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SUMMARY 

The geological diversity of British Columbia provides a wide variety of settings for 

the occurrence of uranium and thorium. The Victoria deposit, a gold-silver-cobalt- 

molybdenum occurrence south of Hazelton, contains uraninite erratically distributed in 

narrow veins in granodiorite. The Little Gem deposit, located near Gold Bridge, contains 

uranium, gold and cobalt in veins within granodiorite. The Verity prospect, near 

Lampriere, contains uranium-bearing pyrodore in carbonatite. Uranium and thorium 

occur in amphibolite at the Husselbee showing, located on the west side of Atlin Lake. To 

the east, north of Surprise Lake, metazeunerite occurs in shears within quartz monzonite at 

the Purple Rose showing. The Rexspar uranium deposit is in volcanic rocks north of 

Kamloops. The Vowell and Malloy creek placers of the Bugaboo area contain uranium 

and thorium minerals in stream gravels produced from erosion of quartz monzonite rocks. 

The Blizzard, Cup Lake, Hydraulic Lake, Haynes Lake, Fuki and other stratabound, basal 

uranium occurrences lie in fossil stream-channel sandstones and conglomerates in the 

Okanagan Highland and are between 1 and 4 million years of age. Even younger deposits, 

which are still forming today, include the many surficial uranium-enriched post-glacial 

organic-rich basins located along the west side of Okanagan Lake. They include the Prairie 

Flats, Covert Basin, Sinking Pond and North Wow Flat occurrences. 

Of the 182 known uranium and thorium occurrences in British Columbia, only a 

few have the grade and tonnage to have economic potential. These include the Rexspar 

deposit, some of the stratabound, basal deposits and possibly the placer and surficial 

deposits. Total in situ uranium in British Columbia is estimated at over 7400 tomes of 

uranium. However, due to the availability of high-grade large-tonnage deposits elsewhere 

in the World and Canada, such as those in northern Saskatchewan, uranium production 

from deposits in British Columbia may not be economically feasible in the foreseeable 

future. 

The main purpose of this report is to document the known uranium and thorium 

occurrences. The information may be useful to geological researchers and explorers, land 

use planners and environmental health planners. 
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INTRODUCTION 

PURPOSE AND SCOPE 

The purpose of this Open Fde is to document uranium and thorium occurrences in British Columbia. 
A total of 182 occurrences, listed in Appendices 1 to 3, were compiled in the current MINmLE format. Of 
these, 64 are presented by type of deposit with a summary of location, geology and references. All of the 
occurrences are numbered in order of sigdkance within each deposit category and are plotted on the 
accompanying map (Figure 20, in pocket). The complete MINFILE information on all of the occurrences is 
available in ASCII format on the accompanying diskette. The compilation was prepared from available file 
sources and with limited field examination. Corrections to the data or new occurrence information would 
therefore be gratefully received by the B.C. Ministry of Energy, Mines and Petroleum Resources, Geoiogical 
S w e y  Branch. 

Uranium and thorium occurrences are defined as sites with radioactive minerals and/or natural 
enrichment of radioactive elements with radioactivity significantly above background levels (generally over five 
times local background by a scintillometer) or with uranium or thorium vdues above 500 ppm. Lesser values 
have also been documented for geological interest. 

MINERALOGY 

Radioactive minerals commonly contain uranium or thorium as the principal radioactive constituents, 
although, small amounts of daughter elements, such as radon or radium, are also present. About 20 different 
uranium and thorium minerals occur in British Columbia. The primary (uranous state) minerals include 
uraninite (and its variety pitchblende), bramerite, ningyoite, coffiite, thorite and uranothorite. The secondary 
(uranyl state) or supergene minerals include autunite, zeunerite, metazeunerite, torbernite, sabugalite, 
thucholite, carnotite, kasolite, uranophane, saleeite and phosphuranylite. Complex multiple oxides of niobium, 
tantalum and titanium commonly contain uranium and thorium. These are occasionally referred to as 
radioactive niobate-tantalates and include fergusonite, pyrochlore, euxenite and samarskite. Many accessory 
minerals, such as apatite, fluorapatite, zircon, sphene, allanite, monazite, rutile, ilmenite and titanite, carry 
uranium and thorium as minor constituents. These accessories sometimes account for the major portion of the 
contained uranium. 

DETECTION OF RADIOACTTVITY 

Radioactivity is generally detected in the field by instruments such as Geiger-Muller counters, 
scintillometers and gamma-ray spectrometers. These use gamma emissions from the decay process of the 
naturally occurring radiogenic isotopes. When all decay products are in secular equilibrium, the dominant 
contributor to the gamma spectrum from the uranium-238 chain is bismuth-214, which exhibits an energy of 
1.76 million electron volts (MeV). The commonly used scintillometer uses a NaI(TI) detector and ratemeter to 
measure the amount of radioactivity, which is expressed in counts per minute or counts per second. A gamma- 
ray spectrometer, which measures peaks in the gamma spectra of uranium, thorium and potassium, can be used 
to determine equivalent assays of these elements assuming that bismuth-214 is in secular equilibrium. Analyses 
of uranium content by radioactive detectors are usually expressed in per cent equivalent uranium. Radon gas is 
usually measured in picocuries which is a unit of radioactivity equal to 0.037 disintegration per second. 

Uranium and thorium content are also determined by fluorescence, spectrographic, chemical and 
neutron activation methods. The resulting assays are generally expressed in per cent uranium and thorium, or 
their oxides. Uranium (U) and uranium oxide (U308) are also expressed as parts per million (ppm), pounds 
per ton and kilograms per tonne. Conversions for these are shown in Table 1. 
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Table 1: CONVERSIONS FOR URANIUM AND URANIUM OXIDE VALUES 

Unit & Commodity Conversion Values 

weight % U: 1.0 0.8480 0.0424 
ppm U: 10,000 8480.0 424.0 

Ib/ton U: 24) 16.96 0.848 
kg/tonne U: 10 8.48 0.424 

% U3O8: 1.1792 1.0 0.05 
lb/ton U3Og 235840 20.0 1 .O 

kg/tonne U308: 11.792 10.0 0.5 

PROPERTIES OF RADIOACTIVE ELEMENTS 

Three signif~cant naturally occurring radioactive elements are potassium, thorium and uranium, in 
order of crustal abundance. All isotopes of an element have the same atomic number and nuclear charge but 
differ in having slightly different atomic weights or mass numbers. Of the natural isotopes of potassium, only 
potassium-40 (0.119 per cent natural abundance) is radioactive. The natural isotopes of thorium and uranium 
are all radioactive; the most abundant and signilkant are thorium-232 (almost 100 per cent natural abundance), 
uranium-234 (0.0058 per cent natural abundance), uranium-235 (0.71 per cent natural abundance) and uranium- 
238 (99.23 per cent natural abundance). Radioactive elements emit one or more of alpha, beta and gamma 
rays, transforming them into new elements having different chemical and physical properties. During alpha 
decay an atom with a very large unstable nucleus reduces its mass towards a smaller, more stable mass. When 
the neutron/proton ratio of a radioactive isotope is too high for stability, beta decay occurs. After undergoing 
alpha or beta decay an atom may be left with excess energy, thus causink emission of gamma rays. Half-life is a 
measure of the rate of decay of radioactive isotopes. It is the time requlred for decay of half of the initial atoms 
of a given amount of radioactive isotope, which are often called radionuclides. 

Uranium, the heaviest of the naturally occurring radioactive elements, is a mixture of three isotopes, 
uranium-234, uranium-235 and uranium-238, which are nearly always present in a constant proportion. 
Uranium-235 and uranium-238 are parent isotopes for the separate radioactive decay series which produce a 
series of unstable isotopes called daughter elements and yield the stable isotopes of radiogenic lead-207 and 
lead-206, respectively. The ratio of uranium-238 to uranium-235 equals 1375. The third commonly occurring 
isotope of uranium, uranium-234, is an intermediate daughter in the radioactive decay series of uranium-238. 
See Table 2A for the disintegration series of uranium-238. 

Uranium never occurs naturally as the native element because it reacts readily with nonmetallic 
elements and water, commonly to form oxides. Uranium occurs naturally in the oxidation states U(IV), U(V) 
and U(V1). Uranium-bearing io tend to combine with soluble oxygen-bearing ions to form soluble 
c o m p l ~ ~  The uranous ion (U 9 generally forms hydroxide complexes, and the oxidized uranyl ion 
(UO;! ) tends to form strong complexes with several anions, which are common in surface and ground waters. 

Naturally o c c h g  thorium has two h t o p .  Thorium-232 is the parent radionuclide of a long decay 
series terminating with lead-208. Thorium-230, whch is generally present in minerals containing uranium, is 
the decay product of uranium-234, an intermediate in the decay of uranium-238. It forms compounds with 
sulphur, nitrogen, carbon, boron, silicon and the halogens. It also forms intermetallic compounds with many 
metallic elements. See Table 2B for the disintegration series of thorium-232. 

2 Geological Survey Branch 



Minisby of Energy, Mines and Petroleum Resources 

Table 2A and B: DISINTEGRATION SERIES OF URANIUM-238 AND THORIUM-232 

A Decav Products Half Life B Decav Products Half Life 

451 x lo9 years 
24.10 days 
1.14 minutes 
2.48 x 105 years 
7.52 x 104 years 
1.62 x lo3 years 
3.82 days 
3.05 minutes 
26.8 minutes 
19.7 minutes 
15 x 104 seconds 
22 years 
5.02 days 
138 days 
stable 

1.4 x 10l0 years 
5.8 years 
6.1 hours 
1.9 years 
3.6 days 
54 seconds 
0.16 seconds 
10.6 hours 
1 hour 
3.1 minutes 
3 x 1p7 seconds 
stable 

RADIOACTIVE EQUILIBRIUM AND CHEMICAL BEHAVIOUR 

Radioactive equilibrium of uranium and thorium occurs when their daughter elements disintegrate at 
the same rate at which they are being formed. Disequilibrium may be caused by selective leaching of daughter 
elements or by loss of daughter elements in the form of radioactive gases, such as radon. Thorium-bearing 
compounds are rarely out of equilibrium, as thorium series members have relatively short half-lives and recover 
their equilibrium quickly. 

Uranium and thorium are chemically similar at high temperatures, which explains why they tend to 
occur together in igneous rocks and hydrothermal deposits. In the surficial environment, however, uranium is 
chemically more mobile due to its strongly divalent behaviour (as opposed to the strongly monovalent behaviour 
of thorium) which allows for partitioning of the elements through redox reactions. Uranium also has a stronger 
affinity to carbon. 

The average abundance of uranium in the earth's crust is between 2 and 4 parts per million (ppm), 
however, different rock types can contain much higher concentrations, to the point of forming an economic 
deposit. The thorium/uranium ratio in the earth's crust is between 3 and 4. Table 3 shows the average content 
of uranium and thorium in common rocks. 

Table 3: AVERAGE URANIUM AND THORIUM CONTENTS IN ROCKS 

Rock Tvbe Uranium ( D D ~ )  Thorium ( ~ m n )  

Granite, rhyolite 
Diorite, andesite 
Gabbro, basalt 
Syenite, alkali granites 
Limestone, dolomite 
Sandstone, conglomerate 
Shale, argillite 
Phosphorites 
Quartzite 
Schists 
Amphibolites 
Gneisses 
Pegrnatites 
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USES AND PROCESSING 

In the early part of this century, aside from very minor uses as a pigment and chemical reagent, 
uranium was in economic demand mostly for its strongly radioactive daughter element, radium, used for 
medical and industrial purposes. 

When a uranium-235 atom is struck by a low-energy neutron, it undergoes fmion and produces new 
neutrons which, in turn, may become projectiles that strike other uranium-235 atoms, thus setting off a chain 
reaction. Since 1942, the demand for fusionable materials resulted in widespread exploration for uranium for 
military requirements and as a Fuel in nuclear reactors. These reactors are used for research, production of 
radioactive isotopes and power generation. 

Before uranium is used in a nuclear reactor, it is refmed and purified. The uranium ore is crushed and 
ground to a fme powder, which is added to acid to dissolve the uranium. The uranium is then absorbed in ion 
exchange columns and alkali is added to precipitate uranium oxide (U308), known as wyellowcakew. This is then 
converted to uranium dioxide (UW, a fine black powder, which is compacted and fired at high temperatures 
to form hard ceramic pellets. The pellets are sealed into metallic tubes, which are assembled into bundles for 
use in heavy-water reactors (for example, the Canadian Candu reactor). For all light-water reactors, such as 
those used in the United States, further processing is required to increase the uranium-235/uranium-238 ratio. 

Presently, thorium is of minor economic interest. The metal is used in magnesium alloys and thorium 
oxide is used in incandescent gas mantles, such as those in the common Coleman lantern. Research has been 
conducted on the breeding of thorium-232 to make fiionable uranium-233 for use in nuclear reactors. 

RESOURCES 

Canadian production of uranium in 1988 was 13 233 000 kilograms, all from Saskatchewan and 
Ontario. The market value was 1.108 billion dollars. 

Table 4: URANIUM RESOURCES IN BRITISH COLUMBIA 

DEPOSIT TYPE 
MILLION GRADE TONNES 

DEPOSIT NAME (MINFlLE #1 TONNES cm+Q URAMUM 

BASAL TYPE 

Blizzard (082ENE046) 2.208 0.1819 4016 
Cup Lake (082ENE041) 2.250 0.0373 839 
Hydraulic Lake (082ENW053) 2.056 0.0310 637 
Haynes Lake (082ENW051) > 2.000 >0.017 >340 
Fuki (082ENE015) >0500 0.025 > 125 

VOLCANOGENIC TYPE 

Rexspar (-021) 1.114 0.0656 731 

SURFICIAL TYPE 

Prairie Flats (082ENWW3) 
Covert Basin (082ESW164) 
Sinking Pond (082ESW174) 
North Wow Flat (082ESW177) 

PLACER TYPE 

Vowell Creek (082KNE007) 
Malloy Creek (082KNE008) 

Total 
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Uranium resources in British Columbia (see Table 2) are estimated at over 7 382 000 kilograms of 
uranium. Basal-type deposits, such as the B l i d  deposit in the East Okanagan, account for nearly 6 000 000 
kilograms of uranium. The volcanogenic Rexspar deposit has defmed reserves of 731 000 kilograms of uranium. 
Reserves identified in the young surficial uranium de osits of the southern Okanagan total 236 000 kilograms of 
uranium, although it is probable a great deal more o f this type exists. The Bugaboo placer deposits contain 
uranium, thorium and niobium minerals in black sand; uranium reserves are estimated at 458 000 kilograms. 

HISTORY 

The earliest interest in radioactivity in British Columbia was in 1914, when the federal government 
offered cash bonusesfor discoveries of commercial quantities of radioactive minerals to locate radium. The 
rewards were unclaimed and the offer was withdrawn in 1938. In 1932, an electroscopic survey, which measures 
radioactivity, was carried out on the Radium property (MINFILE 092K052) on Quadra Island. Carnotite was 
identified in seams in volcanic rocks and assayed up to 245 per cent uranium. Little exploration for radioactive 
minerals was carried out until the late 1940s. The Rexspar deposit (082M021) at Birch Island, first explored for 
fluorite in 1920, was investigated for uranium mineralization in 1949. By 1977,1.114 million tonnes of reserves 
were indicated at a grade of 0.068 per cent uranium, with an appreciable content of rare-earth elements. 

During the late 1940s to mid 1950s, many properties, previously considered as precious and base metal 
prospects, were explored for radioactive minerals. The Victoria (093M072), a gold-silver-cobalt-molybdenum 
property south of Hazelton, contains uraninite erratically distributed in narrow veins in granodiorite of the 
Rocher D6boulC stock. The Little Gem property (0921NE068) contains uranium, gold and cobalt in veins 
within granodiorite. The Verity property (083D005) near Lampriere contains uranium-bearing pyrochlore in 
carbonatite. Radioactive minerals occur in amphibolite on the Husselbee property (104N001), located on the 
west side of Atlin Lake. To the east, north of Surprise Lake, metazeunerite occurs in shears in granite rocks on 
the Purple Rose property (104N005). In 1955, radioactive secondary hydrous aluminum phosphate minerals 
were found in rhyolite dikes cutting quartz monzonite on the Nithi Mountain property (093F012), south of 
Fraser Lake. The Vowell and Malloy Creek properties (082KNE007,8), near Spillamacheen, contain Recent 
placer uraninite and pyrochlore, which were tested in 1954. In 1956,11312 kilograms of concentrates were 
produced, having an average grade of 2 5  per cent niobium, 0.76 per cent uranium and 13 per cent thorium 
oxide. 

In the late 1960s, uranium minerals were found in pegmatite within gneiss on the Mota property 
(082FSW212), located near China Creek. In 1%8, Japanese geologists, while conducting a car-borne 
scintillometer survey, discovered autunite (Fuki deposit-082ENE015) in a Miocene paleochannel beneath a 
basalt cap in the upper Kettle River watershed. This led to discovery of the Blizzard deposit (082ENE046) and 
several others, which are referred to as Tertiary basal-type deposits. 

From 1975 to 1978, a jointly funded Federal-Provincial Uranium Reconnaissance Program (URP), 
conducted by the Geologic. Survey of Canada and the British Columbia Ministry of Energy, Mines and 
Petroleum Resources, investigated the uranium potential of the Cordillera. This program consisted of regional 
stream water and sediment geochemical surveys, with detailed follow-up studies, including geochemical surveys, 
geological mapping and uranium resource evaluation and appraisal. Various surveys were completed on map 
sheets 8 2 6  L and M and 104N, 0 and P. 

In 1979, post-glacial uranium deposits were discovered in soil in the semi-arid Okanagan Valley. These 
'young' uranium accumulations are associated with stagnant or saline waters trapped in hydraulically closed . 
basins. Prairie Flats (082ENW073), located within the Summerland town limits, is one such fluviatile deposit. 
It contains about 178 tomes of uranium, and since the glacial retreat, uranium has accumulated at an estimated 
rate of 23 kilograms per year. 

Also in 1979, an inquiry by Dr. D.V. Bates and others was made into the adequacy of existing measures 
to provide protection to workers and the general public in all aspects of uranium mining in British Columbia. 
This resulted in a three-volume report entitled "Royal Com~nission of Inquiry on Health and Environmental 
Protection into Uranium Mining", with a summary of recommendations. 
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In February, 1980, the provincial government imposed a seven-year moratorium on uranium 
exploration and development in British Columbia. The moratorium expired on February 28,1987 and new 
regulations were established by the provincial government; safeguards on exploration, recommended in 1980 by 
the Bates inquiry, were put in place. The regulations require that proposals to explore for uranium or thorium 
or for exploration in certain designated areas must be filed with the Chief Inspector of Mines. Significant 
uranium or thorium levels must be reported whenever found. This level is defined as 0.05 per cent or more of 
uranium and 0.15 per cent or more thorium, over a sample length of one metre or more. Consult the 
regulations (Health, Safety and Reclamation Code for Mines in British Columbia, June 1990) for complete 
details. 

DEPOSIT TYPES AND PROPERTY DESCRIPTIONS 
The following list of uranium and thorium occurrences in British Columbia is compiled by deposit 

types, in order of their importance. The types are defined by a combination of dominant geologic 
characteristics, such as host rock and structural setting and processes of formation. They include basal, 
volcanogenic, surf id ,  pegmatitic, carbonatite, placer, vein, stratabound, skam and breccia types. 

The distribution of deposit types in British Columbia shows basal and surficial deposits confined to the 
Okanagan area; a clustering of pegmatitic deposits fringing the Shuswap metamorphic complex; carbonatite and 
placer deposits on either side of the Rocky Mountain Trench; and a broad distribution of vein and stratabound 
deposits. 

BASAL DEPOSITS 

The basal uranium deposits are a special type of stratabound or stratiform deposit (see also 
Stratabound section). They occur within structurally-controlled, upper Miocene paleochannel sediments and 
overlie the Okanagan Highlands intrusive complex, which consists of quartz monzonite, granodiorite, 
porphyritic granite and pegmatites of Lower Cretaceous to Eocene age together with Coryell syenite and 
Princeton Group volcanics of Eocene age. The deposits are generally capped by Pliocene plateau basalt (Boyle, 
l982b). 

The mineralized basal sediments comprise unconsolidated, interbedded conglomerates, arkosic 
sandstones, siltstones and mudstones. Organic material is abundant in several of the beds. Uranium minerals 
occur as uranous phosphate (ningyoite) or uranyl phosphates (saleeite, autunite) coating clastic grains and 
filling voids. Associated minerals include pyrite, marcasite and limonite. These deposits are believed to have 
formed by the infiltration of deep-seated uraniferous groundwaters into organic- and iron sulphide-rich 
Miocene fluvial sediments. Mineralization likely formed after a period of extensional tectonism, leading to 
groundwater leaching of the basement, which resulted in an ore-forming hydrologic regime (see Figure 1). The 
maximum period of formation is estimated to be between 1 and 4 million years (Boyle, 1982b). 

The East Okanagan area of south-central British Columbia contains five significant basal type uranium 
deposits: the B h d ,  Cup Lake, Hydraulic Lake, Haynes Lake and Fuki (see Figures 2 and 3). In tb.e West 
Okanagan area, the basal part of the Eocene Marron Group contains three radioactive occurrences, the Brent 
Lake, Skaha Reservation and Farleigh Lake showing. 

Close-spaced drilling on the Blizzard, the south half of the Hydraulic Lake and parts of the Cup Lake 
deposits has delineated measured reserves of uranium (see Table 2). Widely-spaced drilling on the other basal 
deposits has provided only inferred or probable resources. 
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Figure 4: Cross-sections of the Bliaard deposit (horn Boyle, 1982b; after Norcen Energy Resources Limited, 
1979) 
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Alias: Beverly Map Number: 1 
Deposit type: Basal Commodity: U 

MINFILE Number: 082ENE046 NTS: 082ElOW 
Lat.-Long.: 49 37' 30"-118 55' 00" Elevation: 1380 m 

The Blizzard deposit occurs at a drainage divide along a sinuous paleochannel, which plunges 1.5 
degrees to the southeast in the south part and plunges to the north in the north part. Mineralization has been 
traced over a 1600-metre length, with widths from 60 to 265 metres and true thickness from 1 to 24 metres. 
Depth of the deposit is from 2 to 90 metres below surface and, except for the southern end of the deposit, it is 
covered by plateau basalt, which has a maximum thickness of 74 metres. The largest proportion of the uranium 
is concentrated in two ore zones, one in mudstone-sandstone beds and the other in sandstones immediately 
overlying basal conglomerate. At the northern end of the deposit, it occurs within basal conglomerates and 
along the basalt-sandstone contact. The basement rocks to the fluvial sediments are mainly Valhalla and 
Nelson intrusive rocks (Figure 2). 

Uranium mineralogy is represented by the uranyl and uranous phosphate minerals saleeite, ningyoite 
and autunite. Minor concentrations of pitchblende apparently pseudomorphically replaces ningyoite. Saleeite 
and ningyoite commonly cement carbonaceous quartzose-feldspathic sediments, whereas, ningyoite is the only 
ore mineral present in mudstone or at limonitized sandstone-mudstone interfaces. Autunite is confined to 
fractures in the basal sedimentary members and the northern part of the basement complex Other minerals 
include pyrite, which increases to the south within the deposit, marcasite, gypsum, rozenite and jarosite. 

At the north end of the deposit, a 30 by 80 metre breccia pipe intrudes the sediments and was likely the 
vent for an early flow, which was then weathered and partly eroded by a later flow. This breccia has a fine- 
grained basalt and minor sand matrix containing abundant fragments and larger blocks of sedimentary material 
and intrusive basement rocks. Oxidation of the breccia pipe decreases with depth until, in the deepest part, 
there are only green basalt/diabase fragments in a pale green aphanite. Radioactivity also deaeases with 
depth. The top of the pipe shows intense argillic and chloritic alteration. Ningyoite is the main uranium 
mineral present (Figure 4). 

In summary, the Blizzard deposit is a hydrogenic paleochannel deposit. Uranium was leached from 
surrounding felsic intrusive and extrusive rocks and transported by ground waters into a structurally controlled 
paleochannel. The ground waters were rapidly acidified and uranium minerals were precipitated within the 
Miocene sandstones and carbonaceous mudstones. The deposit was preserved by the overlying basalts and 
glaciolacustrine sediments (Figure 1). 

The ore reserves of the Blizzard deposit are estimated to be 2 208 000 tonnes grading 0.182 per cent 
uranium, with a cut-off grade of 0.021 per cent uranium over a one metre interval (Sawyer, 1979). 

