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The R idd le  C d e k  uranium-thorium prospect, 15 k i lomet res  west of 

Summerland, B.C., was discovered i n  1977 and acqui red the  same year  by 

B r i t i s h  Newfoundland Exp lo ra t i on  Ltd.  

c ludes l i n e  c u t t i n g ,  mapping, s o i l  geochemistry, and several sho r t  d r i l l  

holes. 

Work on the proper ty  t o  date i n -  
1 

The present  r e p o r t  i s  based on recent  geolog ica l  and s c i n t i l l o m -  

e t e r  surveys and a l i thogeochemical  study sponsored by the  M i n i s t r y .  

Geological  S e t t i n g  

A l a r g e  r a d i o a c t i v e  anomaly co inc ides w i t h  an Eocene vo lcan ic  

The p r i n c i p a l  cen t re  near the  headwaters o f  R idd le  Creek (F igu re  1 ) .  

rad ioac t i ve  rocks i nc lude  t rachy tes  and maf ic  phono l i tes  o f  the Marron 

Formation and consanguineous igneous i n t r u s i o n s  of the Coryel l - type.  

LOW 
Jknl-radioactive Country Rocks 

A t  the  base o f  the T e r t i a r y  sec t ion  and nor th  o f  the zone o f  

anomalous r a d i o a c t i v i t y  are poo r l y  exposed p o l y m i c t i c  boulder conglomerate 

beds t e n t a t i v e l y  assigned t o  the Springbrook Formation. 

t o  be unconformably under la in  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  

(Jurassic-Cretaceous) and o v e r l a i n  by unnamed andesites. The andesi tes 

These rocks appear 

form a s ign i f i can t : fo rmat ion  i n  the  nor theast  p a r t  o f  the area compris ing a 

th ickness o f  about 250 metres o f  l ava  and breccia.  Th is  i s  mainly an a lka-  

l i n e  v a r i e t y  o f  andesi te (No. 1, Table 1 )  charac ter ized  by sca t te red  micro- 

phenocrysts o f  p lag ioc lase  and hornblende usua l l y  l ess  than 1 m i l l i m e t r e  i n  
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diameter. S c i n t i l l o m e t e r  readings on these rocks and o ther  basal and base- 

ment u n i t s  range from 40 t o  80 counts per second. 

Radi o a c t i  ve Rocks 

The p r i  n c i  pa l  rocks t h a t  show anomalous rad i  o a c t i  v i  ty are maf i c 

phono l i tes  and t rachy te  lavas and brecc ias (Nos .  2 and 4, Table 1). These 

o v e r l i e  the  andesi tes and onlap pa r t s  o f  the Okanagan Ba tho l i t h .  They are 

dated 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  t h e  Yellow Lake 

Member o f  the Marron Formation near Pent ic ton .  

Maf ic  phonol i tes,  which form the base o f  t h e  Yellow Lake Member, 

a re  exposed on the  r idges  nor th  and nor theast  o f  Ridd le Creek where i n t e r -  

l aye red  l a v a  f lows and laha r  deposi ts  a t t a i n  a th ickness o f  about 75 

metres. Petrographic  examination shows conspicuous rhomb-shaped anortho- 

c lase  phenocrysts t o  2 cent imetres i n  l eng th  and smal ler  subhedral and 

euhedral phenocrysts o f  green d i o p s i d i c  augi te,  b i o t i t e ,  apat i te ,  and 

magnet i te se t  i n  a d e v i t r i f i e d  glassy o r  f i n e  gra ined fe ldspa th i c  mat r ix .  

S c i n t i l l o m e t e r  readings are i n  the  range 140 t o  180 counts per second. 

The most r a d i o a c t i v e  rocks are t h i c k  t rachy te  l ava  f lows forming 

t h e  upper p a r t  o f  the Yel low Lake Member i n  t h i s  area. Th is  u n i t  i s  e s t i -  

mated t o  be 150 t o  200 metres t h i c k  and under l i es  the r idges  and slopes 

immediately nor theast  and south o f  the conf luence o f  the fo rks  o f  Ridd le 

Creek. 

phenocrysts o f  anor thoc l  ase, sani d i  ne and p l a g i  o c l  ase; otherwise the rock 

i s  pe t rog raph ica l l y  s i m i l a r  t o  the maf ic  phonol i t e  (rhomb porphyry)  su i te .  

