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SUMMARY 

Geochemical s o i l  sampling on t h e  SF group has  r evea l ed  
t h e  presence  of  7 a r e a s  wi th  anomalous z i n c ,  copper ,  and 
cadmium con ten t .  The a r e a  o f  6 of  t h e  anomalies has  been 
g e o l o g i c a l l y  mapped and it was found t h a t  3 o f  t h e  anomalies 
occur  i n  a r e a s  o f  i n t e rmed ia t e  t o  a c i d  p y r o c l a s t i c  rocks  
which a r e  s t r o n g l y  a l t e r e d  t o  q u a r t z - s e r i c i t e - p y r i t e .  

Small amounts of d i ssemina ted  s p h a l e r i t e  and chalco-  
p y r i t e  have been found i n  roci-s unde r ly ing  s e v e r a l  of t h e  
anomalies and t h e  geo log ic  environment appears  t o  be  
f avourab le  f o r  t h e  occurrence of volcanogenic  massive 
s u l f i d e  d e p o s i t s .  Addi t iona l  geo log ic  mapping, p rospec t ing ,  
f i l l - i n  geochemical sampling,  an EM su rvey ,  and p o s s i b l e  
b u l l d o z e r  t r ench ing  a r e  recommended. 
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INTRODUCTION 

The fo l lowing  desc r ibes  t h e  r e s u l t s  of work conducted on 
t h e  SF 1-20 minera l  c la ims l o c a t e d  approximately  10 m i l e s  nor th-  
nor thwest  of  Harr ison Hot Sp r ings ,  B. C . ,  i n  t h e  N e w  Westminster 
Mining Div is ion .  The work, which c o n s i s t e d  of e s t a b l i s h m e n t  of 
p i c k e t - l i n e  g r i d ,  geo log ic  mapping, and a geochemical survey w a s  
done a t  t h e  r e q u e s t  of t h e  owners, Swim Lake Mines Ltd .  (N.P.L.) 
and M r .  Wil l iam McCullagh. 

Work completed dur ing  1973 on t h e  SF group r e v e a l e d  t h e  
presence  of e x t e n s i v e  z inc  anomalies i n  s o i l  and t h e  1974 work 
programme w a s  in tended  t o  determine t h e  e x t e n t  of  t h e  anomalies 
and t o  map t h e  exposed rocks  w i t h i n  and nea r  t h e  a r e a  of  anoma- 
l o u s  geochemical response.  

The work was superv ised  and conducted i n  p a r t  by t h e  w r i t e r .  
The g r i d  work and geochemical sampling w a s  done by pe r sonne l  of 
Min-Ex S e r v i c e s  Ltd. and At led  Exp lo ra t ion  Management Ltd.  

CLAIMS 

The SF 1-16 c la ims a r e  owned by Swim Lake Mines Ltd.  (N.P.L.) 
and t h e  SF 17-20 c la ims a r e  owned by W i l l i a m  McCullagh, a d i r e c t o r  
of  Swim Lake Mines Ltd.  Data on t h e  c la ims  are as fo l lows :  

C l a i m  Record Number Expiry  D a t e  Mining Div is ion  

SF 1 - 1 4  28219-28232, i n c l .  Dec. 4 ,  1974 N e w  Westminster 
SF 15-16 28982-28983 Dec. 3 ,  1974 11 I1 

SF 17-20 29200-29203 May 22, 1975 II I1 

The claims form a cont iguous b lock ;  l a y o u t  of t h e  claims and 
l o c a t i o n  of  t h e  g r i d  a r e  shown on F ig .  2 .  

LOCATION AND ACCESS 

The SF c l a im  group i s  l o c a t e d  approximately  10 m i l e s  nor th-  
nor thwes t  of  Harr ison Hot Sp r ings  and 2 m i l e s  w e s t  o f  Har r i son  
Lake. A c c e s s  i s  by 22 mi les  o f  f a i r  t o  good g r a v e l  road  from B. C. 
Highway 7. The access  road l eaves  Highway 7 nea r  Har r i son  M i l l s  
and ex t ends  northward beyond Car tme l l  Creek t o  j o i n  t h e  Weldwood 





sou th  h a u l  road.  The l a t t e r  road i s  fol lowed 2-1/2 m i l e s  w e s t e r l y  
t o  t h e  p rope r ty .  During dry wea ther ,  a l l  roads  are pas sab le  by 
most 2 wheel-drive veh ic l e s .  Numerous branch logging  roads  prov ide  
convenient  acces s  t o  most p a r t s  of  t h e  c l a i m  group. 

The l o c a l  t e r r a i n  i s  only moderate ly  rugged and topographic  
r e l i e f  on t h e  c l a im  group is  l e s s  t han  1000 f e e t .  Most of t h e  
a r e a  has  been logged wi th in  t h e  p a s t  few y e a r s  and on ly  a s m a l l  
p o r t i o n  i s  covered by mature t imber .  Due t o  g e n e r a l  dense second 
growth, about  one-half of t h e  p r o p e r t y  i s  d i f f i c u l t y  a c c e s s i b l e  and 
t h e  remainder i s  moderately a c c e s s i b l e .  