Reference numbers: 17,28,30,31,32,34, 135, 176, In ,  191, 196, 197. 

Alias: Donen Map Number: 2 
Deposit type: Basal Commodities: U 

MINFILE Number: 082ENE041 NTS: 082ElOW 
Lat.-Long.: 49 35' 40"-118 54' 00" Elevation: 1345 m 

The Cup Lake deposit occurs within a northwest-trending paleochannel overlying Valhalla, Nelson and 
Coryell intrusives. The fluvial sediments, up to 20 metres thick, include tuff or ash fall, with occasional 
lacustrine sediments overlying conglomerates. These are capped by a 5000 by 800 metre area of basalt, up to 60 
metres thick. The northern part of the mineralized zone measures about 1500 by 500 metres and the southern 
part, which is 700 metres to the southeast, measures about 1500 by 150 metres (see Figure 2). The northern 
part averages 0.042 per cent uranium and 1.8 metres thick and the southern part averages 0.024 per cent 
uranium and 0.7 metres thick. The total deposit averages 157 metres thick and contains reserves of about 2.25 
million tonnes with an average grade of 0.037 per cent uranium, to yield 839 620 kilograms of uranium (Nicoll, 
1980). 
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Uranium minerals, probably saleeite and autunite, occur as f h s  on pebbles and in the matrix of 
unconsolidated or loosely consolidated conglomerate, carbonaceous mudstone and sandstone, and also in the 
base of the overlying basalt and in the regolith of the basement rocks. 

Reference numbers: 17,265 30,32 142 In, 191. 

Alias: Tyee, Kettle Map Number: 3 
Deposit type: Basal Commodities: U 

MINlXE Number: 082ENW053 NTS: 082E14E 
Lat.-Long.: 49 47 45"-119 23' 05" Elevation: 1250 m 

The Hydraulic Lake deposit occupies the northern part of a southeast-trending, structurally-controlled 
paleochannel, which overlies metamorphic rocks of the Paleozoic Monashee Group. The Miocene 
paleochannel varies in width from 100 to 200 metres and is mineralized for a length of approximately 1000 
metres, although ore-grade material is confined to a length of 500 to 600 metres. The average thickness of the 
deposit is 50 metres. The paleohydrologic gradient from northwest to southeast is about 2 per cent. The 
Miocene-Pliocene plateau basalt formerly covering the deposit has largely been stripped off as a result of uplift 
and glaciation and the deposit is now covered by relatively impermeable beds of varved glacial clays and till 
(Figure 3). 

Conglomerate blankets the basement complex and also comprises thick units throughout the 
sedimentary sequence. Interbedded within the conglomerate units are much thinner horizons of fine to coarse- 
grained sandstone and minor mudstone. Fragments of slightly decomposed and carbonized wood, and other 
forms of vegetal material, are abundantly scattered throughout the sediments. Organic material within iron 
suiphide rich zones of the deposit has been broken down to form humic acids, which have precipitated together 
with uranium in voids within the conglomerate (Boyle, 1986). 

Although marcasite is scattered throughout the mineralized paleochannel, there are two zones, 
corresponding to two small depressions in the basement complex, where the mineral is in sufficient quantity to 
cement the conglomerate. The only identified uranium-bearing mineral is ningyoite. It occurs mainly as star- 
shaped concretions and accretionary masses surrounding clasts and marcasite grains in carbonaceous rich voids. 
The uranium content of the sediments gradually increases with depth, the basal conglomerate often containing 
more than 0.1 per cent uranium. 

Ore reserves in the southern part of the deposit are estimated at 2 055 700 tomes averaging 0.031 per 
cent uranium, to give 637 000 kilograms of uranium. Reserves in the northern part are estimated, from wide- 
spaced drilling, at over 1 000 000 tomes of 0.02 per cent uranium (Sutherland Brown et al., 1979). 

Reference numbers: 17, 30, 31, 32 41, 43, 94, 141, lV, 191, 195. 

Alias: Kallis Creek, PB Map Number: 4 
Deposit type: Basal Commodities: U 

MINFILE Number: 082ENW051 NTS: 082E14E 
Lat.-Long.: 49 45'm"-119 07' 35" Elevation: 1200 m 

The Haynes Lake deposit occurs in paleochannel sediments just south of, and down gradient from, the 
junction of two major paleovalley structures. The sediments, which are mainly conglomerate and coaly 
sandstone, are capped by an average of 75 metres of basalt (Figure 3). 

The uranium miner4 believed to be ningyoite, is commonly associated with iron sulphides, probably 
marcasite (Sawyer et 4 1981). The mineralized area measures about 2000 by 700 metres. Ore estimates are in 
excess of 2 million tomes grading slightly over 0.017 per cent uranium (Sutherland Brown et al., 1979). 

Reference numbers: 30,32, 96, lV, 191. 
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Alias: Collier Map Number: 5 
Deposit type: Basal Commodities: U 

MINFILE Number: 082ENE015 NTS: 082ElOW 
Lat.-Long.: 49 32' 30"-118 53' 00" Elevation: 1160 m 

The Fuki deposits occur within a northeast-trending paleochannel overlying biotite andesites and 
trachytes of the Eocene Penticton Group. Mineralization is traced for about 600 metres in length, 150 metres in 
width and up to 3 metres in thickness. Depth of the deposit is from 0 to 50 metres below surface. The 
discovery outcrop measured 10 by 3 metres and assayed 0.10 per cent uranium across 15 metres (McCammon, 
1970a). Massive basalt and basaltic tuff up to 45 metres thick, overlie fluvial and lacustrine sediments. 
Extensive areas of Coryell and Valhalla intrusive rocks, considered to be the main sources of uranium 
mineralization, occur topographically above and to the north of the deposit ( F w e  2). 

Secondary uranium mineralization is largely concentrated in the basal conglomerate and occurs as 
films on pebbles and in the matrix of loosely consolidated conglomerates and carbonaceous sediments. 
Autunite is the only uranium mineral identified. The Fuki deposits are estimated to contain more than 500 000 
tomes grading 0.025 per cent uranium (Boyle, 1982b). 

Reference numbers: 17,28,30,31,32,40,64,103,125,142,164,IT/, 191. 

Alias: Clark Map Number: 6 
Deposit type: Basal/Surficial Commodities: U 

MINFILE Number: 082ESW139 NTS: 082E05W 
Lat.-Long.: 49 29' 20"-119 46' 00" Elevation: 840 m 

The area south of Brent Lake is underlain by a Jurassic-Cretaceous granitic complex that is partly 
covered by Tertiary volcanic and sedimentary rocks. The Kettle River Formation, consisting of conglomerate, 
arkose and rhyolite tuff, is overlain by the Springbrook Formation, which is succeeded by the Marron Group 
and Marama Formation. 

Eve small patches of strongly radioactive (to 9000 counts per second) coal occur within conglomerate 
and greywacke, probably of the Marron Group. Selected grab samples assayed up to 15 per cent uranium. The 
coal is a low-grade lignite. It is not developed in seams but only as isolated patches within the matrix of the 
clastic beds. The uranium in the coal probably resulted from the adsorption or local reduction of uranium in 
groundwater by organic material. 

About 300 metres to the northwest, a 10-metre zone of radioactive soil (300 counts per second) 
overlying green pebbly sandstone occurs along the same horizon as the radioactive coal. To the southeast, the 
Brent Flats and Brent Swamp form an organic trap system with enriched uranium covering a 49 200 square 
metre area. Up to 0.04 per cent uranium occurs over a thickness of 0.5 metres. (Culbert, 1979b). 

Reference numbers: Sdi II4. 

ALias: Map Number: 7 
Deposit type: Basal Commodities: Th, U 

MINFLE Number: 082ESW176 NTS: 082E05E 
Lat.-Long.: 49 27' 00"-119 38' 30" Elevation: 870 m 

The area is underlain by Eocene volcanics of the Marron Group. The major radioactive unit comprises 
pink grits, tuffs and volcanic sandstones of the Yellow Lake Formation of the Marron Group. Analyses of these 
rocks average 65 parts per million uranium and range to more than 300 parts per million thorium (Culbert, 
1978a). The most radioactive rocks have locally undergone some zoisite-fluorite alteration and lesser quartz- 
carbonate and sericite alteration. The radioactive pink grit unit occurs as a northwest-trending, discontinuous 
band, 4.5 kilometres long. The beds are about 10 to 25 metres thick and contain carbonaceous organic trash. 
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Mildly radioactive surficial occurrences have been noted along the northwest shoreline of Skaha Lake 
(B.N. Church, 1989, pers. comm.). 

Rde~nce  numbers: 4751,53. 

ALias: Clark, Astro Map Number: 11 
Deposit type: Basal Commodities: Th, U 

MINFLLE Number: 082ESWl54 NTS: OS2E05W 
Lat.-Long.: 49 27' 45"-119 45' 20" Elevation: 840 m 

The Farleigh Lake area is underlain by a Jurassic-Cretaceous granitic complex that is partly covered by 
Tertiary volcanic and sedimentary rocks. The Kettle River Formation, consisting of conglomerate, arkose and 
rhyolite tmff, is disconformably overlain by purple and grey volcanics, wackes and siltstones of the Yellow Lake 
Formation of the Marron Group. These units are overlain by trachytes of the Nirnpit Lake member of the 
Marron Group and daute lams and feeder dikes of the Marama Formation. Block faulting occurs in the area 
and the northwest-trending Marron Valley fault lies to the east of Farleigh Lake. 

Radioactivity is associated with a pink grit unit, which occurs within wacke-shale lenses, intercalated in 
the lower part of the Yellow Lake alkaline volcanic assemblage. The well-layered grit unit is best exposed at 
the northwest end of Farleigh Lake, where it is 30 metres thick. The unit appears to be a channel deposit of 
reworked alkaline ash and ash-flow material. A drill hole 200 metres west of this exposure intersected 3.8 
metres of the grit unit. A 23-metre sample assayed 0.003 per cent uranium and O.Ol3 per cent thorium, within 
which is a 0.6 metre coal seam which assayed 0.065 per cent uranium and 0.0185 per cent thorium (Salazar, 
1978). The unit shows limonite-calcite alteration. 

Reference numbers: 46 4750, 174. 

VOLCANOGENIC DEPOSITS 

Three volcanogenic (Descarreaux, 1986) uranium-bearing zones, known as the Rexspar deposits, are 
located near Birch Island in central British Columbia. They lie conformable to the schistosity in the upper part 
of a trachyte unit (Eagle Bay assemblage), within altered mica, pyrite and fluorite-rich zones. The principal 
radioactive minerals are uraninite, uranothorite, torbemite, metatorbemite, thorianite and thorite. Uranium 
and thorium also occur in monazite and niobian-ilmenorutile. The geological setting and mineralogy suggest 
that the deposits were formed by deuteric, volatile-rich fluids during a late stage in the formation of the 
trachytic unit. 

The Riddle Creek showing, located 20 kilometres west of the south end of Okanagan Lake, occurs near 
an Eocene volcanic centre. This showing is described under vein deposits. The Husselbee showing, located 
near Atlin, occurs in metavolcanics and is described under skarn deposits. 

Alias: Birch Island Map Number: l3 
Deposit type: Volcanogenic Commodities: U, Th, fluorite, Ce, La 

MINFILE Number: OS2M 021 NTS: 082M12W 
La-Long.: 51 33' 40"-119 54' 40" Elevation: 1200 m 

The area is underlain by northeast-striking, moderately northwest-dipping felsic to intermediate 
metavolcanics and minor interlayered metasediients of the Devonian to Mississippian part of the Eagle Bay 
assemblage. The rocks hosting the uranium deposits consist of a deformed and metamorphosed pile of alkali 
feldspar porphyry, porphyry breccia, lithic tuff and breccia of trachytic composition, with occasional pyritic 
schist of rhyolitic composition. Rocks of this "trachyte" unit are light grey in colour and stained rusty brown or 
yellow due to widespread pyrite. They may be massive, brecciated, or markedly schistose and heated. 
Fractured and sheared crystals of potash feldspar and albitic plagioclase and rock chips of trachytic composition 
occur in a fme-grained groundmass of feldspar and sericite. The trachyte unit, which is 15 to 120 metres thick, 
is apparently a mixture of intrusive porphyry and its extrusive equivalent tuffs and tuff breccias. It is probably 
related to a Middle Devonian volcanic centre or vent. 
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The above unit is structurally underlain by quartz-seriate schist, chlorite schist and daatic to andesitic 
volcanic breccia, with interlayers of grey phyllite, slate, chert and sericitic quartzite (Figure 5). The prominent 
xhistosity, which parallels the compositional layering and was probabl produced during the fust deformational r phase, is deformed by tight, recumbent, east-trending second-phase fo ds. These are refolded by upright third- 
phase, northerly to northeasterly trending structures. Subsequent kink folds and prominent, north-trending 
tension fractures are commonly followed by post tectonic felsic and mafic dikes of Cretaceous or later age. 
High-angle, northerly trending faults control the distribution of the trachyte unit. 

Uranium and thorium mineralization occur exclusively in the trachyte, mainly in the dark-coloured, 
upper part of the unit, which shows extensive replacement by silver-grey fluorphlogopite and pyrite, with lesser 
fluorite and calcite. The replacement zones, a few centimetres to several metres in width, generally occur as 
coarse-grained segregations, which show conformable and crosscutting relationships and deformation similar to 
the surrounding rocks. The best grade material occurs in a series of discontinuous, conformable tabular masses 
or lenses, generally less than 20 metres thick and up to 140 metres long. The principal radioactive minerals 
include uraninite, uranothorite, torbemite, metatorbemite, thorianite and uranian thorite. They occur as tiny 
discrete grains within fluorphlogopite flakes, and cause pleochloric halos, or are scattered in the pyrite- 
fluorphlogopite matrix. Uranium and thorium also occur in monazite and niobium-henorutile. Rare earths, 
mainly cerium and lanthanum, occur in bastnaesite and monazite. Other minerals include celestite, galena, 
sphalerite, chalcopyrite, molybdenite, scheelite, siderite, dolomite, barite and quartz. 

The geological setting and mineralogy suggest that the mineralized zones were formed by deuteric, 
volatile-rich fluids during a late stage in the formation of the trachyte unit. The thorium enrichment and 
widespread rare earths associated with the uranium support a primary rather than a secondary origin for the 
uranium. A potassium-argon age of 236 8 Ma for fluorphlogopite from one of the mineralized zones (Morton 
et d, 1978), is considered a minimum age and used cautiously because of some analytical problems. This 
Permo-Triassic date suggests the mineralization is syngenetic and not related to the nearby Cretaceous Baldy 
Batholith. 

Three main tabular zones of radioactive mineralization occur parallel to the surfaces of the alkali 
feldspar porphyry and have irregular terminations above and below. The BD or Black Diamond Zone is a flat- 
dipping lens with a strike length of 140 metres, dipslope length of 90 metres and an average thickness of 15 
metres. A l.&metre sample across part of the zone assayed 0.09 per cent uranium, 0.14 per cent thorium oxide, 
0.025 per cent niobium and trace yttrium and lanthanum (McCammon, 1955a). The zone lies along the upper 
surface of the porphyry and the radioactivity appears to be mainly associated with uranothorite, associated with 
rutile. 

The A Zone, 600 metres east-northeast of the BD Zone, is a shallow-dipping (12 ) irregular lens 
averaging 15 metres thick and has been traced along strike for about 60 metres. It pinches out 60 metres 
downdip, where it appears to occur at a lower horizon in the porphyry mass. A 1.8-metre sample across the 
zone assayed 0.07 per cent uranium, 0.06 per cent thorium oxide, 0.015 per cent niobium and trace yttrium, 
lanthanum and cerium (McCammon, 1955a). The principal radioactive mineral is uraninite associated with 
rutile. 

The B Zone, 360 metres north-northeast of the BD Zone, averages 8 metres wide, has a strike length 
of about 60 metres and a dipslope length of about 75 metres. 

Reserves for the three zones outlined by polygons within a proposed open pit, as defined by a cut-off 
grade of 0.021 per cent uranium, are 1 114 385 tonnes grading 0.066 per cent uranium with an overall stripping 
ratio of 121 (B.C. M i t r y  of Energy, Mines and Petroleum Resources, Property Fde, Report by Kilborn 
Engineering, 1977). The mineralized zones also grade 5 to 10 per cent fluorite. Smaller zones include the F 
Zone, 450 metres to the west of the BD Zone, the H Zone, 600 metres to the north-northeast and the G Zone 
(082M022), 1420 metres to the northeast. 

The main zones of uranium mineralization lie 500 metres to the south and west on the Fluorite Zone 
(SPAR - 082M007). This zone has an estimated 1 441 820 tonnes grading 23.46 per cent CaF2 and contains no 
uranium reserves. 

Reference numbers: 2562  99, 100, 108,110,120,123,135 133, 140, 153, 155, 156,157, 179,191. 
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F w e  5: Geology of Rexspar deposit area (from Preto, 1978b) 
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SURFICIAL DEPOSITS 

Uranium deposits occur in postgfacial surficial material west of the Osoyoos-Okanagan trend (Figure 
6). These 'young' deposits, which have not yet developed enough daughter elements to give a conventional 
radiometric response, were discovered through geochemical investigation of uranium-bearing springs and 
alkaline lakes. The deposits occur as concentrations (up to 3000 parts per maon), within a few metres of the 
surface, formed by interaction of uranium-bearing groundwater with various components of soils or sediments. 
The uranium accumulates by two separate processes: 1) evaporation of the alkaline waters and 2) adsorption 
from these waters onto clays and organic matter. 

To date, no uranium minerals have been recognized and it appears that this loosely bound uranium is 
associated with clays, organic material (may be in precipitated humic acids as well as in organic trash) and 
perhaps with limonite and phosphatic minerals. Molybdenum is commonly associated with the uranium and 
enrichment of selenium and vanadium occurs in some deposits. The apparent ages vary from 1900 years to 18 
000 years. 

These surficial type deposits may be separated into several subclasses, based primarily on the specilk 
environment of deposition, such as closed basin oxidizing, valley-fi collector basin and flood-plain oxbow 
(Levinson et al., 1984). The fluviatile class includes the Prairie Flats and Covert Basin deposits. The lacustrine- 
playa class includes the Sinking Pond and Flats, North Wow Flat and the Stinkhole deposits. The Agur and 
Bald showings occur in a postglacial lake and a uraniferous bog, respectively. 

Another area of surficial showings, which also shows uranium daughter-product disequilibrium, is 
along the Trout Lake graben, 55 kilometres east of Atlin, in northern British Columbia. A major fault forms 
the west side of the graben, in a large intrusion of alaskitic quartz monzonite. Radioactive springs with high 
radon gas values(up to 82 856 picocuries per litre) and sediments and organic material with high uranium(up to 
0.18 per cent) and thorium(up to 0.08 per cent) occur along the main fault l ie.  The Atlin area showings 
include the Mir 3 or Radon Cirque, described in the vein section, and the Mir 7 or Delta Pool, described in this 
section. 

Alias: Dale Meadows Map Number: 17 
Deposit type: Surficial Commodities: U 

MINFILE Number: 082ENW073 NTS: 082El2E 
LaL-Long.: 49 35' 30"-119 42' 20" Elevation: 500 m 

The area is underlain by Eocene clastic sediments, ash flows and alkaline lavas of the White Lake 
Formation and Marron Group. Prairie Flats is a postglacial fluviatile deposit where uranium occurs in a 
collector basin composed of organic-rich valley fii deposited by Prairie Creek. Upwelling of groundwater into 
organic-rich soils, topographic control and concentration of uranium by evaporitic discharge and ion 
adsorption-reduction are the principal depositional controls. 

Uranium inventory to a depth of approximately 2 metres is about 178 tomes of contained uranium. It 
is estimated, that since the glacial retreat, uranium has accumulated at a rate of about 23 kilograms per year 
(Levinson et al., 1984). 

Refernce numbers: 4456, 118. 
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Figure 7: Covert Basin deposit; Cross-sections (from Levinson et al., 1984) 
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Alias: Hunter Map Number: 18 
Deposit type: Surficial Commodities: U 

MINF'ILE Number: 082ESW164 NTS: 082E04E 
Lat.-Long.: 49 14' 10"-119 32' 45" Elevation: 320 m 

The area is underlain principally by three distinct phases of medium-grained intrusive rocks of the 
Jurassic Oliver plutonic complex. These are, from oldest to youngest, biotite-hornblende quartz monzonite, 
porphyritic biotite quartz monzonite, and muscovite-garnet quartz monzonite Additional phases include diorite 
and fine-grained dikes and pods of quartz monzonite. Upper Proterozoic metamorphic rocks of the Shuswap 
metamorphic complex lie to the northeast ( F i e  6). 

The Covert Basin prospect is a fluviatila type d surfxial uranium deposit. It occurs in an ancient 
meander(oxbow), which is now a valley margin-swamp, on the flood plain of the Okanagan River where it has 
eroded into a glacial terrace. Uraniferous groundwaters are inf~ltrating from side drainages into the porous 
terrace. Here the uranium is adsorbed and probably reduced in peat layers within sand and clays. The deposit 
contains about 23 tonnes of uranium (Levinson et aL, 1984) (Figure 7). 

The uranium-enriched area covers 72 000 square metres and a 1.6 metre thick layer averages 0.018 per 
cent uranium, with a 0.5 metre thickness assaying 0.05 percent uranium (Culbert, 1979b). 

Reference numbers: 56, 118. 

SINKING POND AND FLATS D E P O S ~  

Alias: SYN Map Number: 19 
Deposit type: Surficial Commodities: U 

MINFILE Number: 082ESW174 NTS: 082E04E 
Lat.-Low: 49 11' 50"-119 35' 20" Elevation: 500 m 

The bedrock geology is similar to the Covert Basin area. The Sinking Pond and Flats occurrences are 
postglacial, lacustrine-playa, closed-basin types of deposits. The Sinking Flats is about 250 metres long, 60 
metres wide and averages 3 metres thick. It averages 0.028 per cent uranium and contains about 13 500 
kilograms of uranium (Leighton, 1979b). The Sinking Pond, 500 metres to the south, measures 130 by 80 by 6 
metres. It averages 0.017 per cent uranium and contains about 9500 kilograms of uranium (Leighton, 1979b). 
The underlying rocks are likely sources of labile uranium with possible contributions from mineralized fault 
zones. 

1 

Reference numbers: 54 113. 

Alias: RKL Map Hurnbcr: 20 
Deposit type: S u r f i d  Commodities: U 

MINFILE Number: 082ESW177 NTS: 082E04E 
Lat.-Long.: 49 12' 45"-119 34' 30" Elevation: MO m 

The bedrock geology is similar to the Covert Basin area. The Wow Lakes lie along a north-northeast 
trending linear which separates muscovite-garnet quartz monzonite to the east and porphyritic biotite quartz 
monzonite to the west. 

The North Wow Flat is a postglacial, lacustrine-playa, closed-basin type of deposit which is forming 
within a few metres of the surface by enrichment of uranium (up to 0.02 per cent uranium) and other elements 
by evaporative pumping. The uranium is concentrated within grey and white clays, as a salt from oxidizing 
groundwaters in an arid environment. No uranium minerals have been recognized. The underlying rocks are 
sources of labile uranium with possible contributions from mineralized fault zones. The North Wow Flat 
deposit contains about 12 tonnes of uranium (Levinson et al., 1984). 

Reference numben: 18,561 112,118. 
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Alias: Faulder Map Number: 21 
Deposit type: Surficial Commodities: U 

MINFILE Number: 082ENW067 NTS: 082E12E 
Lat.-Long.: 49 37' 50"-119 44' 20" Elevation: 780 m 

The area is underlain by granitic rocks of the Middle Jurassic Okanagan batholith. These vary from 
diorite to granodiorite, but are typically quartz diorite. The Stinkhole is a north-trending, postglacial, 
lacustrine-playa closed basin containing muds enriched in uranium. The deposit measures 500 by 100 metres 
and is up to 8 metres thick. An &metre auger sample assayed 0.022 per cent uranium and another 2-metre 
sample assayed 0.058 per cent uranium (CuIbert and Leighfon, 19'77). 

Re/ernce numbers: 56 58. 

Alias: Map Number: 22 
Deposit type: Surficial Commodities: U, Mo 

MLNFILE Number: 082ENW070 NTS: 082E12W 
Lat.-Long.: 49 33' 45"-119 47' 30" Elevation: 910 m 

The area is underlain by homogeneous equigranular coarse-grained biotite hornblende granodiorite of 
the Okanagan batholith, which is cut by 3 to 12 metres wide fine-grained aplite dikes. 

