the basal sandstone of the member, Drilling character-

istics of the Brushy Basin are presented on page 2.

Morrison formationy, Salt Wash sandstone member

The Salt Wash sandstone member consists of a varying number of
comparatively thick sandstone Strata that were deposited in a stream
environment. The sandstone strata are separated by interbedded reddish-
brown mudstones and thin-bedded sandstones that were deposited in a
floodplain environment.

The strata of stream origin in the Salt Wash member average about
25 feet in thickness, They are composite units consisting of lenses
generally several hundrsd to several thousand feet long in outcrop.

The lenses merge with each other or pinch ocut, but where they are
distinct from each other; they are separated by mudstone lens or seam.
In some places, the contact of the sandstone lenses with underlying
_-mudstones or with other sandstones is sharp and steep, suggesting
truncation of the lower lens by stream erosion prior to depositidn of

the upper lens. The strata composed of these sandstone lenses, like the
lenses themselvesy; merge with each other or pinch out. The composite

nature of the top mandstone Stratum of the Salt Wash is shown in the




geologic sections in figure 2, The sandstone strata at the t;p and
bottom of the Salt Wash generally are the thickest and most continuous.
The top stratum crops out in a wide bench over most of the mesa. The
Salt Wash sandstone strata are white to light brown, fine- to meéliu:sp
grainedy, and crd’saala.minateds and they contain irpegularly distributed
clay-pebble conglomerates and fragments of fossil plants.

The localization of carnotite deposits on Club Mesa appears to be
related to variations over broad areas in the thickness and overall
sedimentary character of the Salt Wash sediments. Most of the deposits
are in sandstone lenses that accumulated in stream channels, and the
deposits are most abundant in areas where the stream-laid material
constitutes a relatively large part of the Salt Wash. In additiom,
the thickness of the Salt Wash member, as observed at the mesa rim,
ranges from about 180 to 300 feet, Over broad areas near mineralized
ground, maximum thicknesses coinmoniy prevail, and at barren parts of
the outcrop about midway between the Club and Shamrock mines on the
east rim and between the Tramp and Raveﬁ mines on the west rimy; mini-
mim thickpesses are found, The apparent relationship of thickness to
ore deposits has one notable exception in the 34000-foot interval of
barren outcrop where the Salt Wash member is about 300 feet thick

between the Club mine and the workings on the Jack Rabbit claim (fig. 2)e

Main ore=bearing sandstone

The term "main ore-bearing sandstone" is applied to the part of

the topmost stratum of the Salt Wash member that forms a méppable unit




C 16
over most of Ciub Mesa, This sandstone stratum contains all of the
known carnotite deposits on the mesa that individually contain more
than several hundred tons. The outcrop of the base and top of the
main ore-bearing sandstone is shown in figure 2, As indicated in
sections A=A' and C=(C' of figure 2 this sandstone pinches out or is
interrupted by mudstones in the southern part of the mesa, This
pinchout or interruption marks what is considered in this report as
the southern limit of the main ore-bearing sandstone. This limit is
identified on opposite sides of the mesa in figure 2 by the termina-
tion of the symbol for the base of the main ore-bearing sandstone. The
underground position of this limit is not shown because drill-hole data
are not complete enough to define it; but the southern boundary of the
semifavorable belt south of the Club and Tramp mines (fig. 2) more or
less corresponds to the southern edge of the main ore-bearing sandstone.
North of this line the main ore-bearing sandstone includes all of the
"Club sandstone®™ and part of the "Tramp sandstone® of the Union Mines
Development Corp. report on Club Mesa (Smith, 1946)e The distinction
between these two units is preserved, howevery; by terming the "Tramp¥,
sandstone® the "Tramp lens of the main ore-bearing sandstoﬁgo" But the
Tramp lens, on the evidence of its outcrop as well as from drill-hole
informationy, is applied only to the northern part of the origingl "Tramp.
Originally the "Tramp® was thought to be a separate stratum from the Club,
but it is more likely a branch from the upper part of the Club or main
ore=bearing sandstone. The relationship between the Tramp lens and the

main ore=bearing sandstone is shown in sections C=C! and D=D' in figure 2,




A few very small deposits have been found on Club Mesa in the sand-
stone strata immediately above or below the main ore-bearing sandstone as
well as in the top sandstone stratum of the Salt Wash member outside of the
area underlain by the main ore-bearing sandstone. On the eastern side of
the mesa as well as in the vicinity of the Tramp mine the basal sandstone
stratum of the Salt Wash member also contains a few small deposits. The
sandstones that contain these minor deposits are defined simply as "ore-
bearing sandstone® as distinguished from the "main ore-bearing sandstone®
which contains the main ore deposits.

In the main ore-bearing sandstone certain sedimentary structures
show an alinéement similar to that of the deposits in the sandstones other
sedimentary structures, in addition to this similarity of alinement, are
associated with these deposits, The average direction of dip of the cross-
laminations in the main ore-bearing sandstone approximately parallels the

elongation of the deposits in the vicinity of these features. Furthermore,

pronounced irregularity in profile of the contact between the main ore-bearing

sandstone and the underlying mudstone accompanies the deposits in many places,

as shown in section C-C' (fig. 2) between holes 9 and U=709, as weli as in
other.sections.é'Individual irregularities observed at the outcrop extend
underground in the form of troughs or ridges; a similarity of alinement
exists betwsen these features and the deposits associated with theme Most
of the deposits in the main ore-bearing sandstone are contained within
parts of the sandstone that are 30 feet or more thicke In many cases ore

deposits are found approximately parallel to and near the edge of a mud-

stone lens within the main ore-~bearing sandstone. Examples of some of these




sedimentary features and their association with carnotite deposits are “shown
in the geologic sections in figure 2.

From the above relationships the deposits appear to have an alinement
and position similar to that of the dominant streams that deposited the main
ore=bearing sandstone,

In addition to the above-mentioned original sedimentary structures
certain secondary features are associated with the ore depositse The
most striking of these is the color alteration in the reddish-brown

mudstone within or next to the main‘OPe-bearing sandstone. Near ore
deposits the mudstone in contact with thé>main ore=bearing sandstone com-
monly is altered from red to gray or green through a thickness of 3 to
j feet, Fossil plant remains in the form of carbon also are associated
with ore. Limonite (?) stain is also common in the main ore-bearing
sandstone near mineralized rock, Such stains do not accompany mineralized
ground as consistently as do carbon and altered mudstoney, but they are
generally a fairly reliable indication of proximity to mineralized ground.
A method of applying the features associated with ore to classifying

ground as favorable, semifavorable, or unfavorable for ore is outlined in

the section on guides to ore,

GUIDES TO ORE

On Club Mesa the term "favorable" applies to ground considered
favorable to ore deposits of the large size common southwest of the Club
mine, W"Semifavorable" is used for ground of doubtful classification and
for ground where the deposits are likely to be comparatively small or widely
scattereds The "unfavorable® classification does not preclude the presence

of ore, but the chances of dlscoverlng dep031ts of commercial size and grade

ONLY




in unfavorabls ground are ¢ansider¢d‘to be poor. The classification of
g&oﬁﬁﬁ as favorable or otherwise, prior to the discovery of the deposits
in the groundy has an important use, that of concentrating drilling in
a;eés where most of the reserves are likely to bee

In order to evaluate the favorableness of ground from drill-hole
information, a point system was devised, This system was worked oul by
trial and error from drill-hole data in areas where drilling had been
relatively intensive, where the location and size of deposits was fairly
certainy, and where the relationship between guides to ore and the deposits
could be studied. In general, ground classification made early in the ex-

ploration program by this system, proved to be substantially correct on

the basis of the deposits found after the drilling program had been completed.

Holes were rated on the following features:
Y Points
'(a)ﬂgbreabearéng sandstone, 30 feet or more thickceecocoecsecsccccoccocss 1
“(b) Carbon in’ore-bearing sandstone
Abundant ccceececcccooeocconcoosccnacancncaascocooscooceees 2
Noticeable but sCarce..ccccceecccocscsssscosscocsccscsoces 1
(e) Limonite‘(?) stain in ore-bearing sandstone
01185 wivid, FOLLOW-BIOUD. sas.sssosionsiosonsonsisisorvin 2
Noticeable and solid, but not vivide.cccsceecsocecccosccoss 1
(d) Altered mudstone beds or seams in contact with ore-bearing
sandstones 2 feet or more in total thicknesSeocecocccocccocss

1 %o 19 Toet in total thickness scsecsssscosoenoisssssosns

0.1 to 009 feet in tﬂtal thicknessooaooooeeoeeo’o‘ooaooeoooo

et S B - LS 5 §

Abundant fragments but no measurable thickn \Is.oo.oo...,,o

o




The hole is scored by totaling the points for the above four

features, and classified as followss
5 points or more « o & o
JTorkpoints s o o s '»

2points or 1ess ¢« +« o

o favorable
« semifavorable

- unfavorable

ORE DEPOSITS

General features

Club Mesa lies within the Uravan mineral belt described by Fischer

and Hilpert (1952).

uranium- and vanadiume-bearing minerals,

plants and many of the fassil logs in the sandstone are richly replaced with

ore minerals, and some mudstone pebbles within the ore are richly mineralized

with vanadium=bearing minerals,

Carnotite is the principal uranium mineral identified in the deposits.

The ore consists mainly of sandstone impregnated with

Some of the fragments of fossil

The vanadium occurs principally in micaceous clay minerals, Their minute

flakes coat the sand grains and partly or completely fill the pore space

of the sandstone,
as the vanadium content increases.

identified on Club Mesa ares

vanoxite (black, minutely crystalline)s and pascoite (a bright-orange coating

on fracture surfaces in the ore).

These flakes color the rock gray, and the color darkens
Some of the other vanadium minerals

corvusite (massive, purplish, and blue-black);

The deposits are in tabular masses more or less parallel to the en-

closing beds.

