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I INTRODUCTION 

ff-1 During t h e  cou r se  of an e x p l o r a t o r y  survey  i n  t h e  summer of 1978 

over  s e v e r a l  b a s i n s  c o n s i s t i n g  of Cre taceous  S u s t u t  Group r o c k ,  s e v e r a l  

r a d i o m e t r i c  anomalies  were d e t e c t e d  on t h e  s o u t h  f l a n k  of Mount Helveker .  

I n v e s t i g a t i o n s  showed t h a t  t h e  sou rce s  of r a d i o a c t i v i t y  were  l o c a t e d  i n  

conglomera t ic  and sandy beds l y i n g  some t e n  t o  twenty me t r e s  under  a . 

cap of T e r t i a r y  (Sloko Group) v o l c a n i c  r o c k s ,  mainly  a n d e s i t e  and d a c i t e .  

S h o r t l y  a f t e r ,  a  crew was s e n t  over  t h e  a r e a  and worked toward 

s t a k i n g  a  b lock  of 7 c l a ims ,  which encompasses 132 u n i t s ;  t h e  a r e a  c o v e r s  

3300 ha and i n c l u d e s  most of t h e  sed imenta ry  c l a s t i c  u n i t  ou t c ropp ing  

around and nea r  Mount Helveker.  The c l a i m s  a r e  l o c a t e d  about  22 km 

s o u t h  of  Te legraph  Creek and 230 km sou thwes t  of Watson Lake. 

A crew, whose members a r e  l i s t e d  below, was s e n t  t o  examine t h e  

c l a i m s  e a r l y  i n  J u l y  of 1979. 

J u n i o r  Geolog is t  - Mike Corey - J u l y  8-20 

J u n i o r  Geolog is t  - Mike Mann - J u l y  8-31 

Sen io r  P ro spec to r  - B i l l  Heshka - J u l y  10-25 I 

A s s i s t a n t  - Gary Dearing - J u l y  8-21 

A s s i s t a n t  - Kei th  Wade - J u l y  8-31 

Supe rv i s i on  - H. S a l a t  - i n  f i e l d  between J u l y  23-29 

I n  summary, t h e  surveys  c a r r i e d  o u t  d u r i n g  t h a t  pe r i od  of t ime  

c o n s i s t e d  of s y s t e m a t i c  a i r b o r n e  r a d i o m e t r i c  coverage  of t h e  c l a i m s  t o  

check f o r  o t h e r  anomalous a r e a s ,  r a d i o m e t r i c  p r o s p e c t i n g  of o u t c r o p  on 

Mount Helveker  and r econna i s s ance  stream geochemical samples.  A g r i d  

was surveyed over  t h e  a r e a  of t h e  occu r r ences .  S o i l  sampling and radon 

emanometry su rveys  were l o c a t e d  on a  g r i d  surveyed over  t h e  a r e a  of t h e  

occu r r ences .  I n  a d d i t i o n ,  s e v e r a l  zones  of h i g h  r a d i o a c t i v i t y  were 

exposed and sampled f o r  assay .  A d e s c r i p t i o n  of each survey  and t h e  r e s u l t s  

ob t a ined  a r e  p r e sen t ed  i n  t h e  fo l l owing  c h a p t e r s .  



I1 CLAIM LOCATION, ACCESS AND PHYSIOGRAPHY 

The HEL Claims a r e  l o c a t e d  on Mount Helveker  ( t o p o g r a p h i c  map 

1:50,000 s c a l e  NTS 104 ~ / 1 1 ) ,  and cover  an  a r e a  4 lun wide by 8  km l o n g  

i n  a n  eas t -wes t  d i r e c t i o n ,  between t h e  s t i k i n e  River  t o  t h e  w e s t  and . 

Yehiniko Creek t o  t h e  e a s t .  A i r  photo  coverage  i s  prov ided  by t h e  B.C.  

c o m p i l a t i o n  numbers: B.C. 5199 - 81/82  and 100/101. The c e n t r e  of t h e  

c l a i m  would b e  approximately  34 krn i n  a  sou thwes t  d i r e c t i o p  from 

T e l e g r a p h  Creek a s  t h e  crow f l i e s .  

From t h e  end of t h e  d r i v e a b l e  road t o  T e r r a c e ,  one  c a n  s t i l l  

c a r r y  on a n o t h e r  15 krn a l o n g  a  four-wheel d r i v e  road down t o  t h e  r i v e r  

c r o s s i n g ,  where t h e r e  used t o  b e  a n  o l d  s e t t l e m e n t  known a s  Glenora;  

from t h e r e ,  one has  t o  u s e  a  b o a t  t o  go a c r o s s  t h e  S t i k i n e  River  and g e t  

a  r i d e  t o  t h e  Glenora  Ranch, 2 km away. From t h e r e  o r  from Te legraph ,  

t h e  o n l y  a c c e s s  t o  t h e  p r o p e r t y  i s  by pack-horse t r a i n  o r  by h e l i c o p t e r .  

Mount Helveker i s  p a r t  of t h e  Coast  Mountains ,  b u t  phys iograph i -  

c a l l y  i s  more a k i n  t o  t h e  T e r t i a r y  P l a t e a u  of t h e  S t i k i n e  t h a n  t o  t h e  

Westward Coas t  P l u t o n i c  complex w i t h  i t s  jagged ,  f ros t -wedged,  g l a c i e r  

covered  peaks .  

The p r o p e r t y  i t s e l f  encompasses main ly  a l p i n e  t u n d r a  on t h e  s l o p e  

of Mount Helveker  and e x t e n d s  o v e r  s p a r s e  f i r  f o r e s t  on lower  s l o p k s .  

Fauna i s  r e l a t i v e l y  poor ,  w i t h  mountain  g o a t s ,  b e a r s  and marmots t h e  

o n l y  mammals s e e n  w h i l e  conduc t ing  e x p l o r a t i o n ;  many b i r d s  of p r e y  

( e a g l e s ,  f a l c o n s ,  e t c  ...) n e s t  i n  t h e  a r e a .  

L i s t  of claims: C l a i m  1 16 u n i t s  Record number 614 

Claim 2  20 u n i t s  Record number 615 

Claim 3 20 u n i t s  Record number 616 

Claim 4  20 u n i t s  Record number 617 
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C l a i m  5 20 u n i t s  Record number 618 

C l a i m  6 20 u n i t s  Record number 619 

Claim 7  1 6  u n i t s  Record number 620 

(See f i g u r e  2)  

I11 GEOLOGY 

1. I n t r o d u c t i o n  

The gene ra l  g e o l o g i c a l  p i c t u r e  of t h e  a r e a  i s  d e r i v e d  from GSC 

Paper  71-44 by J . G .  Souther  and i t s  accompanying g e o l o g i c a l  map GSC 11- 

1 9 7 1  of  Telegraph Creek quadrangle  (NTS 104 G). On a basement of T r i a s s i c  

and J u r a s s i c  u n d i f f e r e n t i a t e d  v o l c a n i c  and sed imenta ry  r o c k s  f o l d e d  

d u r i n g  Mid-Jurass ic  t i m e ,  b a s i n s  were formed and f i l l e d  i n  by huge amounts 

o f  c l a s t i c  rock ,  known a s  p a r t  of t h e  S u s t u t  Group (Cre taceous  a g e ) ;  

minor open f o l d i n g  took  p l ace  a f t e r  t h i s  c l a s t i c  wedge was d e p o s i t e d  

i n  p robab l e  r e l a t i o n  t o  Laramide g r a n i t i c  i n t r u s i o n s .  Then t h e  a r e a  

became o v e r l a i n  by a  b l anke t  of T e r t i a r y  v o l c a n i c s  ( t h e  Sloko Group) 

I n  t h i s  a r e a ,  p a r t  of t h e  S t i k i n e  Arch, t h e  S u s t u t  Group h a s  

been s t r i p p e d  away by e r o s i o n  and on ly  l o c a l  remnants  have been pre-  

s e rved ,  such  a s  on Mount Helveker d i s s e c t e d  from t h e  main b a s i n  of t h e  

S p a t z i z i  P l a t e a u  t o  t h e  e a s t .  

2.  S t r a t i g r a p h y  

For  t h e  most p a r t  t h e  fo rma t ions  d e a l t  w i t h  and d e t a i l e d  i n  

t h e  fo l l owing  paragraph  belong t o  t h e  S u s t u t  Group, a s  t hey  h o s t  t h e  

uranium m i n e r a l i z a t i o n  d i scovered  on t h e  p r o p e r t y .  S e v e r a l  s e c t i o n s  

of  t h e  ou tc ropping  S u s t u t  sediment have been s t u d i e d  and a r e  r e p o r t e d  

i n  Appendix I; many o t h e r s  were made a s  a n  a t t e m p t  t o  map i n  some d e t a i l  

t h e  ground under c la ims .  