A postglad lake soil sample assayed 0.152 per cent uranium (Culbert, 1978b). The uranium is not 
accompanied by abnormal amounts of thorium and, although the secondary uranium is far from being in 
equilibrium with its daughter products (19 per cent), the radium levels tend to be above those usually associated 
with uranium resulting from alkaline water transport of uranium alone. A large discrepancy between radium 
and lead-214 content suggests the sedimentary uranium is in an adsorbed or surficial form with a high radon 
escape ratio. 

About 800 metres to the east, traces of molybdenite occur as fine blebs and streaks in an east trending 
aplite dike. It is associated with coarse-grained, quartz-rich laminae. 

Refernce numbers: 54, 56. 

Alias: Map Number: 23 
Deposit type: Surfiual Commodities: U 

MINF'ILE Number: 082LSW082 NTS: 082L04E 
Lat.-Long.: 50 03' 55"-119 31' 40" Elevation: 950 m 

The area is underlain by quartz monzonite, granodiorite, potassium feldspar porphyry and diorite of 
the Jurassic Nelson and Valhalla intrusions. These rock are unconformably overlain to the west by porphyritic 
andesite of the Eocene Kamloops Group. 

A uraniferous bog overlies the quartz monzonite. A few pits were dug along a 600-metre, northerly 
trend to investigate the content of the bog and distribution of the uranium. Bog pit #3, dug to a 2-metre depth, 
contains homogenous black organic muck with cedar wood-fibre roots, underlain by sand, organic material and 
sticky clay. A 1.4-metre sample of the organic material assayed 0.035 per cent uranium; this includes a 0.3- 
metre sample running 0.125 per cent uranium (Robertson, 1979). 

Refernce numbers: 166. 
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Ministry of Energy, Mines and Peb*ofeur?z Resources 

Alias: Delta Pool Graben Map Number: 24 
Deposit type: Surficial/Vein Commodities: U, Cy Pb, Zn, Ag 

MINFILE Number: 104N 112 NTS: 104N10W 
Lat.-Long.: 59 38' 20"-132 49' 30" Elevation: 1030 m 

The area is underlain by alaskitic quartz monzonite of the Cretaceous to Tertiary Surprise Lake 
batholith, which is commonly cut by aplitic and pegmatitic phases. The 'Trout Lake graben' trends northerly 
across the area. The Graben area contains several radioactive springs and pools with high radon values. A 
sample from the Delta pool analysed 82 856 picocuries per litre radon gas. A nearby soil sample assayed 0.11 
per cent uranium, 0.62 per cent copper, 054 per cent lead and 15.8 grams per tonne silver (Leighton and 
Culbert, 1978); (Figure 8). 

A drill hole in the area encountered a 2-metre radioactive zone with sericite, chlorite, pyrite and 
chalcopyrite. A 60-centimetre sample assayed 0.008 per cent uranium and a l-metre sample assayed 0.005 per 
cent uranium, 4.8 grams per tonne silver and 0.15 per cent copper (Kerr, 1978). Minor galena and sphalerite 
were also noted. Propylitic alteration of the quartz monzonite is recognized by the presence of 
montrnorillonite, chlorite, senate, quartz and stilbite. 

Postmagmatic processes removed orthomagmatic uranium and concentrated it within altered zones in 
the intrusion. A leachable uranium component is evidenad by the high concentrations of uranium in stream 
water and sediments (Ballantyne and Littlejohn, 1982); (Egure 9). 

Reference numbers: 15 60, 102, 116, 174 199. 

PEGMATITIC OCCURRENCES 

Pegmatites containing uranium and thorium occur mainly in the southern Omineca Belt around the 
Friages of the Shuswap metamorphic complex. These deposits are generally formed during high-grade 
metamorphism and are usually associated with anatectic silicate melts. The pegmatites occur in gneisses, 
schists, granites, granodiorites, quartz monzonites and syenites. Radioactive minerals include uraninite, 
uranothorite and uranium secondaries and the accessories monazite, allanite, sphene and ilmenite. 

The Grand Forks - Nelson area contains the largest concentration of radioactive pegmatite occurrences 
in British Columbia These include the SD 7, Try Again, Mota, Crystal and Crescent showings. Pegmatite 
showings in other areas include the Cran showings southeast of Revelstoke, the Bearcub showing east of 
Vernon, the Bow southeast of Golden, the Laura showing east of Manson River and a showing east of Stewart. 

Alias: Radar Map Number: 54 
Deposit type: Pegmatite Commodities: U 

MINFILE Number: 082ESE142 NTS: 082EOlW 
Lat.-Long.: 49 07' 20"-118 23' 25" Elevation: 1200 m 

The area is underlain by the Upper Proterozoic Grand Forks Gneiss, a raised fault block of high-grade 
metamorphic rocks of the Shushwap metamorphic complex The rocks consist of biotite, amphibole and 
pyroxene schists and gneisses, interlayered with pegmatite and leucogranite, with minor quartzites and 
calcareous rocks. They are cut by north-trending quartz monzonite stocks and dikes and small stocks of biotite 
hornblende diorite and quartz diorite with minor amphibolite and pyroxenite. Regional foliation of the gneisses 
strikes northwest and dips 20 to 50 southwest. 

Principal hostrocks for the uranium mineralization are quartz-rich pegmatites, which are interlayered 
with the biotite gneisses and schists. Urani.de is associated with biotite clots in the pegmatite and biotite 
gneiss. Distribution of the uranium is erratic within the pegmatites, which seldom exceed 2.0 metres in 
thickness. The radioactive area measures about 40 by 40 metres. A grab sample assayed 0.44 per cent uranium 
(Kermeen, 1971) and a ddl hole intersected 0.034 per cent uranium over 2.7 metres (Quadros, 1979). 

Reference numbers: 92, 101, 126, 159. 
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Figure 8: Surficial uranium in the Trout Lake graben, Atlin area (from Culbert and Leighton, 1981) 
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Figure 9: Genetic model of mineralization within the Surprise Lake batholith between Weir Mountain and 
Trout Lake, Atlin area (from Ballantyne and Littlejohn, 1982) 



Bntkh Columbia 

Alias: Lemon Creek Map Number: 55 
Deposit type: Pegmatite Commodities: U 

MINFILE Number: 082FNW192 NTS: O82F11W 
Lat.-Long.: 49 42' 00"-117 26' 00" Elevation: 670 m 

A quartz-pegmatite within granite of the Jurassic/Cretaceous Nelson intrusions contains disseminated 
allanite and possibly fergusonite. A selected sample assayed 0.043 per cent uranium (Peck, 1956b). 

Reference numbers: 149. 

Alias: China Creek, U3, Genelle Map Number: 56 
Deposit type: Pegmatite Commodities: U, Th 

MINFILE Number: 082FSW212 NTS: 082F04E 
Lat.-Long.: 49 14' 00"-117 42' 00" Elevation: 756 m 

Coarse-grained feldspar and quartz are the dominant minerals in layered, shallow-dipping pegmatoid 
horizons of the Castlegar gneiss complex, which may be a metamorphic equivalent of the Pennsylvanian Mount 
Roberts Formation. Euhedral and subhedral grains of pitchblende, up to 1 millimetre across, occur in the 
pegmatites. The best assay result was about 0.02 per cent uranium across a thickness of 45 centimetres. Several 
radioactive occurrences lie to the west of this showing. 

Reference numbers: 73, 117,172, 182. 

Alias: Lucky Boy Map Number: 57 
Deposit type: Pegmatite Commodities: Nb, Ta, U, Th, Ti, Y 

MINFILE Number: 082FSW272 NTS: 082FO5E 
Lat.-Long.: 49 27' 35"-117 35' 30" Elevation: 780 m 

Gneiss and augen gneiss of the Castlegar gneiss complex, of unknown age, are intruded by a Middle 
Eocene Coryell syenite stock. Greisen and pegmatite zones occur in a cupola of the syenite. Two of the larger 
quartzose pegmatite-greisen zones, 300 metres apart, measure 20 by 30 metres and 8 by 30 metres. They 
consist predominantly of coarse-grained feldspar with minor quartz and muscovite and contain niobium- 
tantalum oxide minerals. The black radioactive minerals are likely samarskite and ilmenorutile or niobium 
rutile, which occur as disseminations in reddish feldspar and in patches up to 5 centimetres across. A sample of 
samarskite assayed 5.8 per cent uranium, 2.5 per cent thorium, 25.7 per cent niobium and 9.8 per cent tantalum 
(Eastwood, 1957). A more recently collected grab sample assayed 1.25 per cent Nb205 and 0.14 per cent 
Ta205 (Graf, 1985). 

The niobium-tantalum minerals are believed to have formed from magmatic fluid during a process of 
differentiation and concentration of metal-rich volatile phases in the roof of the intrusive body (Graf, 1985). 

Reference numbers: 66; 79. 

Alias: Map Number: 58 
Deposit type: Pegmatite Commodities: U 

MINFTLE Number: 082LNE033 NTS: 082L16E 
Lat.-Long.: 50 46' 50"-118 02' 20" Elevation: 790 m 

Fine to medium-grained quartz-feldspar pegmatites are interlayered with biotite-quartz-feldspar gneiss 
of the Shuswap metamorphic complex Foliation of the gneiss strikes 80 to 100 and dips 10 to 30 north. Some 
of the pegmatites crosscut the gneiss as dikes and sills, however, the Iargest pegmatites are conformable lenses 
with thicknesses to 5 metres and strike lengths to 70 metres. 
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Radioactivity is associated with the granitic pegmatites, with anomalous zones up to several metres 
long and a few centimetres wide. Mineralization consists of uraninite which is associated with a biotite clot in a 
pegmatite 8 centimetres wide . A sample across the 8 centimetres assayed 0.350 per cent uranium (Hughes and 
Walker, 1978). 

Reference numbers: 94. 

Alias: Spar Map Number: 59 
Deposit type: Pegmatite Commodities: Feldspar, U, Th, rare earths 

MINFILE Number: 082LSE015 NTS: 082L02W 
Lat.-Long.: 50 14' 40-118 48' 33" Elevation: 854 m 

A 125 by 2.65 kilometre stock of pegmatite intrudes quartz-mica schist of the Monashee complex and 
is bounded on the south and west by Tertiary Kamloops Group volcanic rocks, and on the north and east by 
granitic rocks of the Shuswap metamorphic complex 

The principal pegmatite body outcrops in an area 15 kilometres by 0.75 kilometres. The pegmatite 
consists of feldspar, quartz, muscovite, biotite and garnet. Feldspar content varies inversely with quartz in 
distinct zones. A feldspar-rich core zone is flanked by feldspar-poor zones rich in quartz. 

A trench 5.5 metres long exposed monazite erratically dispersed along a lens of fme-grained, granular, 
dark, smokey quartz 0.6 metre wide. A chip sample along the length of the trench gave the following chemical 
compositions: 0.069 per cent thorium oxide, 0.037 per cent uranium, 0.25 per cent yttrium, 0.03 per cent 
ytterbium, 0.044 per cent lanthanum, 0.07 per cent cerium, 0.046 per cent neodymium, 0.027 per cent erbium, 
0.021 per cent gadolinium and 0.003 per cent thulium (McCammon, 1971). Grab samples returned values up to 
0.20 per cent uranium and a 0.8-metre chip sample assayed 0.13 per cent uranium (Glass, 1971). The ratio of 
thorium to uranium ranged from 6:l to 121. Fluorescent secondary uranium minerals occur within the 
radioactive zones. 

Reference numbers: 76,127. 

Bow SHOWING 

Alias: Demon, Moose Creek Map Number: 60 
Deposit type: Pegmatite Commodities: Ti Th, Nb, rare earths, U, Fe 

MINFILE Number: 082N 027 NTS: 082NOlW 
Lat.-Long.: 51 11' 40"-116 21' 00" Elevation: 2380 rn 

Nepheline syenite of the Devonian Ice River complex intrude limestone, quartzite and shale of the 
Upper Cambrian Ottertail Formation. The intrusive rocks are mainly jacupirangite, which is a nepheline- 
bearing clinopyroxenite, with a rim of ijolite-urtite. Irregular pegmatihc d i e s  and lenses occur in all rocks. 
Pegmatite minerals include calcite, biotite, pyroxene, magnetite-ilmenite and schorlomite, with minor pyrite, 
pyrrhotite, nephelite and accessories. 

Titanium-iron mineralization, mainly as sphene, occurs in quartzite, pegmatite and intrusive rocks. 
Assays range to 13.2 per cent Ti and 20.6 per cent iron (Gallant, 1971). Knopite, a cerium-bearing 
perovskite, occurs in a pegmatite 9 e. Sodalite is present as veins in the intrusive. Analysis for niobium 
returned 0.67 per cent C W 5  (Gallant, 1971). Twelve hundred metres to the south of this sample is a 
radioactive northeast-trending shear zone with values to 0.019 per cent uranium. Other commodities include 
thorium (up to 0.077 per cent ThO;? over 3 metres) and traces of rare earths, chiefly lanthanum and ytterbium 
(McCammon, 195%). 

Ilmenite and magnetite-bearing gravels and sands occupy the valley along Moose Creek. Samples from 
a 10 by 300 metre area returned assays up to 8.2 per cent Ti02. 

Reference numbers: 69, 71, 75, 124. 
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Figure 10: Blue River carbonatites (from White. 1985) 

L E G E N D  

Ouartz-feldspr-biotite gneiss 

Figure 11: Geology of the Verity deposit (from  owe; 1958 and Aaquist, 1982b) 
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Ministry of Energy, Mines and Petroleum Resources 

Alias: Laura No. 2 Map Number: 61 
Deposit type: Pegmatite Commodities: Th, rare earths 

MINRLE Number: 0930 021 NTS: 093012W 
Lat.-Long.: 55 31' 19"-123 56' 21" Elevation: 1585 m 

Upper Proterozoic Ingenika Group rocks, consisting of siliciclastic sediments and minor carbonates are 
highly metamorphosed and subsequently intruded by granodioritic bodies and associated pegmatites which are 
possibly early Cretaceous. The metamorphic rocks (Wolverine complex) consist of amphibolite and calcsilicate 
gneiss, schists, micamus quartzite and crystalline limestone. Metasomatism of the Wolverine amphibolite 
gneisses resulted in a secondary allralic overprinting, possibly related to a deepseated intrusion. 

The Laura showing occurs within a 110 by 60 metre zone of alkalic alteration. Monzonite (Mount 
Bisson intrusions) outcrops to the south. Biotite amphibolite appears to be altered to banded aegirine-augite 
alkali-feldspar syenite. Within the alteration zone are various pegmatites containing allanite, nepheline, 
monazite, quartz, magnetite and feldspar. The allanite pegmatites are up to 30 metres long and 4 metres wide. 
A sample of allanite pegmatite assayed 0.11 per cent thorium, 2.24 per cent lanthanum, 253 per cent cerium, 
0.13 per cent praseodymium, 058 per cent neodymium and 0 5  per cent samarium. (Halleran, 1988). 

Rqewnce numbers: 85 83. 

Alias: Map Number: 62 
Deposit type: Pegmatite Commodities: U, Th 

MINFLLE Number: 104A 0% NTS: 104A04E 
Lat.-Long: 56 06' 00"-129 31' 00" Elevation: 760 m 

An early Tertiary quartz monzonite pluton cuts Jurassic to Cretaceous Hazelton Group sediments. 
The pluton contains radioactive coarse quartz-feldspar-muscovite-biotite pegmatite phases, with pyrite, 
uraninite and cyrtolite. A selected sample assayed 0.1 per cent uranium and 0.02 per cent thorium (Bell and 
Jones, 1979). 

Reference numbem 23. 

CARBONATITES 

Carbonatites are ultramafic igneous rocks composed of more than 50 per cent carbonate minerals. In 
British Columbia they occur in a broad belt along the Rocky Mountain Trench. Two localities containing 
significant radioactivity include the Verity prospect, north of Blue River and the Lonnie prospect, near Manson 
Creek. On the Verity prospect, carbonatite layers were intruded into sediments as sill-like bodies prior to 
deformation and metamorphism to upper amphibolite grade (Figures 10 and 11). Carbonatite on the Lonnie 
prospect occurs with syenite and monzonite within metasediments (Figure 12). Minerals include pyrochlore 
and columbite with values in niobium, tantalum, rare earths, uranium and thorium. 

Alias: Lempriere Map Number: 92 
Deposit type: Carbonatite Commodities: Nb, Ta, U, rare earths 

MINFILE Number: 083D 005 NTS: 083D06E 
Lat.-Long.: 52 23' 57-119 09' 25" Elevation: 870 m 

Carbonatite, consisting of beforsite and sovite, occurs as sills within quartz-hornblende-mica schist of 
the semipelite-amphibolite division of the Hadrynian Horsethief Creek Group. The beforsite and sovite-fenite 
gneiss are generally separate units, but they locally intrude each other (Figure 11). A tectonic breccia, showing 
hairline fractures, is common in the beforsite. A banded texture caused by layering of the accessory minerals 
apatite, amphibole, olivine, magnetite, vermiculite, biotite, pyrite, pyrrhotite, pyrochlore, columbite and zircon, 
is common in the sovite unit and less developed in the beforslte unit. 
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Figure 12: Geology of Lonnie Carbonatite area 
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The pyrochlore and columbite crystals occur as octahedrons up to 3 centimetres in diameter. The 
major elements in pyrochlore are sodium, tantalum, niobium, calcium and locally minor uranium. The major 
elements in columbite are niobium and iron. A 1.1-metre sample, taken in 1952, assayed 0.6 per cent Nb205, 
0.095 per cent uranium and 4.85 P205 (McCammon, 1953). The beforsite on the Verity claim is the best 
mineralized unit, itself being mineralogically stratified. The Verity carbonatite is up to 30 metres thick and can 
be traced from the Specimen pit up the hillside for 800 metres to the east-northeast. It likely continues to the 
Paradise carbonatite (083W06), 4500 metres to the east-northeast. 

The Verity carbonatite has indicated reserves of 2 million tomes of 0.118 per cent Nb205 and 0.020 
per cent Ta205 (Aaquist, 19821). Rare earths occur in the carbonatite as indicated by assays of a sample with 
the following values: 0.165 per cent cerium, 0.10 per cent neodymium, 0.065 per cent lanthanum and 0.022 per 
cent uranium. 

Reference numben: 1 , 5  5, 122, 137, 150, 151, I& 202 

Alias: Granite Creek Map Number: 93 
Deposit type: Carbonatite Commodities: Nb, zircon, Ti, U Th 

MINF'ILE Number: 093N 012 NTS: 093N09W 
LA.-Long.: 55 40' 47"-l.24 22' 54" Elevation: 1140 m 

A conformable medium-grained carbonatite complex intrudes metasediments of the Upper 
Proterozoic Wolverine complex (Ingenika Group). The metasediients include quartz-hornblende gneiss, 
quartzite and garnet-biotite-muscovite schist (Figure 12). Both the carbonatite complex and the country rocks 
have been metamorphosed to amphibolite grade. The northern contact of the complex is mylonitized. 

The Lonnie carbonatite complex consists of discontinuous lenses of syenite, monzonite and sovite. The 
syenite, composed of oligoclase, microcline and up to 25 per cent calcite, contains the accessory minerals 
muscovite, mcon, henorutile and columbite ((Fe&h~)(Nb,Ta)$~). Two varieties of carbonatite are present. 
The aegkine sovite contains calcite, microcline, perthite and aeprine and the accessory minerals apatite and 
uranium-bearing pyrochlore ((Ca,Na,Y;Ce,Th,U,Ti) (Nb,Tah-Og(O,F,OH)). The biotite sovite contains 
calcite, biotite and accessory plagioclase, microcline, apatite, zircon, columbite, henorutile and ilmenite. Pods 
of fenitized country rock occur within the complex and the country rock is typically fenitized for tens of metres 
away from the contacts. 

The carbonatite zone measures 500 by 50 metres, along a 120 strike and 60 southwest dip. Surface 
sampling indicates a grade of 0.21 per cent Nl@ for 500 metres and diamond drilling indicates similar grades 
for N W 5  and zirconium d u e s  of 0.45 per cent f ~ a ~ l o r ,  1982). Uranium assays are low. A recent 
spectrometer survey of the area revealed thorium as the radioactive element (F. Ferri, 1990, pers. comm.). 

Reference numbers: 81,88,146,150,151,192 

PLACER DEPOSITS 

The largest radioactive placer deposits in British Columbia occur southeast of Golden, along Malloy, 
Vowell, Bugaboo and Forster creeks (Figure 13). The Cretaceous Bugaboo and Horsethief batholiths intrude 
Hadrynian Windermere sediments of the Horsethief Creek Group and Heliiian Purcell sediments, respectively. 
The east part of the Bugaboo intrusion consists of medium-grained leucocratic-quartz monzonite to coarse- 
grained biotite quartz monzonite. The Horsethief intrusion is zoned from fme-grained/medium-grained 
granodiorite to coarse-grained quartz monzonite. 

Black-sand placer concentrations containing thorium, uranium and niobium-bearing minerals occur in 
the outwash gravels from glacier action on the batholiths. Minerals include uraninite, allanite, rutile, titano- 
columbite, euxenite-polycrase, pyrochlore, monazite, uranothorite, magnetite, ilmenite, apatite, andalusite, 
zircon, epidote, fluorite, garnet, hematite, pyrite, lepidocrocite, sphene, cassiterite and molybdenite. 

The only uranium and thorium known to be exported from British Columbia was from placers on 
Malloy and Vowell creeks. 
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Alias: Map Number: 99 
Deposit type: Placer Commodities: U, Nb, Th, rare earths 

MINFILE Number: 082KNE008 NTS: 082K15W 
Lat.-Low: 50 52' 20"-116 52' 50" Elevation: 1550 m 

The Malloy Creek deposit is about 2500 metres long and 300 metres average width. In 1969, J.M. 
Black calculated reserves of 9 330 000 cubic metres of gravel grading 19.6 grams per cubic metre uranium, 97.85 
grams per cubic metre %05, 688 grams per cubic metre thorium oxide, 8 kilograms per cubic metre 
magnetite and 059 &grams per cubic metre ilmenite (Saunders, 1974). A 1.2-metre sample assayed 0.1 per 
cent uranium, 0.47 per cent titanium, 034 per cent zirconium, 0.19 per cent thorium, 0.035 per cent vanadium, 
0.U per cent columbium, 0.025 per cent cerium and 0.038 yttrium. 

Alias: Map Number: 100 
Deposit type: Placer Commodities: U, Nb, Th, rare earths 

MINFILE Number: 082KNE007 NTS: 082- 
Lat.-Long.: 50 50' 00"-116 48' 00" Elevation: 1630 m 

The Vowell Creek deposit is about 720 metres long and averages 250 metres wide. In 1%9, J.M. Black 
calculated reserves of 9 748 000 cubic metres grading 19.1 grams per cubic metre uranium, 148.25 grams per 
cubic metre Nb205(columbium pentoxide), 33.2 grams per cubic metre thorium oxide, 5.93 kilograms per cubic 
metre magnetite and 1.78 kilograms per cubic metre ilmenite (Saunders, 1974). Work in 1979 increased 
calculated reserves to 15 292 000 cubic metres of placer grave15 grading 18.1 grams per cubic metre uranium 
and 19628 grams per cubic metre Nb205 (Northern Miner, October 25,1979). Manganese was also reported 
to occur. 

Reference numbers: 95, 109, I@ 175. 

Alias: Bugaboo Map Number: 101 
Deposit type: Placer Commodities: U, Nb, Th, rare earths 

MINFILE Number: 082KNE023 NTS: 082K10E 
Lat.-Long.: 50 44' 50"-116 43' 00" Elevation: 1490 m 

The Upper Bugaboo placer deposit measures 1170 by 170 by 5 metres and contains approximately 
1,000,000 cubic metres of gravel. A sample assayed 0.18 per cent uranium (Lang, 1952). In 1955,11,309 
kilograms of concentrate were produced from 5520 cubic metres of gravel (Merrett, 1957). 

Reference numbers: 108, 109, 136, 163, 168. 

Alias: Map Number: 102 
Deposit type: Placer Commodities: U, Nb, rare earths, Th 

MINFILE Number: 082KNE005 NTS: 082K09E 
Lat.-Long.: 50 39' 00"-116 23' 30" Elevation: 1420 m 

Placer concentrations occur intermittently along Forster Creek and its tributaries for 12 kilometres. A 
heavy mineral fraction from the upper part of the creek assayed 0.11 per cent uranium. 

Reference numbers: 109, 163, 168. 
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VEIN OCCURRENCES 

Veins are the most common and varied type of radioactive occurrence in British Columbia. They have 
predominant structural control, often occupying faults, fractures and shears in a variety of hostrocks. 
Mineralogy and chemistry of the veins may be simple, with uranium predominantly as urani.de and 
secondaries, or complex, with minerals such as zeunerite, kasolite and sulphides. 