S c i n t i l l o m e t e r  measurements are i n  the  h igh  range o f  300 t o  420 counts per 

second. 

The t rachy te  conta ins l a r g e  rec tangu lar  o r  p l a t y  mixed fe ldspar  
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Corye l l  p l u t o n i c  rocks are viewed on the h i l l s i d e s  nor th  and 

south o f  the  wester ly  source o f  R idd le  Creek. 

myrol i t i c  syenomonzoni t e  and monzodi o r i  t e  phases (No. 5 ,  Tab1 e 1 ) m i  nera l  - 

o g i c a l l y  akin,  and feeders t o  the o v e r l y i n g  Yellow Lake vo lcanic  p i l e  i n t o  

which the Corye l l  p lu ton  has ev iden t l y  stopped. The rock i s  composed o f  

about 80 per cent  a1 k a l  i feldspar ,  most ly o r thoc l  ase w i t h  rhomb-shaped 

anorthoclase cores, and 20 per cent  smal ler  phenocrysts and i n t e r s t i t i a l  

g ra ins  o f  amphibole and pyroxene w i t h  p o i k i l i t i c  i nc lus ions  o f  b i o t i t e ,  

magnet i te,  apa t i t e ,  and sphene. 

counts per seconds. 

These are h igh l e v e l  

The average s c i n t i l l o m e t e r  reading i s  250 

S c i n t i l l o m e t e r  Survey 

I n  the course o f  r o u t i n e  geologica l  i n v e s t i g a t i o n  o f  t h e  R idd le  

Creek area, rock outcrops were t e s t e d  i n  a manner o u t l i n e d  by McDermott 

(1977) us ing  a po r tab le  gamma ray s c i n t i l l o m e t e r  (GeoMetrics/Exploranium 

Model GRS-101) . Q u a n t i t a t i v e  con t ro l  was obta ined f o r  uranium from neutron 

a c t i v a t i o n  o f  24 samples, courtesy o f  D.R. Boyle o f  t h e  Geological  Survey 

o f  Canada, and f o r  thor ium from spectrometer ana lys is  performed by the 

A n a l y t i c a l  D i v i s i o n  o f  t he  M i n i s t r y .  The r e l a t i o n s h i p  between counts per  

second and uranium/thorium composi t ion can be reduced t o  b o  equations: 

U = C o P m S o  (0.072) - 0.538 
Th = C o P o S o  (0.231) + 6.913 

Accordingly,  the  f o l l o w i n g  averages are ca l cu la ted  f o r  uranium 

and thor ium l e v e l s  f o r  the main rock types, based on C.P.S. values a t  93 
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stations: 

Rock U n i t  u ( p p m )  Th ( P P ~  

Trachyte (Ye1 1 ow Lake Member) 27 94 
Mafic phonolite (Yellow Lake Member) 11 45 

Spri ngbrook Formati on 4 22 
Okanagan B a t h o l i t h  4 22 

Coryell Intrusions 18 66 
Andesi t e  U n i t  (unnamed) 5 23 

A synthesis of scintillometer results (Figure 1) is achieved 

employing a method outlined i n  Geological Fieldwork, Paper 81-1, p. 27. A 

b u l l  's-eye arrangement o f  contours 1 ies immediately south o f  the main 

course of Riddle Creek i n  an area underlain by trachyte lavas and a vol- 

canic centre. Thoroughly altered rocks are exposed below the trachyte on 

Riddle Creek and more dis ta l ly  on the slopes t o  the west. Pervasive hydro- 

thermal alteration of the trachyte and vent ( ? )  breccia has produced cream 

and white kaol i n i  zed rocks of vari able radi oacti ve response. 

