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ABSTRACT 

Improvements i n uranium p r i c e s and an ou t l o o k f o r s t r o n g demands 

has s t i m u l a t e d new i n t e r e s t i n the uranium p o t e n t i a l of B r i t i s h Columbia. 

E x p l o r a t i o n a c t i v i t y i s a g a i n a t a h i g h l e v e l w i t h areas known uranium 

prospects p r o v i d i n g t a r g e t s f o r p r o s p e c t i n g e f f o r t s . The g e o l o g i c a l and 

geochemical s e t t i n g s of known uranium occurrences are reviewed w i t h 

emphasis on (1) hydrothermal uranium m i n e r a l s i n p y r i t i z e d t u f f s a t the 

Rexspar p r o p e r t y near B i r c h I s l a n d and (2) secondary minerals i n uncon

s o l i d a t e d f l u v i a l sediments t h a t u n d e r l i e p l a t e a u b a s a l t s i n south c e n t r a l 

B r i t i s h Columbia (Pb, F u k i , Donen). 

An o u t l i n e of the d i s t r i b u t i o n of uranium occurrences i n B r i t i s h 

Columbia and a c l a s s i f i c a t i o n of d e p o s i t s i n terms of g e o l o g i c a l s e t t i n g , 

age and o r i g i n are presented. Geochemical a s s o c i a t i o n s and p a t h f i n d e r 

elements f o r uranium are reviewed. 



PART 1 GEOLOGICAL SETTING 

INTRODUCTION 

The widespread d i s t r i b u t i o n of r a d i o a c t i v e occurrences i n B r i t i s h 

Columbia i s demonstrated by f i g u r e 1. The apparent c o n c e n t r a t i o n of occ

urrences i n s o u t h - c e n t r a l B r i t i s h Columbia i s overemphasized by gr e a t e r 

i n t e n s i t y of e x p l o r a t i o n w i t h recent a c t i v i t y s t i m u l a t e d by the d i s c o v e r y 

of b a s a l type uranium m i n e r a l i z a t i o n below T e r t i a r y p l a t e a u b a s a l t s i n the 

Kelowna-Beaverdell Area. The s e t t i n g of recent d i s c o v e r i e s i n d i c a t e s 

the d i f f i c u l t y of d i r e c t i n g p r o s p e c t i n g e f f o r t s f o r h i g h l y mobile uranium. 

The f o l l o w i n g statement from l e c t u r e notes on p r o s p e c t i n g f o r uranium 

(presented i n Vancouver i n 1955), "The most d e f i n i t e a d v i c e t h a t can be 

given i s where not to seek uranium ore. Uranium would not be found i n 

the l a v a f i e l d s of the i n t e r i o r . . . . " , emphasizes the d i f f i c u l t y of d i r e c t i n g 

e x p l o r a t i o n . 

The best d i r e c t i o n f o r f u r t h e r uranium e x p l o r a t i o n i s provided by an 

understanding of the s e t t i n g and d i s t r i b u t i o n of pr e v i o u s d i s c o v e r i e s . Whil 

examining s i m i l a r s e t t i n g s , other p o s s i b l e t r a p s should be ex p l o r e d . T h i s 

paper attempts to f a m i l i a r i z e the prospector w i t h the g e o l o g i c a l s e t t i n g 

of known r a d i o m e t r i c occurrences by updating the s t a t u s of uranium e x p l o r 

a t i o n i n B r i t i s h Columbia. 
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i n p r e p a r a t i o n of f i g u r e s and t a b l e s . S e t t i n g s of occurrences were 

di s c u s s e d w i t h S. Inazumi (P.N.C.), T. K i k u c h i , R. B e l l (G.S.C.) and 

K. McAdam (B.C.D.M.). 

D i s t r i b u t i o n and Type of Deposits 

F i g u r e 1 summarizes the d i s t r i b u t i o n and types of r a d i o m e t r i c 

occurrences i n B r i t i s h Columbia. Table 1 summarizes the type, s e t t i n g and 

age of m i n e r a l i z a t i o n . A comprehensive l i s t of references w i t h short 

d e s c r i p t i o n s of each occurrence accompanies B.C.D.M. p r e l i m i n a r y map 

No. 22 ( C h r i s t o p h e r , 1976). 

