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r This  r e p o r t  d e s c r i b e s  t h e  r e s u l t s  o f  t h e  $48,000 August 1978 f i e l d  
r program undertaken on t h e  Rough P r o p e r t y  i n  t h e  Gataga River Area of 

n o r t h e a s t e r n  B r i t i s h  Columbia. 

Geochemically anomalous zones o u t l i n e d  by t h e  1977 s o i l  sampling program 

were examined i n  some d e t a i l  by t r e n c h i n g ,  " f i l l  i n "  s o i l  sampling,  by e x t e n d i n g  

t h e  s o i l  sampling g r i d ,  and p r o s p e c t i n g .  

Attempts  t o  sample t h e  massive s u l p h i d e  zone a t  t h e  l i m e s t o n e  c o n t a c t  

were o n l y  p a r t l y  s u c c e s s f u l ,  t h e  t h i c k n e s s  of  t h e  overburden a t  some l o c a t i o n s  

b e i n g  g r e a t e r  t h a n  was expec ted .  The t r e n c h i n g  problems r e f l e c t  t h e  complex 

g e o l o g i c a l  s t r u c t u r e  i n  t h e  v i c i n i t y  of t h e  l i m e s t o n e  c o n t a c t .  Trenching d i d  

however, c o n f i r m  t h e  presence  o f  some s p h a l e r i t e  and g a l e n a  a t  t h e  l o c a t i o n s  

t e s t e d .  

c e n t e r e d  a t  244 + OON, 156 + OOE, confirmed t h e  e x i s t a n c e  of  geochemical ly  

anomalous s o i l s  i n  t h i s  area. A zone 150 meters wide and 350 meters l o n g  w a s  

o u t l i n e d  where l e a d  v a l u e s  g r e a t e r  t h a n  1000 ppm w e r e  r e p o r t e d .  Trenching i n  

t h e  v i c i n i t y  h a s  n o t  e x p l a i n e d  t h e  h i g h l y  anomalous v a l u e s .  Extens ions  t o  t h e  

1977 s o i l  sampling g r i d  i n  t h e  n o r t h  western p o r t i o n  of t h e  p r o p e r t y  were 

e f f e c t e d .  P r o s p e c t i n g  d i d  l o c a t e  some minor o c c u r r e n c e s  i n  t h e  area . The 

n o r t h e r n  e x t e n t  of t h e  geochemical ly  anomalous t r e n d  d e l i m i t e d  t h e s e  o c c u r r e n c e s .  

P r o s p e c t i n g  i n  t h e  v i c i n i t y  o f  t h e  1977 AB-4 geochemical anomaly l o c a t e d  

m i n e r a l i z e d  f l o a t  a t  t h e  headwall  of t h e  c i r q u e .  T h i s  m i n e r a l i z a t i o n  proved t o  

have come from two s o u r c e s ,  from t h e  l i m e s t o n e  c o n t a c t ,  and from v e i n s  c u t t i n g  

a d j a c e n t  S i l u r i a n  brown weather ing  s h a l e s .  

D e t a i l e d  s o i l  sampling i n  t h e  v i c i n i t y  of  t h e  1977 AB-3 l e a d  anomaly 

Geologica l  mapping of  t h e  s t r u c t u r e  and s t r a t i g r a p h y  progressed .  The 

complexi ty  of  t h e  s t r u c t u r e  and t h e  d i f f i c u l i t y  of  o b t a i n i n g  d i p  and s t r i k e  

i n f o r m a t i o n  from t h e  i n t e n s e l y  deformed and f o l i a t e d  bedrock exposures  have caused 

c o n s i d e r a b l e  d e l a y  i n  s o r t i n g  o u t  t h e  g e o l o g i c a l  p i c t u r e  on t h i s  p r o p e r t y .  

A g e o p h y s i c a l  o r i e n t a t i o n  s t u d y  u s i n g  Mag, Shootback EM, VLF (Radem), 

H o r i z o n t a l  Loop EM, and I P  was completed i n  t h e  c e n t r a l  area of t h e  p r o p e r t y  

( t o t a l i n g  24 l i n e  Km.) The r e s u l t s  i n d i c a t e  t h a t  t h e  z i n c  r i c h  s u l p h i d e s  d o  

n o t  have a d e t e c t a b l e  c h a r a c t e r i s t i c  g e o p h y s i c a l  s i g n a t u r e .  However, t h e  

survey  d i d  i n d i c a t e  t h a t  some g e o l o g i c a l  i n t e r p r e t a t i o n  of t h e  r e s u l t s  may be 

p o s s i b l e .  A d d i t i o n a l  f i e l d  work d e t a i l i n g  t h e  g e o l o g i c a l  and geochemical d a t a  
4 
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base w i l l  permit  f u r t h e r  i n t e r p r e t a t i o n  of t h e s e  r e s u l t s .  

INTRODUCTION 

A massive su lph ide  zone con ta in ing  s p h a l e r i t e ,  galena and p y r i t e  w a s  

l o c a t e d  i n  t h e  h i l l s  w e s t  of  t h e  Gataga River a t  l a t  58°15'45"Ni long 12609130"W 

dur ing  t h e  1976 E ie ld  season. The Rough Proper ty  was s taked  i n  l a te  August 1976. 

Subsequent p rospec t ing  and geo log ica l  mapping of t h e  Rough Proper ty  i n  

August 1977 l o c a t e d  numerous h igh  grade s p h a l e r i t e  galena outcrop  occurrences  

over  a d i s t a n c e  of 3900 meters a long  t h e  l imestone-shale  con tac t .  Trenching 

permi t ted  l i m i t e d  sampling of t h e  massive su lph ide  zone. It w a s  determined t h a t  

i n t e r e s t i n g  Zn Pb grades occurred  w i t h i n  a hor izon  whose s t r a t i g r a p h i c  th i ckness  

w a s  i n  excess  of  10 meters i n  t h e  v i c i n i t y  of t h e  t renches .  A reconnaissance 

s o i l  sampling g r i d  was e s t a b l i s h e d  i n  o r d e r  t o  permit  a more r a p i d  eva lua t ion  

of t h e  s h a l e s  l y i n g  wi th in  t h e  c la im boundaries .  Four geochemically anomalous 

zones were o u t l i n e d ;  AB-1, AB-2, AB-3 and AB-4 r e s p e c t i v e l y  ( see  f i g  3 5 f i g  4 ) .  

, 

The 1978 program on t h e  Rough Proper ty  w a s  designed t o  t e s t  t h e  geo log ica l  

model as i t  a f f e c t e d  t h e  d i s t r i b u t i o n ,  c o n t i n u i t y  and grade of t h e  massive 

su lph ide  zone. Addi t iona l  s o i l  sampling, t r ench ing  and prospec t ing  w a s  

proposed t o  e v a l u a t e  t h e  s i g n i f i c a n c e  of t h e  1977 geochemical anomalies.  A 

geophysical  o r i e n t a t i o n  s tudy  w a s  a l s o  proposed. 

The work completed du r ing  t h e  1978 season and descr ibed  i n  t h i s  r e p o r t  

involved;  s t r u c t u r a l  and s t r a t i g r a p h i c  mapping, t r ench ing ,  s o i l  sampling and 

geophysics.  Work w a s  undertaken by; t h e  t renching  crew provided by B e m a  

I n d u s t r i e s  Ltd . ,  (Vancouver); and by personnel  from Texasgulf Inc.  (Calgary,  

Vancouver, Toronto and Timmins). 

6 
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CONCLUSION 

1) The d i s t r i b u t i o n  of h i g h  grade m i n e r a l i z a t i o n  a l o n g  t h e  

l imes tone-sha le  c o n t a c t  a p p e a r s  e r ra t ic .  However.the g e o l o g i c a l  

model evolved f o r  t h e  p r o p e r t y  i n d i c a t e s  t h a t  t h e  m i n e r a l  p o t e n t i a l  

a t  depth  may b e  s i g n i f i c a n t .  The model i n d i c a t e s  t h a t  t h e  m i n e r a l i z e d  

b l a c k  c h e r t y  s h a l e  o u t c r o p s  on t h e  w e s t e r n  l imb of broad s y n c l i n a l  

s t r u c t u r e  and t h a t  i t  should  b e  p o s s i b l e  t o  t r a c e  t h e  m i n e r a l i z a t i o n  

down d i p .  

To d a t e  s o i l  geochemistry and p r o s p e c t i n g  have proven s u c c e s s f u l  

i n  o u t l i n i n g  t h e  z i n c  s u l p h i d e  zone on t h e  p r o p e r t y .  F u r t h e r  t r e n c h i n g  

may b e  expec ted  t o  a i d  i n  o u t l i n i n g  t h e  subcropping  m i n e r a l i z a t i o n .  

a r e a  of p r i n c i p l e  i n t e r e s t  on t h e  p r o p e r t y  l i e s  i n  t h e  v i c i n i t y  of 

t r e n c h  77-2 (78  E x t e n s i o n ) .  U l t i m a t e l y  t h e  m i n e r a l i z a t i o n  w i l l  have 

t o  b e  t e s t e d  a t  d e p t h , i n  t h i s  a r e a , b y  a l i m i t e d  diamond 

The 

d r i l l i n g  program. 

2) The d i s t r i b u t i o n  of pr imary m i n e r a l i z a t i o n  on t h e  p r o p e r t y  i n  

t h e  massive s u l p h i d e  zone is  c o n t r o l l e d  by t h e s h a l e  f a c i e s  d i s t r i b u t i o n .  

The m i n e r a l i z e d  b l a c k  c h e r t y  s h a l e  i n t e r t o n g u e s  w i t h , a n d  s t r a t i g r a p h i c a l l y  

o v e r l i e s  t h e  l i m e s t o n e .  The pink-red c o l o r  and f i n e  g r a i n e d  c h a r a c t e r  

o f  t h e  s p h a l e r i t e  i n d i c a t e  t h a t  i t  may be s y n g e n e t i c  i n  o r i g i n .  

T h r u s t i n g  r e l a t e d  t o  t h e  Laramide Orogeny h a s  i s o c l i n a l l y  

f o l d e d  t h e  sed imentary  u n i t s  exposed on t h e  p r o p e r t y .  Large scale 

sympathe t ic  chevron f o l d i n g  i s  e v i d e n t  on t h e  l imbs  of t h e  b r o a d e r  

s t r u c t u r e s .  The m i n e r a l i z e d  c h e r t y  s h a l e  h a s  been s e v e r e l y  b r e c c i a t e d  

and numerous small scale chevron f o l d s  are e v i d e n t  i n  t h e  more 

carbonaceous p a r t s  o f  t h e  u n i t .  The b r e c c i a t i o n  and deformation 

have p e r m i t t e d  some r e m o b i l i z a t i o n  of t h e  s u l p h i d e s .  Secondary medium 

g r a i n e d  ye l low s p h a l e r i t e  is e v i d e n t  i n  samples .  

F a u l t i n g  t r a n s v e r s e  t o  t h e  s t r i k e  of t h e  l imes tone-sha le  

c o n t a c t  h a s  p e r m i t t e d  f u r t h e r  r e m o b i l i z a i t o n  of t h e  m i n e r a l i z a t i o n .  

The r e s u l t a n t  h i g h  g r a d e  zones commonly show l a r g e  g r e y  e u h e d r a l  

. s p h a l e r i t e  c r y s t a l s  w i t h i n  t h e  s u l p h i d e  mass. E x t e n s i v e  replacement  

of b r e c c i a t e d  c h e r t  f ragments  by w h i t e  q u a r t z  and s p h a l e r i t e  i s  a l s o  

e v i d e n t .  White q u a r t z  v e i n s  are a s s o c c i a t e d  w i t h  t h e s e  f a u l t s .  

