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CARNOTITE RESOURCES OF THE SPUD PATCH AREA, 

SAN MICIJEL COUNTY, COLORADO 

By Henry Bell, III 

ABSTRACT AND SUMMARY 

Th~ Spud Patch area comprises about 8 square miles in T. 43 N., 

R. lS and 19 w., San Miguel County, Colo., and is about 4 mile$ north­

east, of Egnar~ Colo . Claims of the United States Vanadium Co. and the 

Vanadium Corp. of America cover about half the area. Claims of other 

owners 9 public land~ and patented agricultural land, comprise the 

remainder o.f the area. The area is about 3$ miles from the Government 

mill at Montic.ello, Utah~ and 55 miles from the Vanadium Corp. of 

America mill at Naturita~ Colo. 

Between 194.0 and 1951, the Spud Patch area yeilded about 24,000 

short tons of carnotite ore that probably averaged Oo21 percent u3og 

and 2.2 pereent v2oj. 

The deposits are in a broad sar.d~tone leu near the top of the 

Salt Wash member of the Jurassic Morrison formation. Although the 

deposits mined have been mainly impregna.tions of sandstone by carnotite 

and gray vanadium.= bearing clay m:i.nerals, some of the richer deposits 

found by Geological Survey drilling have a finely disseminated black 

uranium mineral but no carnotite . The deposits oon:nnonly are thin 

irregular tabular layers, which loo~lly thicken to form elongate masses 

called .ttrolls88 • These rolls have a dominant northeasterly trend. Geo­

logic fea't;ures found to be most useful a~ guides to ore are listedo 

Fl!IS I I& G fEB 
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From November 194.9 to May 19.52, the U~ S. Geological Survey 

drilled 415 diamond-drill holes totaling 67 j)215 feet in the Spud 

Patch area. The purpose of this drilling was to find deposits that 

would make new mines and to appraise the reserves in the une.xPlored 

area. 

As a. result of Geological Survey drillingj) indicated and inferred 

reserves computed at the cut·rl»f'f' of 1 foot or more thick and 0.10 per-

cent u3o8 or 1.0 percent v2o
5 

total 20,500 short tons, averaging 0.28 

percent u3o8 and 2.1 percent v2o5• These reserves and those computed 

at a lower grade CtU.tof'f of 0.05 percent u
3
o

8 
or 0.50 percent V 2o, and 

the pounds of contained metal are summarized in table 1. 

Potential reserve$, whose existence is based on geologic evidence 

alone J> are predicted to total about 42,000 short tons, averaging 0.25 

percent u~o6 and 2.0 percent v~o . • 
~ 0 ~ 5 

No additional exploratory= type drilling by the Geological Survey 

is planned in the Spud Patch area. -'ftecommendations are offered for 

addi tional development-type drilling, preferably by claim owners or 

lessee$ i:n specl.fi e areas in the vicinity of deposits discovered by 

Geological Survey drilling. 

INTRODUCfiON 

The Spud Patch area is about 4 miles northeast of Egnar, San 

Miguel County, Colo. This area is in sees. 24, 25, and part of sec. 

13, T. 4.3 Noo, R. 19 W.l sees. 19, 28, 29, 30, 31, .32, 33, and part 

of sees . 18 and ·20.9 T. 4.3 N • .9 R. 18 w., New Men~ principal meridian 

(figs. 1 and 2). About half the area is covered by claims of the 

•rwsnao ±Ez 
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Table 1. Summary of indicated and inferred reserveeJ, 

1 foot or more thiek, in the Spud Pateh area, 

San Miguel County, Colorado 

Percent 
Grade Short 
cutoff 11 ' tons 

U30S V205 

; 

0.10% U.30g 
or 7,000 o.2s 2.1 

l oO% v2o 
5 

o.05% u3o8 or . 8,800 0.2.3 1.8 
0.50% V205 

" 

0 .10% U308 . 
or 13,500 0.28 2.1 

1.0% V205 

' 

.0.05% u3o8 or 18,300 0.22: 1.7 
0.5CJ% V205 

' 

? 

1/ Rounded to nearest 100 tons 

y Rounded to nearest 500 poums 

··· · IliiWTC'FP 

., 

Pounds 

g 

U.30S 

39,000 

4.0,500 

c 

' 

75,500 

'. 

80,500 

~-

y . 
' 

V205 

294,000 
·' 

317,00,0 

' 

' 

567,000 

622,0QO 

::: 

;< 
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United States Vanadium Co. and the Vanadium Corp. of America. Claims 

of other owners~ public l and, and patented agricultural land comprise 

the remainder of the area. The area eJq:>lored by the Geological Surv-ey 

covers aoout 8 square miles east from Colorado Highway 80 and is aeces= 

sible by about 2 miles of unimproved road. The nearest milling facilities 

are the Gover:nment mill at Monticello, Utah, and the Vanadium Corp. of 

America mill at Naturita, Colo ., 38 and 55 miles away, respectively. · 

The area is semi=arid and water is scarce except for melt-water 

from snow during late winter and early spring. Low shrubs and sage 

cover the southern part of the area, except where cleared away for 

agricultural land. Pinon and juniper trees grow where sandston'e crops 

out near canyons, especially in the northern and eastern p:trts of the 

area. The area explored by the Geological Survey ranges in al. ti tude 

from 7,100 to 7,Soo feet. 

Bet w·een 1940 and 1951 the Spud Pa·tch area yielded 24,000 tons 

(all tons in this report are short tons) of carnoti.te ore that 

averaged about 0.21 percent u3og and 2.2 percent V2o5• Table 2 shows 

the production from the Spud Patch area. Although some mining was 

done as early as 1937, production amounted to only a few tons until 

1940. I n 1944 the mines were closed and there was no production until 

1948 when a minim:wn price for ore was established by the Atomic Energy 

Comtriission. 

The United States Vanadium Co. and the Vanadium Corp. of America 

have done about 21.,000 feet of diamonQ.-drill e:xplora.tion and twice as 

much jackhammer and wagon drilling, mostly in the vicinity of the mine 

workings. From November 1949 to May 1952, the Geological Survey drilled 

I!!I!TlliO TTP 
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.Table 2.-~Production of carnotite ore from the Spud Patch areai 

San Miguel Count y, Colorado !/, 1940-51 

Year 

1940 

1941 

1942 

1943 

1948 

1949 

1950 

1951 :£1 
Und:ifferenti.ated 

Short tons 

1,720 

.3 ,230 

4,670 

9,780 

840 

1,120 

1,930 

280 

440 

Total and weighted averages 24,000 £/ 

Percent 
u3o8 

0.21 El 
0.19 !21 
0.18 Bl 
0.19 w 
0.35 

0 • .33 

0.32 

0.18 

0.12 

0.21 

!/ Data compiled from Metals Reserve Company, the Atomic 
Energy Commission, and the Geological Survey. 

E) Estimated, complete figures unavailableo 

sJ January and February. 

gj RotL.'1ded to nearest 100 tons. 