PAST WORK 

A minor amount of reconnaissance s o i l  sampling and f i e l d  
t e s t i n g  i s  known t o  have been conducted i n  t h e  a r e a  o f  t h e  c l a im  
group du r ing  t h e  1964-66 pe r iod  b u t  o t h e r  t han  t h e  presence  of  a 
few o l d  p i t s  t h e r e  i s  no record  o r  ev idence  of  e x p l o r a t o r y  work 
p r i o r  t o  1972. Work a t  t h e  t i m e  o f  s t a k i n g  t h e  o r i g i n a l  SF 1 - 1 4  
c la ims  c o n s i s t e d  of  a geochemical t r a v e r s e  and mapping of ou tc rops  
a long  t h e  main acces s  road.  During 1973 t h e  SF 15 and 16 c la ims  

C )  were s t a k e d ,  13,100 f e e t  of l i n e  w a s  c u t  and marked, and 166 s o i l  
and 23 rock c h i p  samples were c o l l e c t e d .  

The geochemical r e s u l t s  i n d i c a t e d  t h e  presence  of  an e a s t -  
s o u t h e a s t e r l y  t r e n d i n g  zone 2600 f e e t  long  by 700 f e e t  wide which 
con ta ins  z i n c  va lues  i n  s o i l  above t h e  t h r e s h o l d  anomalous l e v e l .  
S i x  a r e a s  w i th  s t r o n g l y  anomalous z i n c  c o n t e n t  l i e  w i t h i n  t h e  a r e a  
of t h r e s h o l d  anomalous conten t .  

The SF 16-20 c la ims were s t aked  du r ing  May, 1974 and work was 
begun du r ing  August t o  determine t h e  e x t e n t  of  t h e  anomalous a r e a  
and t o  beg in  geo log ic  mapping of  t h e  c l a im  group. 

G R I D  

Flagged p i c k e t  l i n e s  were used t o  expand t h e  1973 g r i d  t o  t h e  
n o r t h ,  e a s t ,  and w e s t  dur ing  t h e  1974 work programme. I n  a d d i t i o n ,  
a new base  l i n e  4000 f e e t  long was c u t  a long  t h e  wes te rn  c l a im  l i n e  
and f i v e  p a r a l l e l  p i c k e t  l i n e s  were e s t a b l i s h e d  t o  i n v e s t i g a t e  t h e  
SF 5-10 c la ims .  The o r i g i n a l  base  l i n e  was des igna t ed  t h e  E a s t  
B a s e  Line and t h e  r e l a t e d  g r i d  (1973 and 1974) was des igna t ed  t h e  
North Grid .  The new base  l i n e  was d e s i g n a t e d  t h e  West B a s e  Line 
and t h e  r e l a t e d  g r i d  was des igna t ed  t h e  South Grid.  A l l  l i n e  was c; run  us ing  a compass and Topof i l  cha in .  





T i e  l i n e s  were c a r e f u l l y  run along Lines El5 and E45 on t h e  
North Grid and w e r e  a l s o  run on Lines S24 and S45 on t h e  South 
Grid i n  o rde r  t o  provide b e t t e r  con t ro l .  Based on t h e  t i e  l i n e s ,  
t h e  North and South Grids were ad jus ted  on a  b e s t - f i t  b a s i s .  A 
t o t a l  of 4 9 , 1 0 0  f e e t  of p icke t  l i n e  g r i d  was e s t a b l i s h e d .  

GEOLOGY 

The a rea  west of t h e  southern p o r t i o n  of  Harrison Lake i s  
under la in  by an 11-mile wide, northwest t r end ing  b e l t  of volcanic  
and volcanic  e p i c l a s t i c  rocks mapped by t h e  G.S.C. a s  t h e  Harrison 
Lake formation of probable Middle J u r a s s i c  age (Monger, 1970).  
Regional mapping was c a r r i e d  o u t  by t h e  B. C .  Department of Mines 
i n  t h e  a r e a  south of the  SF claims i n  1 9 7 2  (Thompson, 1972) and 
t h e  rock c l a s s i f i c a t i o n  used i n  t h i s  r e p o r t  genera l ly  follows t h a t  
e s t a b l i s h e d  by the  Department of Mines personnel .  

The Harrison Lake formation i s  p a r t  of a  eugeocl ina l  assem- 

3 blage of mar ine-c las t ic  and volcanic  rocks which evolved from 
.probable Middle Devonian through Middle Cretaceous t ime. This 
d e p o s i t i o n a l  regime was ended by widespread and i n t e n s e  orogenic 
a c t i v i t y  from Ear ly  t o  mid-Late Cretaceous t ime. The Harrison Lake 
formation west of Harrison Lake comprises a  complexly i n t e r d i g i -  
t a t i n g  p i l e  of volcanic ,  v o l c a n i c l a s t i c ,  and e p i c l a s t i c  rocks which 
range from porphyr i t i c  flows t o  sandstones and conglomerates 
(Thompson, 1972).  The t o t a l  es t imated  s t r a t i g r a p h i c  th ickness  of 
t h e  formation is  i n  excess  of 9240 f e e t .  

Monger r e p o r t s  t h a t  the  u n i t  i s  fo lded  i n  broad, open, roughly 
n o r t h e a s t  t rending  f o l d s .  Dips range from h o r i z o n t a l  up t o  70° 
and f a u l t s  a r e  common. The base of t h e  formation i s  exposed on 
t h e  'west s i d e  of Harrison Lake 3 t o  4 mi les  sou theas t  of the  claim 
group. 