9 
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(r 3)  The v a l i d i t y  of  the"Lead Anoma1y"on t h e  v i c i n i t y  of 

244 + OON 156 + OOE h a s  been e s t a b l i s h e d  by resampling.  A number 

of small s p r i n g i r o n  gossans and r e d  i r o n  s t a i n e d  s o i l  areas c o i n c i d e  

w i t h  t h e  anomalous areas. Barit ic c h e r t  o u t c r o p  and f l o a t , a p p a r e n t l y  

d e r i v e d  from w i t h i n  t h e  Guns tee l  s l ia les ,was found a l o n g  t h e  anomalous 

t r e n d .  No l e a d  on z i n c  s u l p h i d e s  were observed i n  t h i s  area. The 

d a t a  does n o t  permi t  a f u l l  e v a l u a t i o n  of  t h i s  anomaly a t  t h i s  t i m e .  

10. 
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LOCATION, ACCESS & TERRAIN 

F igure  2. shows t h e  l o c a t i o n  of  t h e  Rough C l a i m s  8 km southwes t  of  

t h e  Gataga River a t  L a t .  58O 15'N, Long. 126' 10' W (N.T.S. 94L/8E). 

Access a t  p r e s e n t  is  by h e l i c o p t e r  from t h e  Texasgulf  b a s e  camp, 

a t  Mayfield Lake 23 km t o  t h e  s o u t h e a s t .  Fixed wing s u p p o r t  o r i g i n a t e s  

i n  Watson Lake. M o b i l i z a t i o n  and demobl iza t ion  by f l o a t  p l a n e ,  w a s  

through Muncho Lake a t  Mile 464 on t h e  Alaska Highway, 95 km n o r t h  of  

t h e  b a s e  camp. 

A cat  t r a i l  ends  23 km east  of  t h e  Rough C l a i m s ,  a t  t h e  d i v i d e  

between t h e  West Toad and Gataga Rivers. 

From t h e  broad Garaga River f l o o r  a t  2700' e l e v a t i o n  t h e  h i l l s  

r ise a b r u p t l y  t o  n o r t h w e s t  t r e n d i n g  l i m e s t o n e  peaks o v e r  6500' h igh .  

A p a r a l l e l  r i d g e  o f  l i m e s t o n e  c l i f f s  and s p i r e s  l i es  4 km t o  t h e  south-  

w e s t .  The w e s t e r n  s i d e  of t h e  second l i m e s t o n e  r i d g e  drops  p r e c i p i t o u s l y  

t o  4500' e l e v a t i o n  i n t o  t h e  v a l l e y  of t h e  n o r t h w e s t e r l y  f lowing  t r i b u t a r y  

of  Through Creek. The p r o p e r t y  l i e s  between t h e  two l i m e s t o n e  r i d g e s  i n  

a n  area o f  east-west t r e n d i n g ,  rounded, hog back,  g r a s s  covered r i d g e s .  

The r i d g e s  a r e  deeply  i n c i s e d  by s m a l l  t r i b u t a r y  c r e e k s  which drop 

p r e c i p i t o u s l y  down t o  t h e  v a l l e y  f l o o r s .  The g r a s s  and s c r u b  covered 

s i d e s  of  t h e  r i d g e s  are v e r y  s t e e p .  I n  t h e  n o r t h e r n  p o r t i o n  of t h e  

p r o p e r t y  t h e  c r e e k s  d r a i n  t o  t h e  n o r t h  and east, d i r e c t l y  t o  t h e  Gataga 

River. The c r e e k  d r a i n i n g  t h e  s o u t h e r n  p o r t i o n  of t h e  p r o p e r t y  d e s c r i b e s  a n  

arc l o o p i n g  east , s o u t h  , and t h e n  w e s t  , t o  j o i n  up w i t h  t h e  w e s t  f lowing  

t r i b u t a r y  of Through Creek. 

i 

There i s  more t h a n  70% o u t c r o p  exposure  of t h e  l i m e s t o n e .  Large 

t a l u s  s l o p e s  are found a t  t h e  f o o t  of c l i f f s .  Alpine s o i l  o v e r  t h e  

s h a l e  i s  t h i n  and p o o r l y  developed,  o u t c r o p  i s  l a r g e l y  r e s t r i c t e d  t o  

t h e  i n c i s e d  g u l l i e s .  

The tree l i n e  a t  t h e  n o r t h  end of t h e  p r o p e r t y  l ies  a t  5200' e l e v a t i o n  . 
To t h e  s o u t h  i t  l i e s  below 4700' .  

11 
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Texasgulf Inc. 

SURVEY GRI  D 

I n  o r d e r  t o  p r o v i d e  c o n t r o l  f o r  t h e  g e o l o g i c a l  and geochemical 

s u r v e y s ,  a t o t a l  o f  17.8 l i n e  km of g r i d  were l a y e d  o u t ,  i n v o l v i n g  a 

b a s e  l i n e ,  g r i d  l i n e s  a t  100 meter i n t e r v a l s  and t i e  l i n e s .  Sample 

s t a t i o n s  were marked a t  25 and 50 meter i n t e r v a l s  w i t h  p i c k e t s .  A l l  

l i n e s  were compass c o n t r o l l e d ,  and d i s t a n c e s  were measured w i t h  a 

survey  c h a i n .  The l i n e s  were brushed o u t  t o  approximate ly  one meter 

wid th ,  u s i n g  hand h e l d  t o o l s ,  where t h e  l i n e s  dropped down t o  t h e  

tree l i n e .  A l t i m e t e r  r e a d i n g s  were t a k e n  a t  each s t a t i o n  and t h e  d a t a  

w a s  compiled t o  make t h e  b a s e  map a t  a scale of  1:5000 ( f i g .  18 & 23 ) . 

The "Legal Corner Pos t"  f o r  Minera l  C l a i m s  Rough No. 1, No. 2, 

No. 3 & N o .  4 is  l o c a t e d  a t  g r i d  250 + OON,  150 + OOE,  Grid n o r t h  i s  

set a t  315' azimuth. , 

OWNERS H I P 

The Rough P r o p e r t y  comprises  a t o t a l  of 130 u n i t s  (8030 a c r e s )  i n  

n i n e  c o n t i g u o u s  m i n e r a l  claims owned by Texasgulf Canada L t d .  The 

p r o p e r t y  w a s  f i r s t  s t a k e d  i n  1976. There is  no r e c o r d  of  p r e v i o u s  work 

i n  t h e  immeditate  area. 

t 
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R E G I O N A L  G E O L O G Y  

e 

t 

T h e  Rough C l a i m s  l i e  2 0  km n o r t h e a s t  o f  t h e  R o c k y  M o u n t a i n  

T r e n c h ,  a l o c u s  o f  r i g h t  l a t e r a l  n o r m a l  f a u l t i n g ,  a t  l e a s t  s i n c e  

C a m b r i a n  t i m e .  M o s t  s i g n i f i c a n t  m o v e m e n t  o c c u r e d  d u r i n g  t h e  

C r e t a c e o u s .  T h e s e  m o v e m e n t s  a r e  e v i d e n t  i n  t h e  r e s u l t a n t  t h r u s t e d  

b e l t  o f  r o c k s  w h i c h  c o m p r i s e  t h e  m o u n t a i n s  e a s t  o f  t h e  R o c k y  

M o u n t a i n  T r e n c h .  

T h e  C a m b r i a n  A t a n  G r o u p  p a r c o n f o r m a b l y  o v e r l i e s  t h e  

H a d r y n i a n  r o c k s  i n  t h e  r e g i o n .  Two m a i n  f a c i e s  h a v e  b e e n  m a p p e d  

w i t h i n  t h e  A t a n  G r o u p ,  a n  e a s t e r n  a n d  l o w e r  c l a s t i c  f a c i e s ,  a n d  

a w e s t e r n  p a r t l y  c o e v a l  c a r b o n a t e -  s h a l e  f a c i e s .  T h e  c a r b o n a t e  

i s  commomly b r e c c i a t e d  . T h e  u p p e r m o s t '  beds are a v e r y  f i n e  

g r a i n e d  b l u e  l i m e s t o n e .  T h e  c a r b o n a t e - s h a l e  t r a n s i t i o n  m a r k s  t h e  

l i m i t  o f  a c l e a n  p l a t f o r m  t y p e ,  s h a l l o w  w a t e r  , l i m e s t o n e  environment.  

T h e  s h a l e s  o v e r l y i n g  t h e  A t a n  c a r b o n a t e  a r e  c o r r e l a t e d  w i t h  

t h e  R o a d  R i v e r  F o r m a t i o n .  T h e  p r e s e n c e  o f  o c c a s i o n a l  s h e l l  a n d  

c o r a l  f r a g m e n t s ,  b u r r o w s , a n d  w a r m  t r a c e s  s u g g e s t  t h a t  s o m e  o f  

t h e s e  s e d i m e n t s  were d e p o s i t e d  i n  r e l a t i v e l y  s h a l l o w  w a t e r  

c o n d i t i o n s .  

T h e  S a n d p i l e  F o r m a t i o n  i s  r e p r e s e n t e d  i n  t h i s  a r e a  b y  a 

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

S i l u r i a n  g r a p t o l i t e s .  

O v e r l y i n g  t h e  S a n d p i l e  F o r m a t i o n  a r e  s i l v e r  w e a t h e r i n g  s h a l e s  

o f  t h e  G u n s t e e l  F o r m a t i o n ,  b e l i e v e d  t o  b e  o f  D e v o n o - M i s s i s s i p p i a n  

a g e .  Near t h e  b a s e  o f  t h e  G u n s t e e l  a b a r i t i c  u n i t  i s  f o u n d .  

B a r i t i c  b e d s  h a v e  b e e n  t r a c e d  n o r t h w a r d  f r o m  S o u t h  G a t a g a  L a k e  

a n d  D r i f t p i l e  C r e e k  w h i c h  a r e  r e p o r t e d  t o  c o n t a i n  Devono-  

M i s s i s s i p p i a n  s h e l l y f a u n a .  T h i s  b a r i t i c  b e d  h a s  b e e n  t r a c e d  o n  

t h e  R o u g h  P r o p e r t y  w h e r e  i t  i s  h i g h l y  s i l i c e o u s .  

14 
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PROPERTY GEOLOGY 

R e s u l t s  and c o n c l u s i o n s  d e r i v e d  from t h e  s t r u c t u r a l  and s t r a t i g r a p h i c  

mapping done on t h e  Rough P r o p e r t y  d u r i n g  August 1978 are d e t a i l e d  on Appendix 

A, t h i s  r e p o r t .  

is  s t o r e d  i n  Calgary.  

t o p  between g r i d  l o c a t i o n  238 + OON, 172 + OOE and 245 + OON, 155 + OOE. 

A d d i t i o n a l  samples were c o l l e c t e d  a t  s e l e c t e d  s i tes  on t h e  p r o p e r t y  i n  or/Ser 

A s u i t e  of rocks  r e p r e s e n t a t i v e  of t h e  s e c t i o n  d e s c r i b e d  below 

Samples were c o l l e c t e d  f r o n  east  t o  w e s t  a l o n g  t h e  r i d g e  

t o  complete  t h e  s u i t e .  

150m 

30m 1 

lOOm 

150m 

7 5m 

75m 

up t o  
30m 

5 Om 

5 Om 

3 

Sample  .No 

-sample 920/114/78 

+sample 920/113/78 

t s a m p l e  920/112/78 

t s a m p l e  920/111/78 

~ 

t - sample  920/110/78 

-sample 920/109/78 

t - sample  920/108/78 

c-sample 9201 107/78 
sample 920/106/78 

y s a m p l e  920/105/78 
sample 9 20 / 104 / 7 8 
sample 920/103/78 

+sample 920/102/78 
+-sample 920/101/78 

c s a m p l e  920/100/78 

Uni t  /Descr ip  t i o n  

Uni t  8 
S i l v e r y  w e a t h e r i n g  s h a l e  

Uni t  7 
Upper d a r k  s h a l e  

Uni t  6 
S i l t s t o n e  s h a l e  u n i t  

Unit  5 
Lower d a r k  s h a l e  

Uni t  4 
Calcareous  s h a l e  u n i t  
Uni t  3 
Zinc  l e a d  b e a r i n g  
c h e r t y  s h a l e  
Unit2 
Limes  t o n e  

Unit 1 
Q u a r t  z i t  e 

tegional 
C o r m  1 : i t  ; ' 1 :  

Gunstee l  Fm. 
(Devono- : 

-Missippian: 

S a n d p i l e  Fm. 
( S i l u r i a n )  

Road River Fm. 
(Ordovician)  

Atan Fm. 
( C amb r i a n  ) 

0 S t r a t i g r a p h i c  S e c t i o n  Rough P r o p e r t y  f i g .  6 

15 . 