I n  t h e  cou r se  of t h i s  work, t h e  u n d e r l y i n g  and o v e r l y i n g  u n i t s  

C o r  g roups  were observed w i t h  no g r e a t  emphas i s ,  a s  they  s e r v e  as base- 

ment o r  cap t o  t h e  fo rmat ion  o f  i n t e r e s t .  
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a )  The Underlying Unit  

The base  of t h e  S u s t u t  group h a s  mainly been observed  on t h e  

s o u t h e r n  f l a n k  of Mount Helveker  where t h e  s l o p e  d i e s  o f f  i n t o  

f l a t  a l p i n e  meadows and swamps. There ,  toward t h e  S t i k i n e  

R ive r ,  a t r i b u t a r y  of  Helveker  Creek s t a r t s  t o  c u t  i n t o  t h e  

bedrock and d i s c l o s e s  mainly  p o o r l y  bedded maroon p y r o c l a s t i c s  

c o n t a i n i n g  l a r g e  f ragments  (up t o  1 cm i n  d i ame te r )  i n  some 

beds ,  o t h e r s  be ing  sand s i z e .  Beds s t r i k e  N 80' E and plunge 

Below t h e s e  beds ,  i n  a  s m a l l  gorge ,  we found a  maroon v o l c a n i c  

conglomerate  w i th  f ragments  of maroon b a s a l t ,  and a n d e s i t e  up 

t o  4 t o  1 0  cm i n  d iamete r  and a few r a r e  g r a n i t e  b o u l d e r s .  

These beds  can b e  r e l a t e d  t o  u n i t  1 3  of GSC Map 11-1971 Lower 

J u r a s s i c  b u t  a s t r a t i g r a p h i c  s e c t i o n  i s  d i f f i c u l t  t o  make on 

t h i s  s i d e  of t h e  mountain;  i ndeed ,  from t h e  c r eek  s o u t h ,  t h e  

s i d e  of  t h e  next  r i d g e  i s  g e n t l e ,  g r a s s  covered w i t h  few ou t -  

c rops .  Outs ide  t h e  c l a i m s ,  t h i s  r i d g e  d rops  o f f  v e r y  a b r u p t l y  

i n t o  a b i g  c l i f f  down toward Helveker  Creek. A s  one walks  up 

t h e  g r a s sy  s l o p e ,  he can d i s c o v e r  w e l l  r e - c r y s t a l l i z e d  d a c i t i c ,  

p y r o c l a s t i c s  w i t h  b i g  b a s a l t i c  f ragments  up t o  1 cm i n  d iamete r  

i n  a  c h l o r i t e ,  e p i d o t e  m a t r i x ,  topped by i n c r e a s i n g l y  f i n e r  

p i n k i s h  t u f f s ,  w i th  b i o t i t e  and f e l d s p a r  and on t o p  of  t h e  

r i d g e ,  an  assemblage of  maroon t u f f a c e o u s  s i l t s t o n e  and g r een i sh  

w h i t e  c h l o r i t i z e d  s p o t t e d  t u f f s .  

On two o t h e r  occa s ions ,  t h i s  unde r ly ing  u n i t ,  t h e  basement,  

was observed  i n  c o n t a c t  w i t h  t h e  m i n e r a l i z a t i o n - h o s t i n g  e n t i t y .  

On t h e  n o r t h  s i d e  of M t .  Helveker  ( r e :  B . C .  Geo log i ca l  S e c t i o n ,  

Appendix I ) ,  a  normal c o n t a c t  i s  s e e n  between t h e  c l a s t i c  s ed i -  

ments of  t h a t  fo rmat ion  and t h e  basement v o l c a n i c s ;  t h e r e ,  

t h e  c o n t a c t  i s  very  i r r e g u l a r  i n  t h e  s ense  t h a t  e r o s i o n  and 

wea the r i ng  h a s  t aken  p l a c e  a t  t h e  t o p  of t h e  v o l c a n i c  f lows.  

The s u r f a c e  i s  p e r v a s i v e l y  c o a t e d  by a n k e r i t e  o r  i r o n  manganese 



oxides .and  broken up; some fragments  of t h i s  vo l can i c  flow 

s u r f a c e  a r e  immersed i n  t h e  ove r ly ing  conglomerate ,  on ly  a  

few cen t ime t r e s  above i t .  These f e a t u r e s  sugges t  a  s t r o n g  

e r o s i o n a l  diastem but  no i n d i c a t i o n  of  t ime  l a g  can be drawn 

except  t h a t  depos i t i on  of  t h e  above conglomerate took p l ace  

under high energy c o n d i t i o n s ,  a f t e r  a  pe r iod  of emersion and 

ox ida t ion .  

Y . / . / . I  J A '  J y " '  

S K E T C H  1 
EROSIONAL CONTACT BETWEEN BASEMENT AND 

CONGLOMERATE 

A t  t h i s  p a r t i c u l a r  p l a c e ,  t h e  unde r ly ing  u n i t  c o n s i s t s  of massive 

a n d e s i t e  flows on top  of  a  red-brown rhyo-dac i t i c  u n i t .  Although 

t h e  GSC map i n d i c a t e s  t h e s e  ou t c rops  belong t o  Unit  9 (Upper 

T r i a s s i c ) ,  i t  i s  i r r e l e v a n t  t o  our  purpose t o  t r y  t o  d i f f e r -  

e n t i a t e  i t  from the  above desc r ibed  Unit  1 3 ,  bo th  be ing  lumped I 

t oge the r  a s  basement u n i t  f o r  t h e  sake  of s i m p l i c i t y  and l a c k  

of more observa t ions .  

The next  p l a c e  where t h e  basement i s  r e p o r t e d ,  i s  l o c a t e d  t o  

t h e  northwest  of M t .  Helveker where t h e  g e n t l y  s l o p i n g  a l p i n e  

p l a t e a u  is  deeply c u t  by sma l l  c r e e k s  and drops o f f  toward 

A r r i v a l  Creek. There,  we have a  f a u l t  c o n t a c t  on t h e  e a s t e r n  

l imb of t h e  a n t i c l i n e  and t h e  o v e r l y i n g  c l a s t i c  sediments  a r e  

r e s t i n g  r i g h t  a g a i n s t  a  maroon t u f f a c e o u s  s i l t s t o n e  w i th  i n t e r -  

l a y e r s  and l e n s e s  of b l ack  c h e r t  conf lomera te  con ta in ing  b a s a l t  

fragments;  a l l  t h e  e lements  a r e  very  g r a n u l a r  and t h e  q u a n t i t y  

of c h e r t  and vo lcan i c  f ragments  i s  such t h a t  t h e  beds can b e t t e r  
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b e  d e s c r i b e d  a s  a  p y r o c l a s t i c ,  

a n g u l a r  b l a c k  c h e r t  p i e c e s  and 

t h e  m a t r i x  b e i n g  t u f f a c e o u s .  

t h e  l a c k  o f  g r a n i t i c  c l a s t s  

The 

c l e a r l y  d i f f e r e n t i a t e  t h i s  u n i t  from t h e  above and m a k e , i t  

r e semble  t h e  rocks  d e s c r i b e d  a s  Uni t  1 3  i n  t h e  s o u t h e r n  

p a r t  o f  t h e  p roper ty .  

b )  The Capping Uni t  o r  Sloko Group 

Seemingly i n  conformable c o n t a c t  w i t h  t h e  m i n e r a l i z a t i o n - h o s t i n g  

sed iments ,  a t h i c k  p i l e  o f  v o l c a n i c  r o c k  o f  Upper Cre taceous  t o  

T e r t i a r y  age caps  t h e s e  sed iments  and forms a  r e s i s t a n t  u n i t  

which makes up t h e  h i g h ,  s t e e p  c l i f f s  of Mount He lveker .  

A  s h o r t  v o l c a n i c  s t r a t i g r a p h y  of  t h e  lower  p a r t  is g i v e n  i n  

g e o l o g i c a l  s e c t i o n  SS (Appendix I ) ;  t h e  b a s e  i s  u n d e r l i n e d  by 

a  g r e e n i s h  o r  dark-brown t o  y e l l o w i s h  p y r o c l a s t i c  t u f f s ,  some- 

what c o a r s e  and v e r y  c h l o r i t i c .  Then a  d a c i t i c  f low w i t h  f l a t t e n e d  

pumice f ragments  o v e r l a p  t h e  p y r o c l a s t i c  and i s  fo l lowed  by a  

w h i t e  l amina ted  r h y o l i t i c  welded t u f f .  T h i s  w h i t e  t u f f  and t h e  

g r e e n i s h  p y r o c l a s t i c  a r e  v e r y  i n d i c a t i v e  of t h e  b a s e  o f  t h e  

Sloko Group and can be  r e c o g n i z e d  a t  a  f a i r  d i s t a n c e  a l l  around 

t h e  Mount Helveker .  

