


From: John Boissoneaul t ,  
Consul t ing  Geologis t ,  
905, 5 5 5  W e s t  28th S t . ,  
North Vancouver, B .  C. 

T o :  P r e s i d e n t  @ D i r e c t o r s ,  
Copper Queen Exp lo ra t ions  Ltd., 
S u i t e  418, 
837 W. Has t ings  S t r e e t ,  
Vancouver 1, B. C. 

Dear S i r s  : 

A t  your r e q u e s t  I have prepared t h e  fo l lowing  
r e p o r t  on t h e  Companyts Telkwa p rope r ty ,  a copper and s i l v e r  
p rospec t  i n  t h e  Smi thers  a r e a  of t h e  Omineca Mining Div i s ion  
i n  B r i t i s h  Columbia. Th i s  r e p o r t  is subsequent  t o  a p rev ious  
r e p o r t  by F r a n k l i n  L .C .  P r i c e ,  P .  Eng. It is  based on t h e  
fo l lowing: -  

1. A g e o l o g i c a l  examinat ion of t h e  p r o p e r t y  by t h e  
wr i te r  on J u l y  4 th ,  S th ,  and 6 t h ,  1969.  

2 .  An induced p o l a r i z a t i o n  survey  c a r r i e d  ou t  on t h e  
sou the rn  s e c t i o n  of t h e  p rope r ty  d u r i n g  August, 
1969  by S e i g e l  & Assoc ia t e s  of Vancouver. 

3 .  A magnetic,  e lec t ro-magnet ic  and geochemical survey  
c a r r i e d  out  by t h e  w r i t e r  d u r i n g  t h e  pe r iod  of 
J u l y  22nd and J u l y  30th .  

4 .  The examinat ion of t h e  s t r i p p i n g  done a f t e r  t h e  com- 
p l e t i o n  of t h e  surveys  - t h i s  i n c l u d e s  t h e  examin- 
a t i o n  of t h i n  s e c t i o n s .  

5 .  The s tudy  of p rev ious  work done on t h e  p rope r ty  by 
M r .  P r i c e ,  a s  w e l l  as g e n e r a l  i n fo rma t ion  on t h e  
a r e a  conta ined  i n  t h e  f i l e s  of t h e  Geological Survey 
of Canada. 



\ 

PROPERTY DESCRIPTION 

The p rope r ty  c o n s i s t s  of 78 l o c a t e d  cont iguous 
mining claims, A l ist of t h e s e  c la ims  which make up t h e  
p rope r ty ,  a long  w i t h  t h e i r  r e c o r d i n g  numbers and d a t e s  of 
e x p i r y ,  a r e  i n  t h e  appendix a t t a c h e d  t o  t h i s  r e p o r t .  

S e v e r a l  c l a i m  p o s t s  were checked by t h e  w r i t e r  
when he was on t h e  p rope r ty  and were found t o  be p r o p e r l y  
marked and tagged .  All i n fo rma t ion  r ega rd ing  t h e  owner- 
s h i p  of t h e s e  c l a ims  and t h e i r  s t a t u s  has  been t a k e n  from 
t h e  r e c o r d s  of t h e  Company and accepted by the writer as 
b e i n g  o f f i c i a l .  

I 

I 

i 

I LOCATION AND ACCESSIBILITY 

The claims a r e  l o c a t e d  near t h e  headwaters of 
Winf ie ld  Creek which f lows i n t o  t h e  Telkwa River  j u s t  south- 
w e s t  of Smi the r sa in  t h e  Omineca Mining Div is ion  of Cen t ra l  
B r i t i s h  Columbia, a t  5 4 O  4 2 1  North l a t i t u d e  and 127O 29r 
W e s t  l ong i tude .  

The c la ims  a r e  a c c e s s i b l e  by h e l i c o p t e r  from a 
permanent base a t  Smi thers  1 5  m i l e s  away. X t  is  a l s o  
p o s s i b l e  t o  d r i v e  t o  t h e  p rope r ty  wi th  a &wheel d r i v e  
v e h i c l e  v i a  a good g r a v e l  road from Telkwa which comes with- 
i n  12 m i l e s  of t h e  p rope r ty  and a bush road t h e  remaining 
d i s t a n c e  - a t o t a l  d i s t a n c e  of 294  m i l e s  from Telkwa. 
d i s t a n c e  could be s u b s t a n t i a l l y  shor tened  by b u i l d i n g  a more 
d i r e c t  road from t h e  propex-ty to t h e  Telkwa Road, 

This  

TOPOGRAPHY AND CLIMATE 

The c la ims  a r e  i n  a mountainous a r e a  of cons ider -  
a b l e  re l ie f  (1100 ft.). The e l e v a t i o n  v a r i e s  from 4500 f t .  
t o  5600 f t ,  above s e a  l e v e l .  However, t h e  South Cen t ra l  
s e c t i o n  of t h e  p rope r ty  covered by t h e  geophys ica l  and geo- 
chemical su rveys  i s  a g e n t l y  u n d u l a t i n g  p l a t e a u  wi th  a maximum 
rel ief  of less  t h a n  200 f t .  over a d i s t a n c e  of 3/4 mi le .  The 
h igh  p l a t e a u  is d i s e c t e d  t o  t h e  e a s t  and w e s t  by Winfield 
Creek and s l o p e s  g e n t l y  southward. 