Deposits are c l a s s i f i e d according to form or type of host. Most of 

the occurrences are e i t h e r l a t e Mesozoic or Cenezoic pegmatite deposits 

g e n e r a l l y found i n metamorphic complexes of unknown age. Deposits r e l a t e d 

to suspected c a r b o n a t i t e s are b e l i e v e d to be e i t h e r P a l e o z o i c or Pre-

cambrian. Known reserves are small and occur mainly i n stratabound de

p o s i t s at Rexspar and i n b a s a l type i n mid or l a t e T e r t i a r y sediments. 

A short d e s c r i p t i o n of each type of deposit f o l l o w s . 

Pegmatites 

Pegmatites occur mainly i n the southern p a r t of the Omineca B e l t . 

S i m i l a r occurrences have probably been found f u r t h e r n o r t h i n the Omineca 

B e l t but have r e c e i v e d l i t t l e a t t e n t i o n because of t h e i r remote l o c a t i o n . 

The l a r g e s t c o n c e n t r a t i o n of reported pegmatite occurrences i s i n the 

Grand Forks-Nelson area near the SD prospect (//I f i g u r e 1 r e c e i v i n g most 

of the recent i n t e r e s t . ) L a r g e open p i t p o t e n t i a l has been suggested f o r 

t h i s type of deposit but s m a l l bonanza d e p o s i t s or r e c o n c e n t r a t i o n i n t o 

secondary d e p o s i t s are more l i k e l y . 



Tabular Deposits 

Tabular d e p o s i t s are d i v i d e d i n t o 1) v e i n s , 2) f i s s u r e s , 3) shears, 

4) d i k e s and 5) seams. Many of these occurrences have r e c e i v e d a t t e n t i o n 

because of the presence of g o l d , s i l v e r , c o b a l t - n i c k e l sulpharsenides, 

molybdenum and tungsten. U r a n i n i t e - b e a r i n g p o l y m e t a l l i c v e i n s occur i n the 

Rocher Deboule Range near Hazelton and i n the Bridge R i v e r - L i l l o o e t area. 

F i s s u r e and shear occurrences are a s s o c i a t e d w i t h molybdenum and tungsten 

prospects i n Nelson and C o r y e l l i n t r u s i v e rocks i n s o u t h - c e n t r a l B r i t i s h 

Columbia. The p o s s i b i l i t y of by-product uranium w i t h molybdenum and tungsten 

d e p o s i t s should be t e s t e d . 

The p o l y m e t a l l i c v e i n s c o n t a i n s i g n i f i c a n t gold as w e l l as uranium, 

s i l v e r , tungsten, and molybdenum. With the increased p r i c e of Lhese metals, 

the p o l y m e t a l l i c v e i n s warrant examination as s m a l l , high value per ton 

o p e r a t i o n s . 

Disseminated Uranium Deposits 

Disseminated uranium m i n e r a l i z a t i o n i s known to occur w i t h some 

molybdenum d e p o s i t s . The C o r y e l l i n t r u s i v e s , Bugaboo stock, and Horse-

t h i e f stock represent high background g r a n i t i c rocks i n southern B r i t i s h 

Columbia. Sutherland Brown et a l . (1971) suggested that many younger 

g r a n i t i c i n t r u s i o n s i n northern B r i t i s h Columbia are known from a i r b o r n e 

geophysical surveys to have above-normal l e v e l s of r a d i o a c t i v i t y . The • 

p o s s i b i l i t y of secondary enrichment of high background g r a n i t i c rocks or of 

forming contact d e p o s i t s (eg;. M i d n i t e Mine) i s i n t r i q u i n g . 