¢ 12!15 I 1&6 I!f> 

V205 

2.1 Bl 
2.1 E) 

2.0 

2.1 

3.8 

2.6 

2.4 

2.8 

2.3 
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415 diamond=drill holes totaling 67,215 feet in the Spud Patch area to 

find carnotite deposit~_,that would make new mines and to appraise the 

reserve~ in the une~lored areao 

This report. su.mmari;z;es the restlits of e:xplorati.on by the Geolog­

ical Survey·$) gives a brief description of the geology, ore deposits 

and o:r~ :r~se:r.ves ~ and presents guides to ore and recommendations for 

addit ional drilling. Preliminary results were reported in 1950 and 

1952 (Bell and Icke.9 1950 ~ Bell, 1952; Hilpert, 1952) o 

GEOLOGY 

Sedime:n:tary rocks of the Jurassic Morrison formation are e:xposed. 

in the part of the Spud Patch area e_xplored by the Geological Surveyo 

These r ocks have been gently warped into the northwest plunging Dolores 

anticlin,·e. The Morrison formation in this area consists of t"WW nember11H· 

the Salt Wash member, which consists of broad sarrlstone lenses inter­

bedded with red-brown mudstone; and the overlying Brushy Basin member, 

which consists of variegated shale.9 mudstone, and ·thin conglomeratic 

sandstone beds (Craig and others, 195l)o 

The largest production of carnotite ore has been from the upper 

sandstone lens of . the Salt W~sh member~ this lens is called the "main 

ore= bearing sandston~" and it contains the largest group of ca.rnoti te 

deposit5 in the Spud Patch area. The outcrop of this lens is shown on 

figure 2 . Carnotite ore has been produced from a second lens of sa.nd­

st.D)ne, below the ~in ore~bearing sandstone, chi.efly from. the Norma · 

J ea,'tl mines. 

nsgmpr em . 
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The main ore-bearing sandstone is generally light bro-wn or reddish 

brown, medium to med.ium~f'ine grained, and may be stained or speckled 

with lim.onite o It is a stream-deposited sandstone ranging in thickness 

from 30 to 120 feet and is dominantly cross-bedded but may be massive 

in the thicker pa.rtso The ore deposits tend to be clustered in the 

·thicker 9 massive or cross~ bedded parts, which suggest s tream channels o 

These thicker, massive or cros s-Qedded parts are shown on figMre 2 as 

favorable a:nd semifavorable arcuate belts of groundo 

The ore~bearing sandstone contains thin mudstone lenses, mudstone 

pebble:e and .flakes, a.11d fine interstitial mdustone particleso The 

m~stone that lies above and below the ore-bearing sandstone, as well 

as the mudstone within the sandstone, is usually red brown. A flood­

plain type of deposition is suggested where mudstone lenses are numerous 

and the sandstone has a red tint and contains large amounts of fine 

interstitial mudstone particles. These areas are sqown. on figure 2 as 

areas 'U.nfavorable for ore deposits. 

NeJar ore deposits the mudstone within, above, and below the ore­

bearing san:istoneJl i '$ 'dominantly gray. Field relations suggest that 

the ori.ginal mudstone color was red bro'W!l but near ore deposits the 

oolor has been altered to gray, perhaps by the solutions that emplaced 

the deposit~ or by solutions that later followed the old courses of 

the ore=bearing solutions largely in the thicker more permeable part~ 

of the or e~bearing sandstoneo 

Carbonaceoua material is co:rmnon in the ore-bearing sandstone and 

i n many places is associated with the ore deposits . This material 
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consists of small fragments o.f leaves or rushes and of coaly material . 

Fossil tree ·trunks found in other parts of the Colorado Plateau are 

not commo!nl in the Spud Patch area, and richly mineralized logs are rare .. 

The Ura.van mineral bel·t, described by Fischer and Hilpert (1952), 

extend~ from. the vicinity of Gateway through UraYan and southward to 

the Slick Rock mining district in Colorado . The Spud Patch area lies 

within this belt of cl. os ely spaced carnotite deposits o 

ORE DEPOSITS 

The ore deposit s were formed by impregna·ti©in of sarrlstone with 

uranium=bearing minerals and vc:madium=-bearing clay minerals . The 

deposits oo cur. a.s irregular tabular layers at one or more strati-

graphi~ positions o Ore bodies ,~. defined as those part.s of a deposit 

that are minable~ are as mu©h as 200 feet long, 5 to 40 feet wide, 

and l to 20 .feet ~"1icok. The l ong axes of most of the ore bodies have 

a general northeasterly trend . Several o.f the la.t"'ger deposits dis-

covered by Geological Stl.!"vey dtilling have been described individually 

i.n preliminary reserve statements (Bell and Cramer, 1952) . 

Carnotit,e K2(uo2)2(vo4_) 2 .~~H20 =~~ the principle uranium-bearing 

mineral that ha3 been nri.ned in the Spud Patch area., is yellow, occurs 

disseminated in the sandstone, and is closely associated with vanadiumF 

bearing clay minerals including the hydromiea formerly called 11roscoelite" . 

These vanadiUTD:=-bea.ring clay minerals are finely divided and micaceou:s o 

They occur as aggregates of minute .flakes coating the ~and grains and 

filling interstices between thE~ grains o These minerals color the 
1 

IlliG ilt±C !ED 
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sandstone a gray to dark greenish-gray that darkens as the vanadium 

eontent iooreat:>e~S . Minor amounts of blue and green copper stains 

have been noted, particularly near the Paystreak mine. 

Deposits discovered by Geological Survey drilling on public 

land in the southern part of seeo 32 contain uranium in an un= 

identified dark mineral associated with the vanadium-bearing clay 

minerals. No carnotite has been seen in these deposits, and the 

ura:oi:um mineral may be very finely disseminated uraninite. Finely 

divided pyrite :Ls found associated with these deposits, particularly 

where carbonaceous ne.terial is abundanto 

The largest production of carnotite ore in the Spud Patch area 

has come from the main ore-bearing sandstone. The Moqui J,~~ and 

Depression claims have ;rlelded about 6,000 tons. About 3,000 tons 

has been produced .from the Mayday mine. A second lens of sandstone 

below the main ore~bearing sandstone has yielded about 5,000 tons 

of carnotite ore from the Norma Jean group of mines. This lens is 

deeply buried throughout most of the Spud Patch area. The deposits 

in this lens, although commonly of high grade, have a spotty dis­

tribution and make difficult targets for drilling. 

The grade of the ore produced from the largest group of deposits 

in t he main ore=bear.ing sandstone has been about Ool6 percent U3~g 

and 2.1 percent v2o
5

, a. rati.o of about 1 part u3o8 to 13 parts V20;• 

This rati® is somewhat lower than that for most deposits in the 

Uravan mineral belt. The ore deposits discovered by the Geological 

Survey in the southern part of seco 32 appear to have a ratio of 

~SII&G±Eb 
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The ore deposits occur in irregular tabular or lens-shaped 

masseso The tabular layers lie nearly parallel to the sandstone 

bedding~ although they do not follow the bedding in detail. 

Locally, where the deposits thicken and have sharp, well=defined 

boundaries.~> they are called urolls" !J but these are poorly developed 

and not ~.s common in the Spud Patch area as in other parts of the 

Col orado Plateau . The rolls have a dominant northeasterly trend in 

t h e Spud Patch area.. Commonly$! ore deposits comprise one or more 

ore bodies that are connected by thin tabular layers of mineralized 

:rn· (~k . These layers , too t.hi.n to be mined, although in places they 

are high in grade~ may extend outward from ore bodies from a few 

feet t o 100 feet or moreo 

T'hese dep osits are thought by some geologists to have been pre~ 

cipitat ed from grolmd=water solutions migrating along the thicker 

and more permeable parts of the ore-bearing sandstone. The pre­

cipitation of the ore minerals may have been localized by sedimentary 

st!""dc t ures in the sarrlstone. 

GUIDES TO ORE 

Some geologic features of the ore~bearing sandstone have been 

, reoognized as useful guides t o ore, and to sar.rlstone that might 

possibly contain ore deposits. These features are subtle and should 

be evalua·t.ed tog ether in appraising the ground. being prospected, as 

no singl~ one is well enough defined to be used alon~. A more detailed 

di!SCU~3ion of the guides to ore deposits is given by Weir (1952) o 

tl&Sill±CIM 
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The geologi~ features most useful as guides to ore deposits in 

the Spu.i Patch area are listed in the order of usefulness g 

1 . The mudstone immediately beneath the ore~bearing sandstone, 

and. th~ mudstone pebbles and searn.a ·within this sandst.one, are gray 

in the vicinit.y of ore deposi·ts. 