The v e g e t a t i o n  is  s p a r s e  and c o n s i s t s  mostly of 
dwarfed balsam t rees  and sh rubs ,  mosses and l i c h e n s ,  The 
water  t a b l e  is  h igh  and some areas a r e  swampy. The overburden 
is q u i t e  t h i n  and bedrock can be exposed i n  most p l a c e s  by 
s t r i p p i n g  wi th  a bulldozer, 
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The c l i m a t e  is  c o n t i n e n t a l  i n  n a t u r e  b u t  is 
modi f i ed  somewhat by t h e  p r o x i m i t y  t o  t h e  c o a s t .  At; t he  
S m i t h e r s  A i r p o r t  ( e l e v .  17181) t h e  ave rage  y e a r l y  p r e c i p  
i t a t i o n  i s  23'' r a i n  and 73" snow, The mean t e m p e r a t u r e s  
are  for J u l y  5 7 . 5 O  and for J a n u a r y  2 4 . 9 0 .  
t h e  t e m p e r a t u r e s  are s i m i l a r  b u t  t h e r e  is c o n s i d e r a b l y  more 
s n o w f a l l .  
from October  o r  November u n t i l  t he  later part of May or  
early June. .  

On t h e  p r o p e p t y  

Usually there  is  permanent snow on the p r o p e r t y  

HISTORY 

The o c c u r r e n c e  of copper  i n  t h e  area has been 
known s i n c e  1917 and a c t i v i t y  on t h e  p r o p e r t y  from t h a  time 
up  t o  1967 i s  d e s c r i b e d  i n  Mr. P r i c e ' s  r e p o r t .  S i n c e  that 
t i m e  M r .  Price's  recommendation r e g a r d i n g  s t r i p p i n g  of the 
a r e a s  c o n t a i n i n g  coppe r  m i n e r a l i z a t i o n  h a s  been c a r r i e d  out, 
On J u l y  4 t h ,  1 9 6 9  t h e  w r i t e r  examined t h e  p r o p e r t y  and t h e  
a r e a s  exposed by t h e  p r e v i o u s  s t r i p p i n g  and advised the 
Company t h a t  s u f f i c i e n t  copper  m i n e r a l i z a t i o n  had been 
exposed by t h e  p r e v i o u s  programmes t o  warrane  a geologics l ,  
g e o p h y s i c a l  and geochemica l  e x p l o r a t i o n  programme over  the 
e n t i r e  Sou th  C e n t r a l  and S o u t h e r n  p o r t i o n s  of t h e  properky. 
T h i s  programme was for t h e  purpose  of l o c a t i n g  p r o s p e c t i v e  
l a r g e  tonnage ,  low g r a d e  d i s s e m i n a t e d  copper  - s i l v e r  d e p o s i t s  
o c c u r r i n g  i n  a l t e r e d  s e c t i o n s  of t h e  Hazelton v o l c a n i c s  and 
was completed i n  September ,  1969. The r e s u l t s  of this 
programme are the subject of t h i s  repor t .  

REGIONAL GEOLOGY 

The p r o p e r t y  is i n  t h e  North C e n t r a l  C o r d i l l e r a n ,  
s o u t h  of t h e  Skeena Arch i n  t h e  broad Mesozoic v o l c a n i c  and 
s e d i m e n t a r y  t r o u g h  which l i e s  i n  between t h e  Coast i n t r u s i v e  
b e l t  t o  t h e  w e s t  and t h e  Cassiar i n t r u s i v e  belt t o  t h e  east. 

According  t o  t h e  G e o l o g i c a l  Survey of Canada Map 
971-A ( S m i t h e r s  and F o r t  S t .  James) t h e  p r o p e r t y  is  u n d e r l a i n  
by t h e  Haze l ton  g roup  of J u r a s s i c  t o  Cre t aceous  Age, which has 
a t o t a l  t h i c k n e s s  of 16 ,000  f ee t .  It c o n s i s t s  mainly of 
v o l c a n i c  r o c k s  r a n g i n g  i n  compos i t ion  from A n d e s i t e  t o  
R h y o l i t e ,  b u t  a l s o  has  s e d i m e n t a r y  s e c t i o n s .  Numerous occur-  
r e n c e s  of copper and s i l v e r  had been reported i n  t h e s e  rocks, 
most of them confined to the volcanic  f l o p s  anq tuffs, 



LOCAL GEOLOGY A N D  PETROLOGY 

1 

Rhyo l i t e  porphyry, d a c i t i c  t u f f s ,  v e s s i c u l a r  and 
amygduloidal a n d e s i t e  and a n d e s i t e  porphyry have been 
i d e n t i f i e d  i n  t h e  a r e a  covered by t h e  survey .  These rocks  
have been complexly fo lded  and t h e  s p a c i a l  r e l a t i o n s  between 
t h e  format ions  a r e  d i f f i c u l t  t o  a s c e r t a i n  b u t  it appears  
t h a t  t h e  l i t h o l o g y  changes from a n d e s i t e  t o  d a c i t e  t o  r h y o l i t e  
a s  one t r a v e r s e s  from s o u t h  t o  n o r t h  over t h i s  a r e a ,  The ! 

g e n e r a l  s t r i k e  appears  t o  t h e  NE-SW and t h e  d i p  g e n t l e  and 
southward. 