Then above,  b e g i n s  a whole s e r i e s  o f  j o i n t e d  d a c i t e ,  r e d  v i s i c u l a r  

d a c i t e  and columnar, hornb lende  w h i t e  f e l d s p a r  t r a c h y t e  which 

i s  succeeded by a  t h i c k  p i l e  o f  t r a c h y t i c  a n d e s i t e .  These  f lows a r e  

eroded i n t o  s t e e p  c l i f f s  and c r e a t e  a  good imperv ious  c o v e r  t o  

t h e  u n d e r l y i n g  sed iments ;  t h e y  o u t c r o p  o n l y  i n  w e s t e r n  c e n t r a l  

p a r t  o f  t h e  c l a i m s  forming t h e  b u l k  of Mount Helveker  a s  w e l l  

as t h e  eas t -wes t  t r e n d i n g  r i d g e ,  a n  e x t e n s i o n  of Mount 

Helveker  toward t h e  S t i k i n e  R i v e r .  

c )  The M i n e r a l i z a t i o n - h o s t i n g  Sediments  - The S u s t u t  Group 

Between t h e  two preceed ing  u n i t s  r e s t s  a  500-metre t h i c k  accu- 

m u l a t i o n  of mainly c o n g l o m e r a t i c  m a t e r i a l  a s  measured a l o n g  one 
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c r e e k  on t h e  nor thwes t  s i d e  o f  Mount He lveker .  T h i s  sequence 

o f  sediment can be  sub-d iv ided  i n t o  two d i s t i n c t  f o r m a t i o n s ,  

f i r s t  on t h e  b a s i s  o f  morphology and secondly  a c c o r d i n g  t o  

c o l o r  and composi t ion.  

The Basal fo rmat ion  d i s p l a y s  i t s  most o u t s t a n d i n g  o u t c r o p s  

a l o n g  t h e  n o r t h e a s t e r n  and n o r t h w e s t e r n  f a c e s  of Mount He lveker ,  

down from t h e  g e n t l y  s l o p i n g  p l a t e a u  o r  s t e p s  between t h e  h i g h  

v o l c a n i c  c r e s t  of Mount He lveker  and lower  f o r e s t e d  approaches .  

The main c h a r a c t e r i s t i c s  o f  t h e  f o r m a t i o n  a r e  t h e  o v e r a l l  maroon 

t o  wine c o l o r  a long  w i t h  t h e  s h e e r  s i z e  o f  t h e  p i n k  g r a n i t i c  

b o u l d e r s  encountered i n  t h e  c o n g l o m e r a t i c  members. Some of t h e  

b o u l d e r s  have been measured t o  be  o v e r  50 c e n t i m e t r e s  a c r o s s  

and v e r y  w e l l  rounded. 

The cong lomera t i c  h o r i z o n s  make more t h a n  75% of  t h e  whole 

fo rmat ion  and i s  v e r y  poor  i n  m a t r i x  c o n t e n t .  The m a t r i x  i t s e l f  

i s  i d e n t i c a l  t o  t h e  b i g g e r  e l e m e n t s  and c o n s i s t s  o f  medium t o  

c o a r s e  sand s i z e  f ragments ,  f a i r l y  w e l l  rounded;  r a r e l y  f i n e -  

g r a i n e d  m a t r i x  h a s  been r e p o r t e d .  

From t h e  bot tom t o  t o p ,  t h e r e  seems t o  be  a n  i n c r e a s e  i n  per-  

c e n t a g e  of b o u l d e r s  and a l s o  i n  s i z e  of t h e  c o b b l e s  and b o u l d e r s ;  

however t h e  maximum s i z e s  a r e  found i n  t h e  midd le  c o n g l o m e r a t i c  

u n i t s .  Granule t o  p e b b l e  s i z e  components a r e  v a r i e d  i n  compos- 

i t i o n ;  t h e y  i n c l u d e  c h e r t ,  v o l c a n i c  r o c k s ,  q u a r t z ,  c h l o r i t i c  

s c h i s t  and g rey  s i l t s t o n e ;  however a l l  c o b b l e  t o  b o u l d e r - s i z e  

e l e m e n t s  are mos t ly  o f  a p i n k ,  c o a r s e ' g r a i n e d  g r a n i t e  t y p e  

a l o n g  w i t h  a  few red-brown d a c i t e  t o  a n d e s i t e .  

The cong lomera t i c  u n i t s  o f  t h e  lower  c y c l e s  a r e  f a i r l y  t h i c k  

(15 t o  25 m e t r e s ) ,  s t r u c t u r e l e s s  and show a  v i o l e t - g r e y  hue 

t o  l i g h t  maroon c o l o r ;  t h e y  a r e  f i n i n g  upward i n t o  g r e e n i s h  

greywacke, w i t h  a v e r y  r a p i d  t r a n s i t i o n .  These greywacke a r e  

C 
Z 
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planar-bedded w i t h  r i p p l e  marks a t  t h e  b a s e  t h e n  n i c e l y  t rough-  

c r o s s  bedded a t  t h e  t o p  benea th  t h e  upper  c y c l e .  S e v e r a l  c u r r e n t  

p l a t e a u .  Above i t  t h e  t r a n s i t i o n  zone t o  t h e  upper  fo rmat ion  

i s  h i g h l y  r e c e s s i v e  and c o n s i s t s  of 20 m e t r e s  o f  wine c o l o r e d  

greywacke g r a d i n g  from a c o a r s e  g r a i n e d  s a n d - s i z e  a t  bot tom 

t o  a v e r y  f i n e  g r a i n e d  one a t  t h e  t o p  w i t h  a s i l t  s i z e  m a t r i x .  
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T h i s  greywacke c o n t a i n s  an  e q u a l  amount o f  rounded q u a r t z  g r a i n s  

and a n g u l a r  f e l d s p a r  w i t h  some c h l o r i t i c  and l i t h i c  f ragments ,  

as s e e n  a long  t h e  c r e e k  on t h e  n o r t h w e s t  s i d e  o f  Mount Helveker  

( s e e :  B.C. s e c t i o n  i n  Appendix I) 

The Upper Conglomeratic f o r m a t i o n  can  be  d i s t i n g u i s h e d  by i t s  

b e i g e  t o  t a n  wea ther ing .  It o u t c r o p s  a l l  around Mount Helveker  

under  t h e  capping o f  v o l c a n i c  f lows  which p r o t e c t  i t  from e r o s i o n .  

Indeed t h i s  fo rmat ion  and t h e  t o p  p a r t  o f  t h e  p r e c e e d i n g  one above 

t h e  g r e e n i s h  w h i t e  t u f f  marker i s  v e r y  w e a t h e r  r e c e s s i v e  and t h e  

b a s e  i s  s e e n  i n  a  few t o p o g r a p h i c  s t e p s  a l o n g  t h e  g e n t l y  s l o p i n g  

p l a t e a u .  

The u n i t  c o n t a i n s  90% conglomera te ,  t h e  remain ing  b e i n g  s a n d s t o n e ;  

b u t  c o n t r a r y  t o  t h e  u n d e r l y i n g  f o r m a t i o n ,  t h e r e  i s  no f i n i n g  

upward c y c l e s  a t  l e a s t  a t  t h e  s c a l e  o f  t h e  o u t c r o p s .  Here sand- 

s t o n e s  a r e  r e s t r i c t e d  t o  l e n s e s ,  some e x t e n d i n g  s e v e r a l  t e n s  

o f  m e t r e s ,  most having a  c r e s c e n t  shape  o r  c h a n n e l .  Also t h e  

b o u l d e r  s i z e  components a r e  m i s s i n g  b u t  t h e  amount o f  p e b b l e s  

and c o b b l e s  r e p r e s e n t  g e n e r a l l y  up t o  80% of t h e  rock .  The 

m a j o r i t y  of t h e  p e b b l e s  a r e  v o l c a n i c  o r i g i n ,  s c h i s t  o r  c h e r t  

o r  q u a r t z i t e ;  on t h e  o t h e r  hand, t h e  c o b b l e - s i z e  f r a c t i o n  i s  

75% g r a n i t i c .  Here a w h i t e  f e l d s p a r  r i c h  porphyry t y p e  pre-  

v a i l s  o v e r  t h e  p ink ,  medium g r a i n e d  g r a n i t i c  c o b b l e s  observed  

p r e v i o u s l y .  The m a t r i x  is  v i s u a l l y  medium t o  c o a r s e  g r a i n e d  

a n g u l a r  sands tone  o f  i d e n t i c a l  compos i t ion  t o  p e b b l e s .  V a r i a t i o n  

i n  t h e  cong lomera t i c  f r a c t i o n  (above 4 mm) does  n o t  f o l l o w  any 

d i s t i n c t i v e  p a t t e r n  e i t h e r  upward o r  l a t e r a l l y .  