2o The sands1tone in the vicinity of deposits ranges from 40 

to 100 feet thick, and is dominantly light browno A few hundred 

feefr;, a,way from deposit!$ 3 however, the ore=bearing sandstone commonly 

bas a noti,~eable reddish cast due to the presence of interstitial 

red rmurl stone o 

3o Carbonized plant remains and fragments of coaly material 

are more abundant near ore deposits than in ground away from oreo 

Using these criteria.9 grotmd favorable for ore deposits can 

be determined with widely spaeed drill holes. Useful guides to 

:rna terial of ore grade are the thin layers of mineral.ized rock that. 

commonly extend outward from ore bodies.9 sometimes as much as 100 

feet or more . ·Radioactive anomalies have been detected along the 

top of mudston.€: seams. In other areas anomalies have been measured 

as much as 300 feet from ore bodies· (Rogers.? 1950). These anomalies 

prove usefuJ. as guides to ore. 

GEOLOGICAL SURVEY EXPLORATION 

The Geological Survey diamond=drllled 415 holes totaling 67.9 215 

feet to explore the Spud Patch area for ore deposi tso Drilling was 

do~ between November 1949 and May 1952 under three drilling contrae·t.s. 

"FlliSI?rQTfiij 



Of the 415 holes drllled 9 201 holesp comprising 41 percent of the 

t otal fbotage .9 were used to appraise the possibilities of finding ore 

in unexplored ground o These holes were all drilled at a w.ide spa cing9 

about 700 feet apart. The remaining 214 holes, comprising 59 percent 

of the total footage, were used to find and delimit roughly the ore 

deposita in the ground evaluated as favorable for ore deposits on the 

basi .s o:f the geologic criteria used to guide exploration for carnotite 

de:posits . These close!ly and moderately spaced holes were al:out 50 to 

.300 feet apart. 

O.f the 415 hole s drilled, 89 holes are in mineralized material; 

of these , 20 are in ore (material 1 f o ot or more thick, containing 

0.10 percent or more U o
8 

or 1.0 percent or more v2o~). All the 
3 "' 

drlll holes that are in ore and 55 of the other holes that are in 

mineralized material below the cutoffs for ore are in sec. 32 south 

of the Mayday mine in ground appraised as favorable for ore deposits. 

I n this favorable ground, mos t of the moderat ely and closely spaced 

holes were drilled in public land in order to find and delimit ore 

deposits that could be leased to private operators. The deposits 

found on privately owned claims have been left for the claim owners 

to develop. 

RESERVES 

The terms nindicatedi:i and 11inferred11 reserves are applied to 

the uranium- and vanadium-bearing material in the deposits that are 

known from exposures in natural outcrops, mine workings, or drill holes. 

"'£&3 HLIC fiR 
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The ae :reserves are subdivided by thi.lckne:e~ and g:rade cutof:f:5 51 an.d 

the method used in cale'J.lating them iB explained bel~Yw. Fig~(L't'ers 

e::xpressing the calculated tonnage and grade of the indicated and 

cutoff.? are given in ta.bl ,e .3 e The area contai.ning the reserv~ block$ 9 

and geologic sections shcrwing the position o.f the mineralized ro~k in 

the grmL-r:d ~ are shown. in figures 2 and 3 o 

In addi ti.on to the known depo &ts.)l there prrt]bably are other 

sr;lely on interpretation of geologic evid~nce D for there is no physical 

Al.tho1u.gh reseryes are not classified in this r~©irt according to 

t hedx' availability f'or mining.9 consideration was given t.o the 1952 

mining a,nd millin.g practices in selecting the higher gr ade and thick= 

nt'1s;5 cut·of."'fso Th:i.s was done to obtain .figm.:.re:s f~t;,r a ca:t,egory of 

grade of the material. that a~tually might be mined from these deposit~ 

u.n.der 1952 condi:tions o A su:mmary of i.nd.icated and inferred reserve~ 

in this category and in an add:t tional l(cwer=grade ca.tegory is gi.ven in 

tableJ l e 

Sample~ obtained frolm drill ~<C»:r'~$ wer~ assayed by the Geological 

Sur'trey o The assays obtained are reported in t able 4 in term:a1 of' 

pert'bent cf the oxides u"Jo and v.,.~o·e O Ro«:lk un'lt:s cont.aining ur*ar..ium 
.J s <t.,, , , 

or ":f&l'ladium in amount5 less than 0 . 020 per©ent u
3
o8 or 0 . 10 percent 

V~Oo are considered to be barren and are either omitted from table 4 
::.G 0 
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Table 3. Indicated and interred reserves ot the Sp.td Patch &rea, San lliguel. County, Colorado 

Indicated and inferred reaerTea 1 toot or more thick 
(Attributed to USGS drilling 1949-1952) 

Indicated Interred 

Grade cutoff Grade cuto!! Grade cuto!! Grade cuto!! 
0.10% U30g or 1.~ V205 0.05% U30s or 0.50' V~ 0.10% U30s or 1.0% V205 0.05% u3o8 or 0.5~ v2o5 

Block Location Short Percent Short Percent Short Percent Short Percent 
No. (claims) tons u3~8 f/2lj5 tons 6308 V2o5 tons 0308 "1z05 tons u3c:5s V205 
--

1 Public land 2,860 0.30 1.9 3,500 0.25 1.7 490 0.)0 2.0 840 0.19 1.4 

2 Public land 410 0.14 1.9 630 0.11 1.5 710 0.25 2.0 870 0.21 1.8 

3 Public land 2,970 0.32 2.6 ),860 0.25 2.2 3,320 0.)1 2.5 4,480 0.24 2.0 

4 Public land 0 - -- 0 - - 2,760 0.30 1.9 3,720 0.24 1.6 

5 Public land, Venuti, 
and S&Nia No. 7 40 0.15 1.0 40 0.15 1.0 1,540 0.30 2.0 2,080 0.24 1.7 

6 Mara and Venue 0 - - 0 - - 3BO 0.)0 2.0 510 0.2) 1.7 

7 Sarvis No. 7 220 0.15 0.5 220 0.15 o. 5 200 0.30 2.0 280 0.2) 1.7 

8 Public land 530 0.12 1.2 530 0.12 1.2 320 0.15 1.5 450 o.u 1.3 

9 Jupiter 0 - - 0 - - 2,500 0.25 2.0 3,210 0.20 1.7 

10 S&rvis No·. 6 0 - - 0 - - 450 0.)0 2.0 700 0.23 1.7 

ll Pay st. reak No. 10 a.nd 
World 0 - - 0 - - 350 0.15 1.9 525 0.12 1.5 

12 Paystreak No. 5 0 - - 0 - - 2l5 0.15 1.9 300 0.12 1.6 

lJ Warne 0 - - 0 - - 2.15 ~ .b2 JOO 0.12 1.6 -- -- - - -- -
Rounded totale and weighted \ 

average a 7, (X)() 0.28 2.1 8,800 0.2) 1.8 13,500 0.28 2.1 18,300 0.22 1.7 

,. . 
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or are reported as less than 0.020 percent u3o
8 

or less than 0.10 

percent v2o5 <~ 

Drill=~ore samples believed to contain at least 0.020 percent 

u3og or 0.10 percent v
2

o
5 
w~re tested by a preliminary radioactivity 

analysis before being assayed. Those having a content of at least 

The 0 . 035 percent equival.ent u
3
o

8 
were assayed by chemical methods . 

percent equivalent u
3
o
8 

is shown in table 4 for those samples which 

wer e assayed but showed less than 0.020 percent u
3
o8 o 

Grur&na=ray l ogs were made of almost all the holes drilled by the 

Geological Surveyo All gamma=ray anomalies on the logs of probed 

drill holes have been evaluated in terms of percent equivalent ur308o 

No correctior~ have been made for the difference in physical charac-

terist.~t cs of ma te:roials used in e:xperi:ments for determining empirieal 

calibr ation data and the physical characteristics of unbroken rock 

surrol.L"'lding drill holes o The drill holes are assumed to have u...11.i.form 

diameter:s e Differences in thickness of mineralized rock reported _by 

assay and by the gam.ma.~ra.y log for the same drill hole are attributed 

largely to poor core re oovery and to the geometrie differences of the 

r ock sample for assays and gamma=ray measurements. The equivalent 

u':l2ori-. interpreted from gamma=ray intensity are reported in taple 4o 
J 0 I 

Indicated and inferred reserves 

Definitions 

Known reserves are classed as indicated and inferred . Owing 

to the erratic variatio:ms in thickness and grade of carnotite ore 

wit hin short dista.nces9 and the general ~.ack of sufficient sample 

Hfls r Mown 
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Table 4o Assay data,$\ Spud Patch area, San Miguel County, Colorado 