~~ 

Texasgulf Inc. 

ROCK SUITE LITHOLOGICAL DESCRIPTIONS - ROUGH PROPERTY 

c SAMPLE 920/100/78 

Q u a r t z i t e  

SAMPLE 920/101/78 

Limestone 

Sample 920/102/78 

L i m e s  tone  

- 90 % Quartz  g r a i n s  5% S i d e r i t e  5% S h a l e  

c las ts .  

- L i g h t  grey  q u a r t z  g r a i n s  ( roundness  5 ,  

l m m  - 2mm d i a . ) ,  w e l l  s o r t e d , g r a d e d  bedding 

1 c m  t o  2 c m  t h i c k ,  s c a t t e r e d  s i d e r i t e  

b l e b s  lmm d i a .  a r e  common i n  some beds ,  non 

c a l c a r e o u s  c l a s t i c  s h a l e  f r a g s  ( roundness  

2%, 4mm - 10 mm d i a . )  i n  some beds ,  

i n t e r s t i t i a l  t o  q t z .  g r a i n s  are  o c c a s i o n a l  

do lomi te  g r a i n s ,  c a l c i t e  v e i n i n g  i s  common. 

- Weathering l i g h t  grey  and l i g h t  brown. 

- 95% S p a r r y  ca l c i t e ,  5% Calcareous mic r i t e  

- L i g h t  grey  b l u e  v e r y  f i n e  g r a i n e d  g r a i n s t o n e  

( l e s s  t h a n  10% i n t e r s t i t i a l  m i c r i t e ) ,  

e x t e n s i v e  t e c t o n i c  b r e c c i a t i o n ,  randomly 

o r i e n t a t e d  f r a c t u r e s  f i l l e d  w i t h  w h i t e  s p a r r y  

ca l c i t e .  The sample a p p e a r s  t o  be 

s l i g h t l y  r e c r y s t a l i z e d .  

- Weathering b l u e  grey.  

- 90% Sparry  ca lc i te ,  5% Calcareous  micrite,  

5% Shale  l e n s e s .  

- Light  b l u e  grey  v e r y  f i n e  g r a i n e d  g r a i n -  

s t o n e ,  l o c a l l y  d o l o m i t i z e d ,  i n  some beds  

s c a t t e r e d  non c a l c a r e o u s  s h a l e  l e n s e s  and 

whisps 1 mm - 2m t h i c k  3mm - 5m l o n g  c o n t a i n -  

i n g  some s p h a l e r i t e  g r a i n s ,  bedding  i n d i s t i n c t  

and massive. 

- Weathering b l u e  grey .  

16 
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SAMPLE 920/103/78 

Faul  t Gouge - Numerous b l a c k  and grey  c h e r t  f r a g s  and 

l i m e s t o n e  f r a g s  2mm - 5 mm d i a . ,  d a r k  r e d  

i r o n  o x i d e  i s  common, and carbonaceous 

s l i c k e n s i d e s  are p r e s e n t  on samples ,  

no s u l p h i d e s .  

SAMPLE 920/ 104/78 

M i n e r a l i z e d  Cherty - 2% - 6% Sph, 1% Py, 70 % C h e r t ,  10% S h a l e  

Black S h a l e  13% Qtz. 

- Non c a l c a r e o u s  b l a c k  s h a l e  i s  i n t e r b e d d e d  

w i t h  d a r k  grey b l a c k  c h e r t  l a y e r s ,  t h e  

b l a c k  s h a l e  is  f i n e  g r a i n e d  and 

f i s s i l e ,  d i s s e m i n a t e d  v e r y  f i n e  g r a i n e d  

p i n k  r e d  s p h a l e r i t e  is  a s s o c i a t e d  w i t h  t h e  

f i s s i l e  s h a l e .  White s p a r r y  q t z .  h a s  

p e n e t r a t e d  t h e  s h a l e  i n t e r b e d s  p r e f e r e n -  

t i a l l y ,  l i g h t  brown ye l low medium g r a i n e d  

s p h a l e r i t e  i s  a s s o c i a t e d  w i t h  t h e  w h i t e  

q t z .  v e i n s ,  s p h a l e r i t e  and p y r i t e  g r a i n s  

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

i n  t h e  c h e r t .  Minera l ized  bands of  b l a c k  

s h a l e  are s e p a r a t e d  by r e l a t i v e l y  

unminera l ized  bands o f  c h e r t  l c m  - 5cm 

t h i c k .  

- Rusty weather ing ,  ( g r e e n i s h  i n  

v i c i n i t y  of s u l p h i d e s  >. 
- Sample from t r e n c h  77-2 (78 E x t e n s i o n ) .  

c 



Texasgulf Inc. 

c 

Q 

SAMPLE 920/105/78 

Minera l ized  Cherty - 6% - 40% Sph, 4% Py, 2% Ga, 22%f Chert 

Black S h a l e  7%f S h a l e ,  15% White q t z .  

- Very w e l l  m i n e r a l i z e d  samples show 

i r r e g u l a r  l a y e r s  o f  a n g u l a r  grey c h e r t y  

f ragments  (1Omm - 20mm d i a m e t e r ,  roundness  

2) w i t h i n  a s p h a l e r i t e  r i c h  groundmass. 

S m a l l e r  c h e r t  f ragments  (lmm - lOmm d i a m e t e r ,  

roundness  1%) d i s t i n c t l y  o r i e n t a t e d ,  are 

s c a t t e r e d  through t h e  groundmass. The 

c h e r t  i s  v e r y  f i n e  g r a i n e d  and t h e  fragments  

have a b r e c c i a t e d  appearance.  F ine  f r a c t u r e s  

w i t h i n  t h e  f ragments  are f i l l e d  w i t h  q u a r t z  

and s p h a l e r i t e .  Replacement of t h e  c h e r t  

f ragments  by y e l l o w  medium g r a i n e d  s p h a l e r i t e  

and w h i t e  q t z .  i s  e v i d e n t .  Redish-yellow 

medium g r a i n e d  s p h a l e r i t e  i s  a s s o c i a t e d  

w i t h  small c h e r t  f ragments ,  s c a t t e r e d  p y r i t e  

and g a l e n a  g r a i n s ,  some s h a l e  f ragments  and 

w h i s p s i n  t h e  sulphi.de r i c h  l a y e r s  and bands 

(2 mm - 5 cm). R e c r y s t a l i z a t i o n  of 

t h e  s p h a l e r i t e  r i c h  groundmass h a s  r e s u l t e d  

i n  t h e  forming of l a r g e  grey  v e r y  c o a r s e  

g r a i n e d  e u h e d r a l  s p h a l e r i t e  c r y s t a l s  

( lcm - 2cm d i a . )  which a r e  a s s o c c i a t e d  w i t h  

whi te  q u a r t z .  Replacement o f  t h e  c h e r t  

f ragments  i s  p a r t i c u l a r y  e v i d e n t  i n  t h e  

v i c i n i t y  of t h e  grey  s p h a l e r i t e .  

O c c a s i o n a l l y  gypsum c r y s t a l s  are p r e s e n t .  

- Weathering -Exposure of t h e  f r e s h  s u l p h i d e s  

t o  a i r  r a p i d l y  r e s u l t s  i n  o x i d a t i o n .  Fresh 

s u l p h i d e s  exposed i n  t r e n c h  77-1  had a v e r y  

r u s t y  appearance  a f t e r  one w i n t e r .  Deeper 

c 
18 
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c weather ing  o f  t h e  s u l p h i d e s  r e s u l t s  i n  

r e d i s h  ye l low,  b l a c k ,  grey-white,  and g r e e n i s h  

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

boxworks . Where t h e  s u l p h i d e s  are i n  

i n t e r m i t t e d  c o n t a c t  w i t h  s u r f a c e  waters 

i t  w a s  v e r y  d i f f i c u l t  t o  o b t a i n  a f r e s h  

s u l p h i d e  sample.  Weathering of s u l p h i d e  r i c h  

f r o s t  heaved b l o c k s ,  on w e l l  d r a i n e d  r i d g e  

t o p s  r e s u l t e d  i n  a v e r y  d i s t i n c t i v e  ye l low 

gossan material  comprised of l i m o n i t e  and 

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

showing l i t t l e  o r  no s u l p h i d e s .  

Sample from t r e n c h  77-2 (78 E x t e n s i o n ) .  

t 

SAMPLE 920/106/78 

Calcareous  S h a l e  - Very f i n e  g r a i n e d  l i g h t  grey  c a l c a r e o u s  

Unit  l a m i n a t i o n s  i n t e r b e d d e d  w i t h  d a r k  grey 

non c a l c a r e o u s  p l a t y  f i s s i l e  s h a l e ,  very  

s t r o n g l y  f o l i a t e d .  

- Weathering l i g h t  brown and grey ,  Calcareous.  

19 
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SAMPLE 920/107/78 

Calcareous  S h a l e  

Unit  

SAMPLE 920/108/78 

Lower Dark S h a l e  

SAMPLE 920/109/78 

S i l t s t o n e - s h a l e  

Unit  

SAMPLE 920/110/78 

S i l t s t o n e - s h a l e  

Uni t  

SAMPLE 920/111/78 

Upper Dark S h a l e  

- A s  above b u t  more competent forming b l o c k s  

and s l a b s ,  l ess  c a l c a r e o u s  

- Weathering l i g h t  grey green ,  c a l c a r e o u s  

- S o f t  f i s s i l e  d a r k  grey-black s h a l e  non 

c a l c a r e o u s ,  v e r y  f i n e  g r a i n e d ,  p o o r l y  

developed s l a t y  c l e a v a g e ,  massive i n d i s t i n c t  

bedding . 
- Weathering d a r k  grey.  

- Dark blue-grey medium g r a i n e d  non c a l c a r e o u s  

s l a t y  s h a l e ,  t h i n  bedding ( i n d i s t i n c t ) .  

- Dul l  brown weather ing .  

- S i l t y  b l u e  grey  med g r a i n e d  s l a t y  s h a l e  

c a l c a r e o u s  i n t e r b e d s  2cm - 5cm. 

- Dull brown w e a t h e r i n g  ( c a l c a r e o u s )  and 

orange  brown w e a t h e r i n g  (non c a l c a r e o u s  

o r  d o l o m i t i c )  

- Dark b l u e  grey  s o f t  s h a l e ,  p o o r l y  developed 

s l a t y  c l e a v a g e ,  v e r y  f i n e  g r a i n e d , l a m i n a t e d  

s h a l e ,  l o c a l l y  massive bedded and c a l c a r e o u s .  

- Weathering b l a c k  o r  d a r k  grey.  

SAMPLE 920/112/78 

S i l ve r  Weather i n  g - Black l o c a l l y  s i l i c e o u s ,  carbonaceous s h a l e ,  

S h a l e  f i n e l y  l a m i n a t e d ,  s t r o n g  c leavage .  

- Weathering s i l v e r  w h i t e - b l u i s h  grey  on d r y  

s u r f a c e s .  
20 
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P SAMPLE 920/113/78 

Bar i t ic  Chert  - Greenish grey  v e r y  f i n e  g r a i n e d  c h e r t  

c o n t a i n i n g  minor b a r i t e  i s  i n t e r c a l a t e d  

w i t h  t h e  above b l a c k  s h a l e ,  b a r i t e  r o s e t t e s  

are l o c a l l y  p r e s e n t  and some B a  r i c h  i n t e r b e d s  

are p r e s e n t a m i n o r  p y r i t e  i s  found a l o n g  

f r a c t u r e s .  

- Weathering r e s u l t s  i n  a d i s t i n c t  r e d  s t a i n e d  

s o i l  i n  t h e  v i c i n i t y  of t h e  c h e r t y  h o r i z o n .  