In their lateral limits and thickness the deposits are

irregular, reaching a maximum lateral extent of about i,OOO feet and a

N




maximum thickness of about 15 feet., Figure 2 shows the size range of the
deposits; it also shows that in horizontal outline many of the deposits are
roughly elongate and'exhibit a similarity of trend.

The term "roll" is commonly applied to the elongate, thicker ﬁasses of
ore having sharp boundaries at an angle to the dip of the containing stratum.
The larger deposits on the mesa consist mainly of closely grouped, parallel
rolls interconnected by one or mofe thin lajers of ore. The oriehtation
of the rolls commonly parallels the elongation of the deposit, In generalg
the larger the deposit the thicker it is, the more extreme its local
dix;ergence from a single stratigraphic horizon, and the larger and thicker
its rollse

The grade and uranium and vanadium ratio of most of the deposits on
Club Mesa.ﬁoes not differ markedly from one locality to anothere, The ratio
of U30g to V205 in the ore ranges from about 13k to about 136, but in
unusually high grade ore this rgﬁio is about 133, Reserve estimates based
on Geological Survey drilling gi#e an average of 0.36 percent U308 and¥1°9
percent Vy0ge The total ore produced from Club Mesa averaged 0o L5 percent
U303 and 2,1 percent V205‘ Early production substantially raises the
overall average grade because early mining was highly selectives, The grade
of ore and the tonnage produced from various parts of the mesa during the -

main periods of mining activity are shown in table 2,

Origin
The primary ore minerals preobably were deposited in the ore-bearing
sandstone by ground water. The ore deposits appear to have formed near

the edges of belts where the'streams of Salt Wash ti?&%} id down the
sg,
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thickest deposits. A possible explanation of the apparent spatial relation-
ship between Salt Wash streams and the ore deposiﬁs is that the belts of
sandstone deposited by the major streams offered the best channels for the
mineralizing solutions. Precipitation of the'bre minerals may then have
been effected by éhe plant debris or its carbonized remains that accumulated
mostly near the edges of the streams, The source of the metal-bearing
solutions and the time of their introduction into the ore-bearing sandstones
- have not been determined,
A description of the geology gnd character of the carnotite depoéits-:

of the southwestern Colorado and adjoining states is given by Fischer (1942).

GEOLOGICAL SURVEY EXPLORATION

Diamond-drill exploration on Club Mesa by the Geologi?al Survey was
planned to find most of the carnotite deposits of cqmmgréial size and grade,
to outline these deposits sufficientxy to provide private enterprise with
incentive to develop and mine them, and to determine the total carmotite
reserves of the mesa.

A total of 167,495 feet in 651 holes, was drilled between March 6,
1948, and January 22, 1952, Except‘for 7 holes that were drilled for ex=
perimental purposes, this drilling was done on three successive contracts.
Most of the footage was expended in holes 200 to 600 feét deepg average depth
was 257 feet, About 95 percent of the total footage was expended in un-
explored public land, and the remainder in privately owned claims.

Drilling was planned to test the main ore-bearing sandstone and, in
some localities, other ore-bearing sandstones near the te€ of the Salt Wash

QA
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Drill-hole spacing generally was in three orders of magnitudeg
(1) widely spaced holes, 500 to 1000 feet apart to find the large target
offered by ground favorable to oreg (2) moderately spaced ﬁoles,, 200 to
500 feet apart to discover deposits within the favorable groundy and (3)
closely spaced holesy, 50 to 200 feet apart to outline discoveries.

Under the first exploration contract, which totaled 16,123 feet,
drilling began along three north-trending lines about 3,000 feet apart
in which the holes were spaced at about 1,000-foot intervals, The
direction of these lines was chosen to intersect extensions of the west-
trending geologic features associated with the known depositses As a result
of this drilling a large area between the Club and Tramp mines, an area
south of the Shamrock mines, an area between the Raven mine and the Buck
Shot claim, and an area between the Tramp mine and the Jack Rabbit claﬁ
were considered to merit further exploration, This drilling also fairly
definitely eliminated as unfgyorable a large area in the northern part of
the mesa, Under the second a;ohtraets which totaled 119,976 feet, widely
spaced drilling supplemented with some moderately spaced drilling in the
areas chosen by previous exploration, established a ground classification
(Bryner and Withington, 19%1) that remained fundamemtally unchanged during
later exploration. At the same time, in the especially favorable area
southwest of the Club mine, a large part of the total reserves of Club
Mesa were discovered and partly outlined with moderately to closely
spaced holes, Under the last contract, which totaled 91,610 feet, most
of the footage was used in moderately to closely spaced drilling to ¢omplete
the outlining of deposits discovered earlier and to search for other deposits

in sparsely drilled parts of the favorgble areas, 'Av %swller part of the
" £
.
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footage on the last contract was expended in widely to closely spaced
holes LOO to 600 feet deep to better define favorable ground, and to
discover and outline major deposits under the Burro Canyon outcrop
(fige 2)o

In general, holes that cut ore in private property were not ¢ffset
with other holes, as the discovery was considered to offer the in-
centive for the claim owner to block out the ore, For éxample, the
United States Vanadium Co. drilled about 3,500 feet near holé 21A on
the Mill No. 2 claimy, extending and outlining the deposit discovered
by that hole.

The uneven character of the Brushy Basin shale member, in addition
to the wide distribution of landslide masses that include large tidted
blocks of ¢onglomeratic sandstone from the Burro Canyon formation, made
drilling difficult. Friable, pebbly sands im the Brushy Basin member
tended to pack around and jam the drill rods. Caving and high water
loss genérally was common, especially in the upper part of hole# start-
ing in the Brushy Basin member or in landslide masses.

When Geological Survey drilling was concluded in January 1952, about
30 percent of the total footage had been used to appraise the ground, about
25 percent to find the deposits on favorable ground, and about LS percent
to outline the deposits. Of the 651 holes drilled, 67 (10 percent) were in
orey, 117 (18 percent) were in mineralized rock tqQo thin or too low grade
to be classed ‘as ore, and 467 (72 percent) were classed as barren. ‘

The indicated and inferred reserves of oré_,, 1 foot or more thick and
containing 0.10 percent or more U30g and 1.0 percent or moreé vv205 aftribut-
gble to Geological Survey drilling, amount to a;quij l.g@%}ons per foot drilled,




RESERVES

The terms "indicated® and "inferred" résgrvea are applied to the
uranium- or vanadium-bearing material in thé deposits that are known from
sxposures in natural outcrops, mine workings, or drill holes, These -
reserves are subdivided by thigkness and grade cﬂtefﬁ&,.amd the method
used in calculating them is explained below, A §umméry of the reserves
and their contained metals is shown in table 1, page ?.

Reserves that are extensions of workings existent prior to the
Geological Survey drilling program probably amount to several thousand
tons, but because they are relatively small and are being mined at the _
time this report is written, they are not calculated. The ore found by
United States Vanadium Co. drilling around Geological Survey discovery hole
21h, however, is calculated and included in the reserve estimates becan§e
it represents a relatively large body that is still in great part unmined,
Since January 1952, the date of the most recent drilling and miping informa-
tion included in this report, the United States Vanadium Co. has reportedly
done some drilling on the Half Shot, Mill No. 3, and Mill No. 4 claims near
Geological Survey discoveries and cut ore in several holes., The incorpération
of these new data in the pfsaent report would not materially alter the over-
all reserve pittures.sand likely it would only change some tonnage from the
inferred to indicated ¢lassification,

In additiom to the known deposits, probably other deposits exist which
have not yet been found, These deposits are predicted solely on the basis

eof interpretation of geologic evidence, for there is no physical proof of




their existence., The term “poientia.l@ reserves is applied to ‘the material
in these deposits. Potential reserves are described on page 3&.

Reserves are not classed in this report accordink to their availability
for mining, although consideration was given to the 1951 mining and milling
practices in selecting the thickness and higher grade cutoffs. This was done
to obtain figures for one category of ressrves that would express as near}y
a8 possible the tonnage and grade of the'material that might actually be

mined £rom these deposits under 1951 conditions,

_Indicated and inferred reserves

Definitions

Known reserves are classed as indicated and inferred. Qwing to the
erratic variations in thickness and grade of carnotite ore within short
distances, and the general lack of abundant sample data for individual
reserve blocks, the amount of reserves that can be calgulated with a small
limit of error, and thus can be classed as "measured" is so small as to be’
nearly negligible; therefore, reserves that might be classéd as measured
are included with indicated reserves,

Indicated reserves =_/ are those for which the grade is computed :

The definitions used here for indicated and inferred reserves
are abstracted from the definitions adapted by the U. Ss Bureau of H:Lnes
and t.ho U» Se Geological Survey in April 1943.

from drill-hole samples, exposures in mine workings and natural outcrops,

and production data; and for which the tonnage is ¢ qu’oed by projection
5“




for a reasonable distance on geologiﬂc evidence from points of exposure
(drill holes, mine workings, and naﬁurai outcrops).