Geological Survey exploration 1949-52o Assays by the Geological Surveyo 

ROck ~ts contain:lng less than Oo020% UJOS, less than Oo020% equivalent U30g 1 and less than 
· Oola,g V205~ as detennined by assay of drill core~ are considered to be barren~ Barren 

holes and rock unit.s are anitted fran this tableo 

Gamma.=ray data were obtained by probing drill holes with a; radianetric logging unit·o ."' Radio-­
activity is expressed as percent equivalent U30go Values less than Oo02~ eU30g are 
anitted fran this tableo 

Ass .. ay data. listed under blocks 1=13 ·are within the blocks of calculated reserveso 

Assay ,data listed under nother holestt · are. within areas from which no reserves were calculated 
because the sanples recovered were too thin or too weakly mineralized to qualify f{)r the 
,,.elected grade and thickness cutotfso 

. C.ollar · elevatiQns obtained by plane-ta?le and hand-level survey methodso 

e Equivalent 

< Less than 

' '"(!· · 

~0 

~ 

~ 
0 
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Table -4-a- Assay data~ Spud Patch :area,~~ San -ciliguel Co~-y~ Cclorado--Continued 

Hole No- and 
collar elev. 

(teet) 
Depth in feet 
From To 

Block 1 ~ Public land 

174 
(7633) 

191 
(7630) 

- 277 
(7633) 

218ol 

2l9Q8 

266o7 

199o2 

215o0 

263o9 

267o5 

270o9 

2l9o3 

220ol 

267o5 

199o5 

2l5o5 

265o0 

269oJ 

27lo5 

Assay data 

Thickness 
{feet) 

lo2 

OoJ 

Oo8 

Oo3 

Oo5 

lol 

loS 

006 

I 

Percent 
u3o8 V2o5 

Oo)6 2o57 

0~065 lo9S 

Oo039 Oo22 

Oo084 Ool5 

Oo034 OolO 

Oo026e Oo7.5 

Oo41 4o59 

Oo030e < 0910 

CaC03 

loS 

Oo7 

4o5 

5o5 

3o4 

lOoJ 

)cO 

\Jndet 

-~J.A::DJ 1l!ll!F 

Percent eu,es 

lolS 

Oo020 

Oo065 

Oo096 

Oa092 

Oo280 

Oo021 

Oo023 

Gamma-ray data . _ _ -~~ 

~pth in feet Thieknegs 
From To (feet) 

217o3 218o2 

22lo2 22lo9 

246o.3 247ol 

55o7 56o4 

71().3 72o0 

121<)9 122o8 

267o4 268o2 

272o5 274o'J 

Oo9 

Oo? 

OoS 

0 7 ~ 
0. 

. Oo7 

Oo9 

OoS 

loS 
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· Table 4o Assay· -data}i Spud· Patch areaj · s-an Migu~l, Co\lllty:, ·Colorado==Continued. 

Assal data Gamma-raz data . . ""' - -. ~ _:_·_- ---..:......___ _ ____:___..._ 

Hole No .. and 
collar elev. DeEth in feet Thickness Percent Percent ~~h -in feet Thic·kneS'S 

(feet) From To (feet) u3o8 V205 CaC03 ~ eU.30s From To {feet) 

Block 1~ Public land=-Continued 

285 210o0 2llo6 L6~ < 0~020 Oo85 Oal2 Oa071 2llo6 212o9 loJ 
(76.32) 2lla6 212a2 ooW < Oa020 2~6 , Oo50 Oa02Q 212o9 213a2 OoJ 

212o2 213o2 loQ Oa024e 2ol3 ~ 0 8 OolJQ 21Jo2 -2l4o2 loO 
21Jo2 21Jo9 Oo7 Oo038e 1p00 3o8 
-2l)o9 -2l4 o9 l aO OoOJl Oo89 4o·e . ,. Oa155 22lo4 224o0 2o6 ~ 

221o.3 r22lo9 Oo6 OoCf79 Oa20 .4o4: 0.,550 274ol 275ol · loO 
221(/9 ·222a4 Oo5 Ool3 l a.39 2a·7 

;~2o4 223o7 loJ Oa069 lo02 5o0 

272o5 274.,1 ·lo6 Oo2J lo81 ·6ol 

289 Oo025 23Jo4 234a0 Oo6 
(7635) 

!/ These samples assayed by Attlerica.n &nelting and Refi~~g Co a 

. . . -. 
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Table 4o Assay data~ Spud Patch area, San Miguel Countyj Polorad.o--Continued 

Assaz data 
Hole No,. and 

Gamma-raz data 

collar elev. DeEth in feet Thickness Percent Percent ~~h 'in feet Thickness 
(teet) From To (feet) u3o8 V205 CaC03 - -~u.3~ From To (feet) - -
Block 1 ~ Public land-- Continued 

336 216 oJ 216o7 Oo4 < Oo020e loBO Oo4 Oo041 266oJ 267o2 · Oo9 
(7628) 216 o'7 217o2 Oo5 < Oo020e Oo79 3o4 Oo055 267o2 268o5 lo3 

Oo205 26B o5 269a6 lol 
266o7 267o5 Oo8 Oo02le Oo52 OoJ Oo04Q 269o6 27lo0 l o4 
267o5 267o7 Oo2 Oo044 Oo2B l aO Oo565 27lo0 272o4 1 94 ~ 
267o7 268o9 l o2 Oo032e 1"\ ">L Undet Oo)OQ 272o4 2T3o2 OoS w Vo;JU 

Oo495 273o2 274o4 lo2 
269oJ 269o4 Ool Ool4 Oo81 lo4 Oo057 274o4 275oJ Oo9 
269o4 270o5 lol Ool2 Oo74 2o8 
270o5 270o8 OoJ < Oo020e Oa27 Undet 

. 27lo7 272o0 Oo3 Oo06Q Oo)5 6o6 
272o0 ·27;2o8 Oo8 OoJS Oo96 loO 
272o8 27Jo0 Oo2 Oo9J 5o24 OoJ 
27,3 oO 274o0 l oO OoJJ lo67 6o2 
274o0 274o9 Oo9 Oo56 Oo9J 9o4 
274o9 275o4 Oo5 Oo41 Oo21 lOoO 
275o4 275o9 Oo5 Oo044 Oo42 1Jo8 
275 o9 276o2 OoJ < Oo020e Oo21 Undet 

UYiJiililis• 
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Table 4o Assay data~ Spud Patch area~ San Miguel County, Co,lorad0-0D99ntinued 

Assal data Gamma-ray data . - -~- --...:.....--

Hole No .. and 
collar elev. DeEth in feet Thickness Percent Percent ~~h in feet Thickness 

(teet) From To (feet) U.30s V205 CaC03 ~•Y.30s From To (feet) - -Block 1 ~ Public land=-=Continued 

337 2Q9o7 210o2 Oo5 < 0~020e Oo68 loS 2o20Q 209o9 210o9 loO 
(7628) 2l0o2 -210o5 Oo3 Oo21 lo26 2o6 Oo22Q 210o9 212o3 lo4 

210o5 2llo0 Oo5 Oo91 5ol6 3o2 
2llo0 21lo4 Oo4 Oo38 Jo27 4o5 Oo029 2S5o3 287o4 2ol 
2llo4 212o5 lol OolS Oo34 3o9 

Oo4fl7 290ol 29lol loO ¥ 
265o5 265o8 Oo) Oo025e Oo28 Undet 
265o8 266oJ Oo5' Oo024e Oo56 Jo6 
266oJ 266o4 Ool Oo022e Oo39 Undet 

270o0 27lo7 lo7 Ool4 lo29 10o4 

349 270o2 270o9 Oo7 Oo022e Ool4 Undet Oo057 269oJ 270a) loO 
(7636) 

27lo0 27lo5 Oo5 Oo025e Oo44 Undet Oo045 27lo5 272o6 lol 
27lo5 27Jo0 lo5 < Oo020e Oo50 5o3 
273o0 27Jo) OoJ Oo02Je Oo71 4o0 Oo0J5 27Jo6 275o0 lo4 
27JoJ 27Jo5 Oo2 Oo028 Oo70 lo7 
27Jo5 274o0 Oo5 < Oo020e Oo38 Undet 

274o5 274o8 OoJ < Oo020e Oo44 Undet 

35l 
... Oo021 26Jo4 264o0 Oo6 

(76~) Oo0)9 264o0 264o7 Oo7 

Oo032 267o4 268a2 Oo8 

354 - 2~-4-"'2 274'05 OoJ O.oQ48 O.ol4 Jo9 Oo08J 27Jo8 274oJ Oo5 
(7630) 

... ' __ , ., PFS'iilli&C> !¥ . 
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Table 4o Assay data, Spud Patch area~ San Miguel County, Coloradcr..,Continued 

Hole No .. and 
zollar elev. 