(Samples from t r e n c h  78-5). 

SAMPLE 920/114/78 

Si lver  Weather ing 

S h a l e  

- Same a s  sample 920/112/78 

c 2 1  
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TRENCHING - Resu l t s  and Comments 

I n  o rde r  t o  provide samples  of f r e s h  rock and hopefu l ly  t o  expose 

mine ra l i za t ion ,  f i v e  t r enches  were excavated and t r ench  77-2 w a s  extended. 

The t r enches  were excavated us ing  a gas plugger  and dynamite. Trench 78-3 

w a s  excavated by hand. The l o c a t i o n s  of t h e  t r enches  are d e t a i l e d  below. 

The bottom of each w a s  mapped and a geo log ica l  p lan  was prepared d e t a i l i n g  

t h e  l i t h o l o g i e s  ( f i g .  8 t o  1 3 i n c l . ) .  

TRENCH 78-1 (see f i g .  8 )  

Locat ion of t h e  s t a r t  of t rench  w e s t  end. Grid 245 + 96N, 149 + 49E 

E leva t ion  5885' approx. 

D i rec t ion  of t r ench  - az 032' from l o c a t i o n  p i c k e t  

Dimensions of t r ench  - 17.6 meters X 2 meters X 1 meter 

Overburden Removed - 30 cu meters 

Rock Removed - 5 cu meters 

Comments - Trench sampled r e l a t i v e l y  weathered, c h e r t y  b l ack  s h a l e  con ta in ing  

s p h a l e r i t e  and minor ga lena .  The east  end of t h e  t r ench  f a i l e d  

t o  reach  bedrock. Limestone outcrop  a t  w e s t  end of  t rench .  

c 
TRENCH 78-2 ( s ee  f i g  9) 

Locat ion of t h e  s t a r t  of t r ench  - w e s t  end. Grid 244 + 85N, 149 + 42E 

E leva t ion  - 5870' approx. 

D i rec t ion  of t r ench  - a z  038 from l o c a t i o n  p i c k e t  

Dimensions of t r ench  - 20.5 meters  X 2 meters X 1 meter 

Overburden Removed - 10 c u  meters 

Rock Removed - 31 cu meters  

Comments - Trench sampled b l ack  s l i g h t l y  c h e r t y  shale,some t r a c e s  of 

0 

s p h a l e r i t e  galena and p y r i t e .  Limestone outcrop a t  w e s t  end of 

t rench .  Limestone - b lack  c h e r t y  s h a l e  con tac t  a p p e a r s  f a u l t e d .  

Brown weather ing ca lcareous  s h a l e  outcrops  a t  w e s t  end of t rench .  

22 
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c 

c 

TRENCH 78-3 ( see  f i g .  10) 

Location of s t a r t  of t rench  - w e s t  end. Grid 243 + 55N 148 + 13E 

Eleva t ion  - 5640' approx. 

D i rec t ion  of Trench - az  038O from l o c a t i o n  p i c k e t  

Dimension of Trench - 6.5 meters X 2 meters X 1 meter 

Overburden Removed - 13 cu meters 

Rock Removed - N i l  

Comments - Trench incomplete f a i l e d  t o  reach bedrock -not sampled. 

TRENCH 78-4 ( see  f i g .  11) 

Locat ion of s tart  of t rench  - w e s t  end. Grid 244 + 03N 155 + 87E 

Eleva t ion  - 5900' approx. 

D i rec t ion  of Trench - az  0450 from l o c a t i o n  p i c k e t  

Dimesion of Trench - 14 meters X 1.5 meters X 1 meter 

Overburden Removed - 2 1  cu meters 

Rock Removed - N i l  

Comments - Black s h a l e  exposed, some r u s t y  a r e a s .  Trench f a i l e d  t o  reach  

competent unweathered bedrock. No su lph ide  mine ra l i za t ion  

observed. 

TRENCH 78-5 ( s e e  f i g .  12) 

Locat ion of s tart  of t rench  - w e s t  end. Grid 245 + 20N 155 -t 76E 

E leva t ion  - 5915' approx. 

D i rec t ion  of Trench - az 048' from l o c a t i o n  p i c k e t  

Dimension of Trench - 11.5 meters X 1 meter X 1.5 meters 

Overburden Removed - 17.25 cu meters 

Rock Removed - N i l  

Comments - Black s h a l e  interbedded wi th  massive s i l i c e o u s  b a r i t e  (some 

w i t h e r i t e  a l s o  observed) .  Black and red  l a y e r s  of i r o n - o x i d e  

r i c h  s o i l  are seen  i n  the t r ench  w a l l s  . Rusty s h a l e  and weathered 

b l ack  s h a l e  outcrop  a t  w e s t  e n d  of t h e  t r ench  . The t r ench  

f a i l e d  t o  reach  competent unweathered bedrock . 
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TRENCH 77-2 (78 ex tens ion)  ( see  f i g .  13) 

Locat ion of  t h e  s t a r t  o f  t r ench  - w e s t  end. Grid 240 + 1 2 N ,  148 + 24E 

Eleva t ion  - 5500' approx. 

D i rec t ion  of t rench  - 020' azimuth 

Dimensions of t rench  - 15 meters X 1.5 meters X 1 meter 

Overburden Removed - N i l  

Rock Removed - 22.5 cu meters 

Comments - Trench deepened. Exposed unweathered s p h a l e r i t e  galena bea r ing  

b lack  che r ty  sha le .  Limestone outcrop a t  w e s t  end of t rench .  

Black c h e r t y  s h a l e  shows Comb Pb Zn grade of 4 .4% over  10 meters. 
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c P I T  77-A ( see  f i g .  7 )  

Locat ion of s tart  of p i t  - w e s t  end. 

Eleva t ion  - 5875' approx. 

Dimension of p i t  - 4 meters X 4 meters X 1 meter 

Overburden Removed - 8 cu meters 

Rock removed - 8 cu meters 

Comments - Weathered b l ack  che r ty  r u s t y  boulder  ( 7  meters X 8 meters X lmeter)  

Grid 246 + O O N ,  1 4 9  + 70E approx. 

wi th  green oxide on t h e  unders ide .  Grab samples of  weathered 

rock show t r a c e s  galena,  s p h a l e r i t e  and s p h a l e r i t e  box works. 

Fresh rock from t h e  b l a s t e d  boulder  is  extremely w e l l  minera l ized  

Source of  boulder  appears  t o  be l o c a l  

P I T  78-A. 78-B,  78-C ( see  f i g .  7 )  

Locat ion of p i t  - between Grid 245 + 80N, 149 + 50E 

and Grid 245 + 25N, 149 + 60E 

Eleva t ion  - 5875'  approx. 

Dimension of p i t  78-A 10 meters X 5 meters X 1 meter, 

78-B 4 meters X 6 meters X 1% meters, 

78-C 4 meters X 3 meters X 1 meter. 

Overburden Removed - 27.5 cu meters 

Rock removed - 23  cu meters 

Comments - 8 weathered b lack  c h e r t y  r u s t y  boulders  l y i n g  between t rench  

78-1 and 78-2 were b l a s t e d .  Weathering as on boulder  a t  

p i t  77-A. Numerous very  h igh  grade,  s p h a l e r i t e  (galena)  

unweathered rock fragments were exposed i n  p i t .  Two boulders  

were n o t  a s  w e l l  minera l ized  a s  t h e  o t h e r s .  The boulders  have 

been frost-heaved v e r t i c a l l y  from the  subcrop , with  r e l a t i v e l y  

l i t t l e  l a t e r a l  t r a n s p o r t , a p p a r e n t l y  i n d i c a t i n g  t h e  presence of 

very we l l  minera l ized  subcrop. Limestone outcrop was exposed 

i n  p i t  78-C. 
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c PIT 78-D ( s e e  f i g .  7) 

Loca t ion  of s t a r t  of p i t  - w e s t  end. 

E l e v a t i o n  - 5750' approx.  

Dimension of p i t  - 6 meters X 2 meters X 1% meters 

Overburden Removed - 12 cu meters 

Rock Removed - 6 c u  meters 

Comments - Weathered b l a c k  c h e r t y  s h a l e  w i t h  traces of  s p h a l e r i t e  boxworks. 

Grid 243 + S O N ,  149 + 80 E approx. 

Twelve meters s o u t h  o f  s m i t h s o n i t e  o c c u r r e n c e s  

by  s t r e a m ) .  The p i t  d i d  n o t  expose unweathered bedrock. The 

p i t  d i d  expose t h e  b l a c k  c h e r t y  sha le lbrown non c a l c a r e o u s  s h a l e  

c o n t a c t  as s e e n  i n  t r e n c h  78-2. S a m p l e s  from p i t  show badly  

f r a c t u r e d  b l a c k  c h e r t y  s h a l e  w i t h  t r a c e s  of s p h a l e r i t e .  

( e n c r u s t i n g  b o u l d e r s  

c 

Note D e t a i l e d  p l a n s  of p i t s  w e r e  n o t  prepared .  
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Sampling and A n a l y t i c a l  Procedure  

c A channel  sample approximate ly  1 c m  deep and 3 c m  wide w a s  t aken  

a t  t h e  bot tom of t r e n c h  78-1, 78-2 and 77-2 (78 e x t e n s i o n ) .  Fresh  rock 

s u r f a c e  w a s  sampled where p o s s i b l e .  Deep w e a t h e r i n g  w a s  e v i d e n t  i n  t h e  

s o f t e r  less c h e r t y  s h a l e .  A sample i n t e r v a l  approximate ly  1 meter w a s  

employed. I n  p r a c t i c e  t h e  sample l e n g t h  w a s  determined by t h e  v i s i b l e  

d i s t r i b u t i o n  of s u l p h i d e s .  

Bedding d i p  and s t r i k e  measurements were made w i t h  a Brunton compass, 

d i s t a n c e s  w e r e  measured i n  meters w i t h  a steel r u l e  o r  a survey  c h a i n .  

Trench 78-4 and 78-5 d i d  n o t  r e a c h  unweathered bedrock. However, 

r o c k  c h i p  geochemical samples and some s o i l  samples ( l a r g e l y  comprised of  

rock  f ragments )  were c o l l e c t e d .  The number of  c h i p s  and rock f i n e s  b e i n g  

r e p r e s e n t a t i v e  of a sample l o c a t i o n .  Samples were c o l l e c t e d  a t  s t a t i o n s  where 

g e o l o g i c a l  o b s e r v a t i o n s  were made. A d e t a i l e d  d e s c r i p t i o n  of t h e  c h a r a c t e r  

of a l l  samples  w a s  recorded .  

Sample were c o l l e c t e d  i n  p l a s t i c  bags o r  K r a f t  envelopes  (35 l b .  

w e t  s t r e n g t h ,  a i r  d r i e d ,  and sh ipped  t o  Bondar Clegg and Company Ltd.  

L a b o r a t o r i e s  i n  North Vancouver. A t  t h e  l a b ,  channel  samples and rock  

c h i p  samples were crushed  and t h e  100 mesh f r a c t i o n  was prepared  f o r  

a s s a y  o r  a n a l y s i s .  

f r a c t i o n , a n d  a n a l y s e d  f o r  Pb Zn and Cu u s i n g  h o t  Aqua Regia e x t r a c t i o n  and 

Atomic Absorbt ion a n a l y t i c a l  t echniques .  

The s o i l  samples were s i e v e d  t o  o b t a i n  t h e  -80 mesh 

R e s u l t s  , quoted as p e r c e n t  o r  ppm t o t a l  metal , are  d e t a i l e d  on 

t h e  t r e n c h  p l a n s  ( f i g  8 - 13 i n c l . ) .  
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S E C T I O N  Looking North at woll  of t r e n c h  78-1 
-. 