Examination of a i r  photos covering t h e  genera l  a rea  of t h e  SF 
claims r e v e a l s  t h e  presence of s t r o n g  l i n e a r  drainage t r ends  which 
a r e  i n t e r p r e t e d  as  zones of f a u l t i n g  and f r a c t u r i n g .  The most 
prominent l i n e a r  f e a t u r e  i s  the  s t r i k i n g  n o r t h e a s t  t r end  of Simms 
Creek one mi le  northwest of t h e  nor thern  p o r t i o n  of t h e  SF group. 
This n o r t h e a s t  t rend  i s  r e f l e c t e d  i n  a  dra inage  which c rosses  t h e  
SF 10 and 16 claims. 

Northwest l i n e a r  t r ends  a r e  

C 
a r e a  between t h e  Simms Creek and 
northwest t r ends  a r e  i n t e r p r e t e d  

a l s o  ev iden t  on t h e  photos i n  t h e  
t h e  last-mentioned drainage.  These 
t o  be a  r e f l e c t i o n  of northwest 



f r a c t u r i n g  (or f a u l t i n g )  and, a s  d e s c r i b e d  below, geochemically 
anomalous t r e n d s  c l o s e l y  fo l low t h i s  nor thwes t  l i n e a r  zone, l y i n g  
p a r a l l e l  t o  and on t h e  n o r t h  s i d e  o f  t h e  most prominent nor thwest  
l i n e a r .  

P rope r ty  

The B. C. Department of  Mines (Thompson, 1972) used a rock 
c l a s s i f i c a t i o n  based on o r i g i n  ( v o l c a n i c ,  v o l c a n i c l a s t i c ,  
e p i c l a s t i c )  and composition ( r h y o l i t e ,  d a c i t e ,  a n d e s i t e )  du r ing  
t h e  1972 mapping. The p y r o c l a s t i c  rocks  were f u r t h e r  subdivided 
i n t o  groups based on movement o r  l a c k  o f  it from t h e  s i t e  of 
d e p o s i t i o n  (pr imary,  secondary) and on s i z e  ( t u f f ,  l a p i l l i ,  
b r e c c i a ) .  Due t o  t h e  l i m i t e d  s i z e  of  t h e  a r e a  mapped and t h e  l ack  
of t h i n  s e c t i o n  i d e n t i f i c a t i o n s ,  t h e  w r i t e r  used a s i m p l e r  f i e l d  
c l a s s i f i c a t i o n  o f  t h e  observed rocks .  l his c l a s s i f i c a t i o n  i s  
shown on P l a t e  I and i s  reproduced below: 

Sedimentary Rocks conglomerate 
bedded t u f f  

C_: 
Pyroc la s  t i c  Rocks a c i d  ( r h y o l i t i c ? )  t u f f  

i n t e r m e d i a t e  ( d a c i t i c ? )  t u f f  
and b r e c c i a  

b a s i c  ( a n d e s i t i c ? )  t u f f  and 
b r e c c i a  

Flow Rocks a n d e s i t e  
a n d e s i t e  porphyry 

I n t r u s i v e  Rocks d i o r i t e  

The v o l c a n i c l a s t i c  rocks  were termed t u f f s  r e g a r d l e s s  of t h e  
s i z e  of  t h e  fragments and those  u n i t s  w i th  rock fragments g r e a t e r  
than  $ i n c h  a c r o s s  were termed t u f f  b r e c c i a s .  

The geo log ic  mapping w a s  conf ined  t o  t h e  North Gr id  and 
covered approximately  90% of t h e  a r e a  o f  t h e  Grid.  The dense 
second growth over  most of t h e  Grid  made mapping slow and d i f f i c u l t .  
T rave r se s  w e r e  made a long  g r i d  l i n e s  and a l though  an a t t e m p t  was 
made t o  cover  t h e  a r e a  between t h e  l i n e s ,  some ou tc rops  were 
undoubtedly missed. The mapping was conducted a t  a s c a l e  of 
1 inch  = 100 f e e t  and was reduced f o r  p r e s e n t a t i o n  on P l a t e  I a t  a 
s c a l e  o f  1 i n c h  = 200 f e e t .  A d e s c r i p t i o n  of  t h e  rock u n i t s  
fo l lows:  

C 

- - 



Flow Rocks 

Andes i te  and Andesi te  Porphyry 

The a n d e s i t e  f lows a r e  g e n e r a l l y  dark  g r e e n i s h  g ray ,  massive,  
and f i n e  gra ined .  Flow b r e c c i a  i s  e v i d e n t  l o c a l l y  and t h i n  bedded 
a n d e s i t e  was found i n t e r c a l a t e d  w i t h  t u f f  a t  one l o c a l i t y .  

The a n d e s i t e  porphyry u n i t  i s  s i m i l a r  t o  t h e  a n d e s i t e  excep t  
i n  t h a t  it c o n t a i n s  whi te  f e l d s p a r  phenocrys t s  up t o  0.15 inches  
long .  The a n d e s i t e  porphyry,  which i s  much less abundant t han  
t h e  non-porphyr i t i c  a n d e s i t e ,  i s  uniformly massive and blocky.  

The two flow u n i t s  a r e  found l a r g e l y  i n  t h e  e a s t e r n  p o r t i o n  
of  t h e  g r i d ,  s o u t h e a s t  of  25E on t h e  g r i d  l i n e s .  Seve ra l  s m a l l  
exposures  a r e  a l s o  found on t h e  4 N  l i n e  nor thwes t  of 4 W .  The 
a n d e s i t e  f lows l o c a l l y  c o n t a i n  f i n e  g ra ined  p y r i t e  b u t  i n  g e n e r a l  
a r e  unmineral ized and u n a l t e r e d  excep t  f o r  weak c h l o r i t i z a t i o n  of  
ma-fics . 