(teet) 
Depth in feet 
From To 

Block 2, Public land 

371 
(7650) 

373 
(7641) 

380 
(76)8) 

402 
(7645) 

410 
(7642) 

220ol 

·214o3 
214o9 
215o2 
215o4 

239o6 
239o7 

· 2llol 
2llo8 
212ol 

216oJ 

220o5 

22loJ 

206ol 
206o4 
2fY7ol 
2ff/ .oJ 
208o2 
208o5 

220oJ 

214o9 
215o2 
2l5o4 
215o5 

239o7 
240o2 

2llo8 
212ol 
212o4 

216o8 

220o8 

22lo8 

206o4 
2(yf ol 
207oJ 
208,~2- -· 
208o5 
208o7 

Assay data 

Percent Thicknese 
{feet) u3o8 . V2o5 

Oo2 Oo023e Oo72 

Oo·6 Ool9 · lo7J 
OoJ Ool6 Oo75 
Oo2 lo02 5o67 
Ool OoCJ72 loll 

Ool Oo026e Oo21 
Oo5 Oo41 2o71 

Oo? < Oo020e Oof?r{ 
Oo) Oo025e 2ol8 
Oo) < Oo020e lol5 

Oo5 < Oa020e OoJ6 

OoJ O.o.fflO < Ool 

Oo5 Oo074 Oo49 

Oo) < Oo020e 2o90 
Oo? < Oo020e lol9 
Oo2 < Oo020e Oo85 
Oo9 < Oo020e lo96 
OoJ Oo022e Ool9 
Oo2 < Oo020e OoJQ 

CaC03 

< Ool 

< Ool 
Oo2 
Ool 
Ool 

Undet 
Oo8 

Oo7 
OoS 
)o2 

Undet 

2ol 

Oo8 

Ool 
Ool 
8o5 
Oo8 

Undet 
Undet 

"!".l; _eisinziia tr' ,!,•,; , 

Gamma-ray data . _ -·-~ 

Percent 
eU,30s 

Oo020 

OoJ9 

Oo26 

Oo055 

Depth in feet 
From To 

219o2 220o5 

21Jo5 214o8 

239ol 240oJ 

212o5 213o5 

Oo074 22lo4 222o4 

Thiekness 
(feet) 

loJ 

lo) 

~ 

lo2 

loO 

loO 
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Table 4o Assay data~ Spud Patch area~ San Miguel County, Cc;>lorad~=Continued 

Assaz data Gamma-raz data 
Hole No .. and 
collar elev. De;eth in feet Thickness Percent Percent Demh -in feet Thic·kness 

(teet) From To (feet) u3o8 V205 CaC03 ~ eU.30s From To (feet) - -
Block 3;, Public land 

299 196o6 196o8 Oo2 Oo78 13o20 0,4 2olf!Q 196o2 197oJ lol 
(7577) 196o8 197o2 Oo4 Oo45 2oll 4ol 0.,470 197oJ 199o4 2ol 

197o2 19So0 OeB Oo86 3o92 3ol 0~177 199o4 200o3 Oo9 
198o0 199o3 lo3 Oo4.3 2o81 5e9 
199o.3 20lo4 2ol Ool2 OoJl . 8o5 Oo036 20lo9 . 202o8 Oo9 

333 
(7575) 

o·o390 l82o6 183o2 Oo6 ~ 

334 182o7 l B3o4 Oo7 Oo49 2o89 7oS Oo195 18lo3 182o0 Oc7 
(7?77) 

341 ' 180o8 18lol OoJ Oo02le < OolO .. Undet Oo02Q 179o0 179o7 Oo7 
.(75SO) 

189o6 190ol Oo5 Oo042 Oo28 2o5 Oo094 18'7o7 188,6 Oo9 
190ol 190o6 Oo5 Oo21 lol4 3o0 0~412 lS8 otJ l:S9o·$ lo2 
190o6 191,1 Oo5 Ool6 Oo86 4o0 
19lcl 19lo5 Oo4 Oo32 4o87 2o3 
19lo5 192o0 Oo5 Oo073 lo28 · 3 o'l 
192o0 192o3 Oo3 Oo027e l o75 lo4 
192o3 193o2 Oo9 < Oo020e loll 2o0 
19Jo 2 194ol Oo9 ··' < Oo020e l oll lo2 

I!Qit!SX:R±t11&:1al' . 
-:.;.:.~"' ., .,...,.._ 
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Table 4~ Assay data, Spud Patch area~ San Miguel County, Colorado-... Continued 

Assaz data Gamma-ray data . - ·--~---....:.... 

Hole No. and · 
collar elev. De;eth in feet Thicknes8 Percent Percent ~~h in feet Thiclmess 

(teet) From To (feet) u3o8 V205 CaCOJ _etfJOs From To (feet) - -
Block 3~ Public land=-Continued 

352 184o9 185o8 Oo9 Oo035 Ool6 3o9 Oo024 1S2ol 184o2 2ol 
(7582) 185o8 186.,3 Oo5 Oo04J lo86 Oo2 Oo21Cf 184o2 185o2 loO 

186oJ 186o8 Oo5 < Oo020e Oo49 Undet Oo040 185o2 186o9 lo7 
186o8 187ol OoJ < Oo020e Oo43 Undet Oo670 186o9 188al lo2 
187ol 18'7o9 OoS < Oo020e 0.,51 Oo7 2o710 188ol 189o0 Oo9 ~ 
187o9 188oJ Oo4 Oo25 lo53 lo7. Oa082 189o0 190oJ . lo.3 
lB8oJ 189o6 loJ Oo4J lo23 2oJ 
189o6 190oJ Oo7 lo04 4o20 3o0 OoOJl 192ol 193o5 lo4 
190oJ 190o5 . Oo2 Ooll loSS lo4 Oo020 193o5 194o0 Oo5 
190o5 19lo0 Oo5 Oo052 lo60 Jo6 
19lo0 19lo6 Oo6 Oo03le 2o5J lo5 

•'-: < -~ - ~ -19lo6 19lo9 OoJ Oo030e Oo74 7o7 
19lo9 l92o2 OoJ Oo026e lo58 loO 
192o2 19JoJ lol < Oo020e Oo80 loO 
193o3 194o2 Oo9 < Oo020e Oo6J lo4 
194o2 194o5 OoJ < Oo020e Oo5J Oo2 

35) 189o5 189o8 OoJ < Oo020e Oo58 Oo8 Oo200 189oJ 190ol Oo8 
(758~) 189o8 190o4 Oo6 Ooll lo4J lo5 

190o4 190o7 Oo3 Oo0J9 3oPfl OoJ Oo028 l9l.o.3 192o5 lo2 

197o0 197oJ Oo3 Oo025e loSl Oo7 lo710 197o3 198o8 lo5 
197oJ 197o8 Oo5 OolO 7o68 Oo5 Oo025 19So8 20lo2 2o4 
197o8 198o5 Oo7 Oo8J 9ol9 Oo5 Oo051 20lo2 202o0 OoS 
l98o5 199o4 Oo9 Oo85 6o40 Oo4 
199o4 199o9 Oo5 Oo.34 Oo81 2o9 
199o9 ' 200o3 Oo4 Oo02le Ool? Undet 

lilliii.ilifi:ilii" 



._. ....... ........ 