Numerous l e n s y  i n t e r v a l s  o f  s a n d s t o n e  s t r e a k  a c r o s s  t h e  con- 

g l o m e r a t e  b u t  i n  volume t h e y  do n o t  coun t  f o r  more t h a n  10% 

( s e e  Ske tch  2 ) .  They are d i s c o n t i n u o u s ,  o f t e n  have a  channel-  

shape .  These i n t e r l a y e r s  are e v e n t u a l l y  composed o f  t h e  same 

m a t e r i a l  a s  t h e  conglomerate  m a t r i x ,  i n c l u d i n g  much f e l d s p a r  



and q u a r t z  g r a i n s .  However a  few s e d i m e n t o l o g i c a l  f e a t u r e s  

a r e  apparen t  i n  some u n i t s ,  e s p e c i a l l y  n e a r  t h e  t o p  o f  each  

one: such a s  t rough-cross-bedding,  p lanar -c ross -bedd ing ,  

graded bedding,  l o a d  and r ip-up f e a t u r e s .  From them many 

c u r r e n t  d i r e c t i o n s  were  deducted w i t h  a n  a v e r a g e  measurement 

around N 50' E. These s a n d s t o n e s  a r e  medium t o  c o a r s e  s i z e  

The sandy h o r i z o n s  t e n d  l o c a l l y  t o  e v o l v e  i n t o  v e r y  f i n e  

g r a i n e d  ( .08  - . I 2 5  mm) s a n d s t o n e  w i t h  s i l t y  m a t r i x  and on 

r a r e  o c c a s i o n s  i n t o  a d a r k  g r e y  s i l t s t o n e  o r  g r e y  t o  g r e e n i s h  

s a n d s t o n e  c o n t r a s t i n g  w i t h  t h e  o v e r a l l  l i g h t  b e i g e  t o  t a n  hue.  

I n  a  few p l a c e s ,  c l a y  p a r t i n g s  s e p a r a t e  s t a c k e d  sandy l e n s e s  

as shown i n  Sketch 3 .  



Greenish Sandstone Shaley p o r t ~ n g  

-dk. grey s~ltstone 

SKETCH 3 STACKED SANDY LENSES W I T H  
SHALE P A R T I N G  

i 

Also,  a t  l e a s t  on two o c c a s i o n s ,  i n  g rey  o r  g reen i sh-grey  sandy 

s i l t s t o n e ,  p i e c e s  of o r g a n i c  m a t e r i a l  were found,  e s p e c i a l l y  

on t h e  one n e a r  t h e  s o u t h  end o f  t h e  NW-SE t r e n d i n g  r o c k  f a c e  

( s e e  Sketch 2 )  where r e c o g n i z a b l e  w e l l  p r i n t e d  f o s s i l s  o f  l e a v e s  

and p l a n t  s tem can b e  e a s i l y  c o l l e c t e d .  One s h o u l d  a l s o  ment ion 

t h e  l i g n i t i c  m a t e r i a l  a s s o c i a t e d  t o  m i n e r a l i z a t i o n  r i g h t  around 

t h e  c o r n e r ;  t h i s  would s u g g e s t  t h a t  t h e  o r g a n i c  m a t e r i a l  cou ld  

b e  c o n c e n t r a t e d  i n  t h e  same h o r i z o n  o r  a t  l e a s t  d u r i n g  t h e  

same d e p o s i t i o n a l  e p i s o d e .  

d )  Dykes 

Many c r o s s - c u t t i n g  dykes  a r e  observed  th roughout  t h e  p r o p e r t y  

i n t e r s e c t i n g  t h e  sed iments .  T h e i r  more r e s i s t i v e  n a t u r e  make 

them s t a n d  o u t  and c r e a t e  s m a l l  s p u r s  and p romontor ies .  T h e i r  

compos i t ion  v a r i e s  from d a r k  g r e y  v e r y  f i n e  g r a i n e d  a n d e s i t e  

t o  d a r k  g r e e n i s h  g rey  p o r h y r i t i c  t r a c h y t e  and r e l a t e s  t o  t h e  

v o l c a n i c  f lows  of t h e  Sloko Group, capp ing  t h e  S u s t u t  sed iments .  

The dykes s t r i k e  f a i r l y  c o n s t a n t l y  from N 50' E t o  N l l o O  E 

and a r e  g e n e r a l l y  more o r  l e s s  v e r t i c a l .  L o c a l l y  t h e y  can  

f l a t t e n  t o  50' and have  a l s o  been  r e p o r t e d  t o  be  somewhat con- 

fo rmable  t o  t h e  sed imenta ry  l a y e r s  i n  a s i l l - l i k e  manner.  

These dykes be long  t o  two dyke-swarm sys tems  r e l a t e d  t o  

vo lcan ic -cones  o f  t h e  capp ing  Sloko Group and are composi t ion-  

a l l y  a s s o c i a t e d  w i t h  two v o l c a n i c  e p i s o d e s  o r  regimes.  

I 



Right  a g a i n s t  most o f  t h e s e  dykes  a s t r o n g  r e d d e n i n g  of t h e  

sed iments  t o o k  p l a c e  a l o n g  w i t h  h a r d e n i n g  o f  t h e  m a t r i x .  T h i s  

redden ing  shou ld  be d i f f e r e n t i a t e d  from t h e  independen t  o x i d a t i o n  

of  beds s e e n  n e a r  t h e  m i n e r a l i z a t i o n ,  some of t h a t  o x i d a t i o n  

b e i n g  somewhat s e p a r a t e d  from t h e - d y k e .  

3. S t r u c t u r e  



4 .  M i n e r a l i z a t i o n  

Uranium o x i d e  o c c u r r e n c e  i s  found o n  t h e  s o u t h  f l a n k  of Mount 

Helveker  and i s  c o n f i n e d  t o  t h e  Upper Conglomerat ic  f o r m a t i o n  of t h e  
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Underneath,  t h e  conglomerate  i s  somewhat reddened and r e v e a l s  

a n  i n c r e a s e  i n  m a t r i x  c o n t e n t ,  as w e l l  as b e t t e r  s o r t i n g  o f  t h e  p e b b l e s  

( 3  t o  5  cm i n  d i a m e t e r ) .  

On t h e  wes t  s i d e  of "Discovery Creek",  a l o n g  t h e  g r a s s y  s l o p e ,  

some h i g h  r a d i o a c t i v e  zones had been s t r i p p e d  down t o  bedrock ;  t h e s e  

hand s c r a p e s  showed t h e  p resence  o f  o r g a n i c  m a t e r i a l  i n  sandy m a t r i x  

t o  which uranium i s  a s s o c i a t e d  p r o b a b l y  i n  t h e  form of p i t c h b l e n d e .  

Two of t h e s e  s m a l l  t r e n c h e s  were  sampled and a l s o  t h e  r e a d i n g s  on t h e  

s p e c t r o m e t e r  were  v e r y  h i g h  (above 15 ,000  c / s  on sRAT-SPP2 and 45,000 

on URTEC), a s s a y s  do n o t  r e t u r n  e x p e c t e d  v a l u e  ( s e e  below).  

Trench a t  0  + 70W - 0  + 25N = .041% U3O8 ~ 
Trench a t  0  + 75W - 0  + 30N = .468% U3O8 

F u r t h e r  s t u d y  on mineralogy s h o u l d  b e  under taken  t o  p r e c i s e  

n a t u r e  o f  t h e  m i n e r a l i z a t i o n  and t o  r e v e a l  any d e s e q u i l i b r i u m .  

The anomalous zones seem t o  b e  w e l l  a l i g n e d  and a l o n g  w i t h  

t h e  above g e o l o g i c a l  o b s e r v a t i o n s  we can b e  f a i r l y  c o n f i d e n t  t h a t  t h e  

o r g a n i c  m a t t e r  and c o r r e l a t i v e l y  uranium c o n c e n t r a t i o n  i s  c o n t a i n e d  

w i t h i n  t h e  same h o r i z o n  which may cor respond  t o  a  lower  energy  d e p o s i t i o n  

and a  p e r i o d  of qu iescence .  

Sed imento log ica l  i m p l i c a t i o n  o f  t h e  observed  geology,  s u g g e s t  

t h a t  a f t e r  a t ime  of  a l l u v i a l  f a n  s e d i m e n t a t i o n  which c h a r a c t e r i z e  t h e  

Lower B a s a l  fo rmat ion  and a t u f f a c e o u s  e p i s o d e ,  t h e  b a s i n  was invaded 

by a b r a i d e d  r i v e r  system. At one  t i m e ,  t h e  b r a i d e d  s t r e a m  moved away 

t o  l a t e r a l l y  g i v e  p l a c e  t o  some l e v i e s  occup ied  by v e g e t a t i o n  o r  vege- 

t a t e d  i s l a n d s .  From what can b e  s e e n ,  t h i s  s t a g e  d i d  n o t  l a s t  v e r y  

l o n g  and r a p i d l y  gave way t o  a n o t h e r  f l o o d  d e p o s i t i o n .  

The s o u r c e  of t h e  uranium remains  h i g h l y  s p e c u l a t i v e  a t  t h i s  

t ime ;  however a  s u g g e s t i o n  can b e  made b a s e d  on t h e  above s t r a t i g r a p h y .  