Observed flow bedding i n d i c a t e s  t h a t  t h i s  u n i t  g e n e r a l l y  
s t r i k e s  w e s t  t o  west-northwest  and d i p s  l g O  t o  45O t o  t h e  sou th  
over  most of t h e  g r i d ;  however, s t r i k e s  of ~ 4 5 ~ ~  and ~ 6 0 %  wi th  
d i p s  o f  6 0 O ~  and 1 3 O ~ ,  r e s p e c t i v e l y ,  w e r e  measured i n  t h e  extreme 

'3 s o u t h e r n  p o r t i o n  of t h e  g r i d .  
\< 

P y r o c l a s t i c  Rocks 

B a s i c  Tuff 

Rocks termed b a s i c  t u f f  a r e  r e s t r i c t e d  t o  t h e  n o r t h e r n  p o r t i o n  
of t h e  g r i d ,  l a r g e l y  a long  Line 8N and nor thwes t  of  4E .  I n  hand 
specimens, rocks  of t h i s  u n i t  c o n s i s t  of l i g h t  co loured  f e l d s p a t h i c  
fragments i n  a f i n e  gra ined ,  dark g reen i sh  b l ack  ma t r ix .  Loca l ly ,  
fragments i n  t h i s  u n i t  become q u i t e  l a r g e  ( t o  5  i n c h e s  a c r o s s )  and 
t h e s e  ou tc rops  a r e  shown as b a s i c  t u f f  b r e c c i a  on P l a t e  I .  

Bedding i s  n o t  e v i d e n t  i n  rocks  of t h i s  u n i t  and t h e  rocks  
weather  t o  an uneven, rubbly s u r f a c e .  Except f o r  very  l o c a l  p y r i t e ,  
t h e  b a s i c  t u f f  i s  u n a l t e r e d  and unmineral ized.  

I n t e r m e d i a t e  Tuff 

Rocks des igna t ed  as i n t e r m e d i a t e  t u f f  occur  l a r g e l y  east of 
t h e  E a s t  B a s e  Line.  Where u n a l t e r e d  o r  weakly a l t e r e d ,  t hey  c o n s i s t  
o f  f ragments  ranging  from sand-s ize  t o  b locks  s e v e r a l  i nches  a c r o s s  
se t  i n  a medium gray,  c r y s t a l  t u f f  mat r ix .  I n  some a r e a s  t h e  



c o a r s e r  fragments appear t o  be of  t h e  same composi t ion as t h e  
c r y s t a l  m a t r i x  whi le  i n  o t h e r s  t h e  c o a r s e r  f ragments  are da rke r  
c s l o u r e d  and appear  t o  be of  more b a s i c  composit ion than  t h e  
ma t r ix .  

Unmineralized and u n a l t e r e d  i n t e r m e d i a t e  t u f f  i s  p r e s e n t  i n  
t h e  southernmost p o r t i o n  of t h e  North Grid  and a l t e r a t i o n  
i n c r e a s e s  p r o g r e s s i v e l y  t o  t h e  n o r t h  and w e s t  ( P l a t e  11) . 

A s  a l t e r a t i o n  i n c r e a s e s ,  c o a r s e r  fragments are i n c r e a s i n g l y  
s i l i c i f i e d  and o f t e n  con ta in  abundant d i ssemina ted  p y r i t e  
a l though  t h e  ma t r ix  remains u n a l t e r e d  and unmineral ized.  I n  
t h e s e  i n s t a n c e s ,  t h e  c o a r s e r  f ragments  may have been de r ived  
from ear l ie r  minera l ized  rocks  which were i n c o r p o r a t e d  i n t o  t h e  
unmineral ized ma t r ix  dur ing  a  pos t -mine ra l i za t ion  e x p l o s i v e  event .  
F u r t h e r  t o  t h e  no r th ,  however, bo th  c o a r s e r  fragments and mat r ix  
a r e  uniformly a l t e r e d  t o  c h l o r i t e - s e r i c i t e - c l a y  o r  t o  qua r t z -  
s e r i c i t e - p y r i t e  sugges t ing  t h a t  two p e r i o d s  of a l t e r a t i o n  took 
p l a c e  o r ,  a l t e r n a t i v e l y ,  t h a t  t h e  c o a r s e r  f ragments  w e r e  more 
s u s c e p t i b l e  t o  a l t e r a t i o n  than  t h e  mat r ix .  

Rocks mapped a s  i n t e r m e d i a t e  t u f f  are p r e s e n t  w i t h i n  t h e  
c e n t r a l  area of  i n t e n s e  a l t e r a t i o n  b u t ,  due t o  t h e  d i f f i c u l t y  of 
recogniz ing  s t r o n g l y  a l t e r e d  rock u n i t s  i n  hand specimen, t h e r e  

_ may be some confusion wi th  rocks  of  t h e  a c i d  t u f f  u n i t  i n  t h i s  
a r e a .  

Rocks o f  t h e  i n t e rmed ia t e  t u f f  u n i t  a r e  massive and no 
bedding i s  apparen t .  

