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THE RIDDLE CREEK URANIUM—THORIUM PROSPECT 
(82E/12W) 

By B.N. C h u r c h 

The R i ^ l e Creek u r a n i u m - t h o r i u m p r o s p e c t , 15 k i l o m e t r e s west o f 
Summerland, was d i s c o v e r e d i n 1977 and a c q u i r e d the same y e a r by B r i t i s h 
Newfoundland E x p l o r a t i o n L t d . Work on t h e p r o p e r t y t o d a t e i n c l u d e s l i n e -
c u t t i n g , mapping, s o i l g e o c h e m i s t r y , and s e v e r a l s h o r t d r i l l h o l e s . 

The p r e s e n t r e p o r t i s based on r e c e n t g e o l o g i c a l and s c i n t i l l o m e t e r 
s u r v e y s and a l i t h o g e o c h e m i c a l s t u d y s p o n s o r e d by the M i n i s t r y . 

GEOLOGICAL SETTING 

A l a r g e r a d i o a c t i v e anomaly c o i n c i d e s w i t h an Eocene v o l c a n i c c e n t r e near 
the headwaters o f R i d d l e Creek ( F i g u r e 1 ) . The p r i n c i p a l r a d i o a c t i v e 
r o c k s i n c l u d e t r a c h y t e s and m a f i c p h o n o l i t e s of the Marron F o r m a t i o n and 
c o n s a n g u i n e o u s ig n e o u s i n t r u s i o n s o f t h e C o r y e l l - t y p e . 

LOW-RADIOACTIVE COUNTRY ROCKS 

At t h e base of t h e T e r t i a r y s e c t i o n and n o r t h o f t h e zone o f anomalous 
r a d i o a c t i v i t y , p o o r l y exposed p o l y m i c t i c b o u l d e r c o n g l o m e r a t e beds a r e 
t e n t a t i v e l y a s s i g n e d t o t h e S p r i n g b r o o k F o r m a t i o n . These r o c k s appear t o 
be u n c o n f o r m a b l y u n d e r l a i n by g r a n i t i c phases o f t h e Okanagan B a t h o l i t h 
( J u r a s s i c - C r e t a c e o u s ) and o v e r l a i n by unnamed a n d e s i t e s . The a n d e s i t e s 
form a s i g n i f i c a n t f o r m a t i o n i n t h e n o r t h e a s t p a r t of the a r e a where l a v a 
and b r e c c i a a r e 250 metres t h i c k . A l k a l i n e a n d e s i t e dominates (No. 1, 
T a b l e 1) and i s c h a r a c t e r i z e d by s c a t t e r e d m i c r o p h e n o c r y s t s o f 
p l a g i o c l a s e and h o r n b l e n d e u s u a l l y l e s s t h a n 1 m i l l i m e t r e i n d i a m e t e r . 

S c i n t i l l o m e t e r r e a d i n g s on t h e s e r o c k s and o t h e r b a s a l and basement u n i t s 
range from 40 t o 80 c o u n t s p e r s e c o n d . 

RADIOACTIVE ROCKS 

Rocks t h a t show anomalous r a d i o a c t i v i t y a r e p r i n c i p a l l y m a f i c p h o n o l i t e s 
and t r a c h y t e l a v a s and b r e c c i a s (Nos. 2 and 4, T a b l e 1 ) . These o v e r l i e 
the a n d e s i t e s and o n l a p p a r t s of t h e Okanagan B a t h o l i t h . They a r e d a t e d 
52.7±1.8 Ma (K/Ar on b i o t i t e ) and c o r r e l a t e w i t h the Y e l l o w Lake Member 
of t h e Marron F o r m a t i o n near P e n t i c t o n . 