In the Atlin area, quartz monzonite and alaskite of the Surprise Lake batholith contain radioactivity 
associated with mineralized shear zones. The uranium minerals zeunerite, kasolite and autunite occur with 
copper, silver, tungsten, lead and zinc minerals. Examples of showings with this complex mineralopy are Purple 
Rose, Fisher, Dixie, Cy 4, Mir 3 and IRA, which lie east of Atlin, and Net 3, which lies west of Bennet Lake. 
The Mir 3 showing is in the area of several radioactive springs (Figure 9) and the Net 3 showing is also near a 
radioactive spring with high silver and uranium organic-sediment values. 

In the Rocher Debodd area near Hazelton, urani.de, associated with gold, silver, cobalt-nickel 
sulpharsenides, molybdenum and tungsten. occurs in vein-shears within granodiorite of the Rocher Dtboult 
stock. These past-producers of gold, silver, copper and tungsten include the Red Rose, Victoria and Rocher 
Deboule prospects. 

The Little Gem, located near Gold Bridge, is a uranium-gold-cobalt vein in a shear zone within 
granodiorite. The Nithi Mountain showing, located near Fraser Lake, contains the uranium minerals, autunite, 
torbernite and sabugalite, which occur in fractures along a rhyolite porphyry dike within quartz monzonite. The 
Novelty, located in the Rossland area, is a gold-molybdenite-cobalt occurrence with minor uraninite, occurring 
in fractures within hornfels breccia of the Rossland Group. 

A variety of plutonics, volcanics and sediments are host to other vein showings. Examples of these 
include Smoke, Rosyd, Radium, Stan, Contact Lake and Riddle Creek. 

Alias: Cracker Creek Map Number: 110 
Deposit type: Vein Commodities: U, Cu, Ag, Th, fluorite 

MINmLE Number: 104N 005 NTS: 104NllW 
Lat.-Long.: 59 43' 20"-133 18' 55" Elevation: 1820 m 

Quartz monzonite and alaskite of the Cretaceous to Tertiary Surprise Lake batholith intrude the 
Permian Cache Creek Group comprising argillite, quartzite and limestone and the Atlin intrusions consisting of 
basic rocks, enclosed in ultramafic masses of serpentinized peridotite. 

A northwest-trending shear zone within the alaskite, near its contact with the sediments, contains 
intermittent mineralization along a possible 500 metre length. Minerals include zeunerite, autunite, 
arsenopyrite, tetrahedrite, pyrite, galena and minor fluorite. A sample of kaolinized alaskite from the original 
trench assayed 0.075 per cent uranium and 0.011 per cent thorium oxide and two samples from the west part of 
the shear assayed 1.06 per cent copper, and 0.050 per cent uranium and 0.042 per cent thorium oxide, 
respectively (Holland, 1956d). A magnetite-grossular skarn, one metre wide with azurite, malachite and 
possible scheelite, occurs near the shear zone. 

Reference numbers: 26, 45, 90. 

Alias: Map Number: 111 
Deposit type: Vein Commodities: U, Cu, W 

MINFILE Number: 104N 084 NTS: 104NllW 
Lat.-Long.: 59 42' 30"-133 26' 20" Elevation: 1890 m 

Quartz monzonite and alaskite of the Cretaceous to Tertiary Surprise Lake batholith intrude the 
Permian Cache Creek Group comprising argillite, quartzite and limestone and the Atlin intrusions consisting of 
basic rocks enclosed in ultramafic masses of serpentinized peridote. Granitic rocks of the Coast intrusions lie to 
the northeast. 
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Two northeast-striking mineralized shear zones cut the kaolinized alaskite. Minerals include 
arsenopyrite, wolframite, pyrite, tetrahedrite and zeunerite. A selected sample assayed 0.064 per cent uranium 
and 0.66 per cent copper (Holland, 1956b). 

Reference numbers: 90. 

Alias: Mont Map Number: 112 
Deposit type: Vein Commodities: U, Cu, fluorine 

MINFILE Number: 104N 086 NTS: 104NllE 
Lat.-Long.: .59 36' 05"-133 11' 15" Elevation: 1800 m 

Alackite and quartz monzonite of the Cretaceous to Tertiary Surprise Lake batholith intrudes Permian 
Cache Creek Group sediments consisting of argillite, limestone and chert. Near the contact the alaskites are 
sheared and altered to albite, clay and sericite. The sample of altered alaskite, containing up to 15 per cent 
topaz, assayed nearly 2 per cent fluorine; however no fluorite was noted in thin section (Bilquist and Culbert, 
lW7a). 

A radioactive zone 30 metres wide in the alaskite contains vugs and fractures with zeunerite, 
arsenopyrite and minor chalcopyrite (figure 14). A grab sample assayed 0.105 per cent uranium, 0.76 per cent 
arsenic and 0.03 per cent copper (Bilquist and Culbert, 1977a). 

Reference numbers: 25. 

Alias: Weir Mt., WHI Map Number: 113 
Deposit type: Vein Commodities: U, Zn, Pb 

MINFILE Number: 104N 087 NTS: 104N10W 
Lat.-Low: 59 39' 45"-132 5 9  20" Elevation: 1860 m 

Mount Weir lies witbin the Surprise Lake batholith, a lobe of the Coast plutonic complex The 
batholith consists of several phases of alaskite, quartz monzonite and granite. (See Figure 9). 

In Zone A, tension fractures filled with smoky quartz veins carrying galena, sphalerite, magnetite, 
fluorite and hematite occur in coarse-grained alaskite. A grab sample from a quartz vein 20 centimetres wide 
and 40 centimetres long assayed 0.15 per cent uranium, 0.11 per cent lead and 4.0 per cent zinc (Morra, 1978). 

In Zone C, about 300 metres to the south, a yellow-orange coloured zone of supergene alteration, 
exposed over an area 10 by 40 metres, contains kasolite, wulfenite, metazeunerite and vandendriesscheite. The 
mineralization likely leached from the strongly fractured alaskite (see Figure 9). 

Reference numbers: 15,24,139,17& 1% 

Alias: Radon Cirque Map Number: 114 
Deposit type: Vein/Surficial Commodities: Ag, Pb, Zn, U, Th 

MINFILE Number: 104N 113 NTS: 104NlOW 
Lat.-Long.: 59 39' 00"-132 50' 00" Elevation: 1470 m 

The area is underlain by alaskitic quartz monzonite of the Cretaceous to Tertiary Surprise Lake 
batholith. The rocks are commonly interlayered with aplitic and pegmatitic phases. To the east, the 'Trout 
Lake graben', a northerly trending feature, brings roof rocks to the valley bottom. Argillic alteration of the 
quartz monzonite is associated with fractures; minerals include kaolinite, sericite, montmorillonite and quartz. 

A test pit in the Radon Cirque area uncovered galena, sphalerite and minor chalcopyrite in veins within 
alaskite. Associated with the altered area are magnetite, hematite, pyrargyrite, fluorite and secondary 
manganese and uranium minerals. Beta-uranophane occurs as bright yellow prismatic crystals on fracture 
planes, interstitially to quartz grains and feldspar, in small maiarolitic cavities and within argillized feldspars. 
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Figure 14: Geological setting of the Dixie vein occurrence (from Bilquist and Culbert, 1977a) 

34 GeoIogi'caI Survey Branch 



Minisby of Energy, Mines and Pe@oleum Resources 

Analyses of thorites from different parts of the intrusion suggest that uranium leached from this mineral was 
probably the main source of uranium for the autometasomatic beta-uranophane (Ballantyne and Littlejohn, 
1982). 

A grab sample from the trench assayed 123 per cent lead, 3.1 per cent zinc, 531.4 grams per tonne 
silver and 0.055 per cent uranium (Lighton and Culbert, 1978). Subsequent drilling intersected 0.016 per cent 
uranium over 1.2 metres (Kerr, 1978); (see also Figure 9). 

Several springs in the area are high in radon. h e  sample measured 64 189 picocuries per litre radon. 
Soil samples in the area assayed up to 0.12 per cent uranium and aquatic moss samples assayed up to 0.17 per 
cent uranium and 0.08 per cent thorium (Culbert and Leighton, 1981). 

IRA SHOWING 

Alias: Map Numberr 115 
Deposit type: Vein Commodities: U 

MINFILE Number. 104N 110 NTS: 104N14W 
Lat.-Long.: 59 47' 30"-133 l5' 20" Elevation: 1480 m 

The area is underlain by alaskite of the Cretaceous to Tertiary Surprise Lake batholith, cut by a few 
late porphyry and basaltic dikes. Weak to strong gossans are present locally. Structurally controlled 
mineralization, consisting of uranium, fluorite and sulphide minerals, is associated with a gossan within the 
alaskite. Rock samples from test pits returned assays up to 0.04 per cent uranium (Lighton and Culbert, 1977). 

Refernee numbers: I IS. 

ALias: AG Gully Map Number: 116 
Deposit type: Vein/Surficial Commodities: Ag, U, Th, Mo, W 

MINFILE Number. 104M 059 NTS: 104M15W 
Lat.-Long.: 59 55' 00"-l34 58' 40" Elevation: 1370 m 

The area is underlain by garnet biotite quartz monzonite and porphyritic biotite quartz monzonite of 
the Coast plutonic complex 

A radioactive zone is associated with an oxidized fracture zone 1 to 2 metres wide and 6 metres long 
within biotite-muscovite-garnet quart. monzonite, near its contact with the porphyritic pluton. The rock is 
strongly altered to a soft, readily decomposed mixture of saussurite and manganese oxide. A sample of the 
zone assayed 65 grams per tonne silver (Culbert, 1979a). 

Fifty metres to the south, organic sediment associated with a uranium-rich spring contains strongly 
anomalous silver and uranium. Assays were up to 0.46 per cent uranium and 243 grams per tonne silver 
(Culbert, 1979a). A heavy mineral sample taken lower in elevation contained visible silver, molybdenite and 
scheelite grains in the heavy nonmagnetic fraction. This fraction contained 0.25 per cent uranium and 0.17 per 
cent thorium (Culbert, 1979a). 

Reference numbers: 55. 

Alias: Hazelton View Map Number: 117 
Deposit type: Vein Commodities: Au, Co, U, Mo, Cu 

MINFILE Number: 093M 072 NTS: 093M04E 
LaL-Long.: 55 10' 20"-127 39' 00" Elevation: 1680 m 

Homfelsic greywackes and siltstones of the Upper Jurassic Bowser Lake Group are intruded by the 
Late Cretaceous Rocher Dtboult porphyritic granodiorite stock of the Bulkley plutonic suite. The stock is cut 
by vein-dike systems which follow east-trending shears (Figure 15). 
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Figure 15: Geology of the Rocher D6boulC area (from Sutherland Brown, 1960) 
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The Victoria deposit consists of three parallel shear veins, 200 to 300 metres apart, which strike 085 
and dip 60 north, and a small aoss-vein which strikes north and dips 50 east. 

The No. 1 vein follows a dark grey, he-grained diorite dike that averages 0 5  metre wide, is up to 450 
metres along strike and extends to at least 300 metres vertical depth. It is open to the east and at depth. The 
No. 2 vein follows a feldspar porphyry dike that is 10 metres wide and up to 800 metres long. The No. 3 vein is 
at least 720 metres long and is intersected by a cross-vein containing galena, sphalerite, tetrahedrite, 
arsenopyrite, d o r i t e  and pyrite. The vein material consists of an assemblage of gold-bearing cobalt-nickel 
sulpharsenides with minor molybdenite in a gangue of actinolite with glassy quartz and feldspar. Additional 
minerals include uraninite, apatite, sphene, allanite, erythrite, cobaltite and possibly autunite. 

A 10-centimetre sample taken in 1940 assayed 270 grams per tonne gold, 37.7 grams per tonne silver, 
5.9 per cent cobalt, 0.81 per cent molybdenum, 2 8  per cent nickel and 0.64 per cent equivalent uranium 
(Sutheriand Brown, 1955). Samples taken in 1950 on the No. 1 and No. 2 veins assayed 473 grams per tonne 
gold, 0.90 per cent cobalt and 0.16 per cent equivalent uranium across 0.85 metre, and 1433 grams per tonne 
gold, 2.05 per cent cobalt and 059 per cent equivalent uranium from a veinlet sample (Lang, 1952). A 1983 
sample on the No. 2 vein assayed 2332 grams per tonne gold and 62.8 grams per tonne arsenic over 0.5 metre. 
Block sampling of the No. 1 vein in 1980 indicated reserves of 2045 tonnes grading 253 grams per tonne gold, 
0584 per cent cobalt and 0.058 per cent molybdenum. 

Reference numbers.. 27, 105,107,185, 187,184 189. 

Alias: Map Number: 118 
Deposit type: Vein Commodities: W, Cu, Mo, Au, Ag, U 

MINFILE Number: 093M 067 NTS: 093M04E 
Lat.-Low: 55 08' 20"-127 36' 00" Elevation: 1800 m 

Siltstone and argillite of the Upper Jurassic Bowser Lake Group are intruded by the Late Cretaceous 
Rocher DCboult5 granodiorite stock of the Bulkley plutonic suite. The sediments are hornfelsed by the stock 
and are intruded by northeast-trending dionte dikes which are older than the stock ( F i e  15). Bedding in the 
sediments strikes 0l5 and dips 30 to 50 west. The westdipping Chicago Creek normal fault cuts all rocks and 
has a dipslip of 600 to 900 metres. 

The shear occupied by the Red Rose vein is a weak fault striking 145 and dipping 65 west, mainly in a 
diorite dike. The vein measures 1.2 to 2.8 metres wide, 60 to l20 metres along strike, and at least 335 metres 
down dip. It is pegmatitic and contains mainly quartz with lesser amounts of feldspar, biotite, hornblende, 
ankerite, tourmaline, apatite, scheelite, ferberite, chalcopyrite, pyrrhotite, molybdenite and uraninite. Extensive 
lenses of chalcopyrite occur in the hangingwall shear. The largest concentrations of radioactive material are 
erratidly distributed with molybdenite in the wallrock. 

The vein has been mined above the 1100 level. Little is known below this level. There is probably 13 
600 tomes of ore of average grade above the 1100 level (Sutherland Brown, 1955). Grades are estimated at 15 
per cent WQ and 0 3  per cent copper. A 75-centimetre sample taken in 1914 assayed 28.8 grams per tonne 
gold, 110 grams per tonne silver and 3.9 per cent copper. A radioactive sample from the mine assayed 0.35 per 
cent equivalent uranium (Lang, 1952). 

Reference numbers.. IO5# 107, 187,189,190. 

Alias: Juniper Map Number: 119 
Deposit type: Vein Commodities: Cu, Au, Ag, U, Co 

MNFlLE Number: 093M 071 NTS: 093M04E 
Lat.-Low: 55 09' 35-127 38' 30" Elevation: 1450 m 

Hornfeisic greyvackes and siltstones of the Upper Jurassic Bowser Lake Group are intruded by the 
Late Cretaceous Rocher DCboulC porphyritic granodiorite stock of the Bulkley plutonic suite. Dikes cutting the 
stock consist of fine-grained quartz monzonite, fine-grained diorite and porphyritic andesite (Figure 15). 
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Figure 16: Geology and sampling of Little Gem deposit (from Stevenson, 1948) 
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Uranium mineralization occurs along the western edge of the rhyolite porphyry d i e  for 70 metres. A 
sample of the d i e  assayed 0.14 per cent uranium (Holland, 1956b). This dike is probably coeval with Ootsa 
volcanics. 

Reference numbers: 88, 138. 

Alias: Giant-Coxey Map Number: 122 
Deposit type: Vein Commodities: Au, Mo, Co, U, Bi, Ag 

MINFILE Number: 082FSW107 NTS: 082F04W 
Lat.-Long.: 49 05' 06"-117 49' 30" Elevation: 1370 m 

The Red Mountain mine area is largely underlain by sediments and volcanics of the Lower Jurassic 
Rossland Group and sediments of the Carboniferous Mount Roberts Formation. These are folded, faulted and 
variably metamorphosed and intruded by the Rossland monzonite, the Trail granodiorite pluton and the Coryell 
syenite. The Rossland Group rocks consist of grey siltstone and argillite, which are locally metamorphosed to 
hornfels and brecciated. A set of faults trends 160 and are downthrown on the west. 

Molybdenite, usually without other sulphides, occurs in randomly oriented fractures in all types of 
hornfels breccia and in granodiorite breccia. Commonly, it lies along the margins of breccia blocks and locally 
is concentrated at junctions between the blocks. Pyrrhotite, and locally pyrite, are disseminated in hornfels and 
also occur in fractures and as massive lenses between breccia fragments. Its distribution seems to be 
independent of the distribution of molybdenite. In the Novelty pit, fractures in siliceous hornfels contain 
arsenopyrite, cobalt minerals, bismuthinite and uraninite (Thorpe, 1967). 

Undiluted drill-indicated reserves on the Novelty Main Zone were reported as 77 000 tonnes grading 
5.14 grams per tonne gold, 0380 per cent molybdenite and 0.126 per cent cobalt. Grab samples of molybdenite 
from the Giant-Coxey area assayed 0.02 to 0.20 per cent uranium (Lang, 1952). 

Reference numbers: 68, 74,104 194. 

Alias: Map Number: l.23 
Deposit type: Vein Commodities: U 

MINFILE Number: 093N 175 NTS: 093NllW 
Lat.-Long.: 55 35' 00"-125 19' 00" Elevation: l340 m 

The property lies 5 kilometres east of the Pinchi fault zone, within the Juro-Cretaceous Hogem 
batholith, which is composed chiefly of granodiorite and granite. A plug of alaskite, about 300 metres in 
diameter, intrudes granite. Uranium mineralization occurs locally in the alaskite in narrow quartz veinlets and 
stringers in widely spaced fractures. Samples taken in 1969 assayed 0.06 and 0.12 per cent uranium. Samples of 
the alaskite assayed 0.003 to 0.010 per cent uranium (Adamson, 1975). 

Reference numbers: 4. 

Alias: Botanie Map Number: 124 
Deposit type: Vein Commodities: U 

MINFILE Number: 092ISW091 NTS: 092105E 
Lat.-Long.: 50 15' 00"-121 34' 00" Elevation: 150 m 

The area is underlain by acidic intrusives of the Mount Lytton batholith and volcanics, shales and 
limestones of the Cretaceous Spences Bridge Group. Major faults lie along the Fraser River. A sheared zone, 
striking 130 and dipping 75 southwest, cuts a pendant of altered limestone within granodiorite. Radioactive 
stringers with ankerite and hematite cut the limestone. A sample assayed 0.052 per cent uranium (Holland, 
1956e). 

Reference numbers: 91. 
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Alias: Senator, Quadra Map Number: 125 
Deposit type: Vein/volcanogenic Commodities: V, U, Cu 

MINF'ILE Number: 092K 052 NTS: 092KO3W 
Lat.-Long.: 50 07'00"-125 16' 00" Elevation: 120 m 

The area is underlain by andesite and basalt rocks of the Upper Triassic Karrnutsen Formation. The 
flow rocks are commonly amygdaloidal and dip gently south and southwest about 15 . The amygdules are filled 
with chlorite, quartz, calcite and amphibole. Flows of amygdaloidal augite andesite contain disseminated 
chalcocite and a thin band of black siliceous rock with vanadium. Carnotite was reported occurring in fractures 
within the volcanics. A sample of carnotite taken in 1932 analyzed 245 per cent uranium and 21.1 per cent 
vanadium oxide (Ellsworth, 1932). 

R e e r n e  numbers: 52 69,70,180. 

Alias: Annette 55 Map Number: 126 
Deposit type: Vein Commodities: U, Mo, W 

MINFLLENumber: 082KNE040 NTS: 082K10E 
Lat.-Long.: 50 38' 15"-116 31' 15" Elevation: 2300 m 

The Cretaceous Horsethief batholith intrudes Helikian Purcell sediments. The intrusion is zoned from 
fine-grained/medium-grained granodiorite to coarse-grained quartz monzonite. Radioactivity is associated with 
fractures in the quartz monzonite. A sample of a quartz-muscovite vein 1 centimetre wide assayed 1.7 per cent 
uranium, 0.01 per cent molybdenum and 0.01 per cent tungsten. Disseminated uraninite is likely the radioactive 
mineral (Wright, 1978). The Horsethief batholith commonly has areas of anomalous uranium, molybdenum 
and tungsten. Black-sand placer concentrates in outwash gravels around the batholith contain radioactive and 
rare-earth minerals. 

Refkence numbers: 204. 

Alias: Oli, Cornerpost Pool Map Number: 127 
Deposit type: Vein/Surficial Commodities: U, Th 

MINFILE Number: 082ESW141 NTS: 082EWE 
Lat.-Long.: 49 11' 10"-119 34' 40" Elevation: 530 m 

The area is underlain principally by three distinct phases of medium-grained intrusive rocks of the 
Jurassic Oliver plutonic complex These are, from oldest to youngest, biotite-hornblende quartz monzonite, 
porphyritic biotite quartz monzonite and muscovite-garnet quartz monzonite. Additional phases include diorite 
and fine-grained dikes and pods of quartz monzonite. To the south the pluton cuts Kobau metasedimentary 
rocks of probable Carboniferous age. These rocks largely consist of massive and laminated quartzite and minor 
limestone. Bedding and regional foliation parallel the northwest-trending contact with biotite-hornblende 
quartz monzonite. 

Irregular zones of radioactivity occur in the limestone near the contact. Scintillometer readings are up 
to 700 counts per second (background 70 counts per second); a sample returned an assay of 0.01 per cent 
uranium (Beaty and Culbert, 1978). Several irregular masses of fine-grained quartz monzonite occur in the 
metasediients along a northwest trend for about 15 kilometres. Thin sections of the rock show many minute 
subhedral inclusions of zircon (thorite) in biotite, which form pleochroic halos due to radioactive emanations. 
Scintillometer readings are up to 750 counts per second and sampling returned assays up to 0.05 per cent 
thorium and 0.01 per cent uranium (Beaty and Culbert, 1978). 

Contact Lake, overlying the metasediments, contains postglacial uranium accumulations within the 
lacustrine deposits. Geochemical soil sampling returned values to 0.01 per cent uranium. 

Reference numbers: IS. 
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Alias: Agur-Ash Map Number: 128 
Deposit type: Vein/volcanogenic Commodities: U, Th 

MINFLLE Number: 082ENW071 NTS: 082E12W 
Late-Long.: 49 32' 40"-119 52' 00" Elevation: 1400 m 

A 5 by 2 kilometre radioactive area coincides with an Eocene volcanic centre. The principal 
radioactive rocks include trachytes and mafic phonolites of the Marron Group and consanguineous syenite of 
the Coryell suite. North of the radioactive area, polymictic conglomerates and andesite, which overlie granitic 
phases of the Okanagan batholith, occur at the base of the Tertiary section. 

The most radioactive rocks are thick (150 to 200 metres) trachyte lava flows. Assays obtained are up to 
0.12 per cent uranium and 0.038 per cent thorium (Culbert, 1978a). Pervasive hydrothermal alteration of the 
trachyte and vent breccia has produced cream and white kaolinized rocks with variable radioactive response. 
The syenites, which lie to the west of the trachyte, average 0.006 per cent uranium and 0.032 per cent thorium. 
Radioactive elements are concentrates on manganese pitch and dendritic growths on numerous small cracks. 
Overlying the western contact of the trachyte flow with the syenite intrusion are surficial deposits of uraniferous 
sediments. A sediment sample assayed 0.06 per cent uranium (Culbert, 1978a). 

Reference nurnbets: 49,51,53,54,200. 

STRATABOUND OCCURRENCES 

The stratabound type deposits are localized within sedimentary or volcanic units and are concordant 
with bedding. Mineralization is controlled by permeability and adsorptive and reducing agents, such as humic 
and carbonaceous matter. Some of the showings (He4 Lad and PBE 18) could also be classified as basal-type 
deposits. 

Upper Cretaceous continental successor basins in or adjacent to the Intermontane Belt contain 
sediments which are favourable hosts for uranium concentrations. The He1 showing on Mount Helveker 
contains the uranium minerals saleeite and torbemite, which occur in clays, limonite, organic trash and opal in 
small lenses in a fluvial sandstone-conglomerate sequence containing a few thin beds of felsic ash. This unit is 
overlain conformably by felsic porphyritic flows, aggiomerates and ash of the Sloko Group (Figure 17). 
Diagenetic alteration probably freed the uranium from the more impermeable layers and refmed it in adjacent 
layers having slightly higher permeability and organic matter. The Edozadelly Mtn. showing, located on the 
Spatsizi Plateau, contains moderately radioactive units of fine tuffaceous siltstone in the upper half of the Sustut 
Group. 