Acid Tuff 

Rocks of t h e  a c i d  t u f f  u n i t  a r e  p r e s e n t  th roughout  t h e  North 
.Grid  e x c e p t  i n  t h e  extreme sou the rn  and n o r t h e r n  p o r t i o n s .  The 
u n i t  i s  g e n e r a l l y  f i n e  gra ined  and v i s i b l e  c o a r s e r  f ragments  a r e  
r a r e .  Where u n a l t e r e d ,  t h e  rocks  a r e  composed of  s h a r d s  and f i n e  
c r y s t a l  fragments and u s u a l l y  c o n t a i n  smal l  rounded q u a r t z  g r a i n s  
o r  c r y s t a l s  which have t h e  appearance o f  phenocrgs t s .  Fe ldspar  
c r y s t a l s  (phenocrys t s? )  up t o  % i n c h  long  are a l s o  p r e s e n t  l o c a l l y  
g i v i n g  t h e  rocks  t h e  appearance of  a  q u a r t z - f e l d s p a r  porphyry i n  
hand specimen. 

The u n a l t e r e d  rocks  a r e  l i g h t  t o  medium gray  i n  co lou r ,  
massive,  b locky,  and weather t o  a wh i t e  co lou r .  No bedding i s  
e v i d e n t  i n  rocks  of t h i s  u n i t .  The a c i d  t u f f  u s u a l l y  e x h i b i t s  
some hydrothermal  a l t e r a t i o n  and ove r  l a r g e  areas i s  i n t e n s e l y  
a l t e r e d  t o  very f i n e  gra ined  q u a r t z - s e r i c i t e - p y r i t e  rock.  This 
a l t e r a t i o n  i s  s o  complete t h a t  on ly  t h e  rounded q u a r t z  c r y s t a l s  
a r e  una f f ec t ed .  I n  f a c t ,  i n  t h e  a r e a  o f  i n t e n s e  a l t e r a t i o n ,  t h e  
presence  of rounded q u a r t z  "phenocrys t s"  i s  t h e  on ly  s u r e  means 

(J of i d e n t i f y i n g  t h e  a c i d  t u f f  u n i t .  
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C? 
Outs ide  t h e  zone of i n t e n s e  q u a r t z - s e r i c i t e - p y r i t e  a l t e r a t i o n ,  I 

rocks  of  t h e  a c i d  t u f f  u n i t  e x h i b i t  vary ing  deg rees  of a l t e r a t i o n  
ranging  from t h e  development o f  s e r i c i t e - ~ l a ~ ? ~ ~ r i t e  t o  c h l o r i t e -  
e p i d o t e - p y r i t e  be fo re  a l t e r a t i o n  d i e s  o u t  complete ly .  P y r i t e  
c o n t e n t  o f  t h e  a c i d  t u f f  ranges  from n i l  i n  u n a l t e r e d  phases t o  
3-15% i n  t h e  a r e a s  of  i n t e n s e  a l t e r a t i o n .  

Sedimentary Rocks 

Wate r l a in  Tuff 

Rocks of t h i s  u n i t  a r e  conf ined  t o  t h e  v i c i n i t y  of Line 8N 
from 10E t o  16E i n  t h e  e a s t - c e n t r a l  p o r t i o n  o f  t h e  North Grid. 
These rocks  a r e  w e l l  bedded and g r a i n y ,  c o n s i s t i n g  of rounded 
fragments o f  q u a r t z  and f e l d s p a r .  Loca l ly  t h e  u n i t  i s  conglomerat ic  
w i t h  pebb le s  and fragments up t o  2 i n c h e s  a c r o s s .  A l t e r a t i o n  o f  
t h e  w a t e r l a i n  t u f f s  i s  minor, rang ing  from very  weak development of  
c h l o r i t e  and s e r i c i t e  t o  very l o c a l  moderate development of s e r i c i t e  
and c l a y .  These rocks  weather  t o  a l i g h t  t a n  c o l o u r  and t h e  bedding 
a t t i t u d e s  average about  ~ 9 0 ~ ~  wi th  d i p s  of  approximately  ~ ~ O S W .  

Conglomerate 

< > One sma l l  a r e a  of  bedded t u f f  conglomerate w a s  no ted  c e n t r e d  
-on  8 S / 3 9 ~ .  The rocks  c o n s i s t  o f  rounded pebb le s  t o  3 i nches  a c r o s s  
i n  a f i n e  gra ined ,  t u f f aceous  ma t r ix .  The pebb le s  are a l t e r e d  t o  
q u a r t z ,  serici te,  and c l a y  and c o n t a i n  e p i d o t e ,  l i m o n i t e ,  p y r i t e  
and l o c a l  p o s s i b l e  s p h a l e r i t e .  The m a t r i x  i s  u n a l t e r e d  and 
unmineral ized.  

Small  exposures of  l imon i t e - s t a ined  conglomerate a r e  p r e s e n t  
below g l a c i a l  d r i f t  e lsewhere  w i t h i n  t h e  North Grid ,  mainly i n  road 
c u t s ,  b u t  t h e s e  a r e  be l i eved  t o  be ve ry  young g e o l o g i c a l l y  and no 
a t t e m p t  w a s  made t o  determine t h e i r  e x t e n t .  