) 

·-

Table 4o Assay ~at a, Spud Patch area, San Migq.el County 11_ Colorado--Continued 

Assaz data 
Hole No .. and 
collar elev. Deeth in feet Thickness Percent 

(teet) \ From To :(feet) u3o8 V205 CaC03 - -
Block 5, Public land, Venus and Sarvis No o 7 claims--Continued 

.39.3 122oJ 122o5 
(7572) 

123"-S· 124oJ 

129o2 l)Oo4 

411 
(7574) 

]J1o6 lJloS 

412 l27o6 l27o9 
(7570) 

Block 6, Mars and Venus claims 

50 
(7546) 

150 
(7544) 

153 
(7546) 

189 
(7548) 

126o9 

lJOoO 
lJOoJ 

l26o9 

1Jlo9 

130o2 

l27o4 

130o3 
1J0o5 

127 o2 

132o4 

1J0o5 

Oo2 

Oo5 

lo2 

Oo2 

OoJ 

Oo5 

0.3 
Oo2 

OoJ 

Oo5 

OoJ 

< Oo020e lo79 < Oel 

Oo57 Jo62 Oo1 

< Oo020e 1$00 3~0 

< o.020e L.A:l Ool 

< 0~020e 0<»66 0.1 

< Oo020e Oo69 Oo2 

Oo(}h.6 < 0~10 l2o0 
Oo0"/2 OolO l4o7 

< OcO~Oe 4.o56 Ool 

< Oo020e 3o75 Oo9 

< Oo020e 2o79 Ool 

---;··· - ... ·~-..-.. 

Percent 
eU.30s 

OoJO 

Oo025 

Gamma-ray data . _ _ __ c_. 

~pth in feet 
From To 

12}o4 l24ol 

128o1 129.1 

ThickneS'S 
(feet) 

0~7 

loO 

\.AJ . 
0 
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Table 4o Assay data, Spud Patch area, San Miguel Co.unty ~ Colorado--Continued 

Assaz data 
Hole No .. and 

Gamma-raz data . - _· ·- ___.:: 

collar elev. DeEth in feet Thicknese Percent Percent De~h in feet Thiekness 
(teet) From To (feet) u3o8 v2o5. CaC03 ~ eY.30s From To (feet) --Block 7j Sarvis Noo 7 cl~ 

74 156o7 157o5 Oo8 
(7559) 

< Oo020e Ool2 Undet Not probed 

158o7 159o7 loO Oo0J4 Oo50 4oJ 

160o2 161o2 loO Oo19 Oo66 Jo6 
16lo2 16Jo9 2o7 < Oo020 Oo17 4o8 

~ 
199 162'o5 · 16-3<12· Oo7 OoOJ8 Oo19 3o5 Ool40 162o2 16Jo1 Oc9 

(V:558) Oo078 16Jol l6Jo6 Oo5 
·, ?: l64o0 164o5 Oo5 Oo027e Oo12 Undet OoOB2 16Jo6 164o4 OoS 

Oo049 164o4 165o2 o .. s 
165o2 165o5 OoJ Oo026e Ool5 Undet Ooff!J 165o2 , 166o0 0.,8 

. 165o5 165o9 Oo4 Ool7 Oo21 5o6 

204 162oJ 16Jo5 lo2 < Oo020e Ool5 Undet Oo0)8 lpJo5 1P5o1 lo6 
. (7563) 163()5 164oJ Oo8 Oo0)8 Ool9 4oJ Oo12Q 165ol 16bo2 1o1 

Oo045 166o2 167o6 1.,4 
164o5 165o5 loO < Oo020e Ool6 Undet Oo510 167o6 16So5 Oo9 
165o5 166o5 loO Oo033e Oo27 Undet Ool50 16$o5 169o7 lo2 
166o5 167o5 loQ Ooll Oo35 7o0 Oo021 169o7 170o8 lol 
l67o5 168o8 loJ '·' OoOJJ Oo32 7o5 
l68o8 169oJ Oo5 Oo024e Ool2 Undet 

210 165o0 165oJ OoJ Oo069 2o38 Oo4 Oo02J lJ2o5 lJJo2 Oo7 
(7559) 

165o6 166o6 loO Oo028e Oo24 Und·et Oo023 16Jo2 164o2 loO 

Oo095 165o4 166o) Oo9 

221 160ol 160oS Oo7 Oo0.33e OolJ Undet Oo022 126o4 l27o2 OoS 
(7560) 

~~ •.• , -· •• -· - u -·.',. -• -• ~a •~ •• ••• ~•• ~ ••-· 

Oo04J 159o4 160o4 loO 
p I;""'--·· 

<" '!We.!!i!!lilf• . - .. . -· ;~ . 
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Table 4o Assay data, Spud Patch areaj San Miguel County, Colorado-=Continued 

Assal data Gamma-ray data. ·-· ,,, _ _:_·_.,_. ~ 

Hole No. and 
:ollar elev. DeEth in feet Thickness Percent Percent Dee]h in feet Thiclmess 

(teet) From To (feet) u3o8 V205 CaC03 _e~.30s From To (feet) 
Block S, Public ~-~Cost±ntted 

152 160o8 16lo2 Oo4 Ool2 OoJ8 7o0 OolJO 160ol 160o8 Oo7 
(7545) 

162o4 16Jo2 OoS < O<t020e 1.17 9o0 OoOJ8 184.2 184.7 0.5 

. 206 0.032 164o6 165o5 Oo9 
(7544) 

\tJ 
V-,) 

211 o~oert 159o0 159o8 OoS 
(7548) 

OoOJ6 169o6 
( 

170oJ Oo7 

Block 9, _Jupiter claim 

315 124o0 124o2 Oo2 < Oo020e Oo42 Undet Oo220 125o0 126o2 lo2 
(7535) l24o2 124o7 Oo5 Oo056 Oo81 Oo2 

124o7 125o6 Oo9 OQ40 2o90 Ool Oo036 l.3lo6 132.5 Oo9 
125o6 127o6 2o0 2o52 5o67 Oo6 
127o6 J27o7 Ool lol5 3ol6 0()4 
l27Q7 l2So3 Oo6 Ool6 loSJ 0.2 

l3lo7 1J2o0 OoJ OoOJS 3o20 Ool 
1J2o0 lJ2ol Ool Oo096 2o49 Oo7 

Block 10, Sarvis Noo 6 and Venus claim~· 

297 S8o0 89o0 loO < 0q020e lo75 Col 
(7501) S9o0 89o4 Oo4 < Oo020e 2oJl Oo4 

91o0 92o0 loO < .Oo020e 2.39 JcO 
... .• , ...... ·- ··· ' ..... _ -..... 
IM!iiLIIJW . .. 

/~·. : . 
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Table 4o . Assay data!~ Spud Patch area~ San Miguel County, Colorado-...;Continued 

Assay data 
Hole No .. and 
collar elev. De;eth in feet Thicknes8 

(teet) From To (feet) u3o8 - -Block 11~ Paystreak Noo 10 and World cl~s 

260 45oJ 45oS Oo5 < Oo020e 
(7457) 45oS 46oJ Oo5 < Oo020e 

46o3 46~4 Ool < Oo020e 

267 59o6 59o7 Ool < Oo020e 
(7475) 

60o2 -b0o7 . Oo5 < Oo020e 

Block 12 j Paystreak No o 5 claim 

3 8Jo6 S4o4 OoS < Oo020e 
(?472) 

248 6Jo7 64ol Oo4 Oo039' 
(7473) 

Slol 8lo7 Oo6 Oo096 
-, 

254 62o8 6Jo5 Oo7 < Oo020e 
(7469) 

Block l3 !1 Marne claim 

79 8Bo2 88o9 Oo7 < Oo020e 
(7480) 

209 90o0 90o6 Oo6 Oo029e 
(7474) 

92o9 .9Jo2 OoJ Oo60 

Percent 
V205 CaC03 

lo36 < Ool 
Oo75 < Ool 
Oo51 < Ool 

2o4S Oo4 

Oo79 <Ool 

OoJ-0 Oc.66 

lo99 Oo4 

loSJ Oo5 

OoJJ Undet 

Oo21 5o4 

Ool6 Undet 

Jo76 Oo6 

· - .. .... - .., _ ·- -- .. .. 
illi•itl• a 

··.;;_"-.,. ~ :--:. .;.:. 