In northeastern British Columbia, carbonates, shales and phosphorite were deposited at the edge of a 
subtidal carbonate platform and sheif. At the Grey Peak showing a high uranium value is associated with 
phosphorite, which occurs as large black nodules scattered in banded limestone of the Ordovician Kechika 
Group. At the Spa showing, located near the Gataga River, a uraniferous, zinc-rich gossan overlies a Devonian 
carbonaceous shale unit. 

-. Other stratabound deposits occur in a variety of sediments of various ages in the Foreland and 
Omineca belts. The Lad showing, located in the Bowron River valley, contains thucolite in Tertiary shale and 
coal. The Karen showing, south of Revelstoke, occurs in schist of the Shuswap metamorphic complex and 
contains thorium, uranium and rare earths. In the Purcell Supergroup, in the extreme southeast corner of the 
Province, are radioactive, copper-rich quartzites, which are traceable for several hundred metres. Evamples of 
these showings are the Lin 21 and the Commerce. 
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ALias: MapNumber: 151 
Deposit type: Stratabound/basal Commodities: U 

MINFILE Number: 104G 109 NTS: 104GllW 
Lat.-Long.: 57 38' 53"-131 27' 47" Elevation: 1750 m 

Cretaceous Sustut Group clastic sediments overtie both the Bowser assemblage and Upper Triassic 
volcanics and are overlain by trachytic and rhyolitic flows and pyroclastic rocks of the Sloko Group. The Sustut 
sediments comprise about 300 metres of poorly consolidated green-grey, pebbly, feldspathic and quartzose 
arenites, subordinate pebble and cobble conglomerates and minor coal seams (Figure 17). 

Uranium occurs as sdeeite and torbernite within the opper conglomerate unit, over several metres 
dong strike, in a zone up to 30 omtimetres thick. Mineralization is also associated with interlayered oxidized 
sandy layers and organic material. A trench sample assayed 0397 per cent uranium (Salat and Noakes, 1979). 
A bulk sample over a 2-metre strike length and 20 mntimetres thickness assayed 0.084 per cent uranium (Bell, 
1982). The uranium was probably derived from overlying felsic volcanics, transported by downward percolating 
groundwaters and fixed by organic material. 

Alias! Map Number: 152 
Deposit type: Stratabound Commodities: U 

MINmLE Number: 094E 097 NTS: 094EO5E 
LaL-Long.: 57 22' 10"-127 30' 00" Elevation: 1580 m 

Upper Cretaceous continental clastic sediments of the Sustut Group are subdivided into the Tango 
Creek and overlying Brothers Peak Formations. The lower Lasuli member of the Brothers Peak Formation 
comprises coarse, grey, polpictic conglomerate and arenites, interbedded with grey, green and rarely 
varicoloured ash tuffs and tuffaceous mudstones and siltstones (Figure 18). The tuff units are radioactive with 
some zones, 2 to 10 centimetres thick, containing over 0.01 per cent uranium over 500 metres strike length 
(Bell, 1981). 

The most radioactive phases of the tuff wdts are altered to a bright red colour, contain coaly fragments 
and are within sequences containing white, coalescent spherules of analcime (zeolites). A sample of the tuff 
contains about 0.038 per cent uranium over a 2-centimetre layer. Uranium mineralization is likely early 
diagenetic, but essentially syngenetic within water-Iaid tuffs. 

Refemnee numbers: 20, 162 

ALias: K e & h  MapNumber: 153 
Deposit type: Stratabound Commodities: phosphate, U 

MINFILE Number: 094F 019 NTS: 094F14E 
Lat.-Low: 57 48' 00"-125 12' 30" Elevation: 1950 m 

' Phosphorite bands are scattered through 120 metres of section in the upper banded limestones of the 
Lower Ordovician Kechika Group. They occur as thin (1 to 5 centimetres) sea-floor pavements with up to 25 
per cent fluorapatitc. A phosphorite sample with 8 per cent fluorapatite assayed 0.022 per cent uranium (Cede 
and Norford, 1979). 

Reference numbers: 23,37. 
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Figure 17: Geological setting of He1 occurrence (from Salat and Noakes, 1979) 
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Figure 18: Geology of Edozadelly Mountain area (from Bell, 1981) 
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Alias: Stag, Red Map Number: 154 
Deposit type: Stratabound Commodities Zn, barite, V, Ag, U, Fe 

MINFILE Number: 094F 003 NTS: 094Fl3E 
LaLLong.: 57 57 45"-125 44' 00" Elevation: 1300 m 

The area is underlain by black shales and he-grained clastic sediments of the Devonian lower Earn 
Group. A westerly dipping thrust fault appears to emanate springs which create hematite sinters and limonitic 
gossans. The gossan forms a coating up to 6 metres thick, over a 350 by 100 metre northwest trend, with 
smaller patches nearby. Hydrozincite and melanterite occur on fractures within the underlying shale. A black 
carbonate layer within the shale hosts stratiform barite and disseminated sulvanite ( ~ C U ~ S ' V ~ S ~ ) .  

The gossan has a high iron (over 10 per cent) and zinc (up to 3 per cent) content. It also contains up to 
0.01 per cent copper, 0.01 per cent nickel, 100 grams per tonne silver, 0.008 per cent uranium and 0.02 per cent 
vanadium (Rose, 1973). 

Rgerence numbers.. 65, 167. 

Alias: UG, Bowron River Map Number: 155 
Deposit type: Stratabound/basal Commodities: coal, U, Ge, Mo, V 

MINFILE Number: 093H 036 NTS: 093HUW 
Lat.-Long.: 53 48' 21"-121 52' 40" Elevation: 762 m 

Mid-Tertiary coal measures occur within a sequence of conglomerate, sandstone and shale 600 metres 
thick which trends northwest for about 24 kilometres along the Bowron River valley. The coal measures strike 
140 and dip 20 to 60 northeast. The basin is bordered by tuffs, breccia, greenstone and minor chert and 
limestone of the Mississippian Slide Mountain Group. 

Radioactive conglomerate and greenstone were intersected over 50 metres in drill holes. The 
radioactivity occurs beneath the main coal seams, in the basal rock in contact with the Slide Mountain rocks. 
Thucolite, which is a hydrocarbon with uranium, and germanium were also identified in shale and coal. A seam 
sample from a section along the river near the old mine site to the north assayed 0.008 per cent equivalent 
uranium. The ash from the sample assayed 0.058 per cent molybdenum and 0.108 per cent vanadium (Cameron 
and Birmingham, 1970). A sample assayed 186 grams per tonne germanium (McKechnie, 1971). 

Reference numbers 19,3498, 131. 

Alias: Arcl Map Number: 156 
Deposit type: Stratabound Commodities: Th, Ce, rare earths, U 

MINFILE Number: 082LNE037 NTS: 082L16E 
Lat.-Long.: 50 50' 30"-118 06' 00" Elevation: 550 m 

The area is underlain by quartz biotite schist and quartz muscovite schist of the Shuswap metamorphic 
complex. The strata strike northwest and dip moderately to the northeast. 

Radioactivity is associated with a narrow zone of weathered muscovite schist flanked by quartzite. A 
chip sample assayed 0.06 per cent thorium oxide, 0.004 per cent uranium, 0.36 per cent lanthanum, 0.815 per 
cent cerium, 0.08 per cent praseodymium, 0.38 per cent neodymium, 0.05 per cent samarium and 0.05 per cent 
gadolinium (Allen, 1979). Probable mineralogy is monazite, allanite and ewenite (Horne, 1983). 

Reference numben: 8, 93. 
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Alias: Map Number: 157 
Deposit type: Stratabound Commodities: Cu, Ag, U, Mo 

MINFILE Number: 082GSE049 NTS: 082GOlW 
Lat.-Long.: 49 02' 30"-114 16' 25" Elevation: 2318 m 

Mineralization consists of fine disseminations and blebs (1 to 3 millimetres) of copper sulphides 
confined to quartzite beds of the upper Grinnell Formation (Figure 19). Where there is enrichment of copper 
sulphides, radiometric surveys indicate anomalous radioactivity, likely from uranium enrichment. 

Stratabound coveate, bornite and chdcocite occur at several quartzite horizons in the Grinnell 
Formation of the Purcell Supergroup (Belt Supergroup in U.SA.). The best mineralized beds, which are in the 
upper Grinnell Fosmation, are traceable intermittantly for several thousand metres and contain up to 10 per 
cent sulphides over several centimetres. Malachite is widespread at surface and to a depth of about 1 metre. 
The thickness of the mineralized horizons rarely exceeds 1 metre. Radiometric prospecting indicates 
anomalous reading in the range of 10 000 to 23 000 counts per minute, coincidental with areas of stronger 
sulphide enrichment. Background is about 2500 counts per minute with a McPhar TV-1A spectrometer. Trace 
amounts of molybdenum are also associated with the zones. 

R4etence numbers: 74 129. 

Alias: Map Number: 158 
Deposit type: Stratabound Commodities: U, CU, Ag, Mo 

MINFILE Number: 082GSE065 NTS: 082G01W 
Lat.-Long.: 49 10' 20"-114 23' 50" Elevation: 1920 m 

The Gsinnell Formation of the hucell Supergroup is host to stratabound disseminated copper, silver 
and uranium mineralization. The Grinnell Formation consists mainly of red and green argillite, interbedded 
with quartzitic sandstone and fine-grained red sandstone (Figure 19). 

Anomalous radioactivity occurs throughout the Grinnell Fosmation, with the highest values (200 to 450 
counts per second by a BGS-1s scintillometer, with background 60 counts per second) associated with copper 
and silver mineralization. A chip sample assayed 0.063 per cent uranium, 136.4 grams per tonne silver and 0.7 
per cent copper (Goble, 1977). A chip sample 1300 metres to the east, assayed 1.09 per cent uranium and 0.158 
M e  (Goble, 1977) and a sample 1400 metres to the west assayed 0.05 per cent uranium. Another showing 
occurs 4 kilometres to the south-southeast. 

Refmnce munben: 77. 

PBE 18 SHOWING 

Alias: U2 Map Number: 159 
Deposit type: Stratabound/basal Commodities: U, W 

MINFILE Number: 082ESE219 . NTS: 082EOlW 
LaLLong.: 49 05' 10"-118 26' 50" Elevation: 770 m 

A unit consisting of sharpstone conglomerate, siltstone and limestone of the Triassic Brooklyn 
Formation is overlain by Tertiary andesites (Marron Formation, Penticton Group). These are cut by syenite 
and monzonite (Coryell Intrusions) and are sheared parallel to the northerly trending Granby River fault, which 
lies to the east. 

A rusty zone in the sharpstone conglomerate 7 metres long is radioactive. Uranophane is likely the 
uranium mineral present. A grab sample assayed 0.049 per cent uranium (Meyers, 1977). About 250 metres to 
the southwest, a quartz vein in syenite assayed 11.4 per cent W03 (Kermeen, 1971). 

Reference numbers: 92, 101, 136. 
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SKARN OCCURRENCES 

Skarn or contact metamorphic deposits, which occur in calcareous rocks marginal to intrusions with a 
high radioactive background, include the Husselbee showing in the Atlin area and the Molly, a past 
molybdenum producer, located south of Salmo. Genesis of these deposits was likely magmatic-hydrothermal 
with subsequent supergene redistribution. 

Alias: Beaver, Deep Bay Map Number: 174 
Deposit type: Skarn/Volcanogenic Commodities: U, Th, fluorite, Pb, Mo 

MINFILE Number: 104N 001 NTS: 104N12W 
Lat.-Long,: 59 42' 20"-133 51' 30" Elevation: 730 m 

Amphibolite, quartzite and carbonates of the Permian Cache Creek Group lie adjacent to granodiorite 
and granite of the Fourth of July Creek batholith. The amphibolite, likely derived from metamorphism of 
calcareous volcanic agglomerate, is radioactive and contains disseminated uraninite, fluorite, pyrite, galena and 
irregular areas of red jasper. A sample from the top of Discovery Hill assayed 0.012 per cent uranium and 0.16 
per cent thorium oxide and a sample 380 metres to the west assayed 0.059 per cent uranium and 0.17 per cent 
thorium. Another sample from the area assayed 0.14 per cent uranium and 0.04 per cent thorium oxide 
(Holland, 1954). 

Calcite and dolomite veins cut the amphibolite and contain disseminated molybdenite, pyrite and minor 
chalcopyrite. Samples assayed up to 0.11 per cent molybdenite (Anuik, 1970). 

Reference numbers: 9, 86. 

Alias: (L. 14232) Map Number: 175 
Deposit type: Skarn Commodities: Mo, W, U 

MI- Number: 082FSW021 NTS: 082F03E 
Lat.-Long: 49 05' 00"-117 11' 40" Elevation: 1250 m 

The Molly deposit is hosted by granites of the Cretaceous Lost Creek stock, which are intruded into a 
sequence of argillites and limy argillites of the Ordovician Active Formation. The granite is quartz rich and 
appears to have an upper fine-grained, aplitic capping zone 2 metres thick. This aplite is sparsely impregnated 
with molybdenum. The molybdenum ore occurs below this capping within a zone 3 metres thick containing 
numerous joints parallel to the intrusive contact. The best mineralization is within this sheeted zone where the 
intrusive contact dips at low angles and/or where there are prominent fractures intersecting the sheeting. 
Molybdenite occurs as selvages on the joint planes or disseminations between the joints. The more massive 
granite below the sheeted zone is host to very little molybdenite. Tungsten, as scheelite, occurs locally 
disseminated in small skarn zones. 

It is estimated that the Molly mine produced about 155 tomes of ore which carried 3.5 to 5.88 per cent 

"9 (10 800 kilograms MoS2). Minor pyrite, pyrrhotite and uraninite are also associated with the deposit. A 
samp e assayed 0.13 equivalent uranium (Lang, 1952). 

Reference numbers: 108, 109. 

BRECCIA DEPOSITS 

Two breccia-type deposits in British Columbia are the Carmi Moly deposit, located 30 kilometres east 
of Penticton, and the Giant Copper deposit, located southeast of Hope. The Carmi Moly is a molybdenum- 
porphyry-breccia deposit, likely evolved by explosive venting of an underlying stock. The Giant Copper is 
mainly a copper-molybdenum-silver deposit, which lies in a pipe-like breccia zone within argillite. The Blizzard 
deposit (082ENE046) also hosts uranium in a breccia pipe. 
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Alias: Doe, Ivy Map Number: 177 
Deposit type: Breccia Commodities: Mo, U, Au, Ag, Cu 

MINFILE Number: 082ENWO36 NTS: 082EllE 
Lat.-Long.: 49 31' 05"-119 10' 00" Elevation: 1220 m 

The area is underlain by Jurassic Nelson plutonic rocks and a partially unroofed Cretaceous Valhalla 
stock. The Nelson rocks are medium-grained foliated biotite granodiorites, cut by smaller bodies of related 
quartz diorite and quartz monzonite. The Valhalla intrusion is a leucocratic muscovite-biotite quartz monzonite 
with several late-stage derivatives, including feldspar porphyry dikes and the cement of the mineralized breccia 
zones. 

l b o  mineralized breccia zones, the E and Lake zones, are localized within thin fault-dissected Nelson 
granodiorites. In the central part of the E Zone breccia, the matrix is granodiorite intermixed with pegmatite, 
quartz, aplite, muscovite and biotite. Molybdenite occurs as rosettes within fragments, as thin lamellae on 
fragment/mat.rix boundaries and as discrete flakes within the matrix. Where alteration within the breccia zone 
is intense, a greisen zone, consisting of quartz, muscovite, fluorite, sericite, epidote, chlorite and molybdenite, 
developed mainly in the Valhalla rocks. 

Pyrite, magnetite, chalcopyrite and minor bornite occur as fracture fillings, blebs and disseminations 
within the mineralized zones. Associated uranium mineralization, represented by brannerite, is sporadically 
disseminated in the granodiorite, accompanied by purple fluorite. A drill hole intersected 0.038 per cent 
uranium and 0336 per cent MoS2 over 10.7 metres (Rich, 1974). The E Zone breccia is characterized by a 
series of flat-lying to gently dipping tabular breccia bodies along a 110 strike, over a length of 1800 metres and 
width up to 500 metres. 

The Lake Zone is about 750 metres west of the E Zone. It dips steeply north, strikes 110 and is about 
600 metres long, up to 150 metres wide and extends up to 400 metres depth. The matrix for the breccia consists 
of quartz monzonite intermixed with pegmatite, abundant quartz and aplite. Within the porphyry, quartz- 
sericite alteration zones form along incipient fractures. These zones average 15 centimetres wide and 
sometimes are up to 6 metres wide. Disseminated molybdenite occurs within the sericitized rock. At depth, 
about 5.5 million tonnes of 036 per cent M q  occurs over an average 9-metre width on the Lake Zone. Total 
drill-indicated reserves in both zones are estimated to be 36 284 000 tonnes averaging 0.11 per cent MoS2. 

Reference numbers: 39, Ill, 119, 145, 165. 

Alias: A.M. Breccia, Canam Map Number: 178 
Deposit type: Breccia Commodities: Cu, Mo, Ag, Au, U 

MINFILE Number: 092HSW001 NTS: 092H03E 
Lat.-Long.: 49 09' 50"-121 01' 25" Elevation: 1800 m 

Argillite, siltstone and quartzite of the Jurassic Dewdney Creek Formation (Ladner Group) are 
intruded by the Invermay quartz diorite stock. The northwest-trending Hozameen fault separates them from 
sediments of the Paleozoic Hozameen Group to the west. Mineralization occurs in a pipe-like zone of 
brecciated siliceous sediments of the Dewdney Creek Formation. The zone measures 550 by 300 by 220 metres 
and comprises siliceous fragments in a grey matrix. 

The A.M. deposit, in the northwest tip of the breccia-pipe, is crescentic in plan and plunges vertically. 
Pyrrhotite, chalcopyrite and less pyrite occur as pockets in the matrix adjacent to fragments and subordinately 
as veinlets cutting both matrix and fragments. Other minerals include arsenopyrite, molybdenite, magnetite, 
galena, sphalerite, uraninite, monazite and scheelite. The uraninite is spatially associated with the molybdenite. 
The breccia matrix is composed of calcite, quartz, chlorite, carbonate, alkali feldspar, white mica and kaolin. 
Tourmaline occurs in fractures, fragments and the matrix. 
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Reserves are 25 million tomes grading 135 per cent copper, 058 grams per tonne gold, 24.7 grams 
per tonne silver and 0.03 per cent molybdenum. A 15-metre sample from an adit taken in 1954 assayed 0.92 
per cent copper, 17.14 grams per tonne silver, trace gold, 0.144 per cent molybdenum and 0.044 per cent 
equivalent uranium (Bacon, 1955). In 1988, Bethlehem Resources Corporation conducted exploration and re- 
assaying of drill core. From a total of 2715 samples, the mean value of uranium was 1.02 ppm, with the highest 
being 176 ppm (0.0176 per cent) uranium (McAndless, 1990, pers. comm.). 

Reference numbers: 11,63,67,80,201,203. 
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APPENDIX 1 

URANIUM AND THORIUM OCCURRENCES IN BRITISH COLUMBIA 
Sorted by DEPOSIT TYPE and MAP NUMBER, with MlNFllE Number, Name, Host Rock, Minerals, and Age 

MAP MlNFlLE DEPOSIT m1 NUMBER NAMES - N P E  HOST ROCK SIGNIFICANT MINERAG - AGE 

OWENEW6 BUZZARD, BEVERLY Basal Sandstone/Congl. 
082ENEO41 CUP LAKE, DONEN Basal Cangl./Mudstone 
082ENW053 HYDRAULIC L, TYEE Basal Congl./Sandst. 
082ENW051 HAYNES LAKE, PB Basal Cangl./Sandst. 
082ENE015 FUN Basal Cangl./Sandst 
082ESW139 BRENT IAKE. CLARK Basal cod 
082ESW176 SKAHA RESERVATION Basal Grit 
082ENEO47 LASSIE, DONEN 361 Basal Basalt/Congl. 
082ENE030 COLLIER, DONEN Basal Congl./Sandst. 
082ENW052 VENUS, PB Basal Cangl./Sandst 
082ESW154 FARLEIGH lAKE Basal Pink grit 
082LSM05 VAL VlDLER Basal Canglomerate 
082M 021 RMSPAR Volcanogenic Trachyts 
082M 022 GZONE Volcanogenic Trachyte 
082M 034 BULLION Volcanogenic Trachyte 
082M 043 FOGHORN CREEK Volcanogenic Trachyte 
082EMN073 PRAlRlE FIATS Surficial Soil 
082ESW164 COVERT BASIN Surficial Peat 
082ESW174 SINKING POND, SYN Surficial Clay 
082ESW177 NORTH WOW FLAT Surficial Sediments 
082ENW067 THE STINKHOLE Surficial Mud 
082ENWO70 AGUR Sudcial Soil 
082LSW082 BAU) Surficial Bog 
104N 112 MIR 7. DELTA POOL Surfic./Vein Soil 
082ENW068 FAULDER 3 Surficial Soil 
082EMN069 JOHNSON'S SLOUGHSurficial Soil 
0 8 2 E W 2  DEMUTH Sufldal Soil 
082EMN074 IGNlMBRltE LAKE Sudcial Soil 
082EMN075 WESTBENCH Surfidal Soil 
082ENW076 ENEAS, FAULDER Surfidal Soil 
082UUWD77 CONTACT POOL Suddal Soil 
0 8 2 E W 8  THREE PEAK BASIN Sudcial Soil 
082ENWO79 BAU) HlUS ~urficial Soil 
OWENW080 MEADOW RIDGE Sudcial Soil 
082ENW081 TREPANIER Surficial Soil 
082ENW082 WlNN Surficial Soil 
082ESW178 SOUTH WOW LAKE Surficial Clay 
082ESW179 BURNEU POND Surficial Clay 
082ESW181 POWERUNE Surficial Soil 
082ESW182 HEART Surficial Soil 
082ESW183 PURPLE Surficial Soil 
082ESW184 POLVO Sudcial Soil 
082ESW185 RANCH LAKE Sudcial Soil 
082ESW186 MEYERS SWAMP Surficial Soil 
082ESW187 KALEDEN ~urficial Soil 
082ESW188 NKWALA CASES Surflaal Soil 
0921NElm VICARS PASS Surficial Soil 
0921NE166 RUB Sudcial Soil 
094M 022 UARD HOTSPRINGS Surficial Tufa 
094N 001 WlSHlNG WELL Sudcial Tufa 
104N 111 CX2 Sudcial Soil 
104N 114 CX Surflcial Soil 
104N 115 TUPA Suflcial Soil 
082ESE142 SD 7, RADAR Pegmatite Gneiss 
082FNW192 TRY AGAIN Pegmatite Granite 
082FSW212 MOT& CHINA CREEK Pegmatite Gneiss 
082FW272 CRESCENT Pegmatite Syenite 
082LNE033 CRAN 2 Pegmatite Gneiss 
082LSE015 BEARCUB. SPAR Pegmatite Gneiss 
082N 027 BOW, DEMON Pegmatite Nepheline Syenite 
0930 021 LAURA Pegmatite Alkalic altered gneis 
104A 096 STEWART Pegmatite Qua& monzonite 

saleeite 
saleeite 
ningyoite 
ningyoite 
autunite 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
uraninite 
uraninite 
uraninite 
molybdenite 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
unknown 
radon gas 
radon gas 
unknown 
unknown 
unknown 
uraninite 
allanite 
uraninite 
samarskite 
uraninite 
feldspar 
sphene 

;s allanite 
uraninite 

ningyoite 
autunite 
marmite 
marcasite 
pyrite 

uranothorita 
uranothorite 
uranothorite 
galena 

molybdenite 

uranophane 
fergusonite 
pitchblende 
rutile 

ilmenite 
monazite 
cyrtolite 

autunite 
pyrite 

torbernite 
molybdenil 
pyrite 
fluorite 

autunite 

autunite 
ilmenite 

titanite 

Tertiary 
Tertiary 
Tertiary 
Tertiary 
Tertiary 
Tertiary 
Tertiary 
Tertiary 
Tertiary 
Tertiary 
Tertiary 
Tertiary 
Mississippian 

a Mississippian 
Mississippian 
Mississippian 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Quaternary 
Proterozoic 
Jurassic 
Unknown 
Eocene 
Proterozoic 
Proterozoic 
Cam brim 
Proterozoic 
Tertiary 
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MAP MlNFllE DEPOSIT m' NUMBER NAMES - TYPE 

63 082ESE143 SD 18 AND 20 Pegmatite 
64 082ESE144 SD37 Pegmatite 
65 082ESE145 SD 41 Pegmatite 
66 082ESE195 SD 8 Pegmatite 
67 WESE205 KIWI, RADAR3 Pegmatite 
68 082ESE220 HO 16 Pegmatite 
6S 082ESW189 ALLANDW LAKE Pegmatite 
70 082FNW244 CRYSTAL Pegmatite 
71 WFSW252 ROMA Pegmatite 
72 082FSW270 LUCKY-BILL-TAG Pegmattte 
73 082FSW27l GIBSON CREEK Pegmatite 
74 082FSW273 U308, CHINA CREEK Pegmatite 
75 082FSWn5JACKASS Pegmatite 
76 082KSW109 STA-TIT€ Pegmatite 
77 082LNE020 CRAN 3 Pegmatite 
78 082LNE034 CRAN4 Pegmatite 
79 082LNECZB CAMERONJENKINS 1 Pegmatite 
80 082- JEN JEN Pegmattte 
81 082LSE019 SH, AS Pegmatite 
82 W L S W  BRETT-BIRD Pegmatite 
83 082M 231 HARBOUR Pegmatite 
84 092HSW110 BEE, BELL Pegmatite 
85 0921SE124 COPPERADO-AB PegmaHte 
86 0921NE055 I N D a  MOLY Pegmatite 
87 093D 012 PROMISE WELL Pegmatite 
88 093N 201 WILL Pegmatite 
89 (3930 041 URSA Pegmatita 
90 104M 058 NET6 Pegmatite 
91 104M 060 JONES Ptmmatite 
92 083D 005 VERITY, LEMPRIERE ~a&natite 
93 093N 012 LONNIE. GRANIT CR Wbonatite 
94 W S W 0 1 8  ROCK (%YON CR 
95 083D 036 BONE CR, GUM CR 
96 083D 037 AEG. MUD LAKE 
97 (393N 174 VlRGll BRENT 
98 0948 028 ALEY DYKES 
99 082KNE008 W O Y  CREEK 
100 082KNE007 VOWELL CREEK 
101 WKNEO23 UPPER BUGABOO 
102 OBWNE005 FORSTER 
103 082KNEOM EAST CREEK 
104 W M  077 TRIDENT CR 
105 092HSW141 HOPE 
106 0921SW092 LYiTON BAR 
107 093H 015 GOLDTHORIUM 
108 (393H 022 MCBRIDE 
109 1WN 061 RU 
110 104N 005 PURPLE ROSE 
11 1 104N 084 flSHER 
112 104N 086 DM€, MOM 
113 104N 087 CY 4, WEIR MTN 
114 104N 113 MIR3,RADON CIRQ. 
115 104N 110 IRA 
116 104M 059 NET3 
117 093M 072 VICTORIA 
118 093M 067 RED ROSE 
119 (393M 071 ROCHER DEBOULE 
120 0921NE068 Li7TLE GEM, GEM 
121 093F 012 NITHI MT., ABE 
122 082FSW107 NOVELTY, GIANT 
123 093N 175 SMOKE 

Carbonattte 
Carbonatite 
Carbonatite 
Carbonatite 
Carbonattte 
Placer 
Placer 
Placer 
Placer 
Placer 
Placer 
Placer 
Placer 
Placer 
Placer 
Placer 
Vein 
Vein 
Vein 
Vein 
Vein/Surfic. 
Vein 
Vein/Sumc. 
Vein 
Vein 
Vein 
Vein 
Vein 
Vein 
Vein 

APPENDIX I (cont.) 