I n t r u s i v e  Rocks 

D i o r i t e  

One exposure  o f  medium g ra ined  d i o r i t e  was mapped nea r  0+00/15W. 
This  rock ,  which i s  somewhat f o l i a t e d ,  c o n t a i n s  a  t r a c e  o f  p y r i t e  and 
t h e  mafics are s t r o n g l y  a l t e r e d  t o  c h l o r i t e .  

S t r u c t u r e  

Bedding a t t i t u d e s  i n  t h e  two u n i t s  i n  which bedding could be 

f& 
seen ( a n d e s i t e  and w a t e r l a i n  t u f f )  i n d i c a t e  t h e  rocks  i n  t h e  v o l c a n i c  
p i l e  g e n e r a l l y  s t r i k e  e a s t e r l y  and d i p  t o  t h e  sou th  a t  a t t i t u d e s  of  
20° t o  45O. I t  i s  n o t  known i f  t h e s e  a t t i t u d e s  r e v e r s e  t o  t h e  n o r t h .  

, 
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Two f r a c t u r e  sets a r e  e v i d e n t  i n  rocks  w i t h i n  t h e  g r i d .  
The dominant set  s t r i k e s  ~ 3 0 ~ ~  t o  ~ 3 0 ~ ~  and d i p s  range from 
70% through v e r t i c a l  t o  7 0 O ~ .  The secondary set s t r i k e s  from 
~ 6 0 ~ ~  t o  s60°w, d i p s  65O t o  80° sou th  i n  t h e  western  p o r t i o n  of  
t h e  g r i d ,  and g e n e r a l l y  d i p s  75O t o  80°N i n  t h e  e a s t e r n  p o r t i o n  
o f  t h e  g r i d .  The f r a c t u r e s  are o f t e n  s t a i n e d  w i t h  l i m o n i t e  b u t ,  
w i t h  on ly  a  few excep t ions ,  most do n o t  appear  t o  have conta ined  
s u l f i d e s .  

Only one d e f i n i t e l y  f a u l t e d  zone was mapped. This  zone i s  
l o c a t e d  a t  4 S / 2 6 ~  and s e p a r a t e s  i n t e r m e d i a t e  t u f f  from a c i d  t u f f .  
The f a u l t ,  which s t r i k e s  N45OE and d i p s  800NW, could n o t  be 
t r a c e d  t o  t h e  n o r t h e a s t  o r  southwest .  I t  l ies ,  however, a t  t h e  
base  of prominent c l i f f s  which t r e n d  n o r t h e r l y  through t h e  g r i d  
and may be of  cons ide rab le  importance.  These c l i f f s  g e n e r a l l y  
d i v i d e  s t r o n g l y  a l t e r e d  t u f f s  t o  t h e  nor thwest  from u n a l t e r e d  t o  
weakly a l t e r e d  t u f f s  and a n d e s i t e  f lows t o  t h e  s o u t h e a s t  and may 
r e p r e s e n t  a f a u l t  l i n e  scarp .  

Hydrothermal A l t e r a t i o n  

A s  mapping progressed ,  n o t e s  were k e p t  on t h e  t ype  and 

' 1  s t r e n g t h  o f  hydrothermal a l t e r a t i o n  i n  each  exposure .  These 
C/ n o t e s  were compiled i n t o  t h e  a l t e r a t i o n  map shown a s  P l a t e  11. 

The v a r i o u s  a r e a s  o u t l i n e d  on P l a t e  I1 a r e  l a b e l e d  by t h e  
c h a r a c t e r i s t i c  a l t e r a t i o n  mine ra l s  i n  each.  These areas can be 
L u t h e r  c l a s s i f i e d  i n t o  an a l t e r a t i o n  zoning scheme a s  fol lows:  

Zone C h a r a c t e r i s t i c  Assemblage 

C e n t r a l  q u a r t z - s e r i c i t e - p y r i t e  
( i n c l u d i n g  s t r o n g  s i l i c i f i c a t i o n )  

In t e rmed ia t e  sericite-clay-chlorite(-pyrite) 

P e r i p h e r a l  c h l o r i t e - p y r i t e  

I t  should  be noted t h a t  t h e  a l t e r a t i o n  assemblages shown on 
P l a t e  I1 are based on hand l e n s  i d e n t i f i c a t i o n  supplemented on ly  
by minor b i n o c u l a r  microscope examinat ion.  

The c e n t r a l  zone of s t r o n g  q u a r t z - s e r i c i t e - p y r i t e  i s  a rc -  
shaped,  concave t o  t h e  south.  This  zone i s  u n d e r l a i n  l a r g e l y  by 
a c i d  t u f f .  The a l t e r a t i o n  zoning i s  by no means c l a s s i c  a s  t h e  
c e n t r a l  zone i s  v a r i o u s l y  bounded by u n a l t e r e d  rocks  as w e l l  a s  
by a l t e r a t i o n  assemblages of t h e  p e r i p h e r a l  and i n t e r m e d i a t e  zones. 
The nor thwes t  p o r t i o n  of t h e  c e n t r a l  zone i s  c h a r a c t e r i z e d  by 
i n t e n s e  s i l i c i f i c a t i o n ,  minor s e r i c i t e ,  and abundant p y r i t e .  

c: 
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.Several  a reas  within t h e  c e n t r a l  zone a r e  cha rac te r i zed  by 
minera ls  of t h e  intermediate  zone and, based on only one exposure, 
a  zone with only c h l o r i t e  a l t e r a t i o n  and with no accompanying 
p y r i t e  may be p resen t  on t h e  i n t e r i o r  edge of t h e  concave s i d e  of 
t h e  c e n t r a l  zone. 