The surveyed s e c t i o n  of t h e  p rope r ty  has  been sub- 
d i v i d e d  a r b i t r a r i l y  i n t o  5 S e v e r a l  t h i n  s e c t i o n s  
have been c u t  from samples t a k e n  f r o ~ t h e s e  a r e a s  and exaiained 
under a p e t r o g r a p h i c  microscope. Each of t h e s e  areas w i l l  now 
be d i s c u s s e d  s e p a r a t e l y .  

N o .  1 AREA 

I n  t h e  v i c i n i t y  of l i n e  6 between 3 6 O  S .  and 40° S .  
is  u n d e r l a i n  by banded and speckled p u r p l i s h  d a c i t i c  t u f f s  wi th  
con to r t ed  banding in te rbedded  wi th  a v o l c a n i c  b r e c c i a  o r  
agglomerate.  Rusty and ye l lowish  a l t e r a t i o n  is v i s i b l e .  
Megascopic examinat ion r e v e a l s  malachi te  s t a i n i n g  (CuC03.CuOH2) 
a s  w e l l  a s  f i n e  d i s semina t ions  of c h a l c o c i t e  (CuzS), b o r n i t e  
(CugFeS4) and minor p y r r h o t i t e  (Fe7S8) a long  wi th  numerous 
s i l i c a  s t r i n g e r s  or bands. Pe t rog raph ic  examination r e v e a l s  
s i l i c i f i c a t i o n  and a l t e r a t i o n  t o  c l a y  minerals a s s o c i a t e d  wi th  
m i c r o f r a c t u r i n g  and q u a r t z  v e i n i n g  a long  with t h e  format ion  of 
l i m o n i t e  and sereci te .  This a l t e r a t i o n  appears  t o  be hydro- -~ 

o r i g i n .  

North of Area 1 d a c i t i c  t u f f s  and agg4omerates 
s i l i c i f i e d  f r ac tu res  are exposed. 

. a  
. I  

. -  * ,  

t he rma l  i n  

c o n t a i n i n g  

No. 2 AREA 

4 4 O  S. and 
No, 2 a r e a  i n  t h e  v i c i n i t y  of l i n e  6 W. between 
52O S. is u n d e r l a i n  by c o a r s e  da rk  green  t o  brown- 

i s h  green  a n d e s i t e  porphyry wi th  pink f e l d s p a r  phenocrys ts  
and s m a l l  specks  of s p e c u l a r i t e  (Fe2O3)  and magnet i te  (Fe304). 
The f e l d s p a r  phenocrys ts  a r e  v i s i b l y  a l t e r e d  t o  c l a y  minera ls  
i n  some a r e a s  and t h e r e  is a g e n e r a l  format ion  of c h l o r i t e  
and e p i d o t e .  Pe t rog raph ic  examinat ion r e v e a l s  t h e  composition 
of t h e  rock t o  be a n d e s i t e  and shows low grade  r e g i o n a l  
metamorphic assemblage of t h e  secondary mine ra l s  c h l o r i t e ,  
serecite,  c a l c i t e  and l i m o n i t e  a long  wi th  c o n s i d e r a b l e  
magnet i te .  Xntense shearing occurs between 52O S. and 54' se 
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wi th  an i n t r o d u c t i o n  of ca rbona te  mine ra l s ,  c h l o r i t e  and 
e p i d o t e .  

r e l a t i v e l y  

N o .  3 AREA 

A t  40° S. t h e  rock  becomes f i n e  g ra ined  and 
una l te red ' ,  

I 

This  c o n s i s t s  c h i e f l y  of amygdaloidal and 
v e s i c u l a r  v o l c a n i c s  presumably a n d e s i t e  and b a s a l t .  The 
amygdules c o n s i s t  of c a l c i t e  and e p i d o t e  and there i s  
g e n e r a l  c h l o r i t i z a t i o n ,  t h e  rock appear ing  t o  have under -  
gone metamorphism s i m i l a r  t o  N o .  2 a r e a ,  W e s t  of line 7 ItT 

h i g h l y  a l t e r e d  p o r p h y r i t i c  s e c t i o n s  w e r e  found wi th  
i n t e n s e  e p i d o t i z a t i o n  and c h l o r i t i z a t i o n  a t  t i m e s  replacing 
t h e  phenocrys ts ,  These rocks  were n o t  examined petro- 
g r a p h i c a l l y .  