HOST ROCK 

Gneiss 
Gneiss 
Gneiss 
Gneiss 
Gneiss 
Gneiss 
Syenite 
Granite 
Schist 
Granite 
Granite 
Schist 
Granite 
Gneiss 
Granita 
Gneiaa 
Schlst 
Granodiorite 
Schist 
Schist 
Gneiss 
Granodiorite 
Granodiorite 
Granodiorite 
Skarn 
Alkallc altered gneiss - 
Gneiss 
Ouartr monzonite 
Quarh monmnite 
Schist 
sovia 
Dolomite 
Schist 
Schist 
Sovite 
Dolomite 
Gravel 
Gravel 
Gravel 
Gravel 
Gravel 
Gravel 
Sand 
Sand 
Sand 
Sand 
Grewl 
Alasklte 
Alaskite 
Alaskite 
Alaakite 
Alaskite 
Alaskite 
Ouartr monzonite 
Granodiorite 
Granodiorite 
Granodiorite 
Granodiorite 
Rhyolite 
Hornfels 
Alaskite 

124 0921SW091 ROSYD, BOTANIE Vein Limestone 

uraninb 
uraninite 
uraninite 
uraninite 
uraninite 
uraninite 
betam 
wxenite 
uraninite 
uraninite 
uraninite 
uraninite 
uraninitm 
unknown 
uraninite 
uraninitm 
unknown 
unknown 
uraninite 
uraninite 
unknown 
uraninite 
allanite 
uraninite 
unknown 
monazite 
monazite 
unknown 
unknown 
m o r e  
pyrodore 
fluorite 
p y r d o n  
pyrdore 
pyrdore 

uranophane 

uranophane 

cyrtolh 
magnetite 
uranothorite 

autunite 

muscovite 

autunite Proteromlc 
Proterozoic 
Proterozoic 
Proterozoic 

autunite Proterozoic 
Proterozoic 

brannerite Tertiary 
quark Jurassic 
autunite Unknown 

Jurassic 
Jurassic 

autunb Unknown 
Cretaceous 
Proterozoic 
Proterozoic 
Proterozoic 
Paleozoic 
Cretaceous 
Ordovician 
Ordovician 
Proterozoic 

phosphuranylite chalcopyrite Tertiary 
Triassic 

molybdenite 
magnetite 

columbite 
zircon 
barite 
columbite 

zircon . - 
bastnaesite barite 
uraninite uranothorite 
allanite pyroclore 
uraninite uranothorite 
uraninite uranothorite 
uraninite uranothorite 
pyroclore nepheline 
unknown 
uraninite 
unknown 
unknown 
unknown 

zeunerite arsenopyrite 
kasolite galena 
betauranophane 
unknown 
unknown 
uraninite autunite 
uraninite scheelite 
uraninite chalcopyrite 
uraninite allanite 
autunite torbernite 
uraninite molybdenite 
uraninite 
unknowa 

Tertiary 
chalcopyrite Paleozoic 

Proterozoic 
Proterozoic 
Cretaceous 
Cretaceous 

apatite Hadrynian 
cblumbiie Proterozoic 
bastnaesite Devonian 
apatite Hadrynian 

Hadrynian 
columbite Proterozoic 

Mississippia 
pyrochlore Quaternary 
uraninite Quaternary 
monazite Quatemaw 
pyrochlore ~ u a t e r n G  
monazite Quaternary 
sodalite Quaternary 

Quaternary 
Quaternary 
Ouatemary 
Quaternary 
Ouaternw 

arsenopyrite Cretaceous 
arsenowrite Cretaceous 
chalcopyrite Cretaceous 
sphalerite Cretaceous 
galena Cretaceous 

Cretamus 
Cretaceous 

allanite Cretaceous 
ferberite Cretaceous 
arsenopyrite Cretaceous 
danaite Eocene 
sabugalite Mesozoic 
arsenopyrite Jurassic 

Cretaceous 
Cretaceous 

62 Geological Survey Branch 



Minisby of Enem, Mines and Petroleum Resomes 

APPENDIX I (cont.) 

MlNF lLE DEPOSIT 
NUMBER NAMES - TYPE HOST ROCK 

125 092K 052 RADIUM, SENATOR Vein Andesite 
126 082KNE040 STAN, ANNETTE 55 Vein Quartz monzonite 
127 082ESW141 CONTACT LAKE. OU Vein/Surfic. Quartz monzonite 
128 082ENW071 RIDDLE CREEK Vein/Volc. Trachyte/Syenite 
129 082ESE218 PBE 14 Vein? Syenite 
130 082FSE003 CARIB00 Vein Schist 
131 082FSW280 M.U.T. Vein k g i l l i i  
132 M E 0 6 6  SUDE, ICE 9 Vein Quartz monzonite 
133 092HSW030 INTERNATIONAL Vein Anddte 
134 0921NE024 COPPER KING Vein M O W  
135 0921SWtJ68 RAD Vein Shale 
136 W21SWO72 ORLEAN Vein Slate 
137 0920 001 MOHAWK Vein Granodlorite 
138 093K 082 LOON Vein Wlyolite 
139 093M 056 BLUE ME, CRO Vein GranodiorHb 
140 093M 057 BLACK PRINCE Vein Granodiorite 
141 093M 070 HIGHLAND BOY Vein Granodiorlte 
142 093M 074 GOLDEN WONDER Vein Argillite 
143 104N 006 BLACK DlAMOND Vein Alaskite 
144 104N 085 SNOWBIRD, MIR 8 Vein Alaskite 
145 104N 088 IRA5 Vein Alaskite 
146 104N 093 WMC Vein Alaskite 
147 104N 106 PAT0 1 Vein Alaskite 
148 104N 107 MISTAKE Vein Alaskite 
149 104N 108 Dm, DAVE Vein Alaskite 
150 104N 109 iR46 Vein Alaskite 
151 1046 109 HEL Stratabound Conglomerate 
152 094E 097 EWZADELLY MTN Stratabound Tuff 
153 094F 019 GREY PEAK, KECHlKAStratabound Phosphate 
154 094F 003 SPA, STAG. RED Stratabound Shale 
155 093H 038 LAD. UG, BOWRON R Stratabound Shale/Coal 
156 082LNE037 KAREN,ARCL Stratabound schist 
157 082GSE049 UN 21 Stratabound Quartzite 
158 082GSE085 COMMERCE Stratabound Quartzite 
159 082ESE219 PBE 18, U2 Sttatabound Conglomerate 
160 082GSE008 UN 22 Stratabound Quarhite 
181 082GSM11 UN 20 Stratabound Quartzite 
I& 082~~E639 COMMERCE ZONE H Stratabound Quartzite 
163 082GSE040 COMMERCE ZONE D Stratabound Quartzite 
164 OBXSE041 COMMERCE 3 Stratabound Quartzite 
165 08XSE042 COMMEACE 4 Stratabound Quartzite 
166 082LNE035 CAMERON-JENKINS 2Stratabound Gneiss 
167 082LNEO38 MULVEHILL Stratabound Quartzite 
168 082N 028 WATERLOO, COLT1 Stratabound Umestone 
169 082N 044 KING DAVlD Stratabound Shale 
170 094E 038 TOR Stratabound Limestone 
171 094E 098 LAWMRS PASS Stratabound Tuff 
172 094L 017 REE Stratabound Syenite 
173 1040 051 SHAR 6 Stratabound Shale 
174 104N 001 HUSSELBEE, BEAVERSkam Amphlbolite 
175 082FSW021 MOLLY Skam Granite 
176 093J 001 SAMSON, GISCOME Skam Gneiss 
177 082ENW036 CARMI MOLY, DOE Brecda Granodlorito 
178 092HSW001 GIANT COPPER, AM. Breccia Argillite 
179 082ESW175 GYP0 GREISEN Greisen Quartz monzonite 
180 082FSE079 LUCKY Unknown Argillite 
181 W L N W  SYPHON Unknown Granodiorite 
182 082LSW092 MARY ELLEN ' Unknown Quartz diorlte 

SIGNIFICANT MINERALS 

carnotite chalcodte 
uraninite 
unknown thorite 
unknown 
uranophane 
unknown galena 
autunite uranophane 
uraninite pyrochlore 
carnotite galena 
pitchblende chakopyTite 
uraninlte 
msttueunerite 
unknown chalcome 
unknown 
uraninite ferbetib 
uraninite ferberite 
uraninite chalcopyrite 
uraninite chalcopyrite 
zeunerite 
kasolite zeunerite 
kasolite fluorite 
zeunerite 
zeunerite 
zeunerite arsenopyrite 
kasolite 
zeunerite 
saleeite torbemite 
unknown zeolite 
fluorapatite 
sulvanite sphalerke 
thucholite coal 
monazite allanite 
unknown covellite 
unknown chalcopyrite 
uranophane 
unknown covellite 
unknown covellite 
unknown chalcopyrite 
unknown chalcopyrite 
unknown chalcopyrite 
unknown chalcopyrite 
unknown 
unknown 
unknown 
unknown 
zircon 
unknown 
phosphate 
unknown 
uraninite 
uraninite 
pyroclore 
brannerite 
uraninite 
unknown 
ttlorite 
unknown 
unknown 

rare earths 
sphalerite 
marcasite 
pyrite 

monazite 

fluorite 
scheelite 
sphalerite 
fluorite 
monazite 

AGE - 
Triassic 
Cretaceous 

zircon Mesozoic 
Tertiary 
Cretaceous 

sphalerite Helikian 
molybdenite Unknown 
euxcmite Cretaceous 
chalcopyrite Cretaceous 
bornite Jurassic 

Cretaceous 
Cretaceous 

molybdeniteCretaceous 
Tertiary 

scheeliie CIetaceous 
scheelite Cretaceous 
scheelite Cretaceous 
arsenopyrite Jurassic 

Cretaceous 
Cretaceous 
Cretaceous 
Cretaceous 
Cretaceous 

galena Cretaceous 
Cretaceous 
Cretaceous 
Cretaceous 
Tertlaly 
Ordovician 

barite Devonian 
Tertiary 

euxenite Proterozoic 
bomite Helikian 

Hdikian 
Jurassic 

chalcocite Helikian 
bomite Hdikian 

Helikian 
Hdikian 
Helikian 
Helikian 
Paleozoic 
Paleozoic 

galena Cambrian 
Pyrite Ordovician 

Cambrian 
zeolite Tertiary 

Paleozoic 
Cambrian 

galena Permian 
molybdeniteCretaceous 
galena Mississippian 
molybdenite Eocene 
chalcopyrite Jurassic 

Jurassic 
Helikian 
Cretaceous 
Jurassic 
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APPENDIX 2 

URANIUM AND THORIUM OCCURRENCES IN BRITISH COLUMBIA 
Sorted by MlNFlLE NUMBER, with Map No., Name, Status, NTS, Mining Division. Latitude & Longitude, Commodity, and Assay 

MlNFlLE MAP MINING ELEMENT 0RS RESERVES~ 
NUMBER NAMES ~TATIJS~ DMSION LATITUDE-LONGITUDE COMMODITY OR ASSAY 

082ENM15 5 N K I  D 082E10W Greenwood 493230.1185300 U 0.5Mt O.O25%U 
082ENE030 9 COLLIER, DONEN S 082E10W Greenwood 493130.1185300 U 0.01 7%U/0.4m 
082ENE041 2 CUP LAKE, DONEN D 082E10W Greenwood 4935401185400 U 2Mt 0 . m U  
082ENH)46 1 BLlZZ4RD, BEVERLY D 082E10W Greenwood 49373G1185500 U 2Mt 0.18%U 
082ENE047 8 LASSIE, DONEN 361 S 082E10W Greenwood 493555-118 5530 U O.M%eqU 
082EMN0361TI CARMlMOLY,WE D 082E11E Greenwood 4931051191000 MoUAuMCu 0.038%U/llm 
082ENW051 4 HAYNES UKE, PB D 082E14E Greenwood 49452G1190735 U 1 Mt O.O17%U 
082EMND52 10 VENUS, PB, S 082E14E Greenwood 4946S1190430 U Radiometric 
0 8 2 E W  3 HYDRAULIC LK, WEE D 082E14E Greenwood 4947 45.119 2305 U 2Mt 0.03%U 
082EMllX)81 21 THE STINKHOLE P 082E12E Osoyoos 4937S1194420 U O.O58%U/2rn 
WENWOBB 25 FAULOER 3 S 082E12W Osoyoo~ 493857-1194525 U O.O15%U 
082ENW069 26 JOHNSON'S SLOUGH S 082E12W Osoyoos 49 39 14119 48 00 U 0.03%U 
082ENWD70 22 AGUR S 082E12W Osoyoos 493345.1194730 UMo 0.1 52%U 
082ENW071128 RIDDLE CREEK S 082E12W O s o v  4932401195200 UTh O.W%Th 
0 8 2 E W 2  27 DEMUTH S 082E12W Osoyoo~ 494100-1195920 U 0.093%U 
082ENWD73 17 PRAIRIE FLATS D 082E12E Osoyoos 493530.1194220 U 178T U 
082ENW074 28 IGNIMBRITE W<E S 082E12E Osoyoos 49374511941 05 U O.O16%U 
082ENWD75 29 WESTBENCH S 082E12E Osoyoos 493040.1193830 U O.03%U/0.5m 
082ENWmB 30 ENEAS S 082E12E Osoyoos 4939S1194.420 U 0.023%U/OSm 
082ENWin 31 CONTACT WOL S 082E12E Osoyoos 493700-11942 45 U 0.052%U/0.5m 
082ENWD78 32 THREE PEAK BASIN S 082E12W Osoyoos 49 39 S 1 1 9  45 40 U 0.06%U/0.5rn 
082ENWD79 33 BALD HILLS S 082E12W Osoyoos 494030.1195200 U 0.01 5%U/0.5m 
082ENW080 34 MEADOW RIDGE S 082E12W Osoyoos 4938.251194540 U 0.OB%U/0.5m 
082ENW081 35 TREPANIER S 082E13W k p s  495100-1194950 U 0.022%U/0.5m 
082ENVW2 36 WlNN S 082E14W Osoyoos 495945-1192500 U 0.012%U/0.5m 
082ESEl42 54 SD7, RADAR S 082E01W Greenwood 49072G1182325 U 0.033%U/2.7 
082ESE143 63 SD 18AND20 S 082MlW Greenwood 4907 141182350 U 0.025%U/4.6m 
082ESE144 64 SD 37 S 082MlW Greenwood 490630.1182305 U Radiometric 
082ESE145 65 SD41 S 082EOlW Greenwood 490555-1182300 U Radiometric 
082ESE195 66 SD8 S 082MlW Greenwood 49072G1182300 U Radiometric 
082ESE205 67 KRM, RADAR3 S W M l W  Greenwood 4907251182420 U 0.03%U/h 
082ESE218 129 PBE 14 S 082EOlW Gr- 490555-1182655 U Mineral 
082ESE219 159 PBE18,U2 S 082MlW Greenwood 490510-1182850 UW O.W%U 
082ESE220 68 H 0  16 S 082MlW Greenwood 4903141182500 U Mineral 
082ESW139 6 BRENT LAKE, CIARK S 082E05W Osoyoos 49292G1194600 U 1.5%U 
082ESW141127 CONTACT M E ,  OU S 082EO4E Osoyoos 49 11 10-119 34 40 U Th 0.05%Th 
082ESW154 11 FARLEIGH LAKE S 082E05W Osoyoo~ 492745.1194520 ThU O.O2%Th 
082ESW164 18 COVERT BASIN D 082E04E Osoyoos 4914 141193245 U 23T U 
082ESW174 19 SINKING POND, SYN D W E W E  Osoyoos 49 11 S 1 1 9  35 20 U 23T U 
082ESW175 179 GYP0 GREISEN S 082EO4E Osoyoos 4911S1193330 ThU Radiometric 
082ESW176 7 SKAHA RESERVATION S 082M5E Osoyoos 4927 00-1193830 Th U 0.03%Th 
082ESWlTI 20 NORTH WOW FLAT D 082EO4E Osoyoos 49 12 45119 34 30 U 12T U 
082ESWl78 37 SOUTH WOW M E  P 082M4E Osoyoos 49 12 3G11934 35 U 0.08%U/0.5m 
082ESW179 38 BURNELL POND P 082-E Osoy00s 491220-1193700 U 0.03%U/h 
082ESW181 39 POWERUNE S 082E04E Osoyoo~ 4914051193559 U 0.02%U/O.Sm 
082ESWl82 40 H M  S 082-E Osoyoos 491300-1193455 U 0.084%U/0.5m 
082ESW183 41 PURPLE S 082-E Osoyoos 491315.1193430 U 0.05%U/0.5m 
082ESW184 42 POLVO S W E W E  O s o v  491300-1193500 U 0.08%U/0.5m 
082ESW185 43 RANCH LAKE S 082-E O S O ~ ~ ~ S  49 1324-1193455 U 0.03%U/O.Sm 
082ESW186 44 MNERS SWAMP S 082E04E Osoyo0s 491410-1193500 U 0.055%U/1.5m 
082ESW187 45 KALEDEN S 082M5E Osoyo~s 4922 45.1193730 U 0.01 5%U/0.5m 
082ESW186 46 NKWALA CASES S 082M5E Osoyoos 492920-1194040 U 0.027%U/0.5m 
082ESW189 69 ALLENDALE LAKE S 082E06W Osoyoos 49 23 35-119 21 03 U Mineral 
082FNW192 55 TRY AGAIN S 082F11W Slocan 494200-1172600 U 0.043%U 
082FNW244 70 CRYSTAL S 082F11W Nelson 493300-117 1830 SIU Mineral 
082FSKx13 130 CARIB00 S 082-E Fort Steele 49 22 50-1 16 10 15 Pb Zn W U Ag 00.03%eqU 
082FSE079 180 LUCKY S 082F01W Nelson 490730-1162630 Th Mineral 
082FSM1021 175 MOLLY S 082F03E Nelson 490500-11711 40 MoWU 0.13% eqU 
082FSW107 122 NOVELTY, GIANT S 082FWW Trail Creek 49 05 00-117 49 10 Au Mo Co U Bi Ag0.20%U 
082FSW212 56 MOTA CHINA CREEK S 082F04E Trail Creek 49 14 00-1 17 42 00 U Th O.O2%U 
082FSW252 71 ROMA S 082H35E TrailCreek 491559-1174020 UTh Radiometric 
082FSW270 72 LUCKY-BILL-TAG S 082F06W Nelson 4929401172320 U Mineral 

Open File 1990.32 65 



British Columbia 

APPENDIX 2 (cont.) 