The amount of p y r i t e  v a r i e s  wi th in  t h e  a l t e r a t i o n  zones and 
i s  l o c a l l y  s t rong  (+lo%) i n  a l l  zones (bu t  n o t  i n  una l t e red  r o c k ) .  
However, wi th in  t h e  c e n t r a l  a l t e r a t i o n  zone, p y r i t e  content  i s '  
c o n s i s t e n t l y  moderate t o  s t r o n g  (5% t o  15% by weight) and i s  
c o n s i s t e n t l y  weaker i n  the  in termedia te  and p e r i p h e r a l  zones. 
The p y r i t e  i s  genera l ly  i n  t h e  form of f i n e  disseminat ions ( 9 0 % )  
a l though a minor por t ion  i s  i n  t h e  form of v e i n l e t s .  

Su l f ide  Minera l iza t ion  

P y r i t e  has been t r e a t e d  i n  preceding s e c t i o n s  a s  an a l t e r a t i o n  
mineral  b u t  i s  a l s o  discussed i n  t h i s  s e c t i o n .  The a r e a s  of c e n t r a l  
and in termedia te  zone a l t e r a t i o n  a r e  genera l ly  under la in  by rocks 
which a r e  bleached and have a  red ,  brown, o r  t a n  l imoni te-s ta ined  
su r face .  Surface oxidat ion and leaching  a r e  s t r o n g  i n  t h e  c e n t r a l  
zone and oxida t ion  of s u l f i d e s  t h e r e  i s  o f t e n  80%-100% complete. 

- \ Where a l t e r a t i o n  i s  l e s s  i n t e n s e  and p y r i t e  con ten t  l e s s ,  oxida t ion  
k ,t i s  considerably weaker and 30% t o  50% of t h e  s u l f i d e s  p resen t  a r e  

preserved.  

The presence of small amounts of disseminated black s p h a l e r i t e  
i s  suspected a t  a  number of l o c a l i t i e s  wi th in  t h e  a r e a  of  c e n t r a l  
zone a l t e r a t i o n  bu t  no exposures of massive minera l i za t ion  were 
found. Very small  amounts of disseminated cha lcopyr i t e  were seen 
a t  a  number of  l l r c a l i t i e s  b u t  i n  no ins tance  w a s  t h e  content  
s i g n i f i c a n t .  

The widespread anomalous z i n c  content  i n  s o i l  w i th in  the  a r e a  
of t h e  North Grid suggests  s t rong ly  t h a t  s i g n i f i c a n t  z i n c  mineral- 
i z a t i o n  i s  p resen t  i n  bedrock i n  t h e  a rea .  The i n t e n s e  oxida t ion  
wi th in  t h e  c e n t r a l  zone coupled with t h e  extreme s o l u b i l i t y  of 
s p h a l e r i t e  and t h e  presence of s t r o n g  a l t e r a t i o n  sugges ts  t h a t  t h e  
l i m i t e d  presence of s p h a l e r i t e  i n  t h e  mapped exposures i s  no t  
n e c e s s a r i l y  a  negat ive f a c t o r .  It  does seem u n l i k e l y  t o  t h e  w r i t e r ,  
however, t h a t  t h e  s t rong  geochemical va lues  i n  t h e  extreme southern 
p o r t i o n  of  t h e  g r i d  a r e  c l o s e l y  r e l a t e d  t o  a  bedrock z inc  source 
a s  rocks t h e r e  e x h i b i t  l i t t l e  evidence of hydrothermal a l t e r a t i o n  
o r  s u l f i d e  minera l iza t ion .  The chance of f ind ing  s i g n i f i c a n t  z inc  
minera l i za t ion  wi th in  o r  near t h e  zone of c e n t r a l  a l t e r a t i o n  i s  
be l i eved  t o  be e x c e l l e n t .  



General 

The observed assemblage of a n d e s i t i c  flows, flow brecc ias  
and b a s i c  t o  ac id  t u f f s  over l a in  by w a t e r l a i n  t u f f  and conglomerate 
coupled with widespread, in tense  a l t e r a t i o n  suggest  t h a t  the  
geologic  environment i s  one favourable  f o r  t h e  occurrence of 
massive s u l f i d e  depos i t s .  Known showings i n  nearby a r e a s  and t h e  
g r e a t  dominance of z inc  over copper o r  l e a d  i n  t h e  s o i l  geochemical 
r e s u l t s  suggest  t h a t  minera l iza t ion  a t  shallow depth would be 
l a r g e l y  zinc-bearing. 

GEOCHEMICAL SURVEY 

His tory  

Reconnaissance s o i l  sampling along t h e  main access  road and 
along c la im loca t ion  l i n e s  during November, 1972 revealed  t h e  
presence of t h r e e  a reas  with anomalous z inc - in - so i l  i n  t h e  a rea  of 
t h e  c la im group. These a reas  a r e  loca ted  on t h e  SF 1 2 ,  SF 8, and 
SF 1-4  claims. Follow-up work during 1973 was concentrated on t h e  
SF 10, 1 2 ,  15 and 1 6  claims. Open anomalies on t h e  SF 15 and 1 6  
claims Led t o  s t ak ing  of the  SF 17-20 claims during May, 1 9 7 4 .  