N o .  4 AREA 

W e s t  of l i n e  8 W a t  about 350s. is  u n d e r l a i n  by 
r h y o l i t e  and r h y o l i t e  agglomerate in te rbedded  wi th  d a c i t i c  
rocks ,  some of them c l a s t i c  and some of them c o n t a i n i n g  

a l t e r a t i o n  was observed i n  t h i s  area,  

8 

, w h i t e  f l e d s p a r  phenocrys ts ,  No s i g n i f i c a n t  amount of 

No. 5 AREA 

A t  about  32OS. on l i n e  4 W, 
and 

N o ,  6 AREA 

A t  about 44%. on l i n e  2 W. a r e  u n d e r l a i n  by 
p u r p l i s h  d a c i t i c  t u f f s  wi th  con to r t ed  bands and r e c r y s t a l i z e d  
s i l i c a  sphe res  in te rbedded  wi th  p o r p h y r i t i c  s e c t i o n s ,  
Malachi te  and a z u r i t e  (CuC03.2CuOH2) a r e  v i s i b l e  a long  wi th  
c h a l c o c i t e  and b o r n i t e  i n  both  a r e a s  and i n  some s e c t i o n s  in 
Area 5 t h e y  a r e  abundant.  Pe t rog raph ic  examinat ion r e v e a l s  
r e c r y s t a l i z e d  s i l i c a  and t h e  d e s t r u c t i o n  of t h e  mafic minera ls  
t o  l i m o n i t e ,  There a r e  two s t a g e s  of i n t r o d u c t i o n  of c a l c i t e  
and q u a r t z  i n  l e n s e s  and v e i n l e t s  which appear  t o  be a s s o c i a t e d  
wi th  t h e  copper mine ra l s .  There is i n t e n s e  a l t e r a t i o n  of 
p l a g i o g l a s e ,  phenocrys ts  t o  se r ic i te  i n  some areas and t h e r e  
is evidence  t h a t  t h i s  a l t e r a t i o n  is hydrothermal  i n  o r i g i n ,  
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I n  c o n c l u s i o n ,  it a p p e a r s  t h a t  t h e r e  i s  a hydro- 
t h e r m a l l y  a l t e r e d  b e l t  of d a c i t i c  v o l c a n i c s  c r o s s i n g  t h e  
su rveyed  a r e a  i n  c o n t a c t  w i t h  more b a s i c  vo lcan ic s  t o  t h e  
s o u t h .  A l l  t h e  v i s i b l e  copper  o c c u r r e n c e s  found i n  t h i s  
area are l i m i t e d  t o  t h i s  b e l t  of r o c k s ,  

CHEMICAL SURVEY 

The geochemica l  s u r v e y  w a s  done under  t h e  
s u p e r v i s i o n  of t h e  w r i t e r .  The *lB'v h o r i z o n  w a s  sampled 
e v e r y  200 fee t  along t h e  s u r v e y  l i n e s ,  t a k i n g  care t o  collect 
t h e  m a t e r i a l  w e l l  below t h e  o r g a n i c  h o r i z o n .  A n a l y s i s  f o r  
coppe r  and s i l v e r  w a s  done by a tomic  a b s o r b t i o n  a f t e r  h o t  
a c i d  e x t r a c t i o n  on t h e  minus 80 mesh f r a c t i o n  by Bondar 
Clegg C o .  of  North Vancouver, B .C .  

The purpose  of t h e  s u r v e y  was t h e  l o c a t i o n  of 
p r imary  s y n g e n e t i c  d i s t r i b u t i o n  p a t t e r n s  i n  what was con- 
s i d e r e d  t o  be e s s e n t i a l l y  a t h i n ,  p o o r l y  deve loped  r e s i d u a l  
s o i l .  T h i s  t y p e  of p a t t e r n  w a s  expec ted  f o r  s i l v e r  because  
of i t s  g e n e r a l  immobi l i t y  and for copper  because  of the 
a l k a l i n e  c o n d i t i o n s  i n  t h e  s o i l  and t k  t endency  of copper  
t o  c o - p r e c i p i t a t e  w i t h  l i m o n i t e  which was common i n  t h e  area. 
Leaching  by ground w a t e r s  was expec ted  t o  be minor because  of 
t h e  p r e s e n c e  of c a l c i u m  m i n e r a l s  and t h e  s p a r c i t y  of iron 
s u l p h i d e s  i n  t h e  bed rock .  Because of t h e  southward slope of 
t h e  ground s u r f a c e ,  e s p e c i a l l y  i n  t h e  s o u t h e r n  p o r t i o n  of t h e  
s u r v e y  a r e a  and t h e  p o s s i b i l i t y  of a l p i n e  g l a c i a t i o n ,  it was 
expec ted  t h a t  t h e  d i s t r i b u t i o n  p a t t e r n s ,  e s p e c i a l l y  t h a t  of 
coppe r ,  would be  somewhat d i s t o r t e d  and d i s p l a c e d  s o u t h - e a s t -  
ward, as w e l l  as  modi f ied  by o t h e r  f a c t o r s  s u c h  as ex t reme 
f r o s t ,  p l a n t  a c t i v i t y  and d r a i n a g e .  