Inferred reserves are those for which quantitative es{imates are based
largely on knowledge of the geologic character of the deposits and for which
there are few, if any, samples or measurements. Bhi N

Because of fhe variations in thickness ‘énd'agrado of ore and the lack
of abundant sample data, the actual resw‘in ax;y single indicated re-
serve block might amount to as much as :bwieo' the calcylated tonnage or as
little" as one-half the calculated tonnage. Tﬁop’iu'ccnt of error is likely .
to be large in the amall blocks and small in the iarge blocks. The limit
of error of the total tonnage for several blocks, howevez;«, is likely to be
25 percent or less of the caiaul@#ddtonnago. The limit of error in the
tonnage figures is apt to be higl:er for inferred reserves than for in-
dicated reserves. The li.f;it of error in the grade figures for both
indicated and ;inferred reserves is probably smaller than the limit qf error

iia the tonnage figures.
Thickness cutoff

Although mining practices vary from place to place in the region as
well as with individual operators, with the 1951 price schedules (Atomic
Energy Commission, 1951) most ore bodies of average grade are being mined
to where they pinch to a layer about 1 foot thick. Reserves, therefore,
are classﬁd by thickness as those that are 1 foot or more thick and those
that are less than 1 foot thick, Layers of ;)re less than 1 foot thick are

mined in places if the grade of the ore is highe.

onwd




Grade eutoffs

The deposits are valued for two metalsy; uranium and vanadium, These
metals o;:cur on Club Mesa in an average raﬁo of apout 1 part U308 to
about 5 parts V20g. Within the deposits, however; these metals are so
erratically distributed that a single sample; such as obtained from a
drill hole, is not necessarily representative of the grade or metal ratio
of ore near the point sampled, Knmowing thisy; the miner will drive to ‘;.
drill hole that shows a good vanadium value, even though the uranium con-
tent of the sample might be negligible, Thus the material in the vicinity
of this sample must be classed as ore reserves for both mt'sls, even though
the sample shows a value for only one metal, Furthermore, with the 1951
price schedule for ore (Atomic Energy Commission, 1951) the vanadium con-
tent of ore containing the normal metal ratio for Club Mesa constitutes”
about one-third of the market value of the ore, Thus, both metals must be
considered in reserve appraisals and in selecting grade cutoffs,

Reserves 1 foot or more thick are classified by two grade cutoffs. The
higher cuboff used--0,10 percent U;0g or 1,0 percent Vy0Og..corresponds to the
Atomic Energy Commission purchase cutoff for uranium and the Monticello, Utah,
mill cutoff for vanadium. Resgerves also are calculated at a lower cutoff--
0,05 percent U30g or 0.5 percent V,0g--because conditions in the future
might demand or permit the acgeptance 9:? lower grade ore.

Reserves less than 1 foot thicky, calculated at a cutoff equivalent to
a l=foot layer co'zitaining 00,10 percent UBOB o‘r,/;l‘.;B percent V205, were found
%o total only several hundred tons on Club Mesa and thefQOre are not re-

ported in the reserve table. . !Q‘;‘ C




Calculation of tonnage

The method of calculating the volume, and hence the tonnage, of a
deposit is based on the premise that the ore daposits are tabular, The
average thickness of the ore cut by the drill holes in a deposit is assumed
to be the average thickness of the deposit. Where core recovery is low,
gamms-ray data (table L) may help in estimating the gactual thickness of are
in the hole. By definition the tonnage of indicated reserves "is computed
by projection for a reasonable distance o:i geologic evidence.™ In general
the distance that indicated reserves can reasonably be projected is a
function of the characteristic size of the deposits in the area under con-
sideration, In the morthern half of the mega indicated reserves are
projected between drill holes that are not more than 100 feet aparte In
the ,;‘a;vg‘isablo belt that grosses the mesa from east to west (fig 2. :
however, indicated reserves are commonly projected between drill holes as
mich as 150 feet apart, and in a few cases between holes as much as 250
feet apart. Where the edge of the deposit has not been logcated, indi-
cated reserves are not projected more than 50 feet, Reserves are classed
as ini‘errgd rather than indicated if the projection exceeds these distances,
Inferred reserves are pro jected to the assumed limits of the deposit, as
determined by geologic evidence and interpretation.

Although a single drill hole in ore obviously permits the desig-
nation of some tomnage of indicated reserves, there is no reasonable basis
for projecting an indicated reserve block more than a few feet from a

single hole, Rather than calculate such an indicated block separately,




or assign a small but arbitrarily selected amount of indicated reserve
%o a si;aglek?ﬁbles the reserve block is pro jected to 4f® assumed limits and
the ore caleulated and classed as inferred.

A @onstmt of 14 cubjc feet per ton is used to éalculate tonnage,

Calculation of grade

Grades have been calculated mainly from chemical assay gata, sup-
plemented ifl part by the gamma-ray data given in table L. If the doposit
has been partly mined, or is thoyght to be comp;rapi‘!‘.é _,J;o mined deposits,
the grade of the ore mined is also considered :m éstafblis};ing the grade:
of the deposit, ’

The average grade of the indieat.ed reserves is d:lctﬂ.ated by
weighting the assay values of all samples that qualify as reservés within -
the grade and thickness limits, Strict grade cutoffs are used in calculating-
reserves 1 foot or more thicke Except as noted in the following paragraph,
no material belonging to a class with a lower cutoff is included with
material of a higher cutoff class, even though the weighted average grade
oi' the whole is above the grade cutoff of the higher class.

A layer of material that is below the grade cutoff and not more t.hgn
1 foot thick between two layers of ore; tha three layers totaling 1 foot
or more in thickness, is included with the ore in calculating reserves, The
combination of three layers is classed according to the weighted ayerage of
the three grades, If the middle layer of waste or low grade is more than

1 foot thick, it probably would be b]:as'té‘d separately from the ore layers,
and so ore layers more than 1 foot apart arq' calculated as separate bodies,




The grade assigned to- the inferred reserves -is based mainly on the grade

of indicated reserves in the same block or in adjacent blocks,

As strict grade cutoffs are used) the sverage grade assigned to the re-
serve blocks is likely to be higher than the average grade of ore mined from
these Blocks, owing to unavoidsble dilution with low grade and waste rock
during mining. On the other hand, the tomnage assigned to tp;a-"ﬁiécks is
likely to be lower than the tonnage mined from them, owing to the increment

of low grade or waste material,
Reserve blocks

Masses of mineralized rock that constitute indicated or inferred
reserves; as defined by the thickness and grade cutoff, are called reserve
blockss The geometric limits of reserve blocks are determined by the rules
used in calculating reserves, (See sbove,) The carnotite-bearing groﬁnd
that contains the blocks is doéignated by block pumbers, as shown in figures
2, 35 by 5, and 6, but the exact position of the blocks in this ground is
not shown. Figures expressing the caiculatid tomage and grade of the in-
dicated and inferred reserves for each reserve bleock are given in table 3.

Two or more contiguous or averlapping masses of reserves are assigned a single
block number. The numbering of blocks used in preliminary reserve stat.:!gfnt&;'_s
(Bryner and Cramer, 1951 and 19523 Trace, 1950) has been retained, However,

in this report; the subdivigion of blocks into WAM ’and "B" corresponds 4o -

their subdivision into public and private land, respectively.

¥
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Table 3.--Indicated and inferred reserves of Club Mesa,

Montrose County, Colorado
(based on U, S. Geological Survey exploration 1948-52, except as noted)

INDICATED INFERRED
Btock Location 1 foot or more thick 1 foot or more thick
- Grade cutoff Grade cutoff Grade cutoff Grade cutoff
0.10% U30g:or 0.05% U308 or 0.10% U308 or 0.05% U308 or
1.0% V205 0.5% V205 1.0% V205 0.5% V205
Short Percent Short Percent Short Percent Short Percent

tons U30g V205 tons U30g V205 tons U308 V205| tons UsUg V504
1A Public land 12,000 0.30 1.7| 19,000 0.24 1.5 5,000 0.30 Y. 71 5,000 5050 1T
1B Buck Shot claim 700 0.30 1.7 1,600 0.16 Ll 25000 0530 1.3 450080 0 1 L2
2 Public land ‘900 0.55 2.9 1,000 0.50 2.7 100 0.55 2.9 12,000 10,20 1.0
3 A Public land 13,000 0.45 2.3 | 15,000 0,37 2.0 2,900 10sh5 2.3 2,500 0,45 23
3 B y Ml No. 2 claim| 18,000 0.40 1.8 | 26,000 0.29 1.4 4,500 0.40 1.8| 4,500 O.hO' 1.8
I FPublic land 4,000 0,20 1.3 6,000 0.15 1.1 3,000 0.20 1.3 4,500 0.15 1.0
5 Bast FPublic land 35,000 0.30 2.0 | 54,000 0.21 1.6 8,000 0.30 2.0 | 10,000 0.24 1.7
5 Wlest  Public land 20,000 0.50  2.5| 35,000 0.31 1.7 | 4,000 0.50 2.5|15,000 0.17 1.1
6 Public land AX50000 048 245 113,000 0,35 2.2 2,000 0.40 2.5| 2,000 0.40 235
7 Public land 4,000 0.20 L4 8,000 0.13 1.1 5,000 0.20 1.7 | 6,500 0.16 1.3
8 Public land 13,000 0.30 1.5]1 36,000 . 0.14 0.9 |25,000 0.30 1.5 1 25,000 9.30 1.5
9 M1l No, 4 claim 200 0.30 1.8 200 0.30 1.8 2,000 0.30 1.8 2,000 0,30 148
10 Public land | & SRR e 500 0.08 0.4 1,000 0.35 2.0 | 3,500 0,16 0.9
18 Public land 0 — —_— 0 — —_— 900 0.30 1.7 900 1.30 1.7
12 Public land 0 — o 0 — i 0O — e 200 0.50 2.5
13 Joe Junior claim o[ SHRIRCR T O i PR 250 0.20 1.5 600 0O.11 0.8
14 Public land 0 — —_— @ - —_— 250 0.34 1.2 250 0.34 1.2
15 Public land 0 — e 100 0.05 0.5 0 — e 0 — ——
16 Public land 200 0.15 1.0 200 0.15 1.0 500 0.15 1.0 500 0.15 1.0
17 Public land 0 — —_— 0 — — 0 — ——— 500 0.15 1.0
18 Lost Horse claim 0 — — 0 — —_— 0 — —_— 150 0,06 0.4
T o T®6%® 132,000 0.36 1.9 216,000 0.24 1.5 [66,000 0.32 1.7 |89,000 0.2% 1.4