I n  t h e  o v e r l y i n g  v o l c a n i c  sequence ( s e e  S k e t c h  5 ) ,  which c o n t a c t  i s  

- -  - - 



C o l u m n a r  trachyte 

Very vesicular red dacite 

Jointest dac i te  2 x  R.A. 

lamrnated rhyolite tuff 

to flow 
V O L C A N I C  

h py roc tas t~c  tuff SLOKO G R O U P  
( a  surge deposit) 

Darkbrown to ye1 low~sh pyroclastic tuff 

S E D I M E N T  Conglomerate  

SKETCH 5 D IAGRAMMATIC  SECT ION OF THE V O L C A N I C  ABOVE 
OCCURRENCE ("DISCOVERY C R E E K )  

only 25 t o  30 m away, brownish d a c i t i c  flow, about  5 m t h i c k ,  shows a  

r a d i o a c t i v i t y  c o n s t a n t l y  a t  tw ice  t h e  background. Water p e r c o l a t i o n  

through t h i s  flow, a s  w e l l  a s  o t h e r s  t oo ,  could  l e a c h  some uranium and 

s o l u t i o n s  would flow through t h e  v e r y  porous conglomerate l a y e r s .  A s  

soon a s  an impervious l a y e r  a long  w i t h  some reduc ing  a g e n t ,  t h e  uranium 

(uranyl  i o n )  would be  t rapped r e a d i l y .  It w i l l  remain t o  be seen  whether 

o r  n o t  such  t r a p s  r e a l l y  e x i s t  and have some e x t e n s i o n  and make a  r e s e r -  

v o i r  of economic s i z e .  



5. Conclusions  and Recornmendat i o n s  

I 

At t h e  outcome of t h e  s u r v e y s  and f i e l d  o b s e r v a t i o n s ,  t h e  

problem of uranium c o n c e n t r a t i o n  c a n  be  c i r c u m s c r i b e d  t o  one  h o r i z o n  

a s s o c i a t e d  t o  l i g n i t i c  sandy bed s e e m i n g l y ' a t  a  l i t t l e  d i s t a n c e  away 

from t h e  o v e r l y i n g  v o l c a n i c  r o c k s .  Indeed ,  a l l  r a d i o a c t i v e  o c c u r r e n c e s  

and t h e  m i n e r a l i z e d  zones  ( s e e  g e o l o g i c a l  map) a r e  s t r a t i g r a p h i c a l l y  no 

more t h a n  30 m away; however, t h e  d i s c o n t i n u o u s  n a t u r e  of c h a n n e l s ,  

l e v i e s  and po in t -bar  d e p o s i t i o n  make i t  d i f f i c u l t  t o  c o r r e l a t e  from one  

p o i n t  t o  t h e  o t h e r  and a l l o c a t e  w i t h o u t  d o u b t ,  t h e  uranium c o n c e n t r a t i o n  

t o  o n l y  one  hor izon .  

Sed imento log ica l  c o n s i d e r a t i o n s  do n o t  i n d i c a t e  any v a r i a t i o n s  

l a t e r a l l y  and d e p o s i t i o n a l  regime h a s  been c o n s t a n t  i n  s p a c e  and t i m e  

w i t h  t h e  e x c e p t i o n  of a s h o r t  v e g e t a t e d  v e r t i c a l  a c c r e t i o n  i n t e r v a l  

which h a s  a c t e d  a s  a f a v o r a b l e  enviornment f o r  t r a p p i n g  a v a i l a b l e  

uranium i o n s .  The whole m a t t e r  now r e s t s  w i t h  t h e  s o l u t i o n  of t h a t  

problem: whether  o r  n o t ,  o u t  of t h e  r e a c h  of d i r e c t  o b s e r v a t i o n ,  we 

can  e x p e c t  a n  i n c r e a s e  i n  t h e  s i z e  and e x t e n t  of t h e  sed imenta ry  t r a p .  

Recommendations f o r  t h e  f u t u r e  work would t end  t o  s o l v e  t h i s  

p r imary  q u e s t i o n ;  t h a t  i f  t h e  t r a p  i t s e l f ,  i . e .  t h e  o r g a n i c - r i c h  

h o r i z o n ,  does  n o t  r e a c h  any s i z e  o r  t h i c k n e s s ,  a l t h o u g h  t h e  uranium 

c o n c e n t r a t i o n  p r o c e s s  i s  proven, t h a n  i t  would b e  f u t i l e  t o  p e r s e v e r e ,  a t  

l e a s t  w i t h i n  t h e  p e r i m e t e r  of t h e  p r e s e n t  c l a i m s .  T a l u s  s l o p e  shou ld  be  

s t r i p p e d  o f  v e g e t a t i o n  and t a l u s  d e b r i s  and t h e  s e l e c t e d  p o r t i o n s  of 

m i n e r a l i z e d  h o r i z o n  exposed.  A s e r i e s  of t r e n c h e s  shou ld  b e  dug a l o n g  

t h e  m i n e r a l i z e d  t r e n d ,  i f  p o s s i b l e ,  u s i n g  mechnica l  means t o  e n s u r e  p roper  

removal of s u r f i c i a l  d e p o s i t s .  
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I V  AIRBORNE RADIOMETRIC SURVEY 

1. I n t r o d u c t i o n  

A q u i t a i n e  Company of Canada performed a s y s t e m a t i c  h e l i c o p t e r -  

borne  gamma-ray spec t romete r  s u r v e y  o v e r  a major  p o r t i o n  of t h e  He1 

c l a i m s  i n  J u l y  of 1979. It had been d e c i d e d  t h a t  t h i s  method of 

e x p l o r a t i o n  was s u i t a b l e  i n  t h e  c i r c u m s t a n c e s  and shou ld  b e  a t t e m p t e d .  

M i n e r a l i z a t i o n  w a s  exposed on o u t c r o p  o f  f l a t - l y i n g  s e d i m e n t s  i n  a n  a r e a  

where r o c k  was w e l l  exposed on  s t e e p  s l o p e s .  

2. D e s c r i p t i o n  of Survey and Equipment 

The survey  was flown o v e r  t h e  a r e a  shown i n  f i g u r e  4 i n  two 

p a t t e r n s  a s  n e c e s s i t a t e d  by topography.  On r e l a t i v e l y  f l a t  ground 

p a r a l l e l  l i n e s  were flown a t  a s p a c i n g  of 100 m e t e r s  a t  a n  a l t i t u d e  of 

30 meters and a ground speed of 60 k i l o m e t e r s  p e r  hour .  I n  s t e e p  a r e a s  

c o n t o u r s  were  flown w i t h  a v e r t i c a l  s p a c i n g  of a p p r o x i m a t e l y  30 m e t e r s .  

The d i s t a n c e  from t h e  s p e c t r o m e t e r  t o  t h e  n e a r e s t  ground averaged  about  

30 meters b u t  t h e  r e s u l t i n g  h o r i z o n t a l  s p a c i n g  of t h e s e  f l i g h t  l i n e s  

v a r i e d  f rom 25 m e t e r s  on s t e e p  s l o p e s  t o  n e a r l y  200 m e t e r s  on t h e  

f l a t t e s t  s l o p e s  where t h i s  method was u t i l i z e d .  

The f o l l o w i n g  equipment was used i n  t h e  s u r v e y :  Exploranium GR410 

s p e c t r o m e t e r ,  Exploranium GRC-100, 2 c h a n n e l  r e c o r d e r  and Exploranium GPX-112, 

112 c u b i c  i n c h  NaI t h a l i u m  a c t i v a t e d  c r y s t a l .  T o t a l  coun t  and uranium 

v a l u e s  were  recorded .  A l l  su rvey  equipment was mounted i n  a B e l l  47 AJ2 

h e l i c o p t e r  and powered by a b a t t e r y  pack.  The i n s t r u m e n t  was o p e r a t e d  

d u r i n g  t h e  su rvey  by one man w h i l e  t h e  n a v i g a t o r  manua l ly  p l o t t e d  t h e  

f l i g h t  p a t h .  

3 .  R e s u l t s  

A 2 channe l  r e c o r d i n g  of uranium and t o t a l  coun t  v a l u e s  and - 
f l i g h t  p a t h  p l o t  were recovered  from t h e  s u r v e y .  Va lues  of speed and 

h e i g h t  above  t e r r a i n  of d e t e c t o r  were  assumed t o  be  c o n s t a n t .  The d a t a  

produced was ana lyzed  manual ly  and anomal ies  and a n u m e r i c a l  and w r i t t e n  

d e s c r i p t i o n  are l i s t e d  i n  T a b l e  1. These  anomal ies  have been p l o t t e d  on 

t h e  f l i g h t  l i n e s  on f i g u r e  4 .  