0 The geochemica l  s u r v e y  p l a n s  f o r  b o t h  copper  and 
s i l v e r  show 4 d i s t r i b u t i o n  p a t t e n q , a l l  h a v i n g  a g e n e r a l  
s t r i k e  of approx ima te ly  T . E .  t o  S.W. and a l l  hav ing  h i g h  
narrow p e a k s  ( e x c e p t  For  No, 2 )  and d i s t i n g u i s h a b l e  t h r e s h o l d s ,  

Each of t h e s e  P a t t e r n s  w i l l  now be  d i s c u s s e d  
s e p a r a t e l y ,  

PATTERN No. 1 ' 

P a t t e r n  No. 1 is  on l i n e s  7 W. t o  5 W ,  between 
24OS. and 30°S, Xt i s  a weak anomaly w i t h  peak v a l u e s  from * 

4 t o  5 times background f o r  copper  and 2 t i m e s  background for 
silver. 
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PATTERN No. 2 

d 

I 

P a t t e r n  No. 2 c r o s s e s  t h e  surveyed a r e a  between 
28OS. and 4OoS. b u t  i s  d i scon t inuous .  It i s  very week on 
l i n e s  6 W ,  7 W and 8 W ,  b u t  is  very strong on lines 4 \i and 
3 W. Peak v a l u e s  be ing  i n  excess  of 35 t i m e s  backgrouxi f o r  
copper and 5 t i m e s  background f o r  s i l v e r .  A t  t h i s  p o i n ~  i- t  
is  i n  excess  of 400 f t .  wide and is  i n  g e n e r a l  agreexen-c with 
t h e  r e s u l t s  of a p rev ious  geochemical survey  done by F 2 a r k l i . a  
P r i c e  . 

PATTERN N o .  3 

P a t t e r n  N o .  3 i s  broad and cont inuous  f o r  b o t h  
me ta l s ,  c r o s s i n g  t h e  surveyed a r e a  between 4OoS. and 4 6 % .  
It is  a weak anomaly wi th  peak v a l u e s  of 3 t i m e s  backgroufid 
for bo th  copper and s i l v e r .  

PATTERN N o .  4 

P a t t e r n  No. 4 c r o s s e s  t h e  surveyed a r e a  between , 
64OS. and 52OS. It is  medium s t r o n g  on l i n e s  6 W.and 7 W .  
where t h e  peak v a l u e s  a r e  5 t i m e s  background f o r  copper and 
3 - 4 t i m e s  background for s i l v e r .  A t  t h i s  p o i n t  t h e  anomaly 
l i e s  s o u t h  of t h e  a r e a  t h a t  was cavered by t h e  geophys ica l  
survey  and because of t h e  s t e e p  s l o p e  t h e  p a t t e r n  would be 
d i s p l a c e d  southward. 

The d i s t r i b u t i o n  p a t t e r n s  f o r  bo th  copper and 
s i l v e r  a r e  g e n e r a l l y  i n  good agreement and suppor t  geophysics  
i n  most cases. 

Add i t iona l  s o i l  sampling should be done t o  b e t t e r  
d e f i n e  t h e  anomalies.  Th i s  w i l l  be  d i s c u s s e d  under 
lvRecommendations It 1 .  

MAGNETICS 

The p rope r ty  was covered by an aeromagnetic survey 
flown a t  an e l e v a t i o n  i n  excess  of 1000 f e e t  a s  s h w n  by t h e  
Geological  Survey of Canad'a Map 5310G. (Telkwa),  s c a l e  = 
1 m i l e .  A broad magnetic anomaly of t o t a l  ampli tude i n  excess 
of 100  gammas l i e s  immediately t o  t h e  southwest  of t h e  
surveyed a r e a .  This  anomaly could be caused by a l a r g e  deep- 
s e a t e d  i n t r u s i v e ,  There is a similar b u t  smaller  magnetic 
h igh  off the  n o r t h e r n  p a r t  of t h e  p r o p e r t y ,  



A ground magnet ic  s u r v e y  was conducted  by -the 
w r i t e r  on 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  i n  September.  
A S c i n t r e x  MF-1 p o r t a b l e  magnetometer was used and t h e  
r e a d i n g s  c o r r e c t e d  a g a i n s t  p e r i o d i c  r e a d i n g s  t a k e n  a t  a 
b a s e  s t a t i o n .  The c o n t o u r  p l a n  of t h e  s u r v e y  shows s e v e r a l  
i n t e r e s t i n g  f e a t u r e s .  