-Geochemical surveys during 1 9 7 4  covered p o r t i o n s  of t h e  SF 17-20 
and SF 5-10 claims. A l l  1972 and 1973 samples w e r e  analysed f o r  
z inc  and copper and, i n  add i t ion ,  43 of t h e  1973 samples were 
analysed f o r  s i l v e r  content ,  28 were analysed f o r  cadmium content ,  
and 15 were analysed f o r  l ead  content .  

S o i l  condi t ions  and survey procedure 

The a r e a  of t h e  SF group has been g l a c i a t e d  and very l i t t l e ,  
i f  any, r e s i d u a l  s o i l  i s  p resen t .  The overburden cover c o n s i s t s  
l a r g e l y  o f  unsorted g l a c i a l  till of v a r i a b l e  th ickness  although an 
apparent ly  p e r s i s t a n t  conglomerate horizon wi th  a  clayey matr ix  was 
noted i n  t h e  c e n t r a l  por t ion  of t h e  survey area .  The i n t e r c a l a t e d  
conglomerate horizon appears t o  be r a t h e r  impermeable and anomalous 
geochemical r e s u l t s  i n  t h e  c e n t r a l  p o r t i o n  of t h e  g r i d  were q u i t e  
s u r p r i s i n g  t o  t h e  w r i t e r .  

A two-man crew was used t o  simultaneously e s t a b l i s h  a  flagged 
p i c k e t  l i n e  and c o l l e c t  s o i l  samples. Samples were taken a t  100- 
f o o t  i n t e r v a l s  along t h e  base l i n e s  and along c ross - l ines  which 
were e s t a b l i s h e d  a t  400-foot i n t e r v a l s .  A t o t a l  of 431 s o i l  and 11 
rock chip  samples were c o l l e c t e d .  

The s o i l  samples were c o l l e c t e d  i n  k r a f t  paper bags and t h e  
i g r i d  l o c a t i o n  of each sample was marked on t h e  e x t e r i o r  of the  bag. 
l d  Notes recording  sample depth,  horizon sampled, type  of s o i l ,  and 
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moisture were a l s o  kept  on t h e  e x t e r i o r  of  t h e  s p e c i a l l y  designed 
bags. I n  loca t ions  where s u f f i c i e n t  f i n e s  could n o t  be found o r  
organic  m a t e r i a l  was too t h i c k  t o  reach t h e  "B' s o i l  horizon, no 
samples were taken. Care was taken t o  sample t h e  "B" s o i l  horizon 
below t h e  leached "A" zone. 

The g l a c i a l  d r i f t  i n  t h e  a rea  of t h e  survey ranges from yellow- 
brown t o  grey-brown t o  red i n  colour .  Throughout most of t h e  g r i d  
a rea ,  t h e  d r i f t  i s  l imonite-s tained.  The "A" s o i l  horizon i s  
usua l ly  d i s t i n c t l y  l i g h t e r  i n  co lour  ( leached)  than t h e  underlying 
"B" horizon. Sample depths on g r i d  l o c a t i o n s  ranged from 6 t o  1 2  
inches and average approximately 8 inches .  P l o t s  of sample depth 
vs .  metal  value show no p o s i t i v e  c o r r e l a t i o n .  

The s o i l  samples were taken t o  Chemex Labs Ltd. and each was 
analysed f o r  copper and z inc  content .  I n  add i t ion ,  31 of t h e  
samples were analysed f o r  s i l v e r  and cadmium content .  Each sample 
was screened t o  -80 mesh and a  0.5 gm por t ion  was d iges ted  with a  
mixture of n i t r i c  and p e r c h l o r i c  a c i d s .  A f t e r  d i l u t i o n  t o  25 m l . ,  
metal  content  was determined using a  Tectron AA5 atomic absorpt ion 
spectrophotometer. 

The rock ch ip  samples were pulver ized  t o  -100 mesh and were 

f a \  
then t r e a t e d  i n  the  same manner a s  t h e  s o i l  samples. 

k.) Resul t s  of the  1974 and 1973 surveys a r e  shown on P l a t e s  I11 
t o  V I .  Zinc, cadmium, and s i l v e r  r e s u l t s  a r e  shown on P l a t e  I11 
f o r  t h e  North Grid and P l a t e  V f o r  t h e  South Grid. Copper r e s u l t s  
a r e  shown on P l a t e  I V  f o r  the  North Grid and P l a t e  V I  f o r  the  
South Grid. 

Discussion of  Resul ts  

Background and Anomalous Value Ranges 

No reg iona l  s o i l  sampling has been conducted by t h e  writer 
i n  t h e  Harr ison Lake a rea  b u t  samples from t h e  nor thern  por t ion  of 
t h e  North Grid and from the  South Grid suggest  t h a t  t h e  regional  
z i n c  background i s  probably i n  t h e  40-55 pprn range. Histograms 
of  z i n c  con ten t  i n  s o i l  i n d i c a t e  t h a t  l o c a l  background i n  the  
a r e a  surveyed i s  65 ppm. Threshold anomalous values were s e l e c t e d  
a t  135-184 ppm, anomalous a t  185-244 ppm, and s t rong ly  anomalous 
a t  245 pprn and above. 

Copper r e s u l t s  i n d i c a t e  t h a t  t h e  l o c a l  background i s  1 7  ppm; 
th resho ld  anomalous values were s e l e c t e d  a t  35-54 ppm, anomalous 
a t  55-69 ppm, and s t rongly  anomalous a t  70