;/ Ore blocked out by U. S, Vanadium Co, drilling around a U. S. Geological Survey discovery hole




e Club Mr&smea A

Indicated and inferred reserves

Geological Survey drilling discovered and outlined three major deposits--
Blocks 3A=3B and 5 East-5 West (fig 3), and Block 8 (figa k)s four deposits
of intermediate size--Block 1A-1B (fige 5), Blocks L and 6 (fig. 3), and
Block 7 (fige 6.)3 and eleven small daposits Blocke-2, 16, and 17 (fig. 6),
Blocks 9, 10, 11, and 12 (figs 3), and Blocks 13, 1k, 18, and 18 (fige 2)e

The largest deposits on the mesa are in the m;,in ore~bearing sandstone
in the belt of favorable ground that crosses the mess between the Club and
Tramp mines (fige 2)o The main deposits discovered by Geological Survey
drilling southwest of the Club mine are similar in size and habit to the
bodies developed in the Club mine, In these newly discovered deposits most
of the tonnage is probably in rolls as much as 15 feet thick. In overall
thickness the deposits probably average 3 to 5 feet, The rolls in the Club
mine trend about No 70° E. Southwest of the Club mine, however, the roll-
trend more nearly approachesé due east or slightly south of east, This is
true at least of the Tramp m:me and Blocks 3A-3B and 5 East, where rolls can
be examined in the workings :(ﬁg. 3)e These workings also show that rolls in
Elocks 3A-3B and 5 East range from 10 by 50 fc;t- to 50 by 200 feet in lateral
dimensions, and reach 12 feet in thickness. The largest roll was foundv in
Block 5 Easte Block 8, in this favorable belt, probably is intermediate in
size between the Tramp mine deposit and Block 5 East-5 West, and resembles
these deposits. Thy thickest mineralized intervdl known in Block 8 is 12

feeto, In its thickest part the depgsit probably aver%ggé&!abonh ly feet of
1% U
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ore-grade material. Along the; northern edge of the favorable belty, which
includes the ore blocks and mines described above, the deposits tend to be
smaller than the deposits along the central and sqnthem edge of this belt,
Figures 3 and L show detailed maps and geologic sections of the deposits in
this main favorable belt.

Block 1A=1B in the main ore-bearing sandstone in the Buck Shot claim
locality (fig. 5) probably consists mainly of rolls averaging L or 5 feet
thick connected by layers of mineralized rock about 1 foot thick, Most of
the rolls so far opened in the deposit have a northeasterly orientation,

At hole 243, however, the roll orientation is only a few degrees east of
northe The largést roll revealed by the present workings is 30 by 120 feet
in its lateral dimensions; and 7 feet in its thickest part. Most of the
tonnage so far extracted from Block 1A=-1B was in this large rolls The ore
from this roll consisted of rusty-looking sandstone containing very little
visible carnotite and practically no visible gray vanadium minerals, Ac-
cording to ‘bhef miners this rock aver#ged about 0.1 percent U308 hut by mining
it together w:é.th the layers of dark, higher gradq ore commonly adjacent to
it; an ayerage shipping grade of 0,31 percent UBQB and 1,58 percent véOS was
maintained. . A det.ﬁl_ed map and geologic sectiong of Block 1A-1B are shown in
figure 5,

In the Shamrock mines in the northeastern part of the mesa (fig. 2) the
ore is in rolls 3 to L feet'thick connected by tabular layers less than 1
foot thicks These rolls rarely exceed 30 feet in their widest dimension, 5

to 10 feet being the common width. Roll orientation and the belt .ébcupied
’5‘%‘\\&
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by the deposits both have a southeasterly trend. ﬁock 2 (fige 2 and g) ~
discovered in the main ore-bearing sandstone by Geolsgical Survey drilling
on public land, is similar in size and habit to the Shamrock mine deposits.
The deposit appears, however, from its north-south elongation, more likely
to contain south-trending rolls than southeast-trending ones such as are
common in the Shamrock mine area.

The wide vertical distribution of mineralized rock in hole 155 of
Block 7 (fig. 6) and the habit of other deposits omClub Mesa suggest that
this deposit also contains rolls,. Th; orientation of the deposit and its
crescentic outline suggest roll orienﬁatiOns from northwesterly in the
western to northeasterly in the eastern parts of the deposite In areal
e:ldsent and habit, Block 7 resembles Block 14~1B more than it resembles the
Shamrock n;me deposits. Assays of diamopd-drill core from Block 7 show that
this deposit is m,:‘gmde and has a lower U3Q33V205 ratio than the other
deposits on the mesa. Like the other large deposits on the mesa, Block 7
is in the main ore-bearing sandstone,

The only deposit definitely not in the main ore-bearing sandstone dis=
covered by Geological Survey drilling is the small one, in Block 15 (fige 2). .
This deposit is in a sandstone bed a sheort interval below the stratigraphic
position d,f the main ore-bearing sandstone,

- The deposits discovered by Geological Survey drilling range in depth
from 55 to 565 feet, Depths from the surface to the ore in the drill holes
are given in table he

Ore blocks discovered by Geological Survey drilling on Club .Mesa are

described individually in preliminary reserve statement s (B_r,yner and Cramer,
Ll N
5

1951 and 19523 Trace, 1950).




‘Poterttial reserves

Potential reserves are in the undiscovered deposits whigh are pre-
dicted solely on geologic evidence, Estimates of this type of resé'rve are
for mineraligzed rock 1 foot or more thick, containing 0,10 percent or more
73308 or 1,0 percent or more V?GSG The potential reserves of Club Mesa are
estimated at 10,000 tons averaging sbout 0,35 percent 0308 and 1,9 percent
V2050 About 30,000 tons of these reserves is éradicted to be in the main
favorable belt in the relatively unexplored areas between Block 8 and the
surrounding deposits (fig. 2). About 5,000 tons is predicted for the Hill
Noo 3 and Mill No, k4 claims and unexplored parts of the two leased areas west .
of the Mill No. L claim, and about 39600 tons for the large semifavorable area
that includes the Shamrock mines, Also included under the heading of potentiél
reserves is 2,000 tons in the Half Shot claim. This latter is not strictly
& potential reserve estimate, as the feport of a discovery by company drilling
on the Half Shot claim adds factual support to the existence of undescribed

reserves in this area (p. 2% )o
PLAN! AND RECOMMENDATIONS

No further drilling is planned on Club Mesa by the Geological Survey,
but some exploration by private companies, either by drilling or by ex~
tension of underground workings, ié recommended. The most promising area
for such e@loratiﬁn is the main belt of favorable ground that crosses the mesa
between the Club and Tramp min.‘c‘-zso In. this belt there are five favorable
though weakly mineralized holes (147, 570, 57k, 609, and 615) that hawe not

been offset by other holes and that quite possibly amg ‘in unproven deposits




of minable size and grade. Also in this belt there is a fair chance that
Block 8 has undiscovered extensions to the west and to the northy, and that
undiscovered satellitic bodies lie to the west and south of t};ﬁ.s&hg.ock. An
area of less promise but some possibility is the large sg¢mifavorable area
bordering the favorable belt on the north, This area is large enough to
céntain small deposits that have not been found by Geological Survey drilling.
Another area that may contain minable deposits is the Half Shot claim and some
of the ground east of it, The ore-bearing sandstone is fairly close to the

surface here and could be explored in part by wagon-drill holes.

-
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da.a,mond—&rin exploration, Llub Mesa, Montrose County, Colorados
Yo S. Geol. Survey Trace Elements Memorandum Rept. 111, 12 pp.

Bryner, Leonid, and Cramer, M. A., October 1951, Preliminary reserve
statement 18, reserve block 6, Club Mesa, Montrose County, Colo-
radog U. So Geol. Survey Trace Elements Memorandum Rept. 256, 3 ppe

= January 1952, Preliminary reserve statement 22, reserve

~ block 7 s Club Mesa; Montrose Countys Colorados U. S. Geol, Survey
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Table 4.--Assay data, Club Mesa, Montrose County, Colorado

Geological Survey exploration, 1948-52. Assays by the Geological Survey 1948-52. Samples in
sandstone unless otherwise noted.

U. S. Vanadium Co, exploration, 1948-49. Assays by the U, S. Vanadium Co., 1948-49. Hole
numbers have the prefix V or S.

Rock units containing less than 0.020% U30g, less than 0,020% equivalent U30g, and less than
0,10% V205, as determined by assay of drill core, are considered to be barren. Barren holes
and rock units are omitted from this table.