The f i r s t  of t h e s e  is  a s t r o n g  l i n e a r  magnet ic  
h i g h  c r o s s i n g  t h e  surveyed  a r e a  between ,$5OS, arid 500s. 1-c 
a p p e a r s  t o  be d i s p l a c e d  between l i n e s  6 W .  and 5 W .  w i c k :  
t h e  w e s t  s i d e  h a v i n g  moved northward.  W e  c a n  t h e r e f o r e  
i n f e r  t h a t  a f a u l t  crosses t h e  surveyed  a r e a  i n  t h e  v i c i n i t y  
of l i n e  6 W .  The magne t i c s  show t h a t  t h e  c a u s a t i v e  body is ' 

d e e p e r  on t h e  e a s t  side t h a n  on t h e  west side and d i p s  t o  
t h e  s o u t h .  

I Another magnet ic  h i g h  is l o c a t e d  on l i n e s  7 W, 
6 W and 5 W e  between 520s. and 570s. X t  is  r a t h e r  e q G i -  
d i m e n t i o n a l  i n  o u t l i n e  and could  p o s s i b l y  a l s o  be d i s p l a c e d .  

Three o t h e r  s t r o n g  l i n e a r  magnet ic  'nighs, soxe  
w i t h  c o r r e s p o n d i n g  lows,  are  l o c a t e d  n o r t h  of t h i s .  Two of 
them a r e  w e s t  of t h e  i n f e r r e d  f a u l t  and s t r i k e  nor thwesLer ly ;  
t h e  o t h e r  is eas t  of t h e  i n f e r r e d  f a u l t  and s t r i k e s  n o r t h -  
e a s t e r l y  . 

When one examines t h e  magnet ic  background it 
becomes e v i d e n t  t h a t  t h e r e  i s  a n o t i c e a b l e  change between 
36OS.  and 4OoS. on a l l  t h e  s u r v e y  l i n e s .  T h i s  i s  i n t e r -  
p r e t e d  as a l i t h o l o g i c a l  change between r e l a t i v e l y  a c i d  r o c k s  
t o  t h e  n o r t h  and r e l a t i v e l y  b a s i c  r o c k s  t o  t h e  s o u t h ,  t h e  b a s i c  
r o c k s  hav ing  a h i g h e r  magnet ic  s u s c e p t i b i l i t y .  T h i s  in te r -  
p r e t a t i o n  a g r e e s  w e l l  w i t h  t h e  o b s e r v a b l e  geology.  

ELECTRO-MAGNETICS 

The elect;+o-irdagnetic s u r v e y  was conducted by t h e  
4 I +  

w r i t e r  i n  September: 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 .  
A Geonics  EM-16 R e c e i v i n g  Un i t  w a s  u sed ;  t h e  t r a n s m i s s i o n  
was from C u t l e r  Main ( f r e q u e n c y  17 .8  k i l o c y c l e s )  and t h e  
r e a d i n g s  t a k e n  w i t h  t h e  o b s e r v e r  f a c i n g  s o u t h .  A t  t h i s  h i g h  
f r e q u e n c y  many s t r u c t u r e s  a r e  more c o n d u c t i v e  t h a n  a t  low 
f r e q u e n c i e s ,  and t h i s  must be  t a k e n  i n t o  accoun t  i n  t h e  
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 .  

The s h a r p e s t  e l e c t r o - m a g n e t i c  f e a t u r e  is  a 
s t r o n g l y  c o n d u c t i v e  zone c r o s s i n g  t h e  su rveyed  area between 
24OS. and 290s.  and a p p a r e n t l y  d i p p i n g  s t e e p l y  t o  t h e  n o r t h .  
The anomaly is  s u p p o r t e d  by geochemica l  p a t t e r n  #1 for b o t h  
coppe r  and s i l v e r ,  It is d i s p l a c e d  n e a r  line 6 W w i t h  t h e  
west s i d e  h a v i n g  moved nor thward;  t h i s  is  i n  general agree- 
ment w i t h  t h e  magnetic i n t e r p r e t a t i o n .  
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A conductor  a x i s  of medium s t r e n g t h  c r o s s e s  l i n e  
4 W a t  34OS.  and appears  to d i p  northward. It is  s u p p o x e d  
by t h e  e a s t e r n  end of geochemical p a t t e r n  # 2 ,  and a good 
s u r f a c e  showing of copper mine ra l s  (Area ##5). It does not  
appear  t o  c r o s s  l i n e  5 W. I 

Conduction of medium s t r e n g t h  occur s  betweeri 
440s .  and 450s .  on l i n e s  4 and 5 and appears t o  be d l s p l z c e d  
northward a t  l i n e  6 where it occur s  a t  40%. 

A s t r o n g  conductor  occur s  a t  490s. on l i n e  5 and 
a l s o  appears  t o  be d i s p l a c e d  northward on t h e  w e s t  side of 
t h e  assumed f a u l t .  It h a s  a s t e e p  d i p  and corresponds  w h h  
a s t r o n g  magnet ic  anomaly. 