MlNFlLE MAP MINING ELEMENT 0R3 RESERVES~ 
NUMBER NO. NAMES STAT& DMSION LATITODE-LONGITUDE COMMODITY OR ASSAY 

082FSWnl 73 GIBSON CREEK S 
082FSW272 57 CRESCENT, LUCKY BOY S 
082FSW273 74 U308, CHINA CREEK S 
082FSWn5 75 JACKASS S 
082FSW280 131 M.U.T. S 
082GSEOOB 160 UN 22 S 
OBXSWl l  161 UN 20 S 
OBXSEWS 162 COMMERCEZONEH S 
08XSW40 163 COMMERCE ZONE D S 
08XSE041 164 COMMERCE 3 S 

OBXSEO49 157 UN21 S 
082GSMg5 158 COMMERCE S 
0 8 2 1 ~ 1 8  94 ROCK CANYON CREEK S 
082KNEOO5 102 FORSTER S 
082KNE5X 103 EAST CREEK S 
082KNHXn 100 VOWELL CREEK P 
082KNE008 99 W O Y  CREEK P 
082KNM23 101 UPPER BUGABOO P 
082KNE040 126 STAN, ANNElTE 55 S 
082KN- 132 SUDE, ICE 9 S 
082KSW109 76 STATITE S 
082LNM20 77 CRAN3 S 
082LNE033 58 CRAN2 S 
082LNEO34 78 CRAN4 S 
082INE035 166 CAMEROKJENKINSR2 S 
082LNEO36 79 CAMEROKJENKlNSRl S 
082LNE037 156 KAREN, ARCL S 
082LNE038 167 MULVEHILL S 
082LMW62 80 JEN JEN S 
082LMN063181 SYPHON S 
082LSEOO5 12 VAL, WDLER S 
082LSM15 59 BEARCUB, SPAR P 
082LSM19 81 SH, AS S 
082LmM64 82 BRElT-BIRD S 
082LSWOBZ 23 BALD S 
082LSW092 182 MARY ELLEN S 
082M 021 13 RMSPAR D 
082M 022 14 G ZONE S 
082M 034 15 BULLION s 
082M 043 16 FOGHORN CREEK MOLYS 
082M 077 104 TRIDENT CR S 
082M 231 83 HARBOUR S 
082N 027 €0 BOW, DEMON S 
082N 028 168 WATERLOO, COLT1 S 
082N 044 169 KING DAWD S 
0830 005 92 VERITY, LEMPRIERE P 
0830 036 95 BONE CR, GUM CR S 
083D 037 96 AEG, MUD LAKE S 
092HSW001178 GIANT COPPER, AM. S 
092HSW030 133 INTERNATIONAL S 
092HSW110 84 BEE, BELL S 
092HSW141105 HOPE S 
0921NM24 134 COPPER KING S 
0921NE168 48 RUB S 
0921NE169 47 VICARS PASS S 
0921SE124 85 COPPERADQA6 S 
0921SW068 135 RAD S 
0921SW072 136 ORLEAN S 
0921SW091 124 ROSYD, BOTANIE S 
0921SW092 106 LYrrON BAR S 
092JNH155 86 INDEX, MOLY S 

082FO5E Nelaon 
082FO5E Nelson 
082FO4E Trail Cfeek 
082FO6E Nelson 
082WE Nelwn 
OBXOlW Fort stwe 
OBXOlW For t s tdo  
OBXOlW For t s tdo  
OBXOlW Fort stede 
OBXOl W Fort Stsele 
OBXOlW Fort steele 
OBXO1 W Fort Stsele 
m a 1  w Fort Stede 
08-E Golden 
082K09E Golden 
08WlOW socan 
082K15W Golden 
082K15W Golden 
082K10E Golden 
08W10E Golden 
082K09W Golden 
082KWE Slocan 
082L16E Welstoke 
082L16E Revelstoke 
082LO9E Revelstoke 
082L16E Revelstoke 
082Ll6E Revelstoke 
082L16E Revelstoke 
082L16E Rwelstoke 
082Lll W Kamloops 
082Lll W Kamloop 
082W2W Vernon 
082U32W Vernon 
082W7W Vernon 
082L06E Vernon 
082U14E Vernon 
082UXW Vernon 
082M12W Kamloops 
082M12W Kamloop 
082M12W Kamloops 
082M12W Kamloops 
082M16E Golden 
082M11E Kamloopa 
082N01 W Golden 
082N01 W Golden 
082M7W Golden 
083W6E Kamloops 
083W6E Kamloops 
083003E Kamloops 
0 9 2 W E  New West. 
092mJ3E NewWest. 
0 9 2 m  Newwest. 
0 9 2 M  NewWest. 
092110E Kamloops 
092rnE Kamloops 
092rnw Kamloop 
092H)2E Nicola 
092105E Kamloops 
092105E Karnloops 
092105E Kamloops 
092H35E Karnloops 
092109E Lillooet 

UTh 
NbTaUThTiY 
UTh 
U 
MOWU 
CuAgu  
CuAgUMo 
CuAgAuMOU 
CuAgAuMoU 
CuAgAuMoU 
CuAgAuMoU 
CuAgUMO 
UCuAgMO 
FLBaRETh PP 
U Nb RETh 
U NbTh RE 
u NII T ~ I  RE 
U Nb Th RE 
U NbTh RE 
UMOW 
UNbTh REV 
UTh 
U 
u 
U 
Thu 
T h u  
ThCeREU 
Th SI 
U 
u 
U 
FDUThRE 
U 
MI U 
U 
T h u  
UThFLCbLa 
MoUThFL 
UTh 
M o m n u  
Nb U nl 

O.os%U/O.6m 
5.8%U 
O.O15%U 
Mineral 
o.m2%u 
Radiornetrlc 
Radiometric 
Radiometric 
Radiometric 
Radiometric 
Radiometric 
Redlometric 
0.06%U 
O.O75%Th 
O.ll%U 
Minerals 
22g/m3 U 
23g/m3 u 
0.18%U 
1.7%U 
O.O22%U 
0.008%U 
0.08%U 
0.3% U/&m 
O.O3%U/5m 
NA 
NA 
0 . m T h  
Radiometric 
Radiometric 
Geochemical 
Radiornetrlc 
0.037%U 
Mineral 
Mineral 
0.13%~/.3m 
NA 
1 Mt 0.065%U 
0.012%U/18m 
0.03%U/1.5m 
0.02%U/3.5m 
Mineral 

U O.O14%U 
Ti Th Nb RE U Fe 0.02%U 
Ag Pb Zn Cu U O.06%U 
GeUZRPt 0.03%U 
Nb Ta U RE 0.095%U/l.lrn 
Nb Ta U PP 0.02%U 
Nb U O.O12%U 
Cu Mo Ag Au U O.O52%eqU 
Pb Cu Au Ag U Mineral 
UCuCo 0.017%U/2m 
U 0.2%eqU 
Cu Au Ag U Fe Mineral 
U 0.01 4%U/0.5m 
U 0.022%U/0.5m 
U 0.002%eqU 
U O.W%U 
U Cu 0.0045%eqU 
U 0.053%U 
U Mineral 
MoAuU O.OOir%eqU 
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APPENDIX 2 (cont.) 

MlNFlLE MAP MINING 
NUMBER NO. NAMES  STATUS^ DMSION 

0921NE068 120 UnlE GEM, GEM P 092115W Ulloost 
092K 052 125 RADIUM, SENATOR S 092K03W Nanaimo 
0920 001 137 MOHAWK S 092003W Clinton 
0930 012 87 PROMISE WELL S 093DO4E Skeena 
093F 012 121 NITHI MT, ABE, MOLLY S 093F15W Omineca 
093H 015 107 GOUTTHORIUM S 093H13E @boo 
093H 022 108 MCBRIDE S 093ml8E Cariboo 
093H036 155 LAD,UG,BOWRONR S 093H13W Cadboo 
093J 001 176 SAMSON, GISCOME S 093J01 W Cariboo 
093K 082 1 3  LOON S 093K03E Omineca 
093M 056 139 BLUE W<E S 093M04E Omineca 
093M 057 140 BLACK PRlNCE S 093M04E Omineca 
093M 067 118 RED ROSE S 093M04E Omineca 
093M 070 141 HIGHLAND BOY S 093MWE Omineca 
093M 071 119 ROCHER DEBOULE S 093MWE Omineca 
093M 072 117 VICTORLA S 093MWE Omineca 
093M074 142 GOLDENWONDER S 093MWE Omineca 
093N 012 93 LONNIE, GRANITE CR P 093N09W Omineca 
093N 174 97 VIRGIL, BRENT S 093N09W Omineca 
093N 175 123 SMOKE S 093NllW Omineca 
093N201 88 WILL S 093N09E Omineca 
0930 021 61 LAURA S 093012W Omineca 
0930 041 89 URSA S 093005W Omineca 
0948 028 98 ALEYDYKES S 094B05E Omineca 
094E 038 170 TOR S 094-E Omineca 
094E 097 152 EWZADELLY MTN S 094E05E Uard 
094E 098 171 LAWYERS PASS S 094E06W Omineca 
094F 003 154 SPA, STAG. RED S 094F13E L k d  
094F 019 153 GREY PEAK, KECHIKA S 094F14E Ominecr 
094L 017 172 REE S 094Ll2W Uard 
094M 022 49 UARD HOTSPRINGS S 094M08E Uard 
094N 001 50 WISHING WELL S 094Nl2W Uard 
104A 098 82 STEWART S 104A04E Skeena 
104G 109 151 HEL S 104GllWUard 
104M 058 90 NET 6 S 104M15W Atlin 
104M 059 116 NET3 S 104M15W Atlin 
104M 060 91 JONES S 104M14W Atlin 
104N 001 174 HUSSELBEE BEAVER S 104Nlm Atlin 
104N 005 110 PURPLE ROSE S 104NllW Atlin 
104N 006 143 BLACK DIAMOND S 104NllW Atlin 
104N 061 109 RU S 104NllW Atlin 
104N 084 111 FlSHER S 104Nl lWAtl in 
104N 085 144 SNOWBIRD, MIR 8 S 104N10W Atlin 
104N 086 112 DWE, MONT S 104Nl lEAt l in  
104N 087 113 CY 4, WEIR MTN S 104N10W Atlin 
104N 088 145 IRA5 S 104N14W Atlin 
104N 093 146 WMC S 104NllW Atlin 
104N 106 147 PAT01 S 104NllW Atlin 
104N 107 148 MISTAKE S 104Nl l W  Atlin 
104N 108 149 D&D, DAVE S 104N14W Atlin 
104N 109 150 IRA6 S 104N14W Atlin 
104N 110 115 IRA S 104N14W Atlin 
104N111 51 CX2 S 104N10W Atlin 
104N112 24 MIR7,DELTAPOOL S 104N10W Atlin 
104N 113 114 MIR3, RAOONClRQUE S 104N10W Atlin 
104N 114 52 CX S 104N10W Atlin 
104N 115 53 TUPA S 104N14E Atlin 
1040 051 173 SHAR6 S 104011W Atlin 

ELEMENT 0R3 RESERVES~ 
COMMODITY OR ASSAY 

Co Au U MO 0.39%U/36m 
v u c u  24.5%U 
CuAuPgMaU O.O16%eqU 
FeCuU 0.007%eqU 
M U  0.14%U 
ThU Radiometric 
Th Radiometric 
CLUGeMaV O.OOS%eqU 
ZnPbPgNbU 8%Nb 
UAu 0.0025%U 
WCuMOUAg O.o04%eqU 
WCuMaSnUAgO.o39%eqU 
W Mo Au Ag U0.41-U 
Cu W U Sn Ag Au O.O15%eqU 
CuAuAgUCo 0.21-U 
Au Co U Mo Cu 0.16%eqU/0.9m 
CuAgAuSnU 0.08%eqU 
Nb ZR Ti U Th Mineral 
Nb ZR Ti U RE Mineral 
U 0.12%U 
Th RE 0.13%Th 
Th RE 0.305%Th 
Th RE 0.25%Th 
RETh Sr& 0.084%Th 
ktf Radiometric 
U 0.038%U 
U 0.038%U 
ZnBavPguFe O.rn%U 
PP U O.O2%U 
Y RE PP Th 0.3%Th 
Rn HS Radiometric 
RnHSU Radiometric 
UTh O.l%U 
U O.O84%U/2rn 
UTh O.W%U 
Ag U Th Ma W Radiometric 
UTh O.O27%U 
UThRPbMo .0.12%U 
U Cu Ag Th R 0.075%U 
W Au Cu Ma U Mineral 
U 0 . m u  
ucuw O.W%U 
U Pb 0.384%U 
U C u R  o.los%u 
UZnPb 0.15%U 
u C u n A s  0.wm.u 
U Mineral 
UCuAs 0.09%U 
Ag UAu Pb 0.04%U 
U 0.003%U 
U Mineral 
U 0.04%U 
U O.O4a%U 
UCuPbZnPg O.ll%U 
Ag Pb Zn U Th 0.055%U 
U 0.14%U 
U O.lS%U 
U Cu FL 0.009%U 
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APPENDIX 3 

URANIUM AND THORIUM OCCURRENCES IN BRITISH COLUMBIA 
Sorted by NAME, with Map No., NTS, Geology, and References 

MAP 
w!!Es m. N n  GEOLOGY 

AEG. MUD L 96 083D03E Carbondto within g d a a  contains pyrochlofe. 
AGUR 22 082E12W Ulaniterous soils occur in a pastalaclal lake. 
ALEY DYKES 98 094805E F h a  earths and thorium &r inbar i t~ fch carbonatite dikes. 
ALLENDALE 69 0 8 2 W  Betaflte and cyrtoiite occur in pegmatite within syenite. 
BALD 23 082UXE A uraniferous organic bog overiiea quartz monzonite. 
BALD HILLS 33 082E12W Uranium enrichment occurs in surfidal soils. 
BEARCUB. SPAR 59 0 8 2 W  Radioactive minerals and rare earths occur in pegmatite within gneiss. 
BEE, BELL 84 092HOW Maseminated uraninite occurs in pegmatite within granodiorite. 
BLACK DIAMOND143 1 WN11W Zeunerlte occurs in veins within quartz monzonite. 
BLACK PRINCE 140 0 9 3 W E  Mineralized vein-shears occur in porphyritic granodiorlt.. 
BUZZARD 1 082E10W Sedimentary paleochannel depoact, capped by basalt, overlies granite. 
BLUE M E  139 093M04E Mineralized veins occur in Rocher DBboul6 porphyritic granodiorlte. 
BONE CR 95 083006E Carbonatite in gneias contains uranium and niobium minerals. 
BOW, DEMON 60 082N01 W Pegmatite in nephellne syentte contains uranium, niobium, rare e m s .  
BRENT M E  6 082EOSW Radioactive coal patches in conglomerate and gnywacke. 
ERIEIT-BIRD 82 082UWE Uraninite is disseminated in micapegmatite within schist. 
BULLION 15 082M12W Radioactive minerals occur in trachyta within metavolcanics. 
BURNELL POND 38 082EWE Postgiadal lacustrine-playa, closed basin with uranium-enriched days. 
CAMEROWEN 1 79 082L16E Stratiform thorium and uranium apparently occur in gneiss. 
CAMEROWEN 2166 082L16E Uranium and thorium apparently occur in peematites within schist. 

BCAS 7783 
BCAS 6768 
BCOF 1987-1 7; BCFW 1986-283 
GSC P 77-1-31 
BCAS 7973 
GSC OF 551. RCUM 
BCGM 1971431;BCAS 3434 
BCAS 6790 
BCPM 52 
GSC MEM 223R-30 
BCPR 1979-6;CMJ Apr.1979 
GSC MEM 2 2 3 M ;  BCBL 43 
BCAS 9566,lO274,lll30 
E A R  1954-1 50; BCAS 3389 
BCAS 7851 
BCAR 1950-226;GSC EG 16 
BCAS 7503;BCAR 1968164 
BCAS 7398 
GSC OF 658 
GSC OF 658 

CARIB00 130 082M8E Quark veins cut schist,.wntain &-a-w minerals and are radioactive. BCGM 1969-347 
CARMI MOLY 177 082E1 1E Brannerite disseminated in granodiorite. Molybdenite in brecciated zones. BCAS 5203;BCGL 1975-37 
COLLIER 9 082E10W Miocene sediment paleochannd, capped by basalt. overlies intrusives. BCAS 8105 
COMMERCE 158 082G01 W Uranium and copper minerals occur in argiilite, quarkite and sandstone. BCAS 6398 
COMMERCE 3 164 082G01W Uranium and copper minerals occur in argillii, quartzite and sandstone. BCAS 4535,6398 
COMMERCE 4 165 082G01W Uranium and copper minerals occur in argillite, quarhite and sandstone. BCAS 4535,6398 
COMMERCE D 163 082G01W Uranium and copper minerals occur in argiiiite, quarkite and sandstone. BCAS 4535,6398 
COMMERCE H 162 08X01 W Uranium and copper minerals occur in argillite, quartzite and sandstone. BCAS 4535, 6398 
CONTACT LAKE 127 082EO4E Radioactive quartz monzonite in metasetds. Uranium-rich surface soils. BCAS 6949, RCUM 
CONTACT POOL 31 082E12E Uranium enrichment occurs in surficial soils. GSC OF 551, RCUM 
COPPER KING 134 092110E A shear zone within diorite contains pitchblende and chalcopyrtte. BCPM 22, #40 
COPPERADOM 85 092WME Radioactive allanite occurs in pegmatite within granodiorite. EcAR 1944120 
COVERT BASIN 18 082M4E Fluviatlle surfidal deposit in peaty layers within sand and day. CJES 1984-559 V.21 
CRAN2 58 082L16E Uraninite associated with biotite occurs in pegmatite within gneiss. BCAS 6816 
CRAN3 77 082L16E Radioactive minerals are disseminated in pegmatite within granite. BCAS 6816 
CRAN 4 78 082L09E Redioactive minerals occur in pegmatite with gneiss. BCAS 6816 
CRESCENT 57 082F05E Pegmatite-greisen in syenite contain dissem. black radioactive minerals. BCAR 1956T7:BCAS 14652 
CRYSTAL 70 082F11W Pegmatite in granite has a quark core and feldspar rim with euxenite. BCAR 1964206;BCAS 8121 
CUP LAKE 2 082E10W Structurecontrolled paleochannel, capped by basalt, werlies intrusives. BCAS 810J;BCPR 1979-6 
CX 52 104N10W Radioactive organic-rich lacustrine sediments werlie quartz monzonite. BCAS 6448 
CX 2 51 104N10W Radioactive organic-rich lacustrine sediments werlie quark monzonite. BCAS 6448 
CY 4, WEIR MT 113 1WN10W Mineralized quark veins occur in alaskite of the Surprise Lake bathoiith. BCAS 6898;BCFW 1976-106 
DEMUTH 27 082E12W Uraniferous soils in a 1000 by 500 metre area BCAS 7301 
DIXIE, MONT 112 104N11E Zeunerite in fractures occurs in alaskite of the Surprise Lake bathoiith. BCAS 6467 
D&D, DAVE 149 104N14W Kasoiite in a quartz vein occurs in Surprise Lake alaskite. BCAS 7456 
EAST CREEK 103 082K10W Placers contain uranium and niobium minerals from Bugaboo batholith. GSC MEM 369-981 17 
EWZADELLY MT152 094E05E Zeolitic and red altered tuff of the EIrathem Peak Fm. is radioactive. GSC P 81-1A p241 
ENEAS 30 082E12E Uranium enrichment occurs in surficial soils along a valley. GSC OF 551, RCUM 
FARLEiGH LAKE 11 082E05W Radioactive pink grit in wacksshale lenses in lower sequence of volcanic. BCAS 7185;BCFW 1983-15 
FAULDER 3 25 082E12W Uraniferous sediments in lakes. BCAS 6575 
FlSHER 11 1 104Nll W Mineralized shear zones occur in kaolinizcd alaskite. BCAR 1955-7 
FOGHORN CR 16 082M12W Radioactive minerals occur in trachybs within metavolcanics. BCAS 4957 
FORSTER 102 08W09E Placers with uranium and niobium minerals from Horsethief batholith. GSC MEM 369;GSC EG16R,18 
N K I  5 082E10W Miocene paleochannel, capped by basalt, weriies andesite and trachyte. BCAS 8105;BCPR 19746 
G ZONE 14 082M12W Uranium occurs with moly and fluorite in trachyte within metavolcanics. BCPF Pisani, 1970 
GIANT COPPER 178 092H03E A mineralized body ocwrs in a pipe-like zone of brecciated sediments. BCAR 1944210;19!j4-152 
GIBSON CREEK 73 082FO5E Pegmatite in granite contains disseminated uraninite. BCAR 1955-50 
GOLDEN WON0 142 093M04E A mineralized shear zone occurs in black argillite. GSC MEM 2 2 3 M  
GOLD-THORIUM 107 093H13E Placer biack-sand is radioactive, likely attributable to thorium. GSC EG 16-45;BCPM 22 
GREY PEAK 153 094F14E Phosphorite with uranium occurs in banded limestone. GSC P 79-1A p219 
GYP0 GREISEN 179 082EWE Radioactive greisen in footwall of quark vein in quarh monzonite. BCAS 6949; BCFW 1983-246 
HARBOUR 83 082M11 E Radioactive minerals occur in pegmatite with gneiss. BCAS 7688 
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NAMES 

APPENDIX 3 (cont.) 

MAP 
NO. NTS GEOLOGY 

HAYNES LAKE 
HEART 
HEL 
HIGHLAND BOY 
HO 16 
HOPE 
HUSSELBEE 
WDRAUUC LK 
IGNlMBRlTE LK 
INDM 
INTERNATIONAL 
IRA 
IRA 5 
IRA 6 
JACKASS 
JEN J W  
JOHNSON'S SL  
JONES 
KALEDEN 
KAREN, ARCL 
KING DAVlD 
KIWI. RADAR 

4 082E14E Paleochannel sediments, capped by basalt, overlie gneiaa and intrusive. 
40 OBZE04E Uranium enrichment occurs in surficial soils. 

151 1ffi11 W Uranium minerals occur in can~lomerate and sandy & organic material. 
141 093M04E Mineralized veins occur In  ocher D6boul6 porphyritic gr&odiorite. 
68 082MlW Uraninite occurs in mamatitee &In interlavered aneisses. .- - -  

105 092H06W Redloactive black-ski occurs near Hope. * 

- 
174 104N12W Disseminated uraninite occurs in amphibolite. 

3 082E14E Conglomerate paleochannd averlies layered gnda808 and intrusives. 
28 082E12E Surfidal uranifemus layerd brlne. 
86 09u09E Molybdenite and minor uraninite ooarr In sheam In gmodlorite. 

133 092WE Carnotite occurs with sulphidea in a vein within andke .  
115 104N10W Structure controlled mineral8 in dcam occur in Sumrise Lake alaskii. 

104N14W Kasolita in quartz veins occurs in alaakite of the &rprise Lake batholith. 
104N14W Zeunerite occurs in alaskite of the Surprlso Lake batholith. 
082F06E Dissem. uraninite assoc. with b i d e  occurs in pegmatite within granite. 
WL11 W Radioactivity along granodiorite/schist contact, cut by pegmatite. 
082E12W A siough contains uraniferws marshes with anomalous soils. 
104M14W Radioactive pegmatite occurs in quartz monzonite. 
W M 5 E  Uranium enrichment occurs in organic-rich surflcial soils. 
082L16E Radioactive weathered muscovite schist zone with Th, U and rare earths. 
082N07W Carbonaceous shale with pyrite and marcasite contain uranium values. 
082E01W Uraninite occurs with biotite in mmati te and secondaries in fractures. 

BCAS 4629; BCGL 1 977- 1 2 
GSC OF 551, RCUM 
BCAS 77W;GSC P82-1 A438 
GSC MEM 223R-47 
BCAS 31 72 
GSCEG 1 w  
BCAS 2786; BCAR 1953-79 
EG 1982;BCPR 1979-6 
BCAS 6575 
BCAR 1944113 
BCAR 193sF22 
BCAS 6426 
BCAS 7598 
BCAS 6885 
BCAS 71 32:BCPF:Mdiel9?7 
BCAS6982 
BCAS 6575 
BCAS 7321 
GSC OF 551, RCUM 
BCAS 7232.1 1697 
BCAS 1 M;BCAR 195672 
BCAS 6449.7621 , - 

LAD, UG 155 & 1 3 ~  Radioactivity occurs in coal, shh<conglomerate and greenstone. BCAS 4438; BCAR 1960238 
LASSIE, DONEN 8 082E10W Radioactivity in capping basalt overlying metamorphic and igneous rocks. BCAS 5982 
LAURA 61 093012W Rare earths and thorium occur in pegmatite, within altered alkalic gneiss. BCAS 17872; BCFW 1984300 
LAWYERS PASS 171 094E06W Zeolitic and red altered tuff of the Brothers Peak Fm. is radioactive. GSC P 81-1A p241 
UARD HOTSPRG 49 094M08E Radioactive water and tufa likely contain radon gas. BCPM 22, #61 
UN 20 161 082G01 W Radioactivity occurs with copper minerals within argillite and quartzite. BCAS 6521,7678 
UN 21 157 082G01 W Radioactivity occurs with copper minerals within argilltte and quartzite. BCAS 7678 
UN 22 160 -1 W Radioactivity occurs with copper mlnerals within quartzite and argillite. BCAS 7678 
UnLE GEM 120 092115W Uraniumgoldcobalt minerals occur in a vein-shear within granodiorita. BCAR 1948-112; GSC EG 16 
LONNIE 93 093N09W A carbonatiteqenite complex contains niobium and uranium minerals. BCAS 10729;BCAR 1955-29 
LOON 138 093-E Secondary uranium occurs in shears within dlidfied 8 brecdated hyolila BCAS 7289 
LUCKY 180 082M1 W Thorite is reported to ocwr in metasediments. GSC EG 16,1962-234 
LUCKY-BILL-TAG 72 0 8 2 W  Pegmatite within granite contains uraninite. GSC EG 16,1962-234 
LYllON BAR 106 092105E Radioactive black-sands occur along the west side of the F r a r  River. BCAR 1948-180 
MALLOY CREEK 99 082K15W Placers contain uranium and niobium minerals from Bugaboo batholith. GSC EG 16R198;BCPF 
MARY ELLEN 182 082L03W Unavailable. GSC OF Map 637 
MEADOW RIDGE 34 082E12W Uranium enrichment occun in surficial soils. GSC OF 551, RCUM 
MEYERS SWAMP 44 082E04E Uranium enrichment occurs in surficial soils overlying sands. GSC OF 551, RCUM 
MCBRIDE 108 093HO8E Placer sand is redloactive, probably due to thorium. GSC EG 16R235:BCPM 22 
MIR 3 114 104N10W Autunite in veins occurs in ataskite of the Surprise Lake Batholith. BCAS 6T76; BCFW 1978-1 06 
MIR 7 24 104N10W Uranium values oowr in alaskite. Radioactive springs are nearby. BCAS 6905; BCFW 1978-1 06 
MISTAKE 148 104N11W Mineralized veins occur shear zones within alaskite. BCAS 7480 
MOHAWK 137 092003W Quartz veins with rutilr, fluorapatite and powellite o c ~ u ~  in granodiorlte. GSC EG 16-44 EG 16 
MOLLY 175 WF03E Uraninite disseminated within granite near skam. GSC EG 16,1952-45 
MOTA E6 082-E Disseminated radioacth minerals in pegmatite within gneiss. BCAS =$CAR 1968-239 
MULVEHILL 167 WL16E Radiometric m e ( m )  in quartzitlc schist/conglomerate. BClM File:Hann%l981 
M.U.T. 131 082F03E Autunite or uranophane o a r  in fractures within argiilites. BCAS 7041;BCM 197849 
NET 3 116 104M15W Radioactive fractures occur In quartz monzonite. Soil assay - 0.46% U. BCAS 7417 
NET 6 90 104M15W Radioactive aplite and pegmatite dikes occur in quartz monzonite. BCAS 6882 
NITHI MT, ABE 121 093F15W Uranium minerals occur in fractures along a dike within qurvtr monzonite. BCAR 1955-28:BCAS 10314 
NKWALA CASES 46 082E05E Uranium mrlohment occurs in surflcial soils along a 3 km trend. GSC OF 551, RCUM 
NORTH WOW 20 082EO4E Postgladal lacustrine-playa dosed basin with uranium-rlch day deposit. CJES 1984-559 V.21 
NOVELTY 122 082F04W Frachrres in siliceous homfels contain uraninite. BCBL 74-49 
ORLEAN 136 092105E Metazeunerite occurs in fractures within black slate. BCAR 195533 
PAT0 1 147 104Nl l W  A shear zone within alaskite contains zeunerite. BCAS 6469 
PEE 14 129 082MlW Uranophane is reported to occur in syenite. BCAS 3172 
PEE 18, U2 159 082E01W Radioactive rusty zone in sharpstone conglomerate contains uranophane. BCAS 3172,6695 
POLVO 42 082E04E Uranium enrichment occurs in surficial soils. GSC OF 551, RCUM 
POWERUNE 39 082EO4E Uranium enrichment occurs in surficial soils. GSC OF 551, RCUM 
PRAIRIE FLATS 17 082E12E Postglacial fluviatile collector basin with uraniferous organic-rich fill CJES 1984-559 V.21 
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APPENDIX 3 (cont.) 