N e s t  end o f  Trench 

/ 

ROUGH PROPERTY * PRO3.920/78 

T R E N C H  78-1 SECTION & PLAN 

SAMPLING & G E O L O G Y  

Northeostet -n  B r i t i s h  C o l u r n  bia 
Eig 8 

By O.J., P.0 Aug.10,  1978 JTS 9 4 - 6 - 8  

n ” 



West and o f  Trench 

Over burden 

ROUGH PROPERTY PROJ. 920/78 

T R E N C H  7 8 - 2  SECTION & PLAN 

SAMPLING & GEOLOGY 

Northeas tern  B r i t i s h  Co lumb io  
f i g  9 
NTS 94-6-8 BY DSpl?B. Aug.25, 1978 

3 m  
True ScuAe 

I :  too 

2m 

lm 2m 3rn 
1 I 1 

Reference 
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ROUGH PROPERTY PROJ. 920/78 

T R E N C H  78-3 SECTION & .PLAN 

s ECTI  ON Cooking North a t  wal l  of Trench 78-3 
G E O L O G Y  

West end of Trench 

\/ 

N o r t h e a s t e r n  0 r i t i s h  Columbia 

NTS 9 4 - 6 - 8  By D.J., RB. Aug.  2 5 ,  1978 
f i g  10 

/ el 5140 

limes tons 

shale / 

True Scale 
I : 100 3m 

2 m  

rrn 

fm 2 m  4rn 

I 
Reference Datum 

Trench  78 - 3 (incomplete) 

PLAN 

'-3 
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SECTION Looking at North W O I ~  o f  Trench 78-4 

West end O# Trench 

ROUGH PROPEUTY PROJ. 920/78 

TRENCH 78-4 S E C T I O N &  P L A N  

SAMPLING & GEOLOGY 

Northeas-tern B r i t i s h  Columbia 
f i g  11 

NTS 94-4-8  8 y  D.J., P B  Au9.21, 1978 
J 

\ 

Reference Doturn 

True Scale 
f :  100 I 
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S E C T I O N  Looking at north u a l l  of Trench 78-5 

ROUGH PROPERTY PROJ. 920/78 

TRENCH 7 8 - 5  SECTION 6 P L A N  

S A M P L I N G  & GEOLOGY 

N o r + h e a s t e r n  B r i+ i sh  C o l u m b i a  
f i g  1 2  
N T S  94-6-8  eu D.J.,PB. Aug 2 5 ,  1978 

I m  

fm 2 m  3 m  

I L O C A T I O N  P I C K E T  ko%we, 
%;, 5 

3 3  \r 
TRENCH 7 8 - 5  

@ 245 + 20 N ; I 5 5  + 7 6 E  
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ROUGH PROPERTY PROJ. 920 /78 

TRENCH 77-2 (78 E X T E N S I O N )  
S E C T I O N  & ‘ P L A N  

SAMPLING & G E O L O G Y  

N o r + h e a s f e r n  B r i + i s h  Columbia 

NTS 94-6-8 B y  D.J., f?B. A u g .  10, I978 
f i g  13 
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GEOCHEMISTRY - R e s u l t s  and Conclusions 

1) S o i l  sampling d u r i n g  t h e  1978 f i e l d  s e a s o n  i n  t h e  v i c i n i t y  

of  244 + OON 156 + OOE,(the 1977 AB-3 geochemical anomaly see f i g  3 & 4 ) ,  

confirmed t h e  p r e s e n c e  of h i g h l y  anomalous l e a d  c o n t e n t  i n  t h e  s o i l s .  

D e t a i l e d  s o i l  sampling w a s  completed o v e r  t h e  area of  i n t e r e s t .  A 

25 meter X 100 meter g r i d  w a s  l a y e d  o u t  t o t a l l i n g  4 . 5  l i n e  km, p i c k e t e d  

a t  e a c h  s t a t i o n .  A t o t a l  of 197 s o i l  samples were c o l l e c t e d .  

I n  1977 r e c o n n a i s s a n c e  s o i l  sampling program o u t l i n e d  a broad 

c o h e r e n t  l e a d  anomaly. A t o t a l  o f  16 samples  showed l e a d  v a l u e s  g r e a t e r  

t h a n  200 ppm. I n  t h e  v i c i n i t y  of 244 + OON, 156 + OOE,5 samples o u t l i n e d  

an  area of h i g h l y  anomalous s o i l  v a l u e s  g r e a t e r  t h a n  100 ppm Pb, and , 
o r  g r e a t e r  t h a n  1000 ppm Zn. 

T h i s  a r e a  w a s  resampled d u r i n g  August 1978. Lead v a l u e s  g r e a t e r  

t h a n  200 ppm w e r e  o b t a i n e d  from 104 sample si tes.  

anomalous s o i l  v a l u e s  is  s imilar  t o  t h a t  recognized  from t h e  1977 r e s u l t s .  

However 29 of t h e s e  samples  show l e a d  i n  s o i l  v a l u e s  between 1000 and 

3200 ppm t o t a l  metal. Samples w i t h  a h i g h  z i n c  c o n t e n t  r a n g i n g  between 

1000 and 6800 ppm were found t o  c o i n c i d e  w i t h  h i g h l y  anomalous l e a d  v a l u e s  

( g r e a t e r  than  1000 ppm) a t  12 s t a t i o n s .  The remaining 13 h i g h  z i n c  

v a l u e s  appear  t o  l i e  ups lope  from t h e  Pb anomaly. 

The d i s t r i b u t i o n  of t h e s e  

The r e s u l t s  s u g g e s t  t h a t .  t h i s  geochemical anomaly has n o t  been 

c l o s e d  o f f  t o  t h e  s o u t h  of s t a t i o n  241 + OON,  158 + OOE. A d d i t i o n a l  

s o i l  sampling between l i n e s  235 + OON and 2 4 1  + OON and between s t a t i o n s  

158 + OOE and 163 + OOE should  c l o s e  of t h e  anomaly. Line  c u t t i n g  w i l l  

b e  n e c e s s a r y  i n  some a r e a s .  Sampling should  b e  done o v e r  a 25 meter by 

100 meter g r i d .  On t h e  v a l l e y  f l o o r  t h e  geochemical response  may n o t  

b e  s i g n i f i c a n t  due t o  t h e  e x t e n s i v e  cover .  
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Q. 

c 

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

geochemical ly  anomalous t r e n d .  S c a t t e r e d  small  s p r i n g i r o n  gossans  and 

r e d  s t a i n e d  s o i l s  are a l s o  p r e s e n t .  Trenches 78-4 and 78-5 which fa i led  

t o  r e a c h  unweathered o u t c r o p  d i d  i n d i c a t e  t h e  presence  of p y r i t e  

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

Rusty s o i l  i s  v e r y  e v i d e n t  i n  t h e  t r e n c h e s .  S o i l  samples taken  from 

t r e n c h  78-4 showed l e a d  v a l u e s  between 128 ppm and 6100 ppm. Zinc and 

copper  v a l u e s  were low. Rock c h i p  samples from t h e  same t r e n c h  showed 

similar r e s u l t s .  

T e s t i n g  of t h i s  geochemical anomaly t o  d a t e  h a s  n o t  e x p l a i n e d  

t h e  h i g h l y  anomalous l e a d  v a l u e s .  However, t h e  r e g i o n a l  s i g n i f i c a n c e  

of t h e  Devono-Mississippian b a r i t e  u n i t  and r e l a t e d  b a r i t e l p y r i t e  u n i t ,  

which is l o c a l l y  a s s o c i a t e d  w i t h  economic Pb-Zn m i n e r a l i z a t i o n , s u g g e s t s  

t h a t  g a l e n a  may be a s s o c i a t e d  w i t h  a massive s u l p h i d e  zone. The presence  

of  t h e  s u l p h i d e  zone on t h e  p r o p e r t y  maybe i n d i c a t e d  by t h i s  geochemical 

anomaly. 

2)  The 1977 sampling program i n  t h e  n o r t h w e s t  c o r n e r  of  t h e  

p r o p e r t y  i n d i c a t e d  t h e  p r e s e n c e  of anomalous l e a d  and z i n c  i n  s o i l s  a t  t h e  

n o r t h  end of t h e  g r i d .  Examination of  t h e s e  r e s u l t s  i n d i c a t e d  t h e  

presence  of  two anomalous zones which were d e s i g n a t e d  t h e  1977 AB-1 and 

AB-3 t r e n d s  ( s e e  f i g .  3 and f i g .  4 ) .  The 1978 program i n  t h i s  area w a s  

des igned  t o  de te rmine  t h e  n o r t h e r n  e x t e n t  of t h e s e  anomalous t r e n d s  by 

s o i l  sampling and p r o s p e c t i n g .  The g r i d  b a s e  l i n e  w a s  extended n o r t h  

from l i n e  271  + OON approximate ly  3 .3  km. A t o t a l  13 .3  l i n e  km of  b a s e  

l i n e  and g r i d  l i n e s  were p i c k e t e d .  The g r i d  w a s  sampled a t  50 meter 

i n t e r v a l s  i n  s e l e c t e d  a r e a s .  A t o t a l  o f  160 s o i l  samples were c o l l e c t e d .  

The 1977 program l o c a t e d  a s p h a l e r i t e  o c c u r r e n c e  a t  s t a t i o n  273 + OON 

147 -t OOE. This  o c c u r r e n c e  l i es  a t  t h e  l i m e s t o n e  - s h a l e  c o n t a c t  . Its 

l o c a t i o n  c o i n c i d e s  w i t h  t h a t  of t h e  1977 AB-1 geochemical t r e n d .  The 

n o r t h e r n  end of t h i s  t r e n d  w a s  d e l i m i t e d  by a z i n c  anomaly where t h e  
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z i n c  v a l u e s  ranged between 1100 ppm and 5600 ppm. The o n l y  anomalous 

l e a d  v a l u e  i n  t h i s  area, 230 ppm, w a s  o b t a i n e d  a t  t h e  same s t a t i o n  as 

t h e  h i g h e s t  z i n c  v a l u e .  The 1978 sampling d e l i m i t e d  t h e  n o r t h e r n  e x t e n t  

of  t h i s  t r e n d  a t  l i n e  277 + 00 N. These samples c o n t a i n e d  between 1170 

ppm and 5000 ppm Zn. Two of t h e s e  samples c o n t a i n e d  s i g n i f i c a n t l y  

anomalous l e a d  (260 ppm and 1640 ppm Pb) .  The meta l  v a l u e s  r e f l e c t  

t h e  c h a r a c t e r  and s t y l e  of m i n e r a l i z a t i o n  observed a t  t h e  l i m e s t o n e  - 
s h a l e  c o n t a c t .  The d i s t r i b u t i o n  of v a l u e s  r e f l e c t s  t h e  subcrop trace 

of  t h i s  m i n e r a l i z a t i o n .  