Gamma-ray data obtained by probing drill holes with a radiometric logging unit. Radiocactivity
expressed as percent equivalent U30g. Values less than 0.020% eU30g are omitted from this

table.,

Assay data listed under "block" (i.e. Block 1A) are within the blocks of'calculated reserves.
: o :

Assay data listed under "other'holes" are within areas from which no reserves were calculated
because the samples recovered are too thin or too weakly mineralized to qualify for the
selected grade and thickness cutoffs,

Most collar elevations obtained by transit and stadia survey methods; others by 1ess accurate
methods shown with asterisk.

e Equivalent

< Less than
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Table 4.~-Assay data, Club Mesa, Montrose County, Colorado--Continued

Assay data Gamma-ray data
Hole No. and
collar elev, Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U,0g V205 CaC03 eU30g From To (feet)
Block 1A, Public land
91 61,1 63.4 2,38/ . p.oge 0,26 529 Not probed
(5,938) TR T 0.9 0.15% 2.0 Undet
64.3 6L .k 0.1 0.401 3.70 0.57
142 78,2 79.2 10 @:140 © 152 1.52 Not probed
(5,943) 79.2 79.5 0.3 0.020 <0.1 3.1
161 69.0 71.2 - 0.65 4,38 1.08 Not probed
(5,937)
198 67.8 68.0 §.8 Cp.eko . 128 0.13 Not probed
(5,929)
4.6 Th.9 @3 < 0,020 D17 1.55
79.7  80.5 0.8/ < 0.020 0.19 9.k
84,7  85.0 0.3%/ 0,02, 0.17 6.3
214 66,6 67.0 0.4 < 0.020 0.19 32 Not probed
(5,926) : »
68.1 70.6 2.5 0.022 0.35 2.9

0.6 71,9 1.3 B.A80 0 T e

a/ Sample in mudstone

E/ Estimated value., Sample taken by Atomic Energy Commission for thermo-conductivity tests, but not saved for assa

SECURITY MFORMAT“!GN
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Table 4.,--Assay data, Club Mesa, Montrose County, Colorado--Continued

Assay data Gamma-ray data
Hole No. and
collar elev. Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V205 CaCOy eU30g From To (feet)
Block 1A, Public land--Continued
226 67.6 70.0 P Ve 0.036 0.25 i Contaminated 64.0 705 6.5
(5,935) 70.0 70.7 0.7 0.50 2.59 Ay 0.47 70.5 73.0 2.5
70.7 1.3 0.6 0,23 2:25 1.29 0.40 13.0 3.7 0.
1.3 T2.4 1.1 0.50 1.26 2.04 0.94 T34 . 155 0.8
2.k . 72,6 0.2 0,53 2.06 1.33
72.6 73.6 1.0 0.30 i B g 2,42
73.6 Thid Oys 0.66 2,16 1,65
Th.1 Th.4 0.3 < 0,020 a3 1.78
229 61.4 62.6 1.2 0.056 0.23 3.0 0.038 58.0 58.8 0.8
(5,932) 62.6 63.3 Q.7 0.20 2.85 0,22
63.3 65.3 240 0.033 0.21 0.42 0.080 60.2 61.6 . Ik
il 61.6 62.4 0.8
66.0 67.0 1.0 < 0.020 0:11 2.02 0.056 62.4 64.2 1.8
230 58.2 58.5 0.3 < 0.020 1555 .27 Not probed
(5,929) 58.5 59.2 0.7 0.39 .9 0.12
59.2 59.4 0.2 0.14 3.32 0.05
59.4 59.9 0.5 0.054 2,73 0.09
59.9 60.4 0.5 0.18 2.72 0.09
60.4 60.6 0.2 0.87 2.01 0.16




Table 4,--Assay data, Club Mesa, Montrose County, Colorado--Continued

Gamma-ray data

Assay data
Hele No., and
collar elev. ; Degth in feet Thickness Percent
(feet) From To (feet) U30g V205
Block 1A, Public land--Continued
236 56,7 57.3 0.6 <:0.020- . 0.34
(5,934) 87.3 57.5 0.2 0.50 3.02
57.5 58,2 0.7 0.81 2,42
58,2 58,1 0.8 0.4k 0.91
58,4 59,0 0.6 0.20 0.87
59.0 60.7 1.78/ < 0,020 0.29
237 : 69.2 70.4 g 0.024  0.35
(5,948)
238 68.9 1.2 2.4 0,082 0.31
(5,949) 71,2 0 | 0.9 0.36 1.51
2.1 o 1 1.9 0.028 " 0.37
7342 a1 0.9 < 0,020 0,13

a/ Sample in mudstone

Not probed

Not probed

Not probed

Depth in feet
From To

Thickness
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Table 4 ,~-Assay data, Club Mesa, Montrose County, Colorado--Continued

‘ Assay data Gamma-ray data
Hole No. and
collar elev. Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V505 CaCOsy elU30g From To (feet)

Block 1A, Public land--~Continued

243 69,0 69.8 0.8 < 0.020 0,28 L.8 Not probed
(5,932)
70,0 71.9 1.9 0.16 L.2k 0.61
71.9 2l 0.5 0.35 3.27 1,04
72.4 72.8 0.4 0.24 3.86 0.75
72.8 73.6 0.8 0,10 0.70 z.8
73 .6 74,1 0.5 0.2 0.62 2.7
74,1 74.3 0.2 0.15 1.28 2,9
74.3 Th.5 0.2 0.18 3,67 1,18
Th.5 75.0 0.5 0.28 2,90 2,06
75.0 76.4 1.4 0.060  0.60 4.0
76.4 76.8 0.4 0.36 3.84 0.37
76,8 7.3 0.5 0.0LD"" 0,67 4.3
81.0 81.6 0.6 <0,020 0.23 12,1
246 5.9 TTaL 1.8 0.15 0.39 4.9 Not probed
(5,941) i 78.3 0.6 0027 - - D35 4.8
251 76.4 79.2 2,8 0,041 0.18 5.9 0.090 5.2 76.0 0.8
(5,939) 0.065 76.0 76.5 0.5
81 .4 82,7 Lo3 0.048  0.43 4.0 0.83 79k 80.3 0.9

~ OFF| CONFIDENTIAL
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Table h,-—Assay‘déta, Club Mesa, MontroéevCoﬁhty;'Colorado-—Continued

Assay data Gamma-ray data
Hole No., and s
collar elev, Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V505 CaC0 elU30g From To (feet)

Block 1A, Public land--Continued

253 76.0 Trid, iee T4 § 0.050 0.48 2,49 Not probed
(5,938) 1.1 77 .4 0.3 0.28 1.23 1.08
77 4 79.1 1.7 0.094 0.65 2.42
79.1 80.8 1.7 0.17 1.34 .31
80.8 81.4 0.6 ey o283 0.43
8l.4 83.2 1.8 0.059  0.68 2.2
83,2 83.7 0.5 0.18 2.48 0.48
83.7 8L .2 0.5 0.50 2.32 1.90
84.2 84 .4 0.2 0.32 2.04 10 =
- 8Ll 84.9 B 0.35 1.69 1.62
84.9 -87.5 2.6 0.20 1.10 1.46
87.5 88.6 1.1 0.043 1,62 1.61
88.9 89.4 0.5 <0.,020 0,13 v.2
94,1 ol 0.3 <0020 .0.58 ' b8
9L .4 94.8 0.4 0.11 4,26 3.9
9.8  95.0 0,28/ <0.020 0,21 4,0
259 94.8 96.3 0.5 0.021 0.11 9.6 0.94 90,0 90.7 0.7
(5,942)
: 95.8 97.9 2. 0.026  0.28 6.4
| NETIrIa
a/ Sample in mudstone ol R f SR Icr \
&/ . CCNFI%EN%i&LW Q}hgiﬁf
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Table 4.--Assay data, Club Mesa, Montrose County, Colorado--Continued
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Assay data
Hole No, and
collar elev. Depth in feet Thickness Percent
(feet) From " Te V205 CaCO3
Block 14, Public land--Continued
o262
(5,938)
263 50.9 52.6 0.37 L3
. (55919) P
52.8 534 3.82 0,22
268
(5,945)
274 - 86.4 - 86.8 0,11 2,00
Block 1B, Buckshot claim
89 77.3 T:0 <0.10 1431
(5,965)
84.5 86.4 Q.27 9.37
248 53.4 Sk 0.2 2.5
(5,918) iy
o R P 0.66 1.6
55.7 56.2 0.61 1.08
56,2 57.0 O,lé 2,6

3/ Sample in mudstone

Percent
eU3 08

0.067

Not probed

0.075

0.078
0.038

Not probed

Gamma-ray dgta

Depth in feet

Thickness
(feet)

0.7

Q.9

1,0

1.2




Table 4.--Assay data, Club Mesa, Montrose County, Colorado--Continued

Assay data Gamma-ray data
Hole No. and
collar élev, Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) - From To (feet) U30g V205 CaC03 eU308 From To (feet)
Block 1B, Buckshot claim-: Continued
249 71.2 P22 1.0 0.033 0.65 24:25 0.032 0.4 1.2 0.8
(5,944)
0:12 70.9 71.5 0.6
S-85 4O.7 41.2 9.5 <0020 0.18 Undet . Not probed
(5,942) Ll.2 L2.8 1.6 € 0:020. "0;35 Undet .
S-86 40.0 40.5 0.5 0.02 Trace Undet. Not probed
(5,941)
Block 2, Public land
231 128.6 1291 Q.5 <0.020 0.14 1.58 Not probed
(5,670) 129.1 129.5 0.4 Q.075 Q.29 0.41
129.5 130.2 0.7 8,021 0.26 5.2
130.2 130.5 0.3 0.97 2,56 0.38
130.5 13354k 2.9 <0.020 0.29 5shy
133.4 1357 s ke Q.22 .03l 5.8
1347 135.0 0.3 0:13 0.32 b5
135.0 136.4 ok 0.74 167 L.6
136.4 136.6 0.2 0.30 059 T2
136.6 138.2 1.6 0.038: “ 9,11 8.9
140.4 141.6 1.2 0.053 0.24 16.3
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Table 4.--Assay data, Club Mesa, Montrose County, Colorado--Continued