S e v e r a l  other conductor zones occur  on t h e  
p r o p e r t y  and g e n e r a l l y  appear  t o  s t r i k e  eas t -wes t ,  a l t h t i g h  
i n  some c a s e s  c o r r e l a t i o n  between t h e  lines is  ambiguous.  
The e l e c t r o m a g n e t i c  r e s u l t s  of t h i s  survey  s h o u l d  be used 
i n  c o n j u n c t i o n  wi th  t h e  o t h e r  geophys ica l  r e s u l t s  and with 
t h e  geochemical su rvey  i n  choosing t a r g e t s  for d r i l l i r i g ,  and 
should  no t  be fol lowed up if t o t a l l y  unsupported.  

C H A R G E A B I L I T Y  

An induced p o l a r i z a t i o n  su rvey  was conducted by 
S e i g e l  Assoc ia t e s  i n  August of 1969 ,  u s i n g  an M.K. I V  
Time-Domain 1,P. Uni t .  A 400 f t ,  sp read  was used wi th  a 
3 e l e c t r o d e  a r r a y ,  t h e  s t a t i o n  i n t e r v a l  b e i n g  200 f t .  
De ta i l ed  work was done on 200 and 100 f t .  s p r e a d s .  A r e p o r t  
by John G. Baird ,  P.Eng. on t h i s  survey  should  accompany t h i s  
one . 

Contour maps of  t h e  c h a r g e a b i l i t y  v a l u e s  i n  
m i l l i s e c o n d s  a r e  inc luded  i n  t h i s  r e p o r t ,  2 . 0  m i l l i s e c o n d s  
be ing  t h e  contour  i n t e r v a l .  There a r e  maps of t h e  400 f t .  
spread  and maps of t h e  200 f t ,  spread  and t h e  100 f t .  
sp read  on t h e  s o u t h e r n  p a r t  of t h e  surveyed a r e a .  Conslder- 
i n g  t h e  expected c h a r g e a b i l i t y  range for v o l c a n i c  rocks  of 
t h i s  t y p e ,  c h a r g e a b i l i t i e s  i n  excess  of 8 m i l l i s e c o n d s  a r e  
worthy of i n v e s t i g a t i o n  s i n c e  t h e y  can  be caused by 1% 
s u l p h i d e  by volume, S ince  t h e  copper mine ra l  showings 
c o n s i s t s  of c h a l c o c i t e  (79 .8%)  and b o r n i t e  ( 6 3 . 3 % ) ,  a 1% 
s u l p h i d e  showing would be q u i t e  s i g n i f i c a n t .  Four such  
anomalous a r e a s  can be noted on t h e  con tour  p l a n s  and w i l l  
be d i s c u s s e d  s e p a r a t e l y .  
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ANONALY No. 1 

Anomaly N o ,  1 is  l o c a t e d  a t  360s. on l i n e  6 
and d o e s  n o t  show on t h e  200 f t ,  s p r e a d .  X t  is  caused 
by a body below 200  f t ,  i n  d e p t h  and c o i n c i d e s  w i t h  a 
weak e l e c t r o m a g n e t i c  c o n d u c t o r  and a good surf ace showing 
of d i s s e m i n a t e d  coppe r  s u l z i d e s  (Area #l). 

ANOMALY No. 2 

Anomaly # 2  crosses l i n e  6 a t  430s .  and a l s o  
o c c u r s  on l i n e s  5 and 7 .  X t  is  l o n g  and l i n e a r  and shows 
w e l l  on t h e  200 f t .  and 100  f t .  s p r e a d s  a l t h o u g h  it is  
weak on the 400 f t .  s p r e a d .  On l i n e  6 W it c o r r e s p o n d s  
w i t h  a l i n e a r  magnet ic  h i g h  and weak e l e c t r o m a g n e t i c  
c o n d u c t i o n .  

C O N C L U S I O N S  A N D  RECOMMENDATIONS 

It is t h e  w r i t e r %  o p i n i o n  t h a t  t h e  r e s u l t s  
of t h e  g e o l o g i c a l ,  g e o p h y s i c a l  and geochemica l  work .  
p r e s e n t l y  completed on t h e  p r o p e r t y  i n d i c a t e  s e v e r a l  a- A e a s  
t h a t  w a r r a n t  f u r t h e r  e x p l o r a t i o n  by diamond d r i l l i n g .  
There a r e  a t  l e a s t  6 ,  and maybe 8 ,  t a r g e t  a r e a s  where 
anomalous g e o p h y s i c a l  c o n d i t i o n s  e x i s t  t h a t  co r re spond  w i t h  
e i t h e r  geochemica l  d i s p e r s i o n  p a t t e r n s  or s u r f a c e  o c c u r r e n c e s  
of copper  m i n e r a l i z a t i o n ,  A l l  of t h e s e  s h o u l d  e v e n t u a l l y  
be t e s t e d  by diamond d r i l l i n g  s i n c e  t h e r e  is, i n  my o p i n i o n ,  
a good chance  of i n t e r e s t i n g  copper m i n e r a l i z a t i o n  of  
commercial  s i g n i f i c a n c e  i n  at l e a s t  two areas.  