Percent 
eU.30s 

Oo320 

Ool90 

Not probed 

Oo660 

lo06Q 

Gamma-ray ciata _ _ ~-~ 

Depth ·in .feet 
From To 

6Jo0 6Jo7 

8lo0 8lo8 

89o9 90o7 

92ol 92o6 

Thic·kneS'S 
(feet) 

Oo7 

Oo8 

Oo8 

Oo5 

tit> 
-1=" 



~--, 
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Table 4o Assay data~ Spud Patch area~ San Miguel County, Colorado~-Con~inued 

Hole No .. and 
collar elev. 

(teet) 
Depth in .feet 
From To 

Assay data __ -~ _ _ 

Thickness 
(.feet) 

Percent 
U30s V205 CaC03 

other holes, Public land--Continued 

357 
(7540) 

365 
(7624) 

367 
(7666) 

369 
(7663) 

374 
(7674) . 

379 
(7571) 

401 
(7655) 

275o3 275o4 
275o4 275o9 

2'f5o3 275,Q6 

277oJ 277o5 

300o0 300o3 

Other holes, Sarvis No o 7 claim 

~91 
(7518) 

Ool Oo02le 
Oo5 < Oo020e 

Oo3 Oo065 
;: ,: 

Oo-2 OQ040 

Oo3 Oo)6 

Oc,2l 
Oo68 

Oo4J 

·~~~·0·:32 

Oo36 

Undet 
OoS 

Oo6 

lo4 

llo4 

M!lsil.l!llll.,. 

Gamma-ray data _ _ -~·- -· 

Percent ~~h in .feet ThickneS'S 
elJ.30s From To (feet) 

Oo06Q 14lo5 J.42o4 Oo9 

OoOJJ 247o0 247o8 OoS 

Oo023 274o6 275o3 w-Oo7 ~ 

Oo029 2S8o.2 289o0 Oo8 

OoOJl 275o4 277o8 2o4 

Oo078 299o8 300o6 Oo8 

Oo051 265o4 266ol Oo7 

Oo040 ·249o6 250o5 Oo9 

Oo026 126o0 126o6 Oo6 
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Table 4. ~~say data, Spud Patch area, San Miguel County, Colorado--Continued 

Assal data 
Hole No .. and 
collar elev. DeEth in f'eet Thickness Percent 

(teet) From To (feet) u3o8 V205 CaC03 - -
other · holes Sarvis Noo 6 and Venus claims 

195 
(75ll) 

205 135.5 1.35.6 0.1 0.24 OolJ 14.8 
(751.3) 

298 98o6 99oJ 0.7 < 0~020e 0.56 1.5 
(7518) 99.3 100.0 0.7 < 0.020e 6.43 0.4 

100.0 100.5 0.5 . < Oe020e 0.64 <0.1 

.101.0 101.2 0.2 < o.020e lo27 12.6 

Ot,her holes, Venus claim 

308 
(7560) 

other holes, Sarvis No. 8 claim 

327 
(7507) 

Other holes, :Mcrdi ·claim 

253 24ol 25.4 l oJ < 0.020e Oo52 0.6 
(7452) 25.4 25o7 0.3 < o.020e 0 ~32 Undet 

.Miillli~iiillll .. 

Percent 
eUJOs 

Oo094 

0.033 

Oo020 

0.059 

Oo020 

0.021 

Gamma-ray date. . . . .~· · _. 

~pth "in feet 
From To 

90o8 91.3 

117.2 ll8.0 

85.9 86.7 

103.2 103.9 

177.0 178.0 

125.1 125.8 

Thiekness 
(feet) 

Oo5 

Oo8 

Oo8 
~~ 
-J, 

Oo7 

1.0 

0.7 
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Table 4o Assay data, Spud Patch area, San Miguel County, Colorade>=-Continued 

Hole No_. and 
collar elev. 

(teet) 
Depth in feet 
From To 

Assay data _ ___ ~--

Thickness 
(feet) 

Percent 
U30s V205 CaC03 

other holes , Pay streak Noo 7 and Paystreak Noo 9 claims 

243 
(7452) 

246· 
(7432) 

8So2 88o9 0.7 OoCJl5 Oo72 8o4 

, .. ·. - . ··- ·. · • . , ,C·" .\ <'C-V·, ·. ·, -- , ,--.• ~ .,. .: ___ . - --~~--.:.~..:.:_ ____ .,._ ~ 1wu 1 •r · .. ~~ -.~~--- --~ ·~-~ 

Percent 
etJ,;,Os 

Oo049 

Oo040 

Ool90 

Gamma-ray data . _ -~- - --

Depth in feet 
From To. 

83o5 84oJ 

85o9 86.8 

87o0 87o9 

ThickneS'S 
{feet) 

Oo8 

Oo9 

Oo9 

w 
00 
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data ·.ror ind:i:v.idual reserve blocks, the amount of reserves that can 

be calculated ~~thin a small limit of error, and thus can be classed 

as n:mea~'l.l.!"edn, is so small as to be nearly negligible c. Therefore, 

reserves that might be classed as measured are included with indicated 

reserveso 

Indi cated reserves _/ are those for which the grade is computed 

~~ The definitions ·used here for indicated and inferred reserves are 

abstracted from the defir..i tions adop t ed by the Bureau of Mines and the 

Geologi·~al Survey in April 1943o 

f rom drill=hole samples, gamma-ray logs, and production data, and for 

v-Jhi.ch the tonnage i.s computed by projection for a reasonable distance 

or.i geologi c evidence from points o.f exposure (drill holes). Inferred 

reserves are those f or 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~ 

Becau se of the variations in the t hickness and grade o.f ore and 

the scar(d t y o.f sample data, the indicated reserves in any single 

reserve block migJlt actuall y amount to as much as twice or as little 

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

to~~ge for several blocks, however, is apt to be considerably lower, 

perhaps nat more than 25 percent of the calculated tonnageo The limit 

of error in the tonnage figures f or inferred reserves, of course, is 

apt to be hi.gher than for the indicated reserves. 



The possible limit of error in the calculated or estimated 

g:rade for ootb indicated and inferred reserves probably- is somewhat 

sma.lle-r than the possible limit o.f error in the tonnage figureso 

Thickness cutoff 

Although mining practices vary from place to place in the region 

as well as with individ·ual o:r;erators, under 1952 mining conc;liti.ons 

most ore bodies of average grade are being mined to where they pinch 

t-0 a layer about l foot thick o Reserves, therefore~ are ealcul.a ted 

with a. thickness cutoff of 1 foot. Layers of material less than 1 

:foot thick are mined in places if the grade is high. The tonnage of 

minable material less than 1 foot thick is small with respect 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 value, uranium and 

vanadiumo The oxides of these metals, u3og and v2o5, occur in an 

average ratio of about lg8 as estimated from the assays of the 

Geologi~u Survey drill core from the Spud Patch area. Within the 

deposits.? hawe,ye:r, the tw::> ~tals are so erratically distributed 

that a sir~le sample, such as is obtained from a drill hole, is not 

ne~essaril.y representative of the grade or metal ratio of the material 

near the point sampled. Knowing this by experience.? the miner will 

drive to a drill hole that shows a good val:ue in vanadium even though 

the uranium content of the sample might be negligible . Thus the 

w?Tflii.B 
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material in the vicinity of this sample must be classed as a reserve, 

even t hough the sample shows a value for only one metal. Furthermore, 

with tJ."le 1951 priGe schedules for ore (Atomic Energy Commission, 1951), 

t he vanadium content of ore containing the normal metal ::atio consti-

tute~ about one~fourth the market value of the ore. Thus both metals 

mus t be co nsidered in reserve appraisa.ls and in selecting grade cutoff~ o 

Reserves 1 foot or more thick are classified by two grade c·utoffs o 

Th,e; h:igher cutof f used (ore= gr ade materi al)=-0. 10 per{~ent. u3o
8 

or 1 . 0 

percent v2o -- corresponds t o the Atomic Energy Commission purchase 
5 . 

cutoff fo r ltrani.u.m and the rrd.ll cutoff for vanadium used by the major 

pr cOlcessing ccmpan.i.eiS . Reserves also are figured on a lower cut~ff~-

Oo05 percent u3oB or 0 . 50 percent V 
2
o
5
- - on the possibility that, con­

di t i .ons in t he fut?L't"~ might dem.and or permit ' the mills to ·accept 

l CMe:-·=gr ade ore. 