; Assay data Gamma-ray data
Hole No, and .
collar elev, Depth in feet Thickness Percent Percent Depth in feet Thic kness
(feet) From To (feet) U,0 V.0 CaCo eU30g From To (feet)
7 378 2.5 3 EO Ml
Block 2, Public land-~Continued
252 124.2 124.8 0.6 < 0.020 0.18 1.90 0.99 124.0 125.,2 1.2
(5,666) 124.8 125, 0.2 < 0,020 0.57 0.95
1250 325.3 - 0.40 4,50 0.21
125.5 125.7 0.4 .77 741 0.45
125.% 126.1 0.4 1.60 7.01 0.43 4
1261 126:6 - 0,65 8.86 0. 21
126.6 127.1 0.5 0,28 4,18 0.2k
1297 127 0.6 O.44 2T 0.48
258 B G T8RS 1.4 0.18 0.31 4.9 Not probed
(5,690) ; '
294 125,277 7125.9 1,7 <0.020 0,13 11.8 Not probed
-.295 152.9 155.2 2.3 0.045 011 . s Not probed
{5,690) 155.2 .. .157.6 2.4 <p.020 . 0,11 4.1 y
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Assay data
-Hole No. and
collar elev, Depth in feet Thickness Percent
(feet) From To (feet) U30g V505 CaCOg
Block 3A, Public land
ITLE. 204.3 204 .6 0.3= < 0.020 0.21 55
(55944)
210.6 210.8 0.2 < 0,020 0.29 0.29
212.8 213.4 0.6 ’ < 0,020 0:53 0.59
213 .4 213 .8 O.4 1,43 15.00 0.19
213.8 214.5 0.7 0.077 5.76 0.26
W Y 218.1 3.6 < 0,020 1.08 QL7
218.1 219.9 1.8 2.5h T.25 0.48
219.9 220.6 0.7 0.13 7:26 0.28
220.6 221.4 0.8 0.42 6.16 0.33
221 .4 221.7 0.3 0.84 2,52 0.23
s 2220 0.3 1.40 2425 0.24
222.0 222.4 O.4 077 2,16 0.27
222 .4 225.2 2,8 0,034 0.27 0,48
225.9 226,.6 0.7 & 0,020 0.19 2.6
226.9 227.9 2.0 <:0,020 0,20 3.2
28,2 | Sekiy i PRl VadO0d0 007 3.4
230.4 - 2324 ¢ 2,08 <0.020 | 0,25 1,21

g/ Sludge sample

Table 4.--Assay data, Club Mesa, Montrose County, Colorado--Continued

Percent
eU30g

Not probed

Depth in. feet

From

To

Thickness
(feet)
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Table 4.--Assay data, Club Mesa, Montrose County, Colorado--Continued
Assay data Gamma-ray data
Hole No. and
collar elev, Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U230g V205 CaCO3 eU30g From To (feet)
Block 34, Public land--Continued 3
176 st 29100 211.8 0.8 < 0,020 0.20 i 0 Sy Not probed
(5,943)
212.6 21359 s 5. < 0,020 3.98 0.19
215k 216.4 1.0 < 0,020 O.44 oD
217 206.4 207.0 0.6 < 0.020 0421 9.1 Not probed
(5,951)
208.1 208.4 0.3 < 0.020 012 0.35
224.9 2250 0.2 < 0.020 0.23 Bt
299 ‘ P R 215.2 el 0.036 0.14 0,92 Not probed

(5,949) e
_ P19.81 240k 0.3 0.024  0.24 0.24
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Table 4.--Assay data, Club Mesa, Montrose County, Colorado--Continued

Assay data Gamma-ray data
Hole No. and :
collar elev. Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V50s CaCOz eU30g From To (feet)
Block 3A, Public land--Continued
305 206.4  207.0 0.68/ <0.,020 0.34 1,18 Not probed
(5,944)
216.3 216.4 Dl < 0,020 0.13 2.26
216.4 218.5 el 0.039 1205 0.66
218.5 218.8 0.3 0.027 .57 0.08
218.8 219.2 0.4 0.20 0.79 0210
219.2 219.7 6.5 0.10 318 0.07
219 .7 220.0 0.3 0:19 327 013
220.0 221.:0 i5 S 0.16 1,36 0«15
221,0 2ol 0.5 0.073 1510 0.11
221.5 223 .4 1.9 < 0,020 0.84 1,91
223.5 s 0.8 < 0.020 @31 gt
2247 225.4 0.5 < 0,020 0.18 9.8
307 201.0 201.3 U.3 < 0,020 0.10 0.19 Not probed
(5,960)
221.0 221.6 0.6 0.024 0.88 0.85
221.6 2236 2.0 < 0,020 0.18 190
224.9 229.0 Lol < 0,020 0.48 L .65

a/ Sample in mudstone




Table 4.--Assay data, Club Mesa, Montrose County, Colorado--Continued

Hole No., and
collar elev,

Block 3B, Mill No.

g/ Sample in mudstone

Gamma-ray data

Assay data
Depth in feet Thickness Percent
From To (feet) U30g V505
2 claim
209.2 210.6 1ok 0,020 < 0,10
1785 3998 43 0.020 <0.10 Y2
179.8 180.1 0.3 s 0.30 2.8
180.1  181.3 1.2 <0.020 0.10 3.9
211.4 P12.6 i 0.040 0.31 1.58
212.8 2159 Ao | 0.960 6.92 .45
213.9 2147 0.8 0.84 1.7 0.93
21h.7 217 .6 2.9 0,030 0:1% 2,91
217..6 217.8 0.2 0.51 0.66 229
2178 218.0 0,2 1.46 1.65 1.82
218.0 218.4 O.4 0.53 Lubh Q.22
218014» 21909 105 0'9114- 5 0071. 0018
219.9 220.8 0,9 0,05 0,37 0.67
221.8 242,3 0.5 < 0.020 1.92 Oedd
2223 LA 0.9 0,05 0,10 1.00
o745, 223 .5 0.34 0.19 «.0.30 2.28
223 .5 2254 1.9 0.03 <€ 0,10 6.47

8.4 <o.020 0 0.1 L

B

Not probed

Not: probed

OFF|caumag
»iwz bl S

Depth in feet Thickness
From To (feet)




Table k4.--Assay data, Club Mesa, Montrose County, Colorado--Continued

Assay data
Hole No. and
collar elev, Depth in feet Thickness Percent
-(feet) From To (feet) U0 V50 CaC0q
Block 3B, Mill No. 2 claim--Continued
25 203 .4 2054 2.04 0.046 Q.32 054
(5,937) :
210.5 212.9 @ olt 0.020 <0.10 3.90
v-241 211.2  211.7 0.5 0.02  0.53  Undet.
(5,938) 2117 234 .0 243 0.50 1.49 Undet ,
214 ,0 218.0 4.0 Q.31 1:85 Undet .
218.0 222.,0 4.0 0.05 0,54 Undet .
V=242 217.0 218,0 1.0 0.69 S Undet .
(5,938) 218.0: . 225.0 7.8, Undet. Undet. Undet ,
, 225.0 229.,0 4.0 0.03 0.16 Undet .
V-243 205.0  209.0 4.0 0,04 Q.25 Undet .
(5,932) 209.0 212.5 e 0,13 1.06 Undet ,
2125 215.2 20 0.03 Qa5 Undet .
215:2 219.8 4.6 0.06 0.20 Undet .
V=24 216.0 216.7 0.7 0.05 1.69 Undet .
(5,937) 216.7 224 .1 T o 0.04 0.21 Undet .
224.1 2251 1.0 1.16 3.62 Undet .
229 .1 212.0 6.9 0,10 0.26 Undet .
V=245 219.3 219.9 0.6 Dald 0.26 Undet,
(5,937) 2.4 0.09 0.86 Undet .

219.9 222.3

Gamma-ray data

Percent

eU3O§

Not probed .

Not probed

Not probed

Not probed

Not probed

Not probed

Depth in feet

From

To

Thickness
(feet)
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Table 4.--Assay data, Club Mesa, Montrose County, Colorado--Continued
Assay data Gamma-ray data
Hole No. and
collar elev. Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V505 CaCO, eU30g From To (feet)
Block 3B, Mill No. 2 claim—-Continued
V=246 214.9 216.7 1.8 0,51 2,63 Undet . Not probed
(5,938) ST R G 1 0.48 2,14 Undet ,
217.8 219.2 Yok 0.18 0.80 Undet,
21952 £19.7 0.5 0,10 1.02 Undet .
V=247 209.7 213.8 3.3 0.09 2520 Undet . Not probed
(5,936) 213.0  220.0 7.0 0.03 0.29 Undet .
220.0 223.,0 3.0 <0.020 0.64 Undet .
223.0 223 .9 0.9 0.12 1.44 Undet .,
223.9 2257 1.8 0.29 0.68 Undet .,
V-248 217.0 219.7 2.7 1,30 3 .26 Undet . Not probed
(5,937) 219.7 220.4 0,7 0.36 0.55 Undet ,
220 .4 2227 T 0,16 1.40 Undet .
V=249 213.0 218.0 5.0 0.02 0.12 Undet ., Not probed
(55940)
223.0 228.0 5,0 0.02 0.28 Undet ,
228.0 228.5 0.5 0.54 5 40 Undet.,
V=274 203.6 204 .1 9.5 0.03 0:21 Undet. Not probed
(5,939)

217.7 219.6 1.9 0.11 O.hh Undet .,
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Table 4.~--Assay data, Club Mesa, Montrose County, Colorado--Continued

Assay data Gamma-ray data
Hole No., and
collar elev, Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V505 CaCO3 eU30g From To (feet)
Block 3B, Mill No., 2 claim--Continued
V-275 210.9 211.5 0.6 < 0,020 0.36 Undet . Not probed
(55929)
218.0 219.3 1:3 0,38 2,00 Undet .
5 i ®
V=277 193.0 193.6 0.6 =07 0557 Undet . Not probed
193 09 191"'03 Ool-lv 0016 1035 Undetc
200.9 20127 e sanigel 0.05 0,20 Undet .
V-278 217.0 219.0 2.0 0.02 0,21 Undet , Not probed
(5,926)
V=280 189 .6 191.0 1k 0.14 0,99 Undet, Not probed
(55922) i
192.3 196.7 Lol 0,18 0,61 Undet.,
196.7 199.1 2.4 0.38 1. 2% Undet . 5
2:5 <0.020 0,16 Undet. ,

1993 201.,6

Bleck 4, Public land

132 218.3. " @15 5@ s i<ogin . 0k 0.67 Not probed
(5,967 2158 216, 0.5 0,048 . ©5.15 0.35
216,0  216.1 0.1 0.027  0.66 0.47