None of t h e  anomal ies  were  judged t o  be  s i g n i f i c a n t  b u t  a l l  

d e s e r v e d  check ing  d u r i n g  g e o l o g i c  mapping, s t r e a m  sediment  sampl ing and 

p r o s p e c t i n g .  From such  i n v e s t i g a t i o n s  which covered a l l  a r e a s  p roduc ing  

a n o m a l i e s ,  no s c i n t i l l o m e t e r  anomal ies  were  n o t e d .  

4.  Conclusions  and Recommendations 

No s i g n i f i c a n t  anomal ies  were  d e t e c t e d  by t h e  a i r b o r n e  s p e c t r o m e t e r  

su rvey .  Ground examinat ions  o f  a  number of minor anomal ies  f a i l e d  t o  

r e v e a l  s i g n i f i c a n t  s c i n t i l l o m e t e r  r e s u l t s ,  t h u s  i t  must b e  concluded t h a t  

t h e s e  i n t e r p r e t e d  anomal ies  were  due  t o  such  f a c t o r s ,  ranked i n  d e c r e a s i n g  

o r d e r  of s i g n i f i c a n c e ,  a s  v a r i a t i o n s  i n  amount of o u t c r o p ,  i n s t r u m e n t  

h e i g h t  above ground and h e l i c o p t e r  speed.  

While anomal ies  p r e s e n t  i n  exposed bedrock  i n  t h e  s u r v e y  a r e a  

p robab ly  would have been no ted  by t h i s  i n s t r u m e n t  package,  i t  i s  p r o b a b l e  

t h a t  anomal ies  whose s u r f a c e  e x p r e s s i o n  i s  muted by even a  t h i n  overburden  

c o v e r  would n o t  be  d e t e c t e d  by t h i s  i n s t r u m e n t  d u e  t o  i t ' s  l i m i t e d  

c a p a b i l i t i e s .  Thus, i t  i s  concluded t h a t  bedrock  i n  t h e  a r e a  surveyed 

was examined s u f f i c i e n t l y  and no anomal ies  were  d e t e c t e d .  It i s  no ted  

t h a t  a survey  u t i l i z i n g  a l a r g e r  d e t e c t o r  coup led  t o  a  mul t i - channe l  

r e c o r d e r  i n  a  more powerful  h e l i c o p t e r  would b e  of v a l u e .  

V PROSPECTING AND STREAM SEDIMENT SATPLING 

1. D e s c r i p t i o n  and L o c a t i o n  o f  Survey 

A uranium o c c u r r e n c e  was d i s c o v e r e d  by A q u i t a i n e  Company i n  

1978 and t h e  a r e a  of t h e  o c c u r r e n c e  w a s  s t a k e d .  The f i e l d  program of 

1979 was des igned  t o  examine t h e  t y p e  o f  o c c u r r e n c e  and t o  p r o s p e c t  and 

stream sediment  sample t h e  He1 c l a i m s  t o  d e t e r m i n e  i f  m i n e r a l i z a t i o n  was 

p r e s e n t  e l sewhere  on  t h e  c la ims .  

F i e l d  p e r s o n n e l  were a s s i g n e d  t r a v e r s e s  o v e r  t h e  c l a i m s  t o  

s y s t e m a t i c a l l y  examine t h e  a r e a  by p r o s p e c t i n g  u t i l i z i n g  s c i n t i l l o m e t e r  

and s t r e a m  sediment sampl ing s u r v e y s .  St ream sediment  samples  were 

c o l l e c t e d  a t  25 and 50 meter  i n t e r v a l s  depending  on  t e r r a i n ,  exposure  and 

B ' i  
t h e  a v a i l a b i l i t y  of sediment .  

u 
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2. R e s u l t s  

The r e s u l t s  of p r o s p e c t i n g  and t h e  r e s u l t a n t  g e o l o g i c  mapping 

a r e  i l l u s t r a t e d  on f i g u r e  3 .  No s i g n i f i c a n t  s c i n t i l l o m e t e r  anomal ies  ~ 
were d e t e c t e d  o u t s i d e  t h e  immediate area of t h e  i n i t i a l  d i s c o v e r y ,  ~ 
w h i l e  s e v e r a l  were found w i t h i n  i t .  S c i n t i l l o m e t e r  measurements were 

v a r i a b l e  due  t o  t h e  v a r i a b i l i t y  of l i t h o l o g i e s  encounte red .  

St ream sediment samples were  t a k e n  from most d r a i n a g e s  on  

M t .  Helveker .  Survey r e s u l t s ,  as ana lyzed  f l u o r i m e t r i c a l l y  by Lor ing  

L a b o r a t o r i e s  of Ca lgary ,  have been p l o t t e d  a s  shown on f i g u r e  5. The 

background uranium c o n c e n t r a t i o n  was de te rmined  t o  i n c l u d e  a l l  l e v e l s  up 

t o  2  ppmU 0 M o s t o f t h e a n o m a l i e s i l l u s t r a t e d  a r e l o c a t e d  on  
3 8 '  

d r a i n a g e s  downslope from t h e  o c c u r r e n c e s .  Anomalous v a l u e s  i n c r e a s e  

downstream o v e r  s e v e r a l  hundred m e t e r s  from 2 ppm U 0 t o  n e a r l y  20 ppm. 
3 8 

S e v e r a l  o t h e r  i s o l a t e d  anomal ies  a r e  i n d i c a t e d  i n  o t h e r  d r a i n a g e s  

where i n f o r m a t i o n  i s  s c a n t y .  

3 .  Conclus ions  and Recommendations 

Major anomal ies  i n d i c a t e d  from s t r e a m  sediment  s u r v e y s  a r e  

p r e s e n t  downstream from l o c a t e d  o c c u r r e n c e s .  The n a t u r e  o f  t h e s e  anomal ies  

shou ld  b e  f u r t h e r  i n v e s t i g a t e d  t o  d e t e r m i n e  i f  t h e y  a r e  s imply  t h e  r e s u l t  

of d i s p l a c e d  e r o s i o n a l  uranium-r ich m a t e r i a l  from t h e  known o c c u r r e n c e  o r  

i f  t h e y  a r e  due t o  uranium o c c u r r e n c e s  i n  h o r i z o n s  below t h a t  i n  which 

o c c u r r e n c e s  a r e  known. Trenching and s o i l  s u r v e y s  a r e  w a r r a n t e d  i n  t h e  

anomalous a r e a .  

Areas  where i s o l a t e d  a n o m a l i e s  have  been found shou ld  b e  s u b j e c t e d  

t o  r e s a m p l i n g  and d e t a i l e d  s c i n t i l l o m e t e r  s u r v e y s .  It i s  f e l t  though,  t h a t  

o r g a n i c - r i c h  sed iments  have produced t h e s e  anomal ies .  

I n  l i g h t  of t h e  major a n o m a l i e s  i l l u s t r a t e d ,  a n  ex tended  survey  i s  

war ran ted  t o  comple te  coverage  of t h e  He1 c l a i m s  i n c l u d i n g  secondary  

d r a i n a g e s  on  presumed e x t e n s i o n s  of t h e  h o r i z o n  i n  which o c c u r r e n c e s  have 

been found. 



V I  WORK PERFORMED ON THE URANIUM OCCURRENCES 1 
I 

1. S o i l  Sampling 

a )  Loca t ion  and D e s c r i p t i o n  

A s o i l  sampl ing s u r v e y  i n  c o n j u n c t i o n  w i t h  a  radon  survey  

was performed i n  a n  a t t e m p t  t o  d e t e c t  uranium c o n c e n t r a t i o n s  

i n  s o i l  t h a t  were n o t  d e t e c t e d  by s c i n t i l l o m e t r y .  

A g r i d  was surveyed  o v e r  a  uranium o c c u r r e n c e ,  as l o c a t e d  

i n  f i g u r e  3 .  The survey  was performed by a u g e r i n g  samples  

from t h e  C h o r i z o n  a t  a  d e p t h  o f  approx imate ly  40 cm. Sample 

s t a t i o n s  were  l o c a t e d  a t  5  and 1 0  mete r  i n t e r v a l s  on l i n e s  

25 m e t e r s  a p a r t  a s  shown i n  f i g u r e  6 .  Samples were  ana lyzed  

f l u o r i m e t r i c a l l y  by L o r i n g  and Chemex L a b o r a t o r i e s  of Calgary.  

b )  R e s u l t s  

R e s u l t s  o f  t h e  s u r v e y  a r e  p r e s e n t e d  on f i g u r e  6 .  The back- 

ground uranium l e v e l  h a s  been  de te rmined  t o  i n c l u d e  a l l  

l e v e l s  up t o  1 ppm U 0  Anomalies are s c a t t e r e d  and a r e  
3 8 '  

o c c a s i o n a l l y  s i n g l e  i s o l a t e d  v a l u e s ,  b u t  most a r e  i n  w e l l  

d e f i n e d  groups .  Trends  a r e  n o t  c l e a r l y  d e f i n e d  l a t e r a l l y  

a c r o s s  more t h a n  3 o r  4 l i n e s  (75  t o  100 m e t e r s ) .  

c )  Conclusions  and Recommendations 

S o i l  sampl ing on a  g r i d  o v e r  a n  a r e a  on t h e  He1 c l a i m s  shows 

a  number of w e l l  d e f i n e d  anomal ies .  A known uranium o c c u r r e n c e  

a t  25 m e t e r s  n o r t h ,  100 m e t e r s  w e s t ,  i s  r e p r e s e n t e d  by an  

anomaly o f  moderate  v a l u e  t h u s  i t  c a n  b e  e x p e c t e d  t h a t  most 

anomal ies  do r e p r e s e n t  o t h e r  o c c u r r e n c e s .  Anomalies a r e  

s c a t t e r e d  and a r e  p r e s e n t  p r i m a r i l y  o v e r  t h e  s o u t h e r n  p o r t i o n  

of t h e  sample a r e a .  T h i s  may i n d i c a t e  t h a t  uranium o c c u r r e n c e s  

-- - 
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are i r r e g u l a r l y  d i s t r i b u t e d  th roughout  a  c e r t a i n  zone.  Some 

anomal ies  appear  t o  t a p e r  t o  t h e  s o u t h  (downslope) showing 

t h e  movement of m i n e r a l i z e d  s o i l  o r  uranium i n  groundwater .  