M a f i c p h o n o l i t e s , w h ich form t h e base of t h e Y e l l o w Lake Member, a r e 
e x posed on t h e r i d g e s n o r t h and n o r t h e a s t o f R i d d l e Creek where 
i n t e r l a y e r e d l a v a f l o w s and l a h a r d e p o s i t s a t t a i n a t h i c k n e s s of about 75 
m e t r e s . P e t r o g r a p h i c e x a m i n a t i o n shows c o n s p i c u o u s rhomb-shaped 
a n o r t h o c l a s e p h e n o c r y s t s t o 2 c e n t i m e t r e s i n l e n g t h and s m a l l e r s u b h e d r a l 

2 0 / ,/0j 
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49 32 . 
D r i l l Hoi 

O b s e r v a t i o n S t a t i o n 

Bedd i ng 

G l a c i a l S t r i a e 

119 56 
SCALE 
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LEGEND 

BEDDED ROCKS 

MARRON FORMATION (Eocene 

T r a c h y t e l a v a and b r e c c i a 

J Ash f l o w and c o n g l o m e r a t e beds 

IGNEOUS INTRUSIONS 

CORYELL INTRUSIONS (Eocene) 

S y e n i t e and monzoni t e 

IDlLljni M a f i c p h o n o l i t e l a v a , b r e c c i a 

A n d e s i t e l a v a and b r e c c i a 

SPRINGBROOK FORMATION ? 

fflfflfflM P o l y m i c t i c c o n g l o m e r a t e 
BASEMENT ROCKS 

_ + M o s t l y g r a n i t i o d b o d i e s 

F i g u r e 1. Geology of the R i d d l e Creek r a d i o a c t i v e v o l c a n i c c e n t r e . 



Table of Chemical Analyses 

1 2 3 4 5 6 
Oxides recalculated to 100 
Sl'0;L 57.89 57.37 63.87 61.39 57.58 66.51 
TiO* 0.96 0.93 0.64 0.84 0.87 0.49 
AU0 3 

16.38 19.16 17.92 17.05 16.21 17.01 
Fe^Oj 4.43 3.01 3.14 3.43 3.83 2.58 
FeO 1.03 1.77 0.73 1.07 2.48 0.24 
MnO 0.08 0.09 0.11 0.09 0.12 0.14 
MgO 4.33 2.40 1.10 1.99 3.73 0.28 
CaO 6.90 4.05 0.64 3.34 5.22 0.84 
Nâ O 4.12 5.83 4.71 5.47 4.71 6.05 
K̂ O 3.88 5.39 7.14 5.33 5.25 5.86 

100.00 100.00 100.00 100.00 100.00 100.00 

Oxides and elements as determined 
+H*0 0.56 2.02 0.90 0.20 1.14 0.70 
-Ĥ O 0.58 0.35 0.75 0.18 0.41 0.70 
CQa 0.25 0.25 < 0.11 0.25 0.25 0.25 
S 0.02 <0.01 ^0.005 0.0? 0.02 0.01 
P*0<r 0.82 0.46 0.25 0.32 0.68 <0.15 
BaO 0.21 0.30 0.10 0.20 0.23 0.013 
SrO 0.30 0.42 0.07 0.21 0.31 0.02 

Molecular Norm 
Quartz 2.0 - 5.7 1.3 - 6.6 
Orthoclase 22.7 31.1 41.8 31.0 30.6 34.0 
Albite 36.7 38.8 41.8 48.3 41.8 53.0 
Nepheli ne - 7.3 - - - -
Anorthite 14.6 10.0 3.1 6.1 7.5 1.9 
Wollastonite 7.7 3.9 - 4.1 7.2 0.9 
Enstatite 11.8 - 3.0 5.4 0.6 0.8 
Ferrosil i t e - - - - - -
Forsterite - 4.9 - - 7.2 -
Fay a l i t e - - - - - -
Ilmenite 1.3 1.3 0.9 1.2 1.2 0.7 
Magnetite 0.4 2.1 0.4 0.7 3.9 -
Hemati te 2.8 0.6 1.9 1.9 - 2.1 
Corundum - - 1.4 - - -