I would recommend, f i r s t l y ,  t h a t  a d d i t i o n a l  
s o i l  s ampl ing  be done t o  b e t t e r  d e f i n e  t h e  geochemica l  
anomal i e s .  S.mples  shou ld  be t a k e n  i n  between t h e  
o r i g i n a l  sample l o c a t i o n s  i n  t h e  anomalous a r e a s  s o  t h a t  
i n  t h e s e  a r e a s  v a l u e s  w i l l  be  a v a i l a b l e  e v e r y  100  f t .  A l s o ,  
soil sampl ing  s h o u l d  be done on l i n e s  2 W and 1 W and i n  
some c a s e s  i n  between t h e  p r e s e n t  g r i d  l i n e s .  An a d d i t i o n a l  
200 samples  shou ld  be t a k e n  a l t o g e t h e r  and ana lyzed  f o r  
copper  and s i l v e r  , 

It would a l s o  be  u s e f u l  t o  d o  d e t a i l  work on t h e  
zones  of e l e c t r o m a g n e t i c  c o n d u c t i o n  u s i n g  a v e r t i c a l  l o o p ,  
tilt a n g l e  sys t em,  or a h o r i z o n t a l  loops compensa t ion  
sys tem,  i n  o r d e r  to a s c e r t a i n  t h e  a t t i t u d e  of  t h e s e  zones.  
Xn a d d i t i o n  t o  this, r e a d i n g s  should be t a k e n  a l o n g  l i n e s  
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3 W and 2 W i n  o rde r  t o  exkeena t h e  conductor  a x i s  ac j q o S .  
on l i n e  4 W s i n c e  it c o i n c i d e s  wi th  s t r o n g  geochemical 
anomalies and w i t h  s u r f a c e  copper mineral occurrences  

I 

i 
I 

Following t h i s ,  a p re l imina ry  drill progranuz 
c o n s i s t i n g  of 4 ,000  f t .  i n  8 holes shoulci be planned GO 
t e s t  t h e  d r i l l  t a r g e t s  r e f e r r e d  t o  i n  t h e  f i r s t  paragrash .  
I n i t i a l l y  t h e  4 induced p o l a r i z a t i o n  "highs" should  be 
t e s t e d  and i n  each c a s e  t h e  ho le  should be designed s o  as 
t o  i n t e r s e c t  c o i n c i d e n t  magnetic or e l e c t r o m a g n e t i c  
anomalies  where t h e s e  occur .  I n  a d d i t i o n  t o  t h i s ,  
e l e c t r o m a g n e t i c  anomalies  should be d r i l l e d  where t h e y  sre 
suppor ted  by geochemical d i s p e r s i o n  p a t t e r n s  a s  i n  the 
case of t h e  one a t  32OS. on l i n e  4 W .  XE che  p r e l i n i i n s F y  
programiie i s  s u c c e s s f u l ,  and m i n e r a l i z a t i o n  of comriercizl 
s i g n i f i c a n c e  is  encountered ,  t h e n  t h e  geochemical and  
geophys ica l  su rvey  should  be extended over ad j o i n i n g  p a r t s  
of t h e  properky;  a l s o  a secondary d r i l l  prog;ramAe consist- 
i n g  of approximately 6 ,000  ft. should be postulated t o  
f u r t h e r  e x p l o r e  t h e  zones of m i n e r a l i z a t i o n  encountered 
i n i t i a l l y .  

These recommended progranunes should be supe rv i sed  
c l o s e l y  by a q u a l i f i e d  g e o l o g i s t  eng inee r  since t h e  
a n t i c i p a t e d  m i n e r a l i z a t i o n  is p a r t i a l l y  i n  t h e  fora of 
f i n e l y  d isseminated  c h a l c o c i t e ,  t h e  i d e n t i f i c a t i o n  or" which 
could p r e s e n t  some problem. 
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THE ESTIXATED COSTS FOR THE RECOAXMENDED PROGRAK'WS ARE 

AS 

1. 

2 .  

3 .  

FOLLOWS: - 

D e t a i l  Geochemical Sampling and 
Analysis  . . . . . . . . . . . .  $ 

D e t a i l  Electromagnet ic  Survey . . . . . .  
Prel iminary D r i l l i n g  Programme - 

4000 ft. a t  $ 1 2  per  f t .  . . .  
4 .  Core S p l i t t i n g  and Assaying . . . . . . .  

48,000 

2,000 
! .  

5 .  Poss ib l e  a d d i t i o n a l  Geophysical and 
Geochemical Survey . . . . . .  6 ,000  

6 .  Secondary D r i l l  Programme 6000 f t .  a t  $12 
p e r f t .  . . . . . . . . . . .  72,000 

7.  Core S p l i t t i n g  and Assaying . . . . . . .  5,000 

8.  Superv is ion  and P r o f e s s i o n a l  Se rv ices  . . 1 5 , 0 0 0  

Sub To ta l  $ 137,000 

Contingency f a c t o r  p lus  10% . . . . . . .  1 4 ,  ooo 

TOTAL : $ 151,000 
* 

Respec t fu l ly  submitted,  

I 

John R.  Boissoneaul t ,  
P ro fes s iona l  Geologis t  