The Prospect 

A diamond d r i l l  program consisting of approximately 270 metres i n  

seven holes was completed i n  1978. S i x  holes were si ted south o f  Riddle 

Creek near the west boundary o f  the trachyte and one hole si ted north of 

the creek. The purpose o f  the d r i l l i n g  was t o  t e s t  bedrock near geochem- 

ical sot 1 anomalies and projected structural traps for  uranium-bearing 

sol u t i  ons . 
North of Riddle Creek, d r i l l  hole no. 7 was directed a t  a prime 

structural target.  T h i s  is  a northeast d i p p i n g  section of s t ra ta  +30 

metres thick o f  coarse c las t ic  sedimentary rocks overlain by partly we1 ded 

ash flow breccia a t  the base o f  the trachyte u n i t .  (This geological 
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s e t t i n g  i s  s t r i k i n g l y  s i m i l a r  t o  the occurrence o f  rad ioac t i ve  t rachy te  ash 

and brecc ia  i n  c l a s t i c  sedimentary beds i n  the v i c i n i t y  o f  Fa r le igh  Lake 

and Skaha Creek, 15 t o  20 k i lomet res  t o  the southeast (No. 3, Table 1) - 
u n i t  l b  on P re l im ina ry  Map 35). 

the  d r i l l i n g  proved good po ros i t y  o f  the beds below the ash f l ow  and thus 

p o t e n t i a l  f o r  f u r t h e r  exp lo ra t ion .  

Although no s i g n i f i c a n t  uranium was found, 

Most o f  the  d r i l l i n g  south o f  R idd le  Creek i n te rsec ted  Corye l l  

i n t r u s i v e  rocks i n  the  area o f  s o i l  anomalies. However, ho le no. 1 near 

the  west boundary o f  the t rachy te  c u t  a l t e r e d  rocks showing vest iges o f  

conglomerate and brecc ia  s i m i l a r  t o  the rocks a t  s i t e  no. 7. 

A few prominent rad ioac t i ve  h igh  spots were not  t es ted  by the 

d r i l l i n g .  The most impor tan t  o f  these i s  an eas te r l y - t rend ing  f e l s i c  dyke 

about 4 metres wide exposed 450 metres nor th  o f  the confluence o f  the fo rks  

o f  R idd le  Creek. This  i s  thought t o  be a feeder t o  the t rachy te  lavas o f  

t he  Marron Formation (No. 6, Table 1). 

aging 1500 C.P.S. correspond t o  rock analyses showing 121 ppm U and 342 ppm 

Th. Radiographs o f  slabbed samples i n d i c a t e  concent ra t ion  o f  rad ioac t i ve  

elements on manganese p i t c h  and d e n d r i t i c  growths on numerous small cracks. 

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  readings i n  the range o f  600 t o  900 

c.p.s. was found a t  the  contac t  between Corye l l  p l u t o n i c  rocks and maf ic  

phono l i t e  lavas i n  the  northwest p a r t  o f  the  map area between I s i n t o k  Creek 

and the  western headwaters o f  R idd le  Creek. 

S c i n t i l l o m e t e r  readings here aver- 
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Discuss ion 
-~ ~ ~~ 

The Riddle Creek T e r t i a r y  o u t l i e r  l i e s  near the western ext remi ty  

o f  a b e l t  o f  Eocene a l k a l i n e  vo lcan ic  rocks charac ter ized  by anomalous 

uranium and thor ium composi t ion (Church and Johnson, 1978). 

gested t h a t  these rocks are the  source o f  r e l a t i v e l y  h igh  uranium l e v e l s  i n  

streams o f  the Okanagan-Boundary area as i nd i ca ted  by the 1976 URP survey. 

The p o s s i b i l i t i e s  o f  secondary uranium depos i t ion  and enrichment i n  t h i s  

s e t t i n g  are numerous, i n c l u d i n g  dykes, perv ious sedimentary rocks and 

a1 t e r a t i o n  zones associated w i t h  vo lcan ic  vents, e tc .  (Cu lber t  and 

Leighton, 1978). 

It i s  sug- 

H i  gh rad ioac t i ve  response near the  headwaters o f  R i  ddl e Creek 

co inc ides  w i t h  what appears t o  be a t rachy te  vo lcan ic  cent re  (F igure  1). 

program o f  shor t  diamond d r i l l  holes i n  1978 per iphera l  t o  t h i s  centre has 

y i e l d e d  low uranium values, however, there  are c lues f o r  poss ib le  f u t u r e  

studies.  

t rachy te  ash f l o w  o f f e r s  a prime t a r g e t  as does the vo lcan ic  cent re  i t s e l f  

and associated i n t rus ions .  