Anomalies occur  where no s i g n i f i c a n t  s c i n t i l l o m e t e r  anomal ies  

have been d e t e c t e d .  S i n c e  uranium o c c u r r e n c e s  b u r i e d  under  

30 t o  50 cm of s o i l  were  d e t e c t e d  a s  o n l y  s u b t l e  anomal ies  

i t  i s  thought  t h a t  most anomal ies  must r e p r e s e n t  uranium 







V I I  CONCLUSIONS 

0 
I n v e s t i g a t i o n s  i n  1979 by t h e  Aquitaine-Dome J o i n t  v e n t u r e  have 

demons t ra ted  t h a t  s i g n i f i c a n t  uranium o c c u r r e n c e s  a r e  p r e s e n t  on t h e  He1 

c l a i m s .  Occurrences  a r e  p robab ly  l i m i t e d  t o  one  f i n e r - g r a i n e d  h o r i z o n  i n  

t h e  g e n e r a l l y  cong lomera t i c  S u s t u t  Group r o c k s ,  as ev idenced  by d e t a i l e d  

g e o l o g i c a l  and geochemical  s u r v e y s .  It was v e r i f i e d  t h a t  uranium concen- 

t r a t i o n s  are a s s o c i a t e d  w i t h  ca rbonaceous  i n c l u s i o n s  and s u l p h i d e  concen- 

t r a t i o n s  i n  a r k o s i c  s a n d s t o n e s ,  cong lomera tes  and s i l t s t o n e s  a d j a c e n t  t o  

l i g n i t i c  b e d s .  Over lying u n i t s  o f  v o l c a n i c  o r i g i n  a r e  thought  t o  be s o u r c e s  

f o r  t h e  uranium c o n c e n t r a t i o n s  which approach  0 .5% U 0 
3 8 '  

S o i l  geochemical ,  s c i n t i l l o m e t e r  and radon  s u r v e y s  conducted on 

a g r i d  su rveyed  about  t h e  i n i t i a l  d i s c o v e r y  show many anomal ies  implying 

t h e  p r e s e n c e  of many o c c u r r e n c e s  o r  uranium c o n c e n t r a t i o n s .  St ream s e d i -  

ment s u r v e y s  d i s c l o s e d  t h a t  covered u n i t s  u n d e r l y i n g  t h e  m i n e r a l i z e d  h o r i z o n  

may b e  anomalous and t h u s  a r e  a t a r g e t  f o r  f u r t h e , r  e x p l o r a t i o n .  An i n s u f f i c i e n t  

number o f  t h e s e  o c c u r r e n c e s ,  however,  have been exposed by t r e n c h i n g  t o  a l l o w  

f u l l  examina t ion  of t h e i r  s t r a t i g r a p h i c  l o c a t i o n .  A s  w e l l ,  t h e  e x t e n t  o f  

f a v o u r a b l e  l i t h o l o g i e s ,  b o t h  l a t e r a l l y  and u n d e r l y i n g  t h e  h o r i z o n  where 

m i n e r a l i z a t i o n  was found, i s  unknown due t o  t h e  p r e s e n c e  of s u r f i c i a l  c o v e r .  

The v e g e t a t i o n ,  s o i l  and co l luv ium c o v e r  i s  g e n e r a l l y ' l e s s  t h a n  1 . 5  mete r  

t h i c k  f a c i l i t a t i n g  t r e n c h i n g  t o  bedrock.  

Favourable  h o s t  l i t h o l o g i e s  were  n o t e d ,  b u t  n o t  e v a l u a t e d ,  a t  

two l o c a l i t i e s  on t h e  c l a i m s .  A wedge of f i n e - g r a i n e d  s e d i m e n t s ,  p o s s i b l y  

fau l t -bounded ,  l i e s  abou t  a k i l o m e t e r  wes t  o f  t h e  d i s c o v e r y  s i t e ,  w h i l e  

a n t i c l i n a l  r e p e t i t i o n  of t h e  h o r i z o n  h o s t i n g  t h e  uranium o c c u r r e n c e s  i s  

p r e s e n t  on t h e  n o r t h e a s t e r n  f l a n k  of Mount He lveker .  An a i r b o r n e  gamma-ray 

s p e c t r o m e t e r  su rvey  o v e r  t h e  w e s t e r n  p o r t i o n  of t h e  c l a i m s  f a i l e d  t o  pro- 

duce s i g n i f i c a n t  r e s u l t s .  It was concluded t h a t  t h i s  s u r v e y  was a d e q u a t e  

o v e r  t h e  rocky  cap of M t .  Helveker  b u t  l a c k e d  s u f f i c i e n t  s e n s i t i v i t y  and 

c o n t r o l  t o  b e  e f f e c t i v e  o v e r  t h e  remainder  o f  t h e  a r e a .  A s  w e l l ,  s t r e a m  

sed iment  geochemical  s u r v e y s  r e v e a l e d  no s i g n i f i c a n t  anomal ies  s a v e  t h o s e  

which show i n c r e a s i n g  v a l u e s  downstream from t h e  uranium o c c u r r e n c e s  n o t e d .  



RECOMMENDATIONS 

0 
Recommendations f o r  f u r t h e r  work on t h e  H e 1  Claims a r e  based  on 

t h e  p r e c e d i n g  c o n c l u s i o n s  which o u t l i n e  a uranium p r o s p e c t  h a v i n g  i m p o r t a n t  

showings and l a t i t u d e  f o r  t h e  p r e s e n c e  o f  a s i g n i f i c a n t  d e p o s i t .  

Foremost,  t h e  p r e c i s e  n a t u r e  o f  o c c u r r e n c e s  and t h e  s t r a t i g r a p h y  

and d i s t r i b u t i o n  o f  h o s t  and f a v o u r a b l e  l i t h o l o g i e s  must be  de te rmined  i n  

t h e  immediate v i c i n i t y  o f  t h e  d i s c o v e r y  s i te .  T h i s  w i l l  be  accomplished 

by e x t e n s i v e  t r e n c h i n g  o f  t h e  s i t e  i n c l u d i n g  a l l  s i g n i f i c a n t  anomal ies  

i n d i c a t e d  by radon ,  s c i n t i l l o m e t e r  and geochemical  s u r v e y s .  T h i s  w i l l  

a l l o w  t h e  fo rmat ion  o f  c o n c l u s i o n s  r e g a r d i n g  t h e  p o t e n t i a l  o f  t h e  m i n e r a l i z e d  

h o r i z o n  t o  c o n t a i n  l a r g e  uranium c o n c e n t r a t i o n s  and t h u s  t h e  f a v o u r a b i l i t y  

o f  o t h e r  t a r g e t  a r e a s .  

Examination shou ld  i n c l u d e  e v a l u a t i o n  o f  t h o s e  u n i t s  covered  by 

overburden  which u n d e r l i e  t h e  h o r i z o n  known t o  be  m i n e r a l i z e d .  I n v e s t i -  

g a t i v e  t e c h n i q u e s  shou ld  i n c l u d e  s o i l  geochemis t ry ,  radon and t r e n c h i n g  

t o  expose s t r a t i g r a p h y  and anomal ies  on an  e n l a r g e d  g i r d .  Surveys  can 

t h e n  i f  w a r r a n t e d  be  extended t o  l a t e r a l  e x t e n s i o n s  of f a v o u r a b l e  h o r i z o n s .  

S e v e r a l  o t h e r  t a r g e t s  o u t s i d e  t h e  immediate a r e a  o f  t h e  showings 

have been  n o t e d .  These areas s h o u l d  b e  s u b j e c t e d  t o  d e t a i l e d  g e o l o g i c a l ,  

geochemical  su rvey  and s o p h i s t i c a t e d  a i r b o r n e  gamma-ray s p e c t r o m e t e r .  