PROMISE WELL 
PURPLE 
PURPLE ROSE 
RAD 
RADIUM 
RANCH LAKE 
RED ROSE 
REE 
RMSPAR 

MAP 
GEOLOGY 

RIDDLE CREEK 128 
ROCHER DEBOU 1 19 
ROCKCANYON 94 
ROW 71 
ROSY D 124 
RU 109 
RUB 48 
SAMSON 1 76 
SD18ANDM 63 
SO 37 64 
SD 41 65 
SD7, RADAR 54 
SD 8 66 
SH, AS 81 
SHAR 6 1 73 
SINKING POND 19 
SKAHA RES. 7 
SLIDE 132 
SMOKE 1 23 
SNOWBIRD 144 
SOUTH WOW LK 37 
SPA, STAG 154 
STAN 1 26 
STA-TlTE 76 
STEWART 62 
SYPHON 181 

093DWE Radioaotlve pegmatite intrudes mineralized skam. 
082EWE A uraniumanriched layer is overlain by a hard gypsum layer. 
1 WNl 1 W A shear zone in alaskite contains uranium minerals in veins. 
092105E Radioactive shears occur within shale. 
092K03W Carnotite occurs in frachrres within amygdaloidal augite andeslte. 
082EO4E Uranium enrichment occurs in surfidal soils. 
093M04E Mineralized vein-sheam occur in Rocher DBboul6 granodiorids. 
094L12W Rare earths and thorium occur in apaWMich sheared syenite. 
082M12W Stratabound uranium in trachw assoc. with fluorphlo~ooite roolacement. 

093M04E Mineralized vdn&eam cut Rocher D6boui6 porphyritlo granodiorite. 
082K)3E Mered carbonate rocks with fluorit. wntsin rare earths and thorium. 
&H#E Disseminated uraninite occurs in -math within Cadwar gneiss. 
092105E Radioactive string- occur in a she; zone within limestones, 
1 WNl 1 W Radloactlve Daleochannel clraveis overlie alaakite and underlie b a d .  
092lU9W Uranium enrichment occurs in organic-rlch surficial soils. 
O%L.JOl W Pymclore and sphalerite occur in skam within gneiss. 
082EOlW Uraninite occurs with biotite in pegmatite and secondaries in fractures. 
082EOlW Uraninite is associated with pegmatite in biotite gneisses. 
082EOlW Uraninite is associated with biotite dots in pegmatite in biotite gneiss. 
O82EOl W Uraninite occurs with biotite in pegmatite &d-secondaries in fr&res. 
082E01W Uraninite is associated with biotite clots in ~eamatite in biotite aneiss. 
082L07W ~raninite occurs in pegmatite within schist'ani gneiss. 

- 
10401 1 W Radioactive graphic shale up to 3.5 m wide is enclosed within quartzite. 
082E04E Postglacial lacustrine-playa closed basin with uraniferous day deposits. 
082EOSE Radioactive pink grit unit in the lower part of a volcanic sequence. 
082K09W Uranium occurs in veins within quark monzonite of the Horsethief bath. 
093N11 W Alaskita intruding granite contains veins with uranium values. 
1WN10W Uranium minerals occur in alaskite of the Surprise Lake batholith. 
WEWE Postglacial, lacustrineplaya, dosed basin with uranium rich clays. 
094F13E Radioactive gossan overlies shale. 
082K10E Uranium occurs in veins within quark monzonite of the Horsethief bath. 
082KWE Uranium and thorlum occur in pegmatite within schist and gneiss. 
1WP04E Uraninite and cyrtoiite occur in muscwite-biotite pegmatite. 
082LllW Uranium occurs in aranodiorite which intrudes metamor~hic rocks. 

BCAR 1953-166 
GSC OF 551, RCUM 
BCAS 6469;BCAR 1955-7 
BCAS 61 18;GCNL #lO7,1976 
GSC EG 11-139;BCPF 16 
GSC OF 551, RCUM 
GSC MEM 223R55;EG 16-42 
BCAR l64M;BCFW 1988-417 
BCGL 1977: MJ W / 7 5  
BCAS 6750fBCFW 1661-17 
GSC MEM 223RW;EG 16-42 
BCAS 14677; BCFW 1988-473 
BCAS 6623; BCM 197854 
BCAR 195534 
BCAS 6923 
GSC OF 551, RCUM 
BCAS 4907 
BCAS 31 72,7621 
BCAS 31 72 
BCAS 3172 
BCAS 31 72,762l;BCGM 1970 
BCAS 3172,5585 
BCGM 73-101 
BCAS 0271 
BCAS 7670 
BCAS $750; BCFW 1 978 1 2 
BCEX 197649:BCAS 4614 
WAS 5372 
BCAS 6509; BCFW 19781 06 
BCAS 6360,6949 
GSC EG 27-49 
BCAS 7048 
BCAR 1954-1 42 
GSC P 741A p397 
BCAS 731 9 

THE STINKHOLE 21 082E12~ kglac ia l ,  lacustrik-p~a~a dosed basin with muds enriched in uranium. BCAS 6575 
THREE PK BASN 32 082E12W Uranium enrichment occutn in surficid soils. GSC OF 551, RCUM 
TREPANIER 35 082E13W Uranium enrichment occurs in surficial soils. GSC OF 551, RCUM 
TOR 170 094EO8E Radioactive silicified limestone contains pyrite and zircon. BCAS 218 
TRIDENT CR 104 082M16E Placer U, Th and Nb are probably derived from nepheiine syenite. BCAR 1959-1W;BCPF 
TRY AGAIN 55 -1 1W Quarhpegmatite within granite oontains dissem. alianite and fergusonite. BCAR 19- 
TUPA 53 1WN14E Radioactive soils overlie alaskite of the Surprise Lake batholith. BCAS 69U8 
U308 74 082Hl4E Disseminated uraninite occurs in pegmatite within Castlegar gneiss. BCAS 6006;BCEX 197835 
UPPER BUGABO 101 082K10E Placers contain uranium and niobium minerals from Bugaboo batholith. GSC EG 16R198;EG 1828 
URSA 89 093005\111 Rare earths and thorium occur in mylonitized, gneissic pegmatite. BCAS 16781; BCFW 1984302 
VAL 12 0 8 2 W  A 2 5  km radiometric zone occurs in sediments of the Kamloops Group. BCAR 196W22;BCAS 7276 
VENUS 10 082E14E Conglomerate pdeochannel, capped by basalt, overlies basement rocks. BCAS 5582 
VERITY 92 083006E Carbonatits in gneiss contains dissem. uranium and niobium minerals. BCAS 10274;BCAR 1952-115 
VlCARS PASS 47 092109E Uranium enrichment occurs in surfiaal soils. GSC OF 551, RCUM 
VlCTORlA 117 093M04E A veindykashear system cuts Rocher DBboul6 porphyritic granodiorite. GSC MEM 223R84;EG 16-42 
VlRGll BRENT 97 093N09W A carbonatite-syenite complex contains uranium and hiobium minerals. BCAS 10729;BCGM 1974-278 
VOWELL CREEK 100 082K15W Placers contain uranium and niobium minerals from Bugaboo batholith. GSC EG 16R198;BCPF 
WATERLOO 168 082N01 W A massive sulphide zone in limestone contains uranium values. BCAS 3433;GSC MEM 55-225 
WESTBENCH 29 082El2W Uranium enrichment occurs in surficial soils. GSC OF 551, RCUM 
WILL 88 093N09E Rare earths and thorium occur in altered alkalic gneiss. BCAS 17872; BCFW 1984301 
WlNN 36 082E14W Uranium enrichment occurs in sudicial lake sediments. GSC OF 551, RCUM 
WISHING WELL 50 094N12W Calcareous tufa likely contains radon gas. BCPM 22, #62 
WMC 146 1 WNl1 W Zeunerite occurs in pyritic and clayaltered alaskite. BCAS 7479 
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APPENDIX 4 

NOTES AND CODES FOR APPENDICES 1,2 AND 3. 

1 MAPNUMBER: 

Deposit Number on Uranium and Thorium Occurrences of British Columbia, 1:2,000,000. 

2 STATUS: 

S Showing P Prospect D Deposit 

3 ELEMENT OR COMMODITY: 

Chemical formulas of elements plus the following: 

CL Coal 
FD Feldspar 
FL Fluorite 
HS Hotspring 
MI Mica 

PP Phosphate 
RE Rare Earths 
SI Silica 
ZR Zircon 

4 RESERVES OR ASSAY: 

Assay values are generally selected, grab or mineral samples if no sample interval is indicated. 

Mt Metric tomes 
T Tons 
f4 Grams 

m Metres 
U Uranium 
eq Equivalent (radiometric) 

5 REFERENCES: 

Ptovince of British Columbia 
Mhisby of Energy, MMines and PetroIerun Resowces 

BCAR 
BCAS 
BCBL 
BCEX 
BCFW 
BCGL 
BCGM 
BCIM 
BCPF 
BCPM 
RCUM 

Minister of Mines Annual Report (1874-1968) 
Assessment Report 
Bulletin 
Exploration in British Columbia (1975- ) 
Geological Fieldwork 
Geology in British Columbia 
Geology, Exploration and Mining in British Columbia (1969-1974) 
Industrial Minerals File 
Property File 
Preliminary Map 
Royal Commission on Uranium M i g  

Geological Survey of Canada 

GSC EG Economic Geology Report 
GSC MEM Memoir 
GSC OF Open File 
GSC P Paper 

CJES Canadian Journal of Earth Sciences 
CMJ Canadian Mining Journal 
EG Economic Geology 
GCNL George Cross News Letter 
MJ Mining Journal 
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APPENDIX 5 

MINFILE - URANIUM AND THORIUM OCCURRENCES IN BRITISH COLUMBIA 

The accompanying 5W floppy diskette contains the complete MINmLE database, in standard ASCII 
format, on the 182 uranium and thorium occurrences in British Columbia The files consist of 29 related files 
and 12 comment or text files. The entities set contains 28 files of all MINFILE codes and their descriptions. A 
data dictionary file, which details the file definitions, and a readme file, which provides further information, are 
also included. The data and entities may be used with MINFILE/pc, a menu-driven program for the IBM/PC- 
compatible computer. 

M I N W / P C  is a modular-based system with subsystems consisting of search, report and utility 
modules, and a soon to be released data entry system. The strength of the MINFILE/pc system is its ability to 
efficiently and easily search, sort and manipulate the data entered into the various information fields. These 
include location, tectonic belt, commodity, mineralogy, hostrock name and age, deposit type, lithology, 
produdion, and reserves. An expanded geological description in text form is in the "capsule geology" and 
dormation sources are included in the "bibliography". 

Searches are conducted through twelve simple, user-fi-iendly search saeens. Query results can be 
saved for future reference, manipulated for reports or plotted using com.puter-aided mapping systems. 
MINFILE information can also be integrated with conventional geographic information systems. Reports 
include two tabular reports sorted by name and commodity, a capsule geology and bibliography report, a master 
report which provides the complete data on each occurrence, and a production report. 

A new Data Entry module has been integrated into the MTNmLE/pc Search and Report system. It 
allows users to enter or alter mineral occurrence data in the MINFILE database. The module boasts a user- 
friendly interface with pull-down menus, popup windows, and non-ambiguous error messages. Using popup 
windows one may browse, append, revise, delete, move, and insert data on fields containing multiple entries, 
otherwise the screen displays only the first-ranked item in the multiple field list. A highly efficient test 
searching system, using a software 'engine' from Proximity Technology Inc, allows automatic input of codes to 
the database. The MINFILE/pc Data Entry program, Version 3.00, is still in development and is expected to 
be available for release in late 1990. 

The MJNPLE/pc Search and Report program requires an IBM-compatible miaocomputer with 640 
kilobytes of RAM, a hard-ddc drive with suf£iient storage capacity for acquired data, a 5% inch floppy-disk 
drive, and MS-DOS Version 321 or higher. A guide to operations diskette, which is induded with the program, 
contains an installation utility, a user manual and a data ddonary. h4INFILE/pc, Version 2.13 is available free 
of charge from: 

MINFILE 
Geological Survey Branch 
247 -541 Superior Street 
Victoria, B.C, V8V 1.4 

Contacrs: 
Larry Jones (604) 3%2825 

Cindy McPeek (604) 356-2826 
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URANIUM AND THORIUM OCCURRENCES IN BRITISH COLUMBIA 

M I N F I L E  
NUMBER NAME 

082ENE015 FUKI  
082ENE030 COLLIER 
082ENE041 CUP LAKE 
082ENE046 BLIZZARD 
082ENE047 LASSIE 
082ENU036 CARMI MOLY 
082ENU051 HAYNES LAKE 
082ENU052 VENUS 
082EHU053 HYDRAULIC LAKE 
082EHU067 THE STINKHOLE 
0 8 2 E H W 6 8  FAULDER 3 
082EHUO69 JOHNSON'S SLOUGH 

AGUR 
RIDDLE CREEK 
DEHUTH 
P R A I R I E  FLATS 
IGNIMBRITE LAKE 
UESTBENCH 
ENEAS 
CONTACT POOL 
THREE PEAK BASIN 
BALD H I L L S  
MEADW RIDGE 
TREPAN I ER 
U I N N  
SD 7 

SD 4 1  
SD 8 
K I U I  
PEE 1 4  
PBE 18 
HO 16 
BRENT LAKE 
CONTACT LAKE 
FARLEIGH LAKE 
COVERT BASIN 
S I N K I N G  POND AND FL 
GYP0 GREISEN 
SKAHA RESERVATION 
NORTH UOW FLAT 
SOUTH UOW LAKE 
BURNELL POND 
POUERL I ME 
HEART 
PURPLE 
POLVO 
RANCH LAKE 
MEYERS S U M P  
KALEDEN 
NKUALA CASES 
ALLENDALE LAKE 
TRY AGAI N 
CRYSTAL 
CAR I BOO 
LUCKY 
MOLLY (L.14232) 
NOVELTY (L.958) 
MOTA 
R W A  
LUCKY-BILL-TAG 

STATUS 

DEPR 
S H W  
DEPR 
DEPR 
S H W  
DEPR 
DEPR 
S H W  
DEPR 
PROS 
S H W  
S H W  

NTS MAP 

0 8 2 E  1 0 U  
0 8 2 E  I O U  
0 8 2 E  1 0 U  
0 8 2 E  1 0 U  
082E10U 
082E11E 
0 8 2 E  14E 
O82E 14E 
082E14E 
082E12E 
0 8 2 E 1 2 u  
082E12U 

UTM 
LATITUDE LONGITUDE ZONE NORTHING EASTING 

S H W  
S H W  
S H W  
DEPR 
S H W  
SH W 
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
DEPR 
DEPR 
S H W  
S H W  
DEPR 
PROS 
PROS 
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
S H W  
PAPR 

AG DEPR 
S H W  
S H W  
S H W  
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URANIUM AND THORIUM OCCURRENCES IN BRITISH COLUMBIA 

M I N F I L E  UTM 
NUMBER NAME C O M M M I T I E S  STATUS NTS MAP LATITUDE LONGITUDE ZONE NORTHING EASTING --- 
082FSU271 GIBSON CREEK 
082FSU272 CRESCENT 
082FSU273 U 3 0 8  
0 8 2 ~ ~ U %  JACKASS 
082FSU280 M.U.T. 
082GSE008 L I N  2 2  
082GSE011 L I N  2 0  
0 8 2 ~ ~ ~ 0 3 9  COWERCE ZONE H 
082GSE040 COMMERCE ZONE D 
082GSE041 CCWERCE 3 
082GSE042 COWERCE 4 
082GSE049 L l N  2 1  
082GSE065 C M E R C E  
082JSU018 ROCK CANYON CREEK 
082KNE009 FORSTER 
082KNE006 EAST CREEK 
082KNE007 VOUELL CREEK 
082KNE008 MALLOY CREEK 
082KNEOU UPPER BUGABdO 
082KNE040 STAN 
082KNE066 S L I D E  
082KSU109 S T A - T I T E  
082LNE020 CRAN 3 
082LNE033 CRAN 2 
082LNE034 CRAN 4 
082LNE035 CAMERON - JENKINS 2 
082LNE036 CAMERON - JENKINS 1 
082LNE037 KAREN 
082LNE038 MULVEHI L L  
082LNU062 JEN JEN 
0 8 2 ~ ~ ~ 0 6 3  SYPHON 
082LSE005 VAL 
082LSE015 BEARCUB 

08ZiSUo64 BRETT-BIRD 
082LSU082 BALD 
082LSUO92 MARY ELLEN 

0 2 1  REXSPAR 
0 2 2  G ZONE 
0 3 4  BULL I O U  
043 FOGHORN CR MOLY 
077 TRIDENT CR 
231 HARBOUR 
0 2 7  BOU 
0 2 8  U A T E R L W  
0 4 4  K I N G  DAVID 
0 0 5  VERITY 

0 8 3  036 BONE CREEK osjo 037 AEG- 

092HSU001 GIANT COPPER 
092HSU030 INTERNATIONAL t L . 9 3 2 )  
092HSU110 BEE 
092HSU141 HOPE 
0 9 2 1  NE024 COPPER K I N G  
0 9 2 I N E 1 6 8  RUB 
0 9 2 I N E 1 6 9  VICARS PASS 
O921SE124 COPPERADO-A6 
0921SU068 RAD 
0 9 2 1  SU072 ORLEAN 
0 9 2 I S U 0 9 1  ROSYD 
0921SU092 LYTTON BAR 
092JNE055 INDEX (L. 1306) 

SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
PROS 
SHOU 
SHOU 
PROS 
PROS 
PROS 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
DEPR 
SHOU 
SHOU 
S HOU 
S H W  
DEPR 
SHOU 
S H W  
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
SHOU 
PROS 
SHOU 
SHOU 
DEPR 
SHOU 
SHOU 
SHOU 
PAPR 
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URANIUM AND THORIUM OCCURRENCES I N  B R I T I S H  COLUMBIA 

UTM 
LATITUDE LONGITUDE ZONE NORTHING 

M I N F I L E  
NUMBER NAME COnMM) I T I E S  STATUS NTS HAP -- 

PROS O92J15U 
SHOU 092K03U 
PROS 0 9 2 0 0 3 U  
SHOU 093D04E 
SHOU 093F15W 
SHOU 093H13E 
SHOU 093H08E 
SHOU 093H13U 
SHOU 0 9 3 J 0 1 U  
SHOU 093K03E 
SHOU 093M04E 
SHOU O93M04E 
PAPR 093M04E 
PAPR 093M04E 
PAPR 093M04E 
PAPR 093M04E 
SHOU 093M04E 
PROS 0 9 3 N O W  
SHOU 0 9 3 N O W  
SHOU 093N11U 
SHOU 093N09E 
SHOU 0 9 3 0 1 2 U  
SHOU 0 9 3 0 0 5 U  
SHOU 094B05E 
SHOU 094E08E 
SHOU 094E05E 
SHOU 094E06U 
SHOU 094F13E 
SHOU 0 9 4 F 1 4 E  
SHOU 0 9 4 L 1 2 U  
SHOU 094M08E 
SHOU 094N12U 
SHOU 104A04E 
SHOU 104G11U 
SHOU 104H15U 
SHOU 104H15U 
SHOU 104H14U 
SHOU 104N12U 
SHOU 104N11U 
PAPR 104N11U 
SHOU 104N11U 
SHOU 104N11U 
SHOU 104N10U 
SHOU 104N11E 
SHOU 104NlOW 
SHOU 104N14U 
SHOU 104N11U 
SHOU 104N11U 
SHOU 104N11U 
SHOU 104N14U 
SHOU 104N14U 
SHOU 104N14U 
SHOU 104N10U 
SHOU 1 0 4 N l W  
SHOU 104N10U 
SHOU 104N10U 
SHOU 104N14E 
SHOU 1 0 4 0 1 1 U  

EAST I NG 

O92JNE068 L I T T L E  GEM (L.7567) CO AU UR HO 
O92K 0 5 2  RADIUM VA UR CU 
0 9 2 0  0 0 1  HOHAUK CU AU AG MO PB ZN UR 
0 9 3 0  0 1 2  PROMISE WELL FE CU UR 
0 9 3 F  0 1 2  N I T H I  MOUNTAIN MO UR 
0 9 3 ~  0 1 5  GOLD - THORIUM 
093H 0 2 2  MCBRIDE 
093H 0 3 6  LAD 
0 9 3 5  0 0 1  SAMSON ZN PB AG CU NB UR 
093K 0 8 2  LOON UR AU 
093M 0 5 6  BLUE LAKE UO CU HO UR AG AU 
0 9 3 U  0 5 7  BLACK PRINCE (L.2411) UO CU HO SN UR AG AU 

067 RED ROSE 
0 7 0  HIGHLAND BOY 
0 7 1  ROCHER DEBOULE 
072 VICTORIA (L.3303) 
0 7 4  GOLDEN WONDER (L.3322) 
0 1 2  LONNIE 
1 7 4  V I R G I L  
175 SMOKE 
2 0 1  M I L L  
0 2 1  LAURA 
0 4 1  URSA 
0 2 8  ALEY DYKES 
0 3 8  TOR 
0 9 7  EDOZADELLY MTN 
0 9 8  LAWYERS PASS 
0 0 3  SPA 
0 1 9  GREY PEAK 
0 1 7  REE 
0 2 2  L IARD HOTSPRINGS 
0 0 1  U I S H I N G  UELL 
0 9 6  STEUART 
1 0 9  HEL 
0 5 8  NET 6 
0 5 9  NET 3 
060 JONES 
0 0 1  HUSSELBEE 
0 0 5  PURPLE ROSE 
0 0 6  BLACK DIAMOND 
0 6 1  RU 
0 8 4  FISHER 
0 8 5  SNOUBIRD 
086 D I X I E  
087 CY 4 
088 I R A  5 
093 UMC 
1 0 6  PAT0 1 
1 0 7  MISTAKE 
1 0 8  D & D 
1 0 9  I R A  6 
1 1 0  IRA  

i 0 4 ~  ill c x - 2  
1 0 4 N  1 1 2  M I R  7 
1 0 4 N  1 1 3  M I R  3 
1 0 4 1  1 1 4  CX 
1 0 4 1  1 1 5  TUPA 
1 0 4 0  0 5 1  SHAR 6 

S e e  F i g u r e  2 0  f o r  c o m n o d i t y  c o d e s .  T o t a l  nunber of o c c u r r e n c e s :  

78 Geological Swey Branch 
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