’ CONFIDEN TIAL




Table 4,--Assay data, Club Mesa, Montrose County, Colorado--Continued

Assay data
Hole No, and
collar elev. Depth in feet Thickness Percent
(feet) From To (feet) U30q V0, CaCOa
Block 4, Public land
186 223.9 228.6 4.7 < 0,020 1.97 0.60
(5,973)
237.6 238.6 1.0 < 0,020 0.23 5:9
239.8 241.5 .7 0.033 021 6.7
b\ ¢ - - GO B 1.4 0.026  0.30 1.33
(5,963) 2137 214,2 0.5 0,039 1.04 0.64
- 214.9 0.7 < 0,020 0.23 2.40
191 204 .5 205.3 0.8 <0,020 0.24 8.7
(5,969)
210.3 211.9 1.6 < 0,020 0,26 3.3
211.9 212.4 0.5 0.24 2.94 0.49
212.4 212.7 0.3 < 0,020 0,92 0.78
212.7 213.2 0.5 0,13 0.89 0,29
213.2 213.8 0.6 0.074 0. 44 = s
213.8 214.1 Gl 0.13 0.42 8.8
214.1 216.1 2.0 0,041 0.57 19y
£17.3° 1 01 8 1.5 9.026 . 0.22 6.1
22705' 227.9 0.2 <0.020 0.28 17.6

Gamma-ray data

Thickness
(feet)

Percent Depth in feet
eU30g From To

Not probed

Not probed

Not probed
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Table 4 .--Assay data, Club Mesa, Montrose County, Colorado--Continued

Assay data Gamma-ray data
Hole No., and
collar elev., Depth in feet Thickness Percent Percent Depth in feet  Thickness
(feet) From To (feet) U30g V505 CaCOz eU30g From To (feet)
Block 4, Public land—-Continued
224 . 2277 (o < 0,020 Q.23 1595 Not probed
(5,981)
228.0 228.3 0.3 < 0,020 823 2:02
2289 29D - 0:d <0.020  0.17 Al
306 207.5 208.0 0.5 < 0,020 0.12 0,52 Not probed
(5,954)
323 201.6 203.4 1.8 0.048 0.53 8.5 Not probed
(5,943), 203.4 204 .4 1:0 < 0.020 0,12 19.6
Block 5 East, Public land
119 PRI i B G 0.027 305 0.43 Not probed
(6,019) 221.7 223.6 1.9 0,020 0.12 2.6

OFFICI Al ONLY
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Table 4.-=-Assay data, Club Mesa, Montrose County, Colorado--Continued
Assay data Gamma-ray data
Hole No. and
collar elev. Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V505 CaCoO el30g From To (feet)
o b LR,
Block 5 East, Public land--Continued
308 216.6 218.2 1.6 < 0,020 0.31 bed Not probed
(6,013)
218.4 219.4 5 0.24 5.94 9.12

219.4 220.0

1

0 0,20 0.94 0.18
220,0 221 .4 s

0

0

0.043 - 0.42 0.48

221.4 222.0 0.14 P i 0.25

0
6
I
6
5
ogé/ 0.031 0.24

222.0 A o 0,020 0.65 2.03
223 .5 224.8 1 2,99
224,.8 227 .8 3 0,046 0.40 3.8

a/ Sample in mudstone
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Table 4.-~Assay data, Club Mesa, Montrose County, Colorado--Continued

3 Assay data Gamma-ray data
Hole No. and " ;
collar elev, Depth in feet Thickness : Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V505 CaCOsg eU308 From To (feet)
Block 5 East, Public land--Continued
315 212 .4 214.5 R o 0,020 0.16 035 Not probed
(6,022) :
217 .2 218.0 0.8 < 0,020 0.11 2,29
219.3 219.8 0.5 0.080 1.04 0.1h
219.8 220.8 1.0 0.18 1.16 0.09
222,.2 222,7 0.5 0.096 0.84 O0.41
228 T 223.2 Q.5 0.41 2.07 0.18
223 .2 223 .8 0.6 0.12 0.88 0.60
223.8 221,,0 0.2 2.25 1.90 0.36
224,.0 224..3 0.3 0.55 2,69 0.17
224.3 224..5 0.2 0,15 2,29 0.13
22L.5 225.8 1.3 0.068 1.33 0.17
225,.8 226.3 0.5 < 0,020 1:32 0.46
226.3 226,6 0.3 0,04k 0.36 1.71




Table 4.--Assay data, Club Mesa, Montrose County, Colorado--Continued

Assay data ‘Gamma-ray data
Hole No, and
collar elev, Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V505 CaCOq el30g From To (feet)
Block 5 East, Public land--Continued
316 216.0 216.5 0.5 < 0,020 0.39 1,54 Not probed
(64013) 216.5 216.8 0% 0,060 0.14 1.16
218.3 218.6 LGt s 0,10 0.24 0,67
218.6 218.8 0.2 0.025 O.44 1.26
218.8 219.3 0.5 0,036 2.48 0.27
219.3 2210 2,0 0.095 1.84 0.14
221.3 Rk 0.8 0,031 2.38 0.17
222.1 2224 0:3 0,066 0.89 0.06
222.4 2438 Vg 5 0.12 1,60 0,11
223 .8 224 .4 0.6 0.29 1.86 8
22L Ly 225.0 0.6 0.75 4,00 0.41
225,0 226 .0 N 0.092 bl 0.12
226.0 <275 i 490 0,045 qia 0.60




“SECORTTY!

' CONFIDENTIAL

Table 4.--Assay data, Club Mesa, Montrose County, Colorado--Continued

Assay datg

Hole No. and
collar elev,

(feet)

Depth in feet Thickness Percent

From To (feet) U308 V2Q5

Block 5 East, Public land--Continued

319
(6,027)

320

(6,019) i

210.5 211.4 0,9 0.11 2,31
211.4 2133 ) e 0.23 Y
213.1 214.0 0.9 Q.11 1.02
214.0 216.2 2o < 0.020 0,29

2167  217.0 0.3 <0.020 0.12
217.0  217.6 0.6 0.16 1.35
217.6  220.0 7k 0.04L8  0.47
222.0 223.3  1.38/ <0.020 0.27
223.5  22L.3 0.8 0.16 1.22
924.3. . 29.8 0.2 0.022 3.91

215,23 218:6 1.4 0.025  0.45
216.6  219.3 2.7 0.032 0,23
219.3  220.3 1.0 0,042 . 8.7
220.3  220.8 0.5 0.031  0.20
0.8

< 0.020 0.12

222.9 223.7

a/ Sample in mudstone

Gamma-ray data

Percent
eU308

Not probed

Depth in feet

From

#.209.7

210.6
212.,0
213.1
213 .9
2155
218.8
220.6
223 .1

Thickness
To (feet)
210.6 0.9
212.0 ok
2131 %
2139 0.8
214 .5 0.6
218,8 b3
220,6 1.8
<23 .1 8o
22 O
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N Table 4 .,--Assay data, Club Mesa, Montrose County, Colorado--Continued
Assay data | Gamma-ray data
Hole No., and y
collar elev, Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V205 CaCOB eU30g From To (feet)

Block 5 East, Public land--Continued

328 213.0 15 .3 2.3 0.020 0.13 ey Not probed
(6,006)
329 217.0 219.5 e 0,060 0.89 0.63 Not probed
(6,019) 219.5 221.3 1%8 0.090 1.09 0.72
221.3 222.,0 0.7 1.05 5:05 0.40
222.0 i W 4 0.0 0.21 3.01 0,10
222.7 223.1 0.4 0,13 1.10 0.17
223.1 223 .5 0.4 0.64 1.14 6 5 T g
223.5 2250 1.5 1.83 L.52 0,20
225.0 2255 0.5 085" 3.78 0:43
225,5 226,0 0.5 0.070 0.58 0.08
226,0 227.0 1.0 0,022 0.73 0.10
227.0 227 5 0.5 0.37 L35 0.18
227.5 228.0 0.5 0.75 2.30 6.13
228.0 230.0 2,0 0,20 1:31 0.50
230,0 230.9 0.9 0.047 0.56 22.7
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Table 4.--Assay data, Club Mesa, Montrose County, Colorado--Continued

Assay data Gamma-ray data
Hole No. and
collar elev, Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U308 “ﬁéQS CaCOB eU308 From To (feet)
Block 5 East, Public land--Continued
330 206.6 207 .4 0.8 0.048 0.35 1.06 Not probed
(6,002)
208,.1 208.8 0.7 0.020 0.16 1.26
208.8 209.8 s, 0.098 O LT 1.34
209.8 211.2 ok 0.027 0.25 0.94
2112 212.,2 1:0 0.092 171 0.26
212.2 2132 1.0 0.060 0.67 807
213 .2 214 .2 1.0 0,021 0,20 0.14
214 .2 21552 1.0 < 0,020 0.67 133
"331 192.2  192.8 0.6 <€ 0.020: . 0,50 0.46 0.062 196.8 198.6 1.8
(6,001) : 0,020 198.6 199.8 Fiie
19%.L 193.9 0.8 < 0,020 0.23 0.22 :
g 0.026 200.3 200.8 0.5
196.7 198.5 1.8 < 0,020 031 1.33
198.5 199.1 0.6 0.052 0.16 2,09
199.1 200.4 1.3 0.028 1401 0.89
200.4 201.8 18 < 0,020 0.22 4 4
208.1 209.4 1.3 < 0,020 1,00 0.37
pi3a/ ' Coigee | 0.20 ¢ .0.56

210.7 211.0

a/ Sample in mudstone
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Table 4,--Assay data, Club Mesa, Montrose County, Colorado--Continued

Assay data Gamma-ray data
Hole No. and
collar elev, Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V505 CaCOq elU30g From To (feet)