Key to Analyses 
1. Alkaline andesite, basal volcanic assemblage 
2. Mafic phonolite lava (rhomb porphyry), Yellow Lake Member, Marron Formation 
3. Trachyte ash flow, Yellow Lake Member, Marron Formation (Skaha Creek area) 
4. Trachyte lava (rectangular porphyry), Yellow Lake Member, Marron Formation 
5. Coryell-type monzodiorite intrusion 
6. Trachyte dyke, on north fork of Riddle Creek 

and e u h e d r a l p h e n o c r y s t s o f green d i o p s i d i c a u g i t e , b i o t i t e , a p a t i t e , and 
m a g n e t i t e s e t i n a d e v i t r i f i e d g l a s s y o r f i n e - g r a i n e d f e l d s p a t h i c m a t r i x . 
S c i n t i l l o m e t e r r e a d i n g s a r e i n the range 140 t o 180 c o u n t s p e r second. 

The most r a d i o a c t i v e r o c k s are t h i c k t r a c h y t e l a v a f l o w s t h a t c o m p r i s e 
the upper p a r t o f the Y e l l o w Lake Member i n t h i s a r e a . T h i s u n i t i s 
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e s t i m a t e d t o be between 150 t o 200 metres i n t h i c k n e s s . I t u n d e r l i e s t h e 
r i d g e s and s l o p e s i m m e d i a t e l y n o r t h e a s t and s o u t h of t h e c o n f l u e n c e o f 
the f o r k s o f R i d d l e C r e e k . The t r a c h y t e c o n t a i n s l a r g e r e c t a n g u l a r o r 
p l a t y m ixed f e l d s p a r p h e n o c r y s t s o f a n o r t h o c l a s e , s a n i d i n e , and 
p l a g i o c l a s e ; o t h e r w i s e i t i s p e t r o g r a p h i c a l l y s i m i l a r t o t h e m a f i c 
p h o n o l i t e (rhomb p o r p h y r y ) s u i t e . S c i n t i l l o m e t e r measurements a r e i n the 
range 300 t o 420 c o u n t s p e r s e c o n d . 

C o r y e l l p l u t o n i c r o c k s c r o p o u t on t h e h i l l s i d e s n o r t h and s o u t h o f t h e 
w e s t e r l y s o u r c e o f R i d d l e C r e e k . These a r e h i g h l e v e l m i a r o l i t i c 
s y e n o m o n z o n i t e and m o n z o d i o r i t e phases (No. 5, T a b l e 1) t h a t a r e 
m i n e r a l o g i c a l l y a k i n , and f e e d e r s t o , t he o v e r l y i n g Y e l l o w Lake v o l c a n i c 
p i l e i n t o w h i c h t h e C o r y e l l p l u t o n has e v i d e n t l y s t o p e d . The r o c k i s 
composed o f about 80 p e r c e n t a l k a l i f e l d s p a r , m o s t l y o r t h o c l a s e w i t h 
rhomb-shaped a n o r t h o c l a s e c o r e s , and 20 p e r c e n t s m a l l e r p h e n o c r y s t s and 
i n t e r s t i t i a l g r a i n s o f a m p h i b o l e and pyr o x e n e w i t h p o i k i l i t i c i n c l u s i o n s 
o f b i o t i t e , m a g n e t i t e , a p a t i t e , and sphene. The aver a g e s c i n t i l l o m e t e r 
r e a d i n g i s 250 c o u n t s p e r s e c o n d . 

SCINTILLOMETER SURVEY 

I n t h e c o u r s e o f r o u t i n e g e o l o g i c a l i n v e s t i g a t i o n o f t h e R i d d l e C r e e k 
a r e a , r o c k o u t c r o p s were t e s t e d i n a manner o u t l i n e d by McDermott (1977) 
u s i n g a p o r t a b l e gamma r a y s c i n t i l l o m e t e r ( G e o M e t r i c s / E x p l o r a n i u m M odel 
GRS-101). Q u a n t i t a t i v e c o n t r o l was o b t a i n e d f o r u r a n i u m from n e u t r o n 
a c t i v a t i o n o f 24 sam p l e s , c o u r t e s y o f D.R. B o y l e o f t h e G e o l o g i c a l S u r v e y 
o f Canada, and f o r t h o r i u m from s p e c t r o m e t e r a n a l y s i s p e r f o r m e d by t h e 
A n a l y t i c a l D i v i s i o n o f t h e M i n i s t r y . The r e l a t i o n s h i p between c o u n t s p e r 
secon d and u r a n i u m / t h o r i u m c o m p o s i t i o n can be r e d u c e d t o two e q u a t i o n s : 