A 

A sec t i on  o f  poor ly  cemented sedimentary rocks capped by a 
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Table o f  Chemical Analyses 

1 
Oxides reca lcu la ted  t o  100 
S i O L  57.89 
T i O z  0.96 
A7203 16.38 

FeO 1.03 
MnO 0.08 

4.33 
6.90 CaO 

NaLO 4.12 

Fe203 4.43 

MgO 

3.88 
l o r n  

2 3 4 

57 037 
0.93 
19 . 16 
3.01 
1.77 
0.09 
2.40 
4.05 
5.83 
5.39 m 

63.87 
0.64 
17.92 
3.14 
0.73 
0.11 
1.10 
0.64 
4.71 
7.14 

1or).oo 

61.39 
0.84 
17.05 
3.43 
1.07 
0.09 
1.99 
3.34 
5.47 
5.33 Tmm 

5 

57.58 
0.87 
16 -21 
3.83 
2.48 
0.12 
3.73 
5.22 
4.71 
5.25 m 

6 

66.51 
0.49 
17.01 
2.58 
0.24 
0.14 
0.28 
0.84 
6 -05 
5.86 m 

Oxides and elements as determined 
0.70 +HzO 0.56 2.02 0.90 0.20 1.14 

-HzO 0.58 0.35 0.75 0.18 0.41 0.70 
co, 0.25 0.25 < 0.11 0.25 0.25 0.25 
S 0.02 -(0.01 40.005 0.01 0.02 0.01 
p2 05 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 

0.02 SrO 0.30 0.42 0.07 - - -  0.31 - - _  0.21 
. -  

Quartz 
Orthoclase 
A1 b i  t e  
Nephel i ne 
Anor th i  t e  
Woll as ton i  t e  
E n s t a t i  t e  
F e r r o s i l  i t e  
F o r s t e r i  t e  
Fayal i t e  
I 1  meni t e  
Magnet i te 
Hematite 
C o r u  n durn 

2.0 
22.7 
36.7 

14.6 
7.7 
11.8 

- 

- 
1.3 
0.4 
2.8 

- 
31.1 
38.8 
7 03 
10.0 
3.9 

0 

4.9 

1.3 
2.1 
0.6 

0 

Mol ecul a r  Norm 
5.7 1.3 
41.8 31 .O 
41.8 48.3 

3.1 6.1 
- 4.1 
3.0 5 04 

0 I 

- - 
- - 
0.9 1.2 
0.4 0.7 
1.9 1.9 
1.4 - 

- 
30.6 
41.8 

7.5 
7.2 
0.6 

7.2 

1.2 
3.9 

0 

- 
- 

6.6 
34.0 
53.0 

1.9 
0.9 
0.8 

- 

- 
0.7 

2.1 
- 

Key t o  Analyses 
1. A1 k a l  i ne andesi te,  basal vo lcan ic  assembl age 
2. 
3. 
4. 
5. Corye l l - t ype  monzodior i te  i n t r u s i o n  
6. Trachyte dyke, on nor th  f o r k  o f  Ridd le Creek 

Maf i c phonol i t e  lava  ( rhomb porphyry),  Ye1 1 ow Lake Member, Marron Formati on 
Trachyte ash f low,  Yellow Lake Member, Marron Formation (Skaha Creek area) 
Trachyte l ava  ( rec tangu la r  porphyry),  Yellow Lake Member, Marron Formation 
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LEGEND 

BEDDED ROCKS I GNEOUS I NTRUS I ONS 

CORYELL I NTRUS I ONS (Eocene) MARRON FORMAT I ON (Eocene) 

p,?Y Syen i t e  and monzon i t e  I".'.'] T rachy te  l ava  and b r e c c i a  

-1 . . . .  Ash f l o w  and conglomerate beds 

Imga Maf i c phono 1 i t e  1 ava, brecc i a 

-1 Andesi t e  l a v a  and b r e c c i a  

SPRINGBROOK FORMATION ? 

P o l y m i c t i c  conglomerate 
BASEMENT ROCKS 

[+'_I M o s t l y  g r a n i t i o d  bodies 