Calculation of tonnage 

The ~thod used for calculati.ng the volume , and hence the to~ge, 

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

the r eser've un:lt is a tabular mass. The average thickness of the drill-

hole samples that can be combined ·wi t hin the specified grade class is 

assumed to be t he average t hickness of the reserve uni:t o 

By definitionj) the tonnage of ir.rlicated reservesn o • • • • • •• is 

computed by projection for a. reasonable distance on geol ogic e""ddence ." 

I n mos t places in the Spud Patch a.rea, indicated reserves are pro jected 

bet we en drill hol es t:b.at are not more than 50 feet apa.rt . On the other 



42 

hand, indicated reserves are not proje c:t.ed more than 25 feet beyond 

sarr~le points~ where the edge of the deposit has not been located. 

Reserves are classed as inferred rather than indicated if the projection 

exceeds these lengthso Ir1.ferred reserves are projected to the assumed 

l i mi ts of the deposit, as determined by geologic e·vidence and interpretationo 

Althm,tgh a single drill hole in ore obviously permits the designation 

of some tonnage of indicated reserves, there is no reasonable basis for 

proje(c.ting an i ndicated reserve block more than a fevf feet from a single 

hole. Rather than calculate such an indicated reserve block separately, 

or assign a small arbi traril.y selected amount of indicated reserves to a 

single hole3 t he reserve block is projected to its assumed limits and the 

ore c alcul,a. t ed and, classed as inferred. 

A constant of 14, cubic feet per ton iis used to calculate toi1..nage o 

C.alculatio<n of grade 

The average grade of indicated reserves in a sin...gle block generally 

is calculated by weighting the assay grades by lengths of samples o If 

t he dep osit. has been mined in part, the grade of the ore produced is 

alrs o) {~cn1s._i. de:red i.n establishing the grade of the adjoining reserve block. 

I n reser·•ye blot>ks containing only one or t"ti\I'O drill holes, however 1 i.f 

t he cor e assays (table 4) are appreciably higher than the average grade 

of t h e c;re :w.ined nearby, lt is assumed that the drill penetrated ab­

normall y high~grade parts of the body, and an estimated grade i.s given 

(tabl~ :3) o AlthO'~lgh the grade of the sarnples "in a.n i.nferred block is 

gi,ven (table 4) 3 the grade of reserves assigned to this block is obtained 

from t he records of production .from nearby mines or from the area as a 
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Strict grade cutoffs are ·used in calculating reserves 1 foot or 

mare thit~k o Except as noted in the following paragraph, no material 

belonging to a class vli. t h a lOlt{er cutoff is included with material of 

a higjler m1:to.ff class, even though the weighted average grade of the 

·whole is aboye t he cutoff grade of the higher classo 

A l ayer of barren rock or material that is below the ore-grade 

l(fu.·toff and not more t1han 1 foot thick lying between two layers of ore­

grade material, the three layers totaling 1 f oot or more in thickness 

is ir£luded in calculatJ..ng reserves, thereby increasing the thickness 

of' one a nd decreasing the grade proportionatelyo For example, if two 

layers, each 6 inches thick and containing 0.30 percent u3og, are 

separated by l foot o.f barren material, the three layers are calculated 

tog ether 9 yi.elding 2 .feet of ore averaging Ool5 percent u
3
o

8
• 

Althou~ some of the waste might be picked out by hand in mining, 

mos t of" it 'I~V'Ollid @ to the mill with the ore. If the waste is more 

·than 1 foot thick~ it pr~ bably would be blasted separately from the 

ore layers in mining, ar1d thus ore layers more than 1 foot apart are 

calculated a:s separate ore bodie~o 

Reserve blocke 

Reserve blocks are ma.sses or units of mineralized rock that con­

st.i tu.te an indicated o:r inferred reserve as defined by thickness and 

gr ade cutoff~ . The geometric lim.i.t s o.f reserve blocks are de·termined 

by t~he rules and u sed in calculating reserve~. The exa~t position of 

the bloclt:~ are not shown on figure 3, although the mineralized ground 

fd§J fiLII ED ,-
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that contains the blocks is designated by block nmnbers. Where 

mineralized layers overlap, even though they contain two or more 

masses of reserves, a single number is assigned, and the total tonnage 

and weighted average grade of these masses are shown in table 3o 

The mineralized rock contained in two reserve blocks, sho-wn in 

t able 3, has been reported previously in preliminary reserve st ate-

ments (Bell and Cramer , 1952). 

Potential reserve~ 

Potential reserves include the material in deposits that have 

not been found, but Which are predicted solely on geologic evidence. 

About 42,000 tons of potential reserves, in material 1 foot or 

mere t hick and containing 0.10 percent or more u3o8 or 1.0 percent or 

more v2o~ are predicted for the Spud Patch area. These reserves have 
. ' 

an estimat ed average grade of about 0.25 percent u
3
o

8 
and 2.0 percent 

v2o5, and are estimated to contain about 210,000 pounds of u3oB' and 

1 , 6BO,OOO pounds of v
2
o
5
• About 26,000 tons of these reserves are 

predicted to be in favorable grou.'rld in secso 29, 30, 31 and 32. About 

·16-POOO tons of these reserves are in small deposits o.f 500 tons or less 

in other favorable and senifavorable areas whi ch have not been e:xplored 

with moderately or closely spaced drilling. 

PLANS AND RECOMMENDATIONS 

No additional drilli ng in the Spud Patch area is planned by the 

Geological Survey. All the large deposits, those containing more 

t ha..'f!l 500 tons, i.n the favorable ground west of the Mogui ,Jug and 

5'!5 I B It I '# 
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Depression claims and south of the Mayday mine, probably have been 

found &7fld on!! y smaller deposits of 500 tons or less remain undiscovered. 

I n other less favorable areas probably only small scattered deposits 

remain a~discovered . 

The deposits found by Geological Survey drilling in public land 

that pro bably are of suffi(~ient size to Imke new mines are considered 

by the Atomic Energy Commission (informal communication) to be outlined 

sufficiently .for leasi.n.g o The most promising deposits found by Geological 

Survey drl.lli.11.g in private claims (the Jupiter, Sarvis No. 5, and Sarvie 

No., 6 claimrB) are being, or likely will be, developed by private enterpriseo 

I :f drilling in the "'Jicinity of Geological Survey discoveries is under­

taken by claim wners or leasees, or is planned at a later date by the 

Geological Survey, i.t is believed that extensions of known ore bodies and 

deposits are mos t likely to be found in the following areas show.n on 

figure J:; 

1) Block 3, in the ground south and southwest of drill holes 

.353 and 356e 

2) Block 4, in the grotmd between drill holes 190 and 408. 

3) Block 5, in the ground between drill holes 303, 310, and 411. 

4) Block 7, in the ground surrounding this block, and particularly 

in. the ground south and west of drill hole 204o 

5) Block 10 !J in the ground surrounding drill hole 297. 

6) Sarvis Noo 6, Sarvis No. 7, and Sarvis No. 8 claims in the 

ground between drill holes 195, 291, and 327 . 

M8fR181EB 
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