U = c . p . s . (0.072) - 0.538 
Th = c . p . s . (0.231) + 6.913 

A c c o r d i n g l y , t h e f o l l o w i n g a v e r a g e s a r e c a l c u l a t e d f o r u r a n i u m and 
t h o r i u m l e v e l s f o r the main r o c k t y p e s , based on c.p.s. v a l u e s a t 93 
s t a t i o n s : 

Rock Unit U Th 
ppm ppm 

Trachyte (Yellow Lake Member) 27 94 
Mafic phonolite (Yellow Lake Member) 11 45 
Corye I I I ntrus ions 18 66 
Andesite Unit (unnamed) 5 23 
Spring brock Formation 4 22 
Okanagan Batholith 4 22 

S c i n t i l l o m e t e r r e s u l t s ( F i g u r e 1) were c o n t o u r e d u s i n g t h e method 
o u t l i n e d i n G e o l o g i c a l F i e l d w o r k , 1980, Paper 1981-1, page 27. A b u l l ' s -
eye arrangement o f c o n t o u r s l i e s i m m e d i a t e l y s o u t h o f t h e main c o u r s e o f 
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Creek i n an a r e a u n d e r l a i n by t r a c h y t e l a v a s and a v o l c a n i c 
centre. T h o r o u g h l y a l t e r e d r o c k s a r e e x p o s e d below the t r a c h y t e on 
Riddle Creek and more d i s t a l l y on the s l o p e s t o the west. P e r v a s i v e 

d r o t h e r m a l a l t e r a t i o n o f the t r a c h y t e and v e n t (?) b r e c c i a has p r o d u c e d 
cream and w h i t e k a o l i n i z e d r o c k s o f v a r i a b l e r a d i o a c t i v e r e s p o n s e . 

THE PROSPECT 

A d i a m o n d - d r i l l program c o n s i s t i n g o f a p p r o x i m a t e l y 270 metres i n s e v e n 
holes was c o m p l e t e d i n 1973. S i x h o l e s were s i t e d s o u t h o f R i d d l e Creek 
n e a r the west boundary of the t r a c h y t e and one h o l e s i t e d n o r t h o f t h e 
creek. The p u r p o s e o f the d r i l l i n g was t o t e s t b e d r o c k near g e o c h e m i c a l 
s o i l a n o m a l i e s and p r o j e c t e d s t r u c t u r a l t r a p s f o r u r a n i u m - b e a r i n g 
s o l u t i o n s . 

N o r t h of R i d d l e C r e e k , d r i l l h o l e No. 7 was d i r e c t e d a t a n o r t h e a s t -
d i p p i n g s e c t i o n o f s t r a t a +30 metres t h i c k o f c o a r s e e l a s t i c s e d i m e n t a r y 
r o c k s t h a t i s o v e r l a i n by p a r t l y w e l d e d ash f l o w b r e c c i a a t the base o f 
the t r a c h y t e u n i t . ( T h i s s t r a t i g r a p h i c - s t r u c t u r a l t a r g e t i s s t r i k i n g l y 
s i m i l a r t o the o c c u r r e n c e of r a d i o a c t i v e t r a c h y t e ash and b r e c c i a i n 
c l a s t i c s e d i m e n t a r y beds i n the v i c i n i t y o f F a r l e i g h Lake and Skaha 
Creek, 15 t o 20 k i l o m e t r e s t o the s o u t h e a s t (No. 3, T a b l e 1 - u n i t 1b on 
P r e l i m i n a r y Map 3 5 ) . A l t h o u g h no s i g n i f i c a n t u ranium was f o u n d , t h e 
d r i l l i n g p r o v e d good, p o r o s i t y o f t h e beds below t h e ash f l o w and t h u s 
p o t e n t i a l f o r f u r t h e r e x p l o r a t i o n . 