TABLE 1 

SPECTROMETER ANOMALIES HEL CLAIMS, B.C. 

LINE ANOMALY LOCATION VISUAL DESCRIPTION ANOMALY VALUE 
WITH RESPECT TO PEAK U /BACKGROUND 
FIDUCIAL VALUE U VALUE 

LINE 1 4.8 U+TC; s e v e r a l  s p i k e s  ~ = 3 0 /  15 
18.0 U+T.C.; increased  background U=25/17 
23.5 s e v e r a l  s h a r p  T.C. & U s p i k e s  U=22/15 
28.0 s e v e r a l  s h a r p  U s p i k e s  ~=25/15 
30.0 U+T.C. narrow peaks u=23/ 15 
35.2 U+T.C. s p i k e s  U=22.16 

LINE 2 1.8 U s p i k e  U=24/10 
6.7 U+T.C. s p i k e s  ~=22/10 

LINE 3 1.3 Sing le  U s p i k e  h igher  T.C. background U=23/15 
16.2 U s p i k e  s h a r p  h igher  T.C. background 

v a l u e  U=30/18 
17.3 U s p i k e  sha rp  h igher  T.C. background 

v a l u e  ~=35/15 
22-23 s e v e r a l  U s p i k e s  T.C. hackground h ighe r  U=23/15 
26.5 s e v e r a l  U s p i k e s  U=25/ 15 
3 2 U+T.C. wide peaks ~=30/18 
33.3 U3-T.C. v i d e  peaks ~=32/22 
34+ U+T. C. wide peaks U=30/ 18 
3 7 U sp ikes ,  T .C.s tab le  u=23/ 15 

41.8-43 U sp ikes ,  T.C.sl. higher  U=32/17 
50.2 U+T. C . s p i k e s  ~=30/18 
52.5 s i n g l e  U+T.C. s p i k e s  U=30/ 15 
53.2 s i n g l e  U+T. C . s p i k e s  ~=30/13 
54.3 s i n g l e  U+T.C. s p i k e s  U=23/ 18 
5 6 s i n g l e  U+T.C. s p i k e s  U=30/19 
59.5 s e v e r a l  U+T. C. s p i k e s  U=22/17 
6 1 U+T. C. s p i k e s  u=25/ 15 
63.6 s i n g l e  U s p i k e s  u=23/ 15 
65.3 U s p i k e  U=20/ 18 
6 7 small  U s p i k e  ~=23/15 
68.2 small  U s p i k e  U=23/18 
69.3 sharp  U s p i k e  U=20/5 
77.5 sharp  U s p i k e  U=30/ 18 

LINE 4 2- U+T.C. s p i k e s  
2.9 U s p i k e  sma l l  
6.4 U s p i k e  smal l  
6.7 U s p i k e  smal l  
10.0 U s p i k e  sma l l  
14- U sp ikes  sma l l  
18.3 U s p i k e  sha rp ,  smal l  
26.2 U s p i k e  sha rp ,  smal l  







6 1 

3m S t a i n e d ,  o x i d i z e d  conglomera te  (Sample 79-SW-LEH-10) 

: 58 

4 m  S t a i n e d ,  o x i d i z e d  conglomera te  (Sample 79-SW-LEH-9) 

54  

4m Po lymic t i c  conglomera te ,  maroon t i n g e d  m a t r i x  (Sample 79- 

50 
sw-LEU-11) 

4 9 A C o n g l o m e r a t e  

f j m  Conglomerate w i th  minor g rey  sandy l e n s e s  (Sample 79-SW 
LEH-12) 

4 3 

4m T u f f ,  v o l c a n i c ,  green  w i t h  o range  wea the r ing  (Sample 79- 

39 
SW-LEH-13) E l e v a t i o n :  1468 m 

38 I n 1  Grey co lo red  conglomera te  (Sample 79-SW-LEH-14) 

2m Grey sands tone  
36 

7m Conglomerate (Sample 79-S1.J-LEU-15) 

29 

G m  Green t u f f  E l e v a t i o n :  1463 m 

23 

l d m  Conglomerate,  some beds w i t h  sandy m a t r i x  (Sample 79-SIJ- 
LEH-16), o t h e r s  cor lg lomera t ic  m a t r i x  (Sample 79-SW-LEH-17) 

9 

- -- 







- - - - -- - --- 
1 

20 m  Wine c o l o r  g reywacke ,  v o l c a n i c  e l e m e n t s  (25% rounded 
q u a r t z ,  25% a n g u l a r  f e l d s p a r ,  SOr: c h l o r i t i c  f r a g m e n t s  
and l i t h i c  f r a g m e n t s ) .  T h a t  u n i t  i s  c o a r s e  a t  b a s e  
and f i n e  upward t o  a v e r y  f i n e  g r a i n e d  s a n d s t o n e  w i t h  
s i l t  s i z e  m a t r i x  (Sample HEL-2) 

5 m White  t u f f a c e o u s  l i m e s t o n e ,  somewhat g r e e n i s h  w i t h  many 
l a r g e  e l o n g a t e d  v o i d s ,  l o c a l l y  p u r e ,  most o f  t i m e  v e r y  
c o a r s e  c l a s t  ( m a i n l y  sub-rounded q u a r t z  g r a i n s  b u t  a l s o  
c h l o r i t i c  f r a g m e n t s  and b i o t i t e )  ( f i n e  g r a i n e d  Sample 
HEL-3F, c o a r s e  g r a i n e d  MEL-3C) 

7 m Maroon f i n e  g r a i n e d  (300-88 u )  s a n d y  s i l t s t o n e .  S t r i k e  - 
N 3??-E - 25 NIJ d i p  (Sample HEL-4) g r a d i n g  i n t o :  

25m !dell graded-bedded_ c o n f l o m e r a t c ,  t h e  b a s e  c o n t a i n s  v e r y  
b i g  w e l l  roun'ded c o b b l e s  o f  p i n k  g r a n i t e  (up t o  50 cm), 
l i t t l e  m a t r i x  a n d  m a t e r i a l  o f  p e b b l e  s i z e  = 75% (Sample 
HEL-5) 

6 m  One c y c l e  o f  g r e e n i s h  g r e y  c o n g l o m e r a t e ,  same a s  a b o v e  
t e r m i n a t i n g  i n  c r o s s - b e d d e d  s a n d s t o n e  t o  greywacke 
c o n s i s t i n g  o f  c h l o l - i  t i  c  and  f e l  d s p n r  f r a g m e n t s  (Sample 
HEL-6). At b a s e :  l o a d  f e a t u r e s .  
-- 

4 m  Same c y c l e  a s  a b o v e  

--- 

























2. The s o u t h - e a s t  s l o p e s  o f  Mount He lveker ,  He1 Claims. 
Gr id  l o c a t i o n  o v e r  o u t c r o p  a r e a  o f  showing n o t e d .  



3 .  V i e w  a c r o s s  a  s e c t i o n  of S u s t u t  Group conglomerates 
and sands tones  on n o r t h  s l o p e  of Mount Helveker,  
looking eastward.  

Sand l e n s e s  con ta in ing  m i n e r a l i z a t i o n ,  near  g r i d  
l o c a t i o n  100 meters  e a s t ,  100 meters n o r t h  on t h e  
H e 1  c l a ims ,  see photo // 2.  



I 
I 

5. Close-up o f  same sequence  shown i n  p r e v i o u s  pho to ;  
n o t e  s m a l l  o x i d i z e d ,  m i n e r a l i z e d  zones  i n  s a n d s t o n e  

6.  Sampling a r a d i o a c t i v e  zone i n  o x i d i z e d ,  ca rbonaceous  

% conglomera te .  Note t h i n  c o a l y  bed which c o n t a i n e d  
-2- anomalous uranium c o n t e n t  immediate ly  o v e r l y i n g  

c o n g l o m e r a t i c  bed.  



7. S t r o n g l y  o x i d i z e d  and i n d u r a t e d  zone i n  conglomerate  and 
a d j a c e n t  cross-bedded,  f o s s i l i f e r o u s  s a n d s t o n e  l e n s e s  o f  
t h e  S u s t u t  Group on t h e  e a s t  f l a n k  o f  Mount He lveker .  

8. Calcareous  t u f f  o v e r l y i n g  t h e  sequence  o f  maroon 
conglomera tes  n c a r  t h e  t o p  o f  t h e  S u s t u t  Group. 



containing mineralization near b o t t o m  of photo below 
dikes. See close-ups of same. About 400 meters of 
nearly f l a t  lying section i s  shown. 

Mt. Helveker and Sustut c l a s t  I ~s cdppea 
by Sloko v o l c a n i r q  I 
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TOUR LEGENO ' $1 



NOTE : Values prerontod ore counts per hour 
ovora~od o v r  o 24 hour tntorval 

RADON SURVEY 