The 1977 s o i l  sampling r e s u l t s  o u t l i n e d  an  anomalous Pb Zn t r e n d ,  

d e s i g n a t e d  as t h e  1977 Al3-4 geochemical t r e n d  i n  t h i s  a r e a .  S o i l  sampling 

d u r i n g  t h e  1978 f i e l d  season  n o r t h  of l i n e  271 + OON extended t h i s  anomalous 

t r e n d  600 meters n o r t h .  E i g h t  samples c o n t a i n e d  between 1030 ppm and 4600 

ppm Zn. Three of t h e s e  samples  c o l l e c t e d  a t  s t a t i o n  274 + OON, 157 + 50E, 

274 + 50N, 158 + O O E ,  and 275 + OON, 157 + OOE had anomalous l e a d  v a l u e s  

310 ppm, 240 ppm, 270 ppm,respec t ive ly .  A copper  anomaly c o i n c i d e s  w i t h  

t h e  l e a d  z i n c  anomaly. Seven h i g h l y  anomalous copper  v a l u e s  are n o t e d  

w i t h  v a l u e s  between 103 ppm and 135 ppm Cu. This  anomaly i s  "open" t o  

t h e  n o r t h .  The anomalous zone l i es  i n  v e r y  c l o s e  proximi ty  t o  a number 

of  s p r i n g i r o n  gossans .  A small s p h a l e r i t e  b e a r i n g  v e i n  was observed  

c r o s s  c u t t i n g  t h e  b l a c k  s h a l e s  i n  t h i s  area j u s t  t o  t h e  w e s t  o f  t h e  anomaly 

a t  272 + OON 150 + 4 0 E  H y d r o z i n c i t e  was observed c o a t i n g  g r a p h i t i c  

s h a l e s  a t  273 + OON 150 + 80E. A z u r i t e  a s s o c i a t e d  w i t h  w h i t e  q u a r t z  

v e i n  m a t e r i a l  c u t t i n g  a d a r k  grey  s h a l e  w a s  observed i n  f l o a t  a t  274 + 
OON, 151 + 50E 

c 

North of l i n e  277+ OON o n l y  3 i s o l a t e d  anomalous l e a d  v a l u e s  

were recorded  a t  310 + OON 142 + O O E ,  302 + OON 143 + 50 E and a t  s t a t i o n  

920-104-78. The Pb i n  s o i l  v a l u e s  were r e s p e c t i v e l y  220 ppm, 240 ppm and 

300 ppm. The z i n c  i n  s o i l  r e s u l t s  were unremarkable n o r t h  of l i n e  278 + OON 

i n  t h e  sampled a r e a s ,  as were t h e  copper  v a l u e s .  No f u r t h e r  s o i l  sampling 

is  warran ted  i n  t h i s  a r e a  a t  t h i s  t i m e .  

c 
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3) The fo l lowing  stream sediment samples were c o l l e c t e d  du r ing  

t h e  1977 f i e l d  season from t h e  c reek  l o c a t e d  on Rough 83 MC d r a i n i n g  

northward t o  the  Gataga River 

Sample I/ 
GC 1175 

GC 1176 

GC 1177 

GC 1178 

GC 1179 

Sample Locat ion Pb Zn 

920/8011/78 approx 30 PPm 650 ppm 

920/8015/78 approx 312 ppm 3200 ppm 

230 ppm 3000 ppm 

80 PPm 1040 ppm 

20 PPm 185 ppm 

I t  w a s  determined s t a t i s t i c a l l y  t h a t  copper va lues  g r e a t e r  than 68 ppm 

CU, 

ppm Zn. were h ighly  anomalous. 

l e a d  va lues  g r e a t e r  than 68 ppm Pb,and z i n c  va lues  g r e a t e r  than 1168 

Deta i led  examination of t h i s  c r eek  dur ing  August 1978 l o c a t e d  s i l i c e o u s  

b a r i t e  i n  f l o a t  and outcrop a t  l o c a t i o n  920/1/78,  920/8023/78 and 920/8024/78. 

S t r e a m  sediment samples  were c o l l e c t e d  from t h e  main c reeks  and t r i b u t a r y  

c reeks  i n  the  area. The fol lowing sediment samples  showed h igh ly  anomalous 

l ead  and/or  z i n c  conten ts .  

Sample Locat ion 

920/8000/78 

920/8001/78 

920/8002 /78 

920/8003/78 

920/8004/78 

920/8005/78 

920/8007/78 

920/8009/78 

920/8010/78 

920/8011/78 

920/8012/78 

920/8014/78 c 

cu 

87 PPm 

36 PPm 

109 ppm 

125 ppm 

156 ppm 

113 ppm 

88 PPm 

61  PPm 

84 PPm 

64 PPm 

99 PPm 

67 PPm 

Pb 

230 ppm 

275 ppm 

260 ppm 

281 ppm 

360 ppm 

53 PPm 

112 ppm 

61 PPm 

50 PPm 

161 ppm 

140 ppm 

125 ppm 

Zn 

1235 ppm 

NS 

1460 pprn 

12380 ppm 

4550 ppm 

1395 P P ~  

1520 ppm 

1748 ppm 

2330 ppm 

1290 ppm 

3730 ppm 

1705 ppm 
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The anomalous l ead  and z i n c  va lues  a r e  only  found i n  one stream, 

whose headwaters d r a i n  t h e  s i l v e r  weather ing shales .Within these  s h a l e s  

t h e  s i l i c e o u s  b a r i t e  u n i t  l oca t ed  a t  920/1/78. Thus t h e  source  of t h e  

metal l i e s  i n  c l o s e  proximity t o  the  s i l i c e o u s  b a r i t e  hor izon .  
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Sampling and A n a l y t i c a l  Procedure  

1) A t o t a l  of 246 s o i l  a n d  s t r eam s e d i m e n t  s a m p l e s  were  c o l l e c t e d  

o n  Rough # l ,  # 3 ,  a n d  # 4  N i n e r a l  C l a i m s  a n d  c l a i m e d  f o r  

a s s e s s m e n t  c r e d i t .  L e a d ,  Z i n c  a n d  C o p p e r  - ( t o t a l  m e t a l )  

r e s u l t s  a r e  s h o w n  o n  t h e  g e o c h e m i c a l  p l a n s  ( F i g  14 t o  23 

i n c l ) .  I n  t h e  v i c i n i t y  o f  g r i d  l o c a t i o n  2 4 4  + 00 N 

1 5 6  + O O E  s o i l  s a m p l e s  were  c o l l e c t e d  a l o n g  t h e  l i n e s  

a t  2 5  m e t e r  i n t e r v a l s .  T h e  s p a c i n g  b e t w e e n  g r i d  l i n e s  

w a s  100  m e t e r s .  T h e  g r i d  e s t a b l i s h e d  i n  t h e  n o r t h w e s t  

c o r n e r  o f  Rough A1 M i n e r a l  C l a i m  w a s  s o i l  s a m p l e d  a t  

5 0  m e t e r  X 100  m e t e r  i n t e r v a l s .  S t r e a m  s e d i m e n t  s a m p l e s  

were c o l l e c t e d  f r o m  a r e a s  w h i c h  h a d  a t t r a c t e d  p a r t i c u l a r  

i n t e r e s t .  T h e  s a m p l e s  w e r e  c o l l e c t e d  b e t w e e n  A u g u s t  4 t h  

a n d  A u g u s t  3 0 ,  1 9 7 8 .  

2 )  A t o t a l  o f  1 1 7  s o i l  s a m p l e s  were  c o l l e c t e d  o n  M i n e r a l  

C l a i m s  Rough 8 6 ,  # 7 ,  a n d  a 9  a n d  w e r e  c l a i m e d  f o r  

a s s e s s m e n t  p u r p o s e s .  A t o t a l  o f  1 0 . 8 5  l i n e  km o f  b a s e  

a n d  g r i d  l i n e s  w e r e  e s t a b l i s h e d .  S a m p l i n g  w a s  d o n e  o v e r  

s e l e c t e d  a r e a s  a t  5 0  X 1 0 0  me te r  i n t e r v a l s .  S a m p l e s  

were c o l l e c t e d  b e t w e e n  A u g u s t  4 t h  a n d  A u g u s t  8 t h  1 9 7 8 .  

3 )  S a m p l e s  were  t a k e n  b y  p e r s o n n e l  f r o m  T e x a s g u l f  I n c .  A 

s t a t e m e n t  o f  q u a l i f i c a t i o n s  o f  p e r s o n n e l  who a c t u a l l y  

c o n d u c t e d  t h e  s u r v e y  i s  i n c l u d e d  i n  A p p e n d i x  D .  

4 )  W h e r e  p o s s i b l e  t h e  B s o i l  h o r i z o n  w a s  s a m p l e d .  H o w e v e r ,  

t h e  a l p i n e  s o i l  d e v e l o p m e n t  i s  v e r y  p o o r  a n d  a l a r g e  

p r o p o r t i o n  o f  r o c k  f r a g m e n t s  w e r e  s e e n  i n  e a c h  s a m p l e .  

Some s a m p l e s  w e r e  c o l l e c t e d  f r o m  g r a s s  c o v e r e d  o l d  t a l u s  

s l o p e s  w h e r e  t h e  s a m p l e  may c o n t a i n  5 0 %  r o c k  f i n e s .  S o i l  

s a m p l i n g  p i t s  were  d u g  t o  a d e p t h  o f  1 0  t o  30  c m  u s i n g  

a s h o r t  h a n d l e d  m a t t o c k .  
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5 )  Soil samples were collected in numbered Kraft paper 

bags, air dried, and shipped to Bondar-Clegg and Co. 

Ltd. in North Vancouver. At this lab, the -80 mesh 

fraction was analysed for Pb, Zn and C u . ,  using hot 

Aqua Regia extraction and Atomic Absorption 

analytical techniques. Results are quoted as ppm. 

total metal. 

6 )  Stream sediment samples were prepared , digested , and analysed 
by the same procedure as were the soil samples . 

/ 

Peter Boyle 
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Date October 27, 1978 

To J.  F. Macdougall 
P.J.S. Boyle 

From R. A. F. Graham Location Vancouver 

Subject INTERPRETATIONS FROM GEOLOGICAL MAPPING ON ROUGH CLAIMS, August,I978 

In July a week was spent mapping on the Rough claims w i t h  a view t o  
gaining a b e t t e r  understanding of the s t ra t igraphy,  s t r u c t u r e  and d i s t r i b u t i o n  
o f  mineralization. 
considered a s impl i f ied  o r  generalized representation of the geology subject  
i f  necessary t o  modification o r  correction a t  a l a t e r  date. Many d e t a i l s  o f  
the complicated structure could not be mapped on t h a t  sca le  and location 
inaccuracies a r e  probable because of lack of d e t a i l  on the topographic base 
map, an enlargement o f  the  N.T.S. 1:250,000 sca le  map. 

A 1:10,000 s c a l e  map has been produced b u t  should be 

The e s s e n t i a l  f e a t u r e  of the property i s  a major northwesterly t r e n d i n g  
shale  b e l t  flanked on each side by minor limestone. 
well es tab l i shed  t h a t  t h e  b e l t  i s  synclinal and t h a t  the two limestone zones 
represent t h e  same u n i t  exposed on opposite limbs of the overturned, northeaster ly  
verging synclinal s t ruc ture .  
time in te rva l .  Strat i form mineralization o r  important ind ica t ions  o f  i t  occurs a t  
a t  l e a s t  two s t r a t i g r a p h i c  l e v e l s :  
contact  w i t h  the limestone and the o ther  a t  a much higher level  i n  the shales.  

I t  has now been f a i r l y  

The shales  over l ie  the limestone and span a wide 

one a t  the base of  the shale  sequence i n  

n 

The s t r a t i g r a p h i c  sequence has been divided i n t o  e ight  units,  which a r e  
b r i e f l y  described on the following page s t a r t i n g  w i t h  the youngest. 
sequence comprises units 3 t o  8. 

The sha le  
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t ROUGH GROUP STRATIGRAPHIC SECTION 

Unit No. 

8 

7 

t 

r 

6 

5 

4 

Silver  weathering shale 

Usually black, f a i r l y  b r i t t l e  shale. 
Commonly s l igh t ly  cdrbonaceous and par t ly  
cherty. Locally almost completely s i l i -  
c i f ied.  
bedding usually obscured by 
Contains small amounts of disseminated pyrite. 
D i  s t i n c t i  ve s i  1 very bl uish-grey weathering (on 
dry surfaces).  

Finely bedded o r  laminated b u t  
strong cleavage. 

8a. 
u n i t  a b o u t  30m thic.k. 
weathering greenish grey, thin-bedded chert. Some 
intercalated black shales. Contains small amounts 
o f  bar i te  locally. 

In  lower part  Unit 8 contains a cherty-sub- 
This dominantly a rusty 

Upper Dark S ha1 e 

b u t  cleavage dominant feature. 
weathering chert or calcareous beds. Unit becomes 
blacker and carbonaceous towards southwest. Variable 
weathering colours b u t  on steep slopes usually appears 
black. 

Dark grey s i f t  f i s s i l e  shale. Finely bedded 
Some thin orange 

Thickness 

a t  l e a s t  150m 

1 OOm 

Si 1 tstone-shale Unit 150m 

Grey, brown and  greenish-grey interbedded 
s i l t s tones  a n d  shales. 
dominates over bedding. 
very thin in shales t o  thicker in s i l t s tone .  Some 
d is t inc t ive  orange-brown weathering calcareous and  
dolomitic beds. Major p a r t  of u n i t  dull brown 
weathering. 