Most of the d r i l l i n g i n the a r e a o f s o i l a n o m a l i e s s o u t h o f R i d d l e C r e e k 
i n t e r s e c t e d C o r y e l l i n t r u s i v e r o c k s . However, h o l e No. 1 near the west 
boundary o f the t r a c h y t e c u t a l t e r e d r o c k s showing v e s t i g e s o f 
c o n g l o m e r a t e and b r e c c i a s i m i l a r t o the r o c k s a t s i t e No. 7. 

A few p r o m i n e n t r a d i o a c t i v e h i g h s p o t s were not t e s t e d by the d r i l l i n g . 
The most i m p o r t a n t o f these i s an e a s t e r l y t r e n d i n g f e l s i c dyke about 4 
metres wide exposed 450 metres n o r t h o f the c o n f l u e n c e o f t h e f o r k s o f 
R i d d l e Creek. T h i s i s t h o u g h t t o be a f e e d e r t o the t r a c h y t e l a v a s o f 
the Marron F o r m a t i o n (No. 6, T a b l e 1 ) . S c i n t i l l o m e t e r r e a d i n g s h e r e 
a v e r a g i n g 1500 c.p.s. c o r r e s p o n d t o r o c k a n a l y s e s showing 121 ppm U and 
342 ppm Th. R a d i o g r a p h s o f s l a b b e d samples show t h a t r a d i o a c t i v e 
elements a r e c o n c e n t r a t e d on manganese p i t c h and d e n d r i t i c growths on 
numerous s m a l l c r a c k s . A s i m i l a r dyke w i t h s c i n t i l l o m e t e r r e a d i n g s i n 
the range o f 600 t o 900 c . p . s. was Pound a t the c o n t a c t between C o r y e l l 
P l u t o n i c r o c k s and m a f i c p h o n o l i t e l a v a s i n the n o r t h w e s t p a r t o f t h e map-
a r e a between I s i n t o k Creek and the w e s t e r n h eadwaters of R i d d l e C r e e k . 

DISCUSSION 

The R i d d l e Creek T e r t i a r y o u t l i e r l i e s near the w e s t e r n e x t r e m i t y o f a 
b e l t of Eocene a l k a l i n e v o l c a n i c r o c k s t h a t are c h a r a c t e r i z e d by 
anomalous uranium and t h o r i u m c o n t e n t s ( C h u r c h and J o h n s o n , 1978). I t i s 
s u g g e s t e d t h a t t h e s e r o c k s a r e the s o u r c e of the r e l a t i v e l y h i g h u r a n i u m 
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l e v e l s i n s t r e a ms of t h e Okanagan-Boundary a r e a f o u n d by the 1976 URP 
s u r v e y . The p o s s i b i l i t i e s o f s e c o n d a r y u r a n i u m d e p o s i t i o n and e n r i c h m e n t 
i n t h i s s e t t i n g a r e numerous, i n c l u d i n g d y k e s , p e r m e a b l e s e d i m e n t a r y 
r o c k s and a l t e r a t i o n zones a s s o c i a t e d w i t h v o l c a n i c v e n t s ( C u l b e r t and 
L e i g h t o n , 1978). 

H i g h r a d i o a c t i v e r e s p o n s e near the headwaters o f R i d d l e Creek c o i n c i d e s 
w i t h what a p p e a r s t o be a t r a c h y t e v o l c a n i c c e n t r e ( F i g u r e 1 ) . I n 1978, 
a program o f s h o r t d i a m o n d - d r i l l h o l e s was c o n d u c t e d p e r i p h e r a l t o t h i s 
c e n t r e and y i e l d e d low u r a n i u m v a l u e s . F o r f u t u r e s t u d y t h e v o l c a n i c 
c e n t r e and a s s o c i a t e d ash f l o w d e p o s i t s o f f e r the b e s t t a r g e t . 
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