Block 5 East, Public land--Continued

334 201.8 80N 0.3 0.66 6.14 0.95 Not probed
(6,025) 202.1 202.7 0.6 0.24 L .69 0.33
202.7 203.2 0.5 0.14 1.80 0.15
203.2 204 .5 1.3 0.085 2.96 0.20
204.5 205.3 0.8 0.059 1.73 0.19
205.3 206.8 1.5 0.088  2.47 0,20
206.8  207.8 1.0 <0.020  0.34 1.30
339A 2152 . 216.9 357 0022 . w0al 0.89 Not probed
(6,004) 216.9 LS A 1.6 <0.020 0.12 1.93
218.5 2195 1.0 0.20 0.60 2.14
219.5,  220.9 1.4 0.24 1,33 2,39
220, 9~ 221.3 0.4 0.51 1.36 5.0
221 322807 1.4 0:067 11 0,20 20,0
222.7 223.6 0.9 <0020 - 020 24,6
341 188,0  188.4 0.4 0.53 5.19 0.32 Not probed
(5,976) 188.4  188.9 0.5 0.14 5 81y | 2,6
188.9 189.9 1.0 0.049  0.85 4.0
191.5 192.3 08 0.048 1088 0.67
192:3 194.4 il < 0,020 0.50 Y
194.4  195.8 VARG RIRRCI T
£0,38/ . €0,020 | 0,13 18.0

196.2 196.5

g/ Sample in mudstone




Table 4 .--Assay data, Club Mesa, Montrose County, Colorado--Continued

Assay data
Hole No, and
collar elev, Depth in feet Thickness Percent
(feet) From To .(feet) U308 i V205 CaCO3
Block 5 East, Public land--Continued
342 195.4 196.3 0.9 0.048 236 0.21
(5,982) 196.3 196.6 0.3 0.021 D5 0.17
3L3 185.5 186.9 1.4 0,026 <0.10 26
(5,979) 186.9 188.7 1.8 0,061 0,11 0,70
188.7  191.0 2,38/ 0,025  0.36 3.9
Block 5 West, Public land
105A oot asgt e ST g U el L S 2.9
(6,027)
2243 224 .6 0.3 < 0.020 012 R
225.6 22143 lo7§/ <:0.080 0,10 0?71»
229.6 23073 Qi O?OBA 0,35 1708
23h?2 238.9 h97 0,053 OflO 5g3
116 il oot § 236.2 2.1 0.025 Qa3 1,60
(6,004) ' | | ; | '
237 .3 238.9 A A 0?03 0906 3728
2L2.5 244 2 Ll 0,243 1.85 0.41

a/ Sample in mudstone

Gamma-ray data

Percent
eU308

Not probed

Not probed

Not probed

Not probed

Depth in feet Thickness
From To (feet)
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Table ho——Assay déta, Club Mesa, Montrose County, Coiorado—«Continued
Assay data Gamma-ray data
Hole No, and
collar elev. Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V505 CaCO3 eU30g From To (feet)
Block 5 West, Public land--Continued
116-~Continued 244 .2 244 .4 0:2 0,100 2.73 025
(6,04L) bbb 2450 0.6 1.681  2.85 0.20
45,0 246.5 343 0,707 1.Th 0.22
246 .5 246.8 03 2.540 T 0.28
246.8 2479 i 2 1.2a7 210 .25
247 .9 248.9 100 0,140 147 0.37
24L8.9 249 .6 0.7 0.088 0,50 16.8
122B 199.5 200.2 07 0,029 0.27 J7= 0 Not probed
(6,040) ;
S 200014 201014- loo‘ i 0038 3062 502
201.4 . 201.9 0.5 0.031 ' 0,32 17.0
208.8 209.0 0.2 < 0,020 G0 L 0.79
124 Ric.R 2309 0.7 D.088 1,88 0,35 Not. probed
2U3.5  246.8 3.3% 0.026  0.19 8.9
127 G692 - BE0.2. - 0u0 €0,020 ' 1,66 . 11,0 Not probed M
(69056) X €
137 256.9 257 .2 (03 < 0,020 0.24 8.2 Not probed
(6,045) 259,20 08T Jo. 0.2 0,19 0.37 17.6

a/ Sample in mudstone
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Gamma-ray data

Percent

eUBOS

Not probed

Not probed

Not probed

Not probed

Depth in feet Thickness
From To (feet)

i . "«hn a
Table 4.--Assay data, Club Mesa, Montrose County, Colorado--Continued
JAssay data
Hole No. and
collar elev, Depth in feet Thickness Percent
(feet) From To (feet) U308 V205 CaCO3
Block 5 West, Public land--Continued
183 249.3 249.6 0.3 < 0.020 0.22 7.6
(6,023) s ‘ '
% 249.8 250?1 0.3 < 0,020 Qa5 1175
196‘ v 2R2s0 225.9 3.9 < 0,020 027 218
(6,050)
226.2 227.3 fifene < 0,020 O.44 0.5
i 228.0 228.6 0.6 0,52 L.74 0.38
228.6 229 .4 0.8 0.15 0.90 0.18
229 .4 2303 0.9 0.88 5.84 O.44
230.3 2350 2.7 0.076 0.65 1.90
230 2.8 0.8/ 036 = 0.98 1.65
233.8 234.8 1.0 0.073 0 Wk 4 3.0
234.8 255 2.7 0.037 0.30 3?0
257 SRl 2o 213.2 6 Py 0,18 0.76 0.53
(6,058) ' 2138 Z1h.8 1.0 0.67 L.35 0.18
214 .2 214.5 Q3 0.36 3.58 0.26
215.5 216.3 1.8 0,027 0.32 1?87
- 265 215.7 218.8 2ed < 0,020 0.18 2,44
(6,057) 218.8  220.5 3T 0.04,0  0.19 1.88
j i 220.5 220.9 0.4 0.35 358 0.48
. R20.9 221.9 30 DT 2,78 0.20
221.9 R22.3 O.4 0.10 6.54 0,25

a/ Sample in mudstone : CONFIDENTIAL
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Table 4.~-Assay data, Club Mesa, Montrose County, Colorado--Continued

Assay data Gamma-ray data
Hole No. .and
collar elev, Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V05 CaCOs eU50g From To (feet)
Block 5 West, Public land--Continued
265~~Continued 222.3 222.8 045 < 0,020 0.39 0.42
(6,057) : . ‘ :
2282 1 N@22kig o < 0.020 0.30 0,24
22 .9 2ehgd 013 1.3 14.76 0.59
225.2 225.4 0.2 Q37 11.61 0.50
2250 22545 Q.0 0.42 3.48 0.29
225.5 226.9 1.4 0.024 0.39 0.44
269 220.5 220,7 0.2 < 0,020 0.21 0.62 Not probed
(6,018)
302B 216.0 219.8 3.8 0.033 9125 5.0 Not probed
(6,061) 219.8 221.0 T 0.26 2.43 0.46
21,0 222 .2 1.2 0.094 L9 0.13
2222 22017 0.5 0441 1133 033
222.7 223.2 0.5 0.080 Qa5 1.04
2232 224 Ly i < 0.020 0.70 1.04
220 .4 224 .9 Oub 0.082 2.58 0:83
220 .9 2255 0.6 1.91 9.09 0.75
22545 228 .5 3:0 0,020 0.26 1.03
303 227.8 230.0 2.2 < 0.02 0:13 1.63 Not probed

(6,059)

L
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Table 4.--Assay data, Club Mesa, Montrose County, Colorado--Continued

|
|
|
' ' : Assay data Gamma-ray data

Hole No., and
collar elev, Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V505 CaCO3 eU30g From To (feet)
Block 5 West, Public land--Continued
304 225.,0 Deid QL7 0.27 5.78 0.59 Not probed .
(6,039) s : “ i
229.5 228.0 4 e 0,072 .61 0.59
| 228.0 228.5 Ok 0.029 0.27 1.86
\
| 309 219.8 224.,0 I < 0,020 0.12 199 Not probed
(6,046) | | ! :
‘ 226.0 226,14 0.4 £ Q57 S
226 4 228 .4 2.0 < 0.020 1.91 0,30
228 .4 229,5 el Gzl 1.80 0:23
229.5 230.0 SR 8:11 5.83 055
230.0 IR T Lo < 0.020 0.26 242
313 221 .4 222,14 150 0.036 0.18 1.04 Not probed
(6,059) Radih oo 2oy 0.7 0.25 1.93 0:12
22540 283 45 0.4 £.55 A 0,15
223.5 2203 0.8 g1 2.67 Duay
2263 2247 Bl 1.48 L,22 0.26
224..7 225.6 0.9 0.34 2.89 0,05
225.6 227 .0 1.k 0.16 3.08 0.07
227.0 227 .4 0.4 0.32 3abl 0.18
227 .8 2284 120 125 L2 1 0.46
228 .L 228.9 0.5 1285 5.83 .25
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Table 4.--Assay data, Club Mesa, Montrose County, Colorado--Coftinued

Assay data Gamma~-ray data
Hole No. and
collar elev. Depth in feet Thickness Percent Percent Depth in feet Thickness
(feet) From To (feet) U30g V205 CaCO3 eU30g - From To (feet)
Block 5 West, Public land--Cont inued
314 Al e il 288 Wlgimie 9.0 3.0 Not probed
(6,068) ,
318A 216.7 <4 b e < 0,020 0.24 0.84 Not probed
(6,070) ' ; ;
2221 224 .8 8% ¢ < 0,020 g1z Sy
224 .8 2251 03 0.25 . 3.49 0.40
228,31 g 2.2 0.052 0.33 0.47
221.3 228.0 0.7 0.24 4.1l U112
326 239.6 241.1 1.5 Q.084 0.62 1.14 Not probed
(6,029) 241.1 242 .7 1b < 0,020 0.62 1.64
242.7 243.0 0.3 0.055 0.56 1.99
243 .0 243 .8 0.8 1.44 2 .26 2ot
243 .8 244 ,1 0.3 0,22 0.60 bl
244 .1 244 1 0.3 < 0,020 0.52 o 1
N 267.2  269.7 2.5¢/ <0.020 0.63 2,40 Not probed
(6,060) |
335 ;<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>