Thin bedded b u t  cleavage 
Meathers t o  platy fragments, 

Lower Dark Shale 

Soft f i s s i l e  da rk  grey shales. Dark grey 
weathering. 
only on eas t  side o f  property. 

Unit can be ident i f ied with cer ta inty 

75m 

Calcareous Shale Unit 75m 

Grey calcareous shales and  s i l t y  shales 
with some purer limestone beds. T h i n  bedded 
b u t  cleavage surfaces dominant over bedding. 
I n  west calcareous beds interbedded with darker 
grey non calcareous s o f t  f i s s i l e  shales and  local ly  
more competent s i l t s tones .  
brown weathering. Probably gradational with uni t  5. 

Much of unit i s  tan o r  l i g h t  
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Unit No. 

3 

2 

1 

Zinc-lead bearing cherty shale  

Medium and dark grey cher t ,  s i l i c i f i e d  s i l t -  

P y r i t i c  and rusty weathering. 
stone and shale.  Varies from th in  bedded t o  
f a i r l y  massive. 

Thickness 

up t o  30m 

Li mes tone 50m 

Fair ly  pure fine-grained t o  m i  c r i t i c  1 imestone. 
Pale grey t o  l i g h t  grey. Different ia l  weathering 
indicates  some pa r t i a l  dolomi t iza t ion .  Bedding 
ind i s t inc t  and obscured by tec tonic  layering and 
brecci a t ion.  

Quar t z i t e  

Variable quar tz i tes .  Thickness not estimated. 

t 

c 
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w i t h  the unit  containing s ignif icant  mineralization on Placer 's  DP property 
t o  the southeast. 
of bar i te  correlates w i t h  the base-metal bearing cherty bar i te  s u b - u n i  t on 
Placer 's  property. 

I t  i s  possible t h a t  the cherty sub-unit 8a containing traces 

Explora t ion  over t h i s  upper unit i s  n o t  ye t  as complete as over the lower 
cherty unit .  Geological mapping  has shown t ha t  the s i lvery weathering shale 
occurs along the synclinal core i n  a be l t  crossing the property and widening 
from northwest to  southeast down the plunge of the synclinal s t ructure .  
refinement o f  the unit  boundaries and prospecting within i t  are possible b u t  
both will be hampered by lack of outcrop. I .P.  and  E.M. surveys have been 
proved inapplicable because of graphite and disseminated pyri te  i n  the succes- 
sion b u t  fur ther  so i l  geochemical surveys may be helpful. Eventually i t  will 
probably become necessary to  diamond d r i l l  to  determine the source of the so i l  
anomalies. Considering the limited value o f  fur ther  surface work d r i l l i ng  may 
even be advisable as the next phase of the program. 

Further 

c 

RAFG: kdl 
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elongated i n  a downslope direct ion.  
between 28 and 40% combined lead-zinc, and associated s i l t s t o n e s  contain over 
1% zinc. 
l i t t l e  s ignif icance i n  i t s e l f ,  though i t  tends t o  throw some i n t e r e s t  on 
nearby black carbonaceous shales ,  over which the s o i l  values of  lead and zinc 
a r e  anomal ous. 

Grades of three selected samples a re  high, 

The zone however i s  s t r i c t l y  l imited in s i z e  and i s  considered of 

Mineralization i n  the or ig ina l  waterfall  showing i s  in rocks which may 
be as o ld  as Cambrian. I t  occurs i n  a well defined s t r a t ig raph ic  unit  which, 
although not of regional s ca l e ,  extends well beyond the property l imits .  Traces 
of mineralization especial ly  z inc,  a r e  extensive within the  uni t  b u t  zones of 
economic s ignif icance a re  much smaller and seem t o  be confined t o  darker and 
more shaly par t s  of the u n i t  near and ju s t  n o r t h  of the water fa l l .  
pods seem very l imited i n  extent a t  surface and so f a r  have been indicated only 
by what appear t o  be la rge  frost-heaved boulders. 
mineralized, u n i t  by geological and geochemical methods has e s sen t i a l ly  been 
completed. Geophysical methods, E.M. , I.P. and magnetometer, have been t r i e d  
b u t  found inapplicable in the envi ronment containing graphi te ,  disseminated 
py r i t e  and lacking magnetic minerals. 
method t o  explore the possible large sub-surface expression of the mineralized 
uni t  on the west limb of the synclinal s t ruc ture .  
v i c in i ty  of the h i g h  grade boulders. 
be assumed t h a t  the f a i r l y  s teep southwesterly dip of the u n i t  a t  surface 
continues f o r  some distance in  the sub-surface. 

High grade 

Surface exploration of the 

Dri l l ing now seems t o  be the appropriate 

This should be s t a r t ed  in the 
For planning d r i l l i n g  locations i t  can 

The source of the major lead anomaly northeast  of the waterfal l  showing 
has not y e t  been found b u t  i t  over l ies  the uppermost un i t ,  the  s i lvery  weathering 
sha les ,  whi ch can be correlated 1 i t h o 1  ogi  cal ly ,  w i t h  a good degree of cer ta in ty ,  
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d cherty u n i t  a r e  numerous from the area of the waterfall  southward. 
o f  the water fa l l ,  exposure frequency decreases b u t  the u n i t  can be traced northward 
beyond the property l imi t s .  On the eastern limb of  the syncline only one 
exposure of the cherty uni t  has been found and i t  i s  jus t  n o r t h  of the  property 

bo un da ry . 

North 

r 

In the  v i c in i ty  of the water fa l l ,  the u n i t  i s  u p  t o  about 30m thick and 
i s  composed of dark grey s i l i c i f i e d  shales.  
i n  the  order  of 5-10m, and composed of l i g h t e r  grey chert  o r  s i l i c i f i e d  s i l t s tone .  
Highest grades of  mineralization consisting of spha le r i t e ,  py r i t e  and minor 
galena, occur i n  the  dark s i l i c i f i e d  shales.  Lighter grey cherty l i t ho log ie s  t o  
the south contain f a i r l y  pers i s ten t  b u t  low-grade mineralization i n  the form 
of  disseminated sphaler i te  and pyri te .  North of the d a r k  s i l i c i f i e d  shales  
along the western limb of the sy,icline,  although exposures a re  few, mineral- 
izat ion appears t o  become very sca t te red  and low grade. 
the syncline the only exposure of the mineralized horizon contains no visible 
spha le r i t e  o r  galena b u t  reacts  in places w i t h  z inc spot  t es t  solution. 

Elsewhere i t  appears t o  be thinner, 

On the eastern l i m b  of 

Another zone of  mineralization i s  indicated by the major lead so i l  anomaly 
found  northeast  of the or iginal  waterfal l  showings. 
s i l ve ry  weathering shales  of uni t  8 ,  including the outcrop area of sub-unit 8a, 
rusty weathering greenish-grey cherts  with in te rca la ted  black shales and t races  
o f  bar i t e .  
of the area i s  covered by a metre o r  more of f ine  shale  t a lus  and prospecting 
i n  this has f a i l e d  t o  ind ica te  a source for the lead. Two shor t  trenches were 
dug t o  bedrock b u t  did n o t  reveal any mineralization. However they uncovered 
only a small pa r t  of the s t r a t ig raph ic  succession. Further de ta i l  so i l  sampling 
this year  has confirmed the occurrence of the lead anomaly. 

The  anomaly occurs over 

Very l i t t l e  outcrop occurs i n  the  v ic in i ty  of the anomaly. Most 

c 

A t h i r d  area o f  mineralization occurs 600m s o u t h  of the or iginal  waterfal l  

showing. 
reous s i l t s t o n e s  o f  unit  6. 
s i t u  bedrock. 

This consis ts  o f  lead-zinc mineralization in c a l c i t e  veins i n  calca- 
The occurrence i s  on a t a lus  slope without any i n  

Mineralized fragments occur in  a zone about 20m wide and somewhat 

A- 6 



e 

c 

Because of intense folding which has caused b o t h  thickening and 
t h i n n i n g  the thickness of the  units i s  d i f f i c u l t  t o  determine and figures 
given should be taken as  a rough guide only. 
considered the basal u n i t  on the property b u t  i s  not t he  lowest uni t  exposed 
i n  the area. 
most Proterozoic sediments. 
Lower Cambrian. 
with the limestone u n i t  below. 
t o  be gradational w i t h  the overlying calcareous shales .  
u n i t  4 ,  a re  probably pa r t  of  the Kechika Formation, a widespread calcareous 
shale  u n i t  of Upper Cambrian t o  Lower Ordovician age. 
next three units, nos. 5-7, i s  l e s s  cer ta in  b u t  a l l  three may be par t  of the 
Road River Formation, a regional dark shale  fac ies  of Ordovician t o  Si lurain 
age. 
from the DP Property t o  the s o u t h ,  t o  represent the basal pa r t  o f  the Black 
Clast ics  g roup ,  a widespread regional group of probable Middle or Upper Devonian 
age. 

Unit 1 qua r t z i t e  has been 

I t  i s  probably Lower Cambrian in age and conformable with upper- 
The overlying limestone, u n i t  2 ,  may also be 

U n i t  3,  the zinc-lead bearing cherty shale  i s  i n  sharp contact 
Where i t s  upper boundary can be seen i t  appears 

The calcareous shales ,  

The correlat ion of the 

The uppermost u n i t ,  the s i lve ry  weathering sha le ,  appears from evidence 

The whole s t r a t ig raph ic  succession i s  folded in to  asynclinorium over- 
turned t o  the northeast .  Minor fo lds  w i t h i n  the major s t ruc tu re  a re  numerous 
and commonly i soc l ina l .  Minor, northeaster ly  directed thrus t ing  occurs. I t s  
e f f e c t s  a re  more eas i ly  seen in the  western pa r t  o f  the property where s l i c e s  
o f  limestone have been thrust over incompetent younger shales .  

Lead-zinc mineralization of the Waterfall showings, which led t o  the 
staking of the Rough claims, occurs i n  a f a i r l y  extensive cherty uni t ,  u n i t  3,’ 
a t  the base of the calcareous shale.  The u n i t  i s  hard and r e s i s t en t  and has 
a d i s t inc t ive  dark brown weathering. Although i t  is  more closely related 
sedimentalogicallly t o  the overlying sof t  calcarous shales ,  i n  the f i e l d  
i t  can be traced more e a s i l y  with reference t o  the t o p  of  the underlying, 
r e s i s t e n t  limestone. On the western limb of the syncline exposures of the 
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INTRODUCTION 

A g e o p h y s i c a l  program c o n s i s t i n g  o f  h o r i z o n t a l  l o o p  

EM, VLF, h o r i z o n t a l  shoo tback  EM, I . P .  and  magne t i c s  w a s  

c a r r i e d  o u t  over p a r t s  o f  t h r e e  claims w i t h i n  t h i s  c l a i m  

g roup .  The pu rpose  of t h i s  program w a s  twofo ld :  t o  

e v a l u a t e  t h e  g e n e r a l  u t i l i t y  of v a r i o u s  g e o p h y s i c a l  methods 

i n  e x p l o r i n g  f o r  t h e  t y p e  o f  m i n e r a l i z a t i o n  found on t h i s  

p r o p e r t y  and ,  more immedia t e ly ,  t o  a t t e m p t  t o  trace known 

m i n e r a l i z a t i o n  under  d r i f t  cove red  areas.  

The s e l e c t i o n  of t h r e e  o f  t h e  above methods ( shoo tback ,  

VLF and  m a g n e t i c s )  w a s  based on t h e  a p p a r e n t  s u c c e s s  Canex 

P l a c e r  L t d .  had had w i t h  them on t h e i r  nearby  D r i f t p i l e  

p r o j e c t  . 

EQUIPMENT, SURVEY PARTICULARS AND EVALUATION O F  METHODS 

A .  Magnet ics :  

Geometrics G836 magnetometer ,  p r o t o n  p r e c e s s i o n ,  t o t a l  

f i e l d ,  5 gamma s e n s i t i v i t y .  