C a r b o n a t i t e s 

The a s s o c i a t i o n of uranium w i t h c a r b o n a t i t e s i s w e l l known. Probably 

the best known c a r b o n a t i t e , P a l a b o r a , was i n i t i a l l y explored f o r uranium. 

In B r i t i s h Columbia c a r b o n a t i t e s appear to occur near the Rocky Mountain 

Trench. The Ice R i v e r complex and Lempriere ( V e r i t y , P a r a d i s e ) , Lonnie? and 

V i r g i l ? prospects have been r e f e r e d to as c a r b o n a t i t e s or p o s s i b l e carbon

a t i t e s . C a r b o n a t i t e s i n the Frenchman's Cap Gneiss Dome have been described 

by M c M i l l i a n and Moore (1974) and M c M i l l i a n (1970). A d d i t i o n a l e x p l o r a t i o n 

a t t e n t i o n to c a r b o n a t i t e r e l a t e d d e p o s i t s i s warranted. 

Skarn or Contact Deposits 

Although only a few uranium occurrences i n B r i t i s h Columbia are 

considered to occur i n skarns, some of the occurrences c l a s s e d as c a r 

b o n a t i t e s may a c t u a l l y represent- d o l o m i t i c limestone h o r i z o n s , and the 

M i d n i t e Mine i n Washington has s i g n i f i c a n t amount of uranium m i n e r a l i z a t i o n 

i n a skarn or lime s i l i c a t e h o r i z o n . Where high background g r a n i t i c rocks 

are i n c o n t a c t w i t h sediments, the contact zone may pr o v i d e a favourable 

trap. 

Black Shale and Phosphate Deposits 

In the United States u r a n i f e r o u s phosphatic d e p o s i t s are known to 

occur i n the Phosphoria (Permian) formation of Idaho and the widespread 

Chattanooga shale (basal M i s s i s s i p p i a n and upper Devonian) provides a 

good example of a r a d i o a c t i v e b l a c k shale. In B r i t i s h Columbia the Eastern 



Marginal B e l t c o n t a i n s s i m i l a r formations worthy of examination e i t h e r 

f o r t h e i r uranium content or as source beds f o r secondary or regenerated 

d e p o s i t s . The Montney formation ( T r i a s s i c ) i n n o r t h e a s t e r n B r i t i s h Columbia 

conta i n s r a d i o a c t i v e b l a c k shales as w e l l as phosphate hori z o n s and s e v e r a l 

phosphatic h o r i z o n s i n the Fern i e fromation ( J u r a s s i c ) i n south eastern 

B r i t i s h Columbia have p r e v i o u s l y been examined as uranium prospects. The 

Exshaw shale (basal M i s s i s s i p p i a n ) has widespread d i s t r i b u t i o n and i s 

i d e n t i f i e d by high gamma ray background i n w e l l logs. The Klu a Creek 

(mid Devonian), Muskwa ( e a r l y upper Devonian) and Norddeg (lower J u r a s s i c ) 

are b l a c k shale h o r i z o n s i n nor t h e a s t e r n B r i t i s h Columbia that give s i m i l a r 

h i g h gamma readings. 

The Klua Creek i s a b l a c k shale h o r i z o n i n a r e e f a l environment. 

In northeast B r i t i s h Columbia and adjacent areas, porous s e c t i o n s of reef 

environments have been e x t e n s i v e l y explored f o r e p i g e n e t i c m i n e r a l d e p o s i t s . 

Metal r i c h s h a l e h o r i z o n s have o f t e n been suggested as source beds f o r metals 

deposited i n the reef environment. The p o s s i b i l i t y the uranium migrated 

w i t h other metals to the same or s i m i l a r t r a ps should be t e s t e d . 