D i u r n a l  c o r r e c t i o n s  w e r e  made by i n i t i a l l y  r e a d i n g  t h e  

B a s e  L i n e  i n  l o o p s  and t h e n  u s i n g  t h e  B a s e  L ine  v a l u e s  t o  

correct t h e  c r o s s - l i n e  r e a d i n g s .  
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Only t h e  B a s e  L ine  and two c r o s s - l i n e s  w e r e  r u n  

because  it w a s  immedia te ly  a p p a r e n t  t h a t  t h e r e  i s  n e i t h e r  

s i g n i f i c a n t  s u s c e p t i b i l i t y  c o n t r a s t  between t h e  l i m e s t o n e  

and  t h e  s h a l e s  no r  any v a r i a t i o n  w i t h i n  t h e  s h a l e s  (Map 

B-1)  

B. Shootback EM: 

Crone Geophysics  CEM, h o r i z o n t a l  mode shoo tback ,  1830 Hz, 

1 0 0  metre c o i l  s e p a r a t i o n .  

T e s t s  were c a r r i e d  o u t  w i t h  a l l  t h r e e  a v a i l a b l e  f r e q u e n c i e s  

(390,  1830 and 5010 Hz) t o  d e t e r m i n e  t h e  optimum f requency  f o r  

t h i s  area. 

The c e n t r a l  p a r t  o f  t h e  g r i d  w a s  surveyed  w i t h  t h i s  

i n s t r u m e n t  (Map B-2) and a l t h o u g h  t h e  r e s u l t s  seem t o  show 

some c o r r e l a t i o n  w i t h  t h o s e  from t h e  o t h e r  EM methods,  it 

proved  i m p o s s i b l e  t o  i n t e r p r e t  t h e  d a t a .  C l e a r l y ,  i n  t h i s  

area t h e  method does  n o t  g i v e  t h e  good r e s u l t s  t h a t  w e r e  

o b t a i n e d  by Canex Placer on t h e i r  DP p r o p e r t y .  Our l a c k  o f  

s u c c e s s  i s  a t t r i b u t e d  t o  more s e v e r e  topography and v e r y  

h i g h  background c o n d u c t i v i t i e s  i n  t h e  s h a l e s .  

C .  VLF:  

Crone Geophysics  RADEM. 

Dip a n g l e s  w e r e  measured u s i n g  t h e  18 .6  K H z  s i g n a l  

from t h e  VLF t r a n s m i t t e r  a t  Seat t le  ( J i m  C r e e k ) ,  Washington. 

F i e l d  s t r e n g t h  measurements w e r e  a t t e m p t e d  b u t  t h e  v a r i a t i o n s  

exceeded  t h e  r a n g e  of t h e  i n s t r u m e n t .  
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Over t h e  s h a l e s ,  VLF gave r e l i ab le  r e s u l t s  o n l y  a l o n g  

t r a v e r s e s  w i t h  moderate  t o p o g r a p h i c  r e l i e f .  Elsewhere t h e r e  

w a s  a n  obv ious  c o r r e l a t i o n  between topography and d i p  a n g l e s ,  

w i t h  c r o s s - o v e r s  o c c u r r i n g  a t  o r  n e a r  t o p o g r a p h i c  h i g h s  and 

r e v e r s e  c r o s s - o v e r s  i n  g u l l e y s .  Consequent ly ,  t h e r e  are 

c r o s s - o v e r s  on t h e  map (B-3) which have n o t  been marked as 

anomal i e s .  

D .  H o r i z o n t a l  Loop EM: 

Apex Parametrics MaxMin 11, 8 0  m e t r e  c o i l  s e p a r a t i o n ,  

2 2 2  Hz and 1 7 7 7  Hz. 

Somewhat s u r p r i s i n g l y ,  i n  view o f  t h e  problems w e  had 

e x p e c t e d  t o  have w i t h  t h e  s t e e p  topography,  t h i s  method 

gave t h e  best  and m o s t  i n t e r p r e t a b l e  r e s u l t s .  Except  f o r  

t w o  o r  t h r e e  s u s p e c t  r e a d i n g s ,  most o f  t h e  p o s s i b l e  t o p o g r a p h i c  

errors w e r e  avoided  by c a r e f u l  u s e  o f  t h e  tilt i n d i c a t o r s  on 

t h e  t r a n s m i t t i n g  and r e c e i v i n g  co i l s .  Although t h e  su rvey  

w a s  c a r r i e d  o u t  u s i n g  f r e q u e n c i e s  o f  222  Hz and 1777 Hz,  t h e  

low f r equency  a p p e a r  more re l iab le ,  t h e  h i g h  c o n d u c t i v i t y  o f  

t h e  s h a l e s  bad ly  d i s t o r t s  t h e  h i g h  f r equency  r e s p o n s e s  

(Maps B-4 and B-5). 

E .  Induced  P o l a r i z a t i o n  

Crone Geophysics N250 I P  t r a n s m i t t e r ,  250 w a t t s ,  b a t t e r y  

powered. 

Crone Geophysics N - I V  I P  r e c e i v e r ,  Newmont t y p e .  

Dipole  - d i p o l e  a r r a y ,  a=25 metres, n = l .  
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Within  t h e  c o n d u c t i v e  s h a l e s ,  t h e  s u r v e y  s u f f e r e d  from 

r 

t h e  l o w  power of t h i s  p o r t a b l e  u n i t .  I n  m o s t  i n s t a n c e s  t h e  

n = l  r e a d i n g s  are f a i r l y  re l iable  (Maps B-6 and B-7); however, 

a t t e m p t s  t o  u s e  l a r g e r  n v a l u e s  f a i l e d  due t o  i n a d e q u a t e  s i g n a l  

levels a t  t h e  receiver. 

N o  a t t e m p t  w a s  made t o  o b t a i n  s y s t e m a t i c  I P  c o v e r a g e ,  

t h e  s u r v e y  w a s  l i m i t e d  t o  a f e w  p r o f i l e s  over known m i n e r a l i z a t i o n  

and a geochemica l  anomaly. I n  a l l  i n s t a n c e s  it w a s  e v i d e n t  t h a t  

t h e  s h a l e s  c o n t a i n  s u f f i c i e n t  c h a r g e a b l e  material  t o  mask any 

minor  amounts o f  c h a r g e a b l e  s u l p h i d e s  t h a t  might  be  associated 

w i t h  s i g n i f i c a n t  s p h a l e r i t e  m i n e r a l i z a t i o n .  

INTERPRETATION 

The r e s u l t s  can  be  c h a r a c t e r i z e d  as hav ing  loca l  c o r r e l a t i o n  

t o  t h e  known geology b u t  l a c k i n g  c o r r e l a t i o n  o v e r  any a p p r e c i a b l e  

d i s t a n c e .  The re  i s  no d i s t i n c t i v e  r e s p o n s e  o v e r  t h e  known 

s p h a l e r i t e  m i n e r a l i z a t i o n .  

The main c o n d u c t i v i t y  f e a t u r e  i s  t h e  h i g h l y  c o n d u c t i v e  

zone A which l i e s  immedia te ly  eas t  o f  t h e  l i m e s t o n e - s h a l e  

c o n t a c t  n o r t h  of  L ine  2 4 4 N  b u t  d i v e r g e s  e a s t w a r d  from t h e  c o n t a c t  

s o u t h  o f  t h i s  l i n e .  VLF c o n d u c t o r  A g e n e r a l l y  c o i n c i d e s  w i t h  

t h e  w e s t e r n  edge  o f  t h e  h o r i z o n t a l  l o o p  anomaly w h i l e  c o n d u c t o r  

A' seems t o  r e p r e s e n t  e i t h e r  t h e  e a s t e r n  edge o r  a more c o n d u c t i v e  

s e c t i o n  w i t h i n  t h e  c o n d u c t o r .  Nor th  o f  L i n e  2 4 4 N  t h e  known Pb- 

Zn m i n e r a l i z a t i o n  l ies  w i t h i n  t h i s  c o n d u c t o r  a l t h o u g h  t h e  h i g h  

c o n d u c t i v i t y  does  n o t  a r i se  from t h e  p r e s e n c e  o f  e i t h e r  s p h a l e r i t e  

o r  g a l e n a .  Most l i k e l y  zone A i s  a g r a p h i t e - p y r i t e  r i c h  h o r i z o n  

i n  t h e  s h a l e s .  
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South  o f  L i n e  2 4 4 N ,  t h e r e  i s  no EM anomaly a l o n g  t h e  

c o n t a c t .  The I P  shows somewhat lower  c o n d u c t i v i t i e s  ea s t  

o f  t h e  c o n t a c t  b u t  n o t  low enough t o  produce a n  EM r e s p o n s e .  

Obv ious ly ,  t h e  n a t u r e  o f  t h e  h o s t  rock  f o r  t h e  m i n e r a l i -  

z a t i o n  changes  a round L ine  2 4 4 N ,  p o s s i b l y  as a r e s u l t  o f  t h e  

i n f e r r e d  f a u l t  i n  t h i s  area. However, u n l e s s  t h e r e  i s  Zn-Pb 

m i n e r a l i z a t i o n  i n  zone A s o u t h  o f  L ine  2 4 4 N ,  it must be concluded  

t h a t  t h e  m i n e r a l i z a t i o n  i s  r e l a t e d  t o  t h e  l i m e s t o n e - s h a l e  

c o n t a c t  r a t h e r  t h a n  t o  a s t r a t i g r a p h i c  h o r i z o n  w i t h i n  t h e  s h a l e s .  

Consequen t ly ,  g e o p h y s i c a l  t r e n d s  c a n n o t  be used  t o  e x t r a p o l a t e  

known m i n e r a l i z a t i o n  i n t o  d r i f t - c o v e r e d  areas w i t h  any c e r t a i n t y !  

Among t h e  o t h e r  EM anomal i e s  o n l y  C and D may be of p o s s i b l e  

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

c o i n c i d e n t  geochemica l  anomal i e s .  However, t h e r e  i s  no e v i d e n c e  

f o r  any c o r r e l a t i o n  between t h e  Pb-Zn m i n e r a l i z a t i o n  and conduc- 

t i v i  t y  . 
Some d e t a i l e d  i n v e s t i g a t i o n  w a s  carried o u t  on  t h e  h i g h  

Pb-Zn geochemica l  r e s u l t s  a round 1 5 6 E  on L i n e s  244N and 2 4 2 N  

b u t  t h e  r e s u l t s  are  n o t  c o n c l u s i v e .  The I P  shows a n  approx ima te ly  

c o i n c i d e n t  c h a r g e a b i l i t y  h i g h  a t  1 5 5 + 7 5 E  on L ine  244N and t h e  

h i g h  f r equency  h o r i z o n t a l  l o o p  i n d i c a t e s  a p o o r l y  c o n d u c t i v e  

zone i n  t h e  same area. However, t h e  l a t t e r  anomaly e x t e n d s  

w e s t  t o  1 5 4 + 1 5 E  a n d ,  c o n s e q u e n t l y ,  it i s  d o u b t f u l  whether  it i s  

s i g n i f i c a n t .  The I P  h i g h  may be s i g n i f i c a n t  b u t  it s h o u l d  be  

n o t e d  t h a t  t h e r e  are e q u a l l y  h i g h  c h a r g e a b i l i t i e s  t o  t h e  eas t  

where t h e  geochemis t ry  i s  non-anomalous. 
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CONCLUSIONS 

R e g r e t f u l l y  I must conclude t h a t  geophysics  i s  n o t  a 

primary method i n  exp lo r ing  f o r  t h e  type  o f  su lph ide  mine ra l i -  

z a t i o n  found on t h e  Rough p rope r ty .  I n  view of t h e  l a c k  of any 

d i s t i n c t i v e  response  over  t h e  economic s u l p h i d e s ,  geophysical  

surveys  may be u s e f u l  i n  e x t r a p o l a t i n g  g e o l o g i c a l  t r e n d s  b u t  

n o t  i n  d i r e c t l y  l o c a t i n g  m i n e r a l i z a t i o n .  However, it i s  

obvious t h a t  a g r e a t  d e a l  of g e o l o g i c a l  in format ion  must be 

a v a i l a b l e  t o  guide  t h e  geophys ica l  i n t e r p r e t a t i o n .  

i 
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