P l a c e r s 

The d i s t r i b u t i o n of uranium m i n e r a l i z a t i o n i n p l a c e r d e p o s i t s has 
to 

lead^the l o c a t i o n of hi g h background i n t r u s i v e bodies. Most of the known 

uranium bearing p l a c e r s occur i n or near the Rocky Mountain Trench and r e 

f l e c t c o n c e n t r a t i o n s from a l k a l i n e stocks and c a r b o n a t i t e s . 



Stratabound Uranium Deposits 

The Rexspar deposit and F u k i , Donen Pb e t c , b a s a l type uranium 

deposits i n the Kelowna-Beayerdell area are stratabound occurrences. The 

Rexspar deposit i s w e l l known and has been explored i n t e r m i t t e n t l y s i n c e 

1918 w i t h uranium f i r s t detected i n 1949. The F u k i outcrop was discovered 

i n 1968 u s i n g a car-borne s c i n t i l l o m e t e r survey w i t h g e o l o g i c a l , geo

chemical, geophysical surveys and diamond d r i l l i n g l e a d i n g to the d i s c o v e r y 

of the Donen and Pb d e p o s i t s . 

Basal type uranium d e p o s i t s are wide-spread i n T e r t i a r y formations 

of Japan (Katayama and Kamiyama, 1976) w i t h the Tono (about 10.9 m i l l i o n 

tons @ 0.054% U 30 8) and Ningyo-toge (about 5 m i l l i o n tons @ 0.050% U 30g) 

mines the l a r g e s t deposits (Kamiyama, 1974). In Washington the Northwest 

Uranium (about 8 m i l l i o n tons @ 0.09% U-jOg) reported i n Nash and Lehrman, 

1975) and B i g Smoke mines are b a s a l type d e p o s i t s i n carbonaceous sediments 

of the m i d - T e r t i a r y Gerome andesite. Knowledge of the e x i s t e n c e and g e o l o g i c a l 

s e t t i n g s of these deposits provide a stimulus f o r the e x p l o r a t i o n program 

that l e d to the d i s c o v e r y of the F u k i outcrop. 

Figure 2 shows the general geology of the Fuki-Donen uranium prospects 

and Figure 3 shows the general geology of the H y d r a u l i c Lake area (Pb and 

other p r o s p e c t s ) . Secondary uranium minerals are s i t u a t e d In unconsolidated 

or l o o s e l y c o n s o l i d a t e d carbonanaceous sediments that are preserved below a 

cap of P l i o c e n e (4.7 t 0.2 m.y. whole rock K-Ar age) and Miocene? p l a t e a u 

b a s a l t . M i n e r a l i z e d d e p o s i t s occur i n f l u v i a l sediments that unconformably 

o v e r l i e metamorphic rocks (Anarchist or Monashee Groups), e a r l y T e r t i a r y 

v o l c a n i c and sedimentary rocks (Marron Formation or K e t t l e R i v e r Formation) 



and Nelson, V a l h a l l a , and C o r y e l l i n t r u s i v e rocks. Strong f a u l t s occur i n the 

area of the m i n e r a l d e p o s t i s but t h e i r r e l a t i o n s h i p to the m i n e r a l i z a t i o n 

has not been determined. 

Secondary uranium minerals occur as f i l m s on pebbles and i n the 

m a t r i x of unconsolidated or l o o s e l y c o n s o l i d a t e d conglomerate and carbon

aceous sediments that were deposited i n paleo-stream channels. Meta-

a u t u n i t e i s the only uranium m i n e r a l that has been i d e n t i f i e d . A u t higenic 

p y r i t e i s common i n the unconsolidated sediments and i n the H y d r a u l i c Lake 

area massive s u l p h i d e s e c t i o n s have been encountered. 

F i g u r e 4 shows a t y p i c a l s e c t i o n of a b a s a l type uranium deposit i n 

s o u t h - c e n t r a l B r i t i s h Columbia. Uranium m i n e r a l i z a t i o n occurs i n ground

water traps at s e v e r a l horizons w i t h i n the b a s a l sediments but commonly at 

or near the unconformities. The b?so of the Eocene (Marron and K e t t l e 

R i v e r Formations) has been test e d f o r s i m i l a r d e p o s i t s but s i g n i f i c a n t 

uranium m i n e r a l i z a t i o n has not been detected. 

S i m i l a r g e o l o g i c a l s e t t i n g s have been reported i n the Quesnel-

P r i n c e George, Endako and A t l i n area. A p o o r l y explored favourable 

environment f o r b a s a l type uranium d e p o s i t s appears to e x i s t i n vast 

area of B r i t i s h Columbia. 

The general geology of the Rexspar property i s shown i n f i g u r e 

5.. A h i g h l y f a u l t e d , n o r t h e a s t e r l y t r e n d i n g b e l t of t r a c h y t e t u f f s 

and flows ( a l k a l i f e l d s p a r porphyry) o v e r l i e s a s e r i e s of P a l e o z o i c 

or e a r l i e r q u a r t z - s e r i c i t e s c h i s t s w i t h interbedded carbonaceous and 

p h y l l i t i c u n i t s . Uranium m i n e r a l d e p o s i t s occur as t a b u l a r , f a u l t 

c o n t r o l l e d , replacement zones w i t h i n areas of the t r a c h y t e that are r i c h 



i n mica, p y r i t e (5-20%) and f l u o r i t e . A separate zone, reported to 

con t a i n over a m i l l i o n tons of 15-20% f l u o r i t e and 10-15% c e l e s t i t e but 

only minor uranium, i s r e f e r e d to as the " F l u o r i t e Zone". 

The a s s o c i a t i o n of purple f l u o r i t e w i t h uranium m i n e r a l i z a t i o n i s 

commonly known but the 'massive s u l f i d e ' environment which contains uranium 

at Rexspar and i n b a s a l type d e p o s i t s at H y d r a u l i c Lake deserves more 

a t t e n t i o n . 

Summary and Conclusions 

Improvements i n uranium p r i c e s and an outlook f o r strong demands has 

sti m u l a t e d e x p l o r a t i o n a c t i v i t y f o r uranium i n B r i t i s l i Columbia. Several 

favourable environments s t i l l warrant f u r t h e r c o n s i d e r a t i o n or have been 

v i r t u a l l y overlooked. 

1. Only the s o u t h - c e n t r a l part of B r i t i s h Columbia has been i n t e n s e l y 
explored f o r b a s a l type uranium d e p o s i t s but the favourable e n v i r o n 
ment appears to extend from Washington to at l e a s t the Yukon. 

2. Uranium should not be ignored when examining f o r other types of de
p o s i t s and other metals, eg. massive s u l p h i d e d e p o s i t s , stratabound 
Pb-Zn d e p o s i t s , porphyry and skarn deposits ( e s p e c i a l l y Mo, W, Sn etc 

3. P o t e n t i a l f o r c a r b o n a t i t e d e p o s i t s i n areas such as the Frenchman's 
Cap Gneiss Dome (McMillan, 1974) i s favourable. 

4. Gamma ray logs that are used f o r c o r r e l a t i o n i n petroleum and c o a l 
e x p l o r a t i o n might provide leads. 

5. High background i n t r u s i v e rocks have p o t e n t i a l f o r secondary e n r i c h 
ment and/or contact d e p o s i t s . 

6. M i n e r a l deposits aren't found at C.I.M. meetings, so see you i n 
the f i e l d w i t h your s i l t bogs, water b o t t l e s , s c i n t i l l o m e t e r s , 
d i v i n i n g rod, E.S.P. or whatever works. 
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Figure 3. General geology of the Hydraulic Lake Area (modified from company reports) 



Figure Typical section of basal type uranium deposits i n south-central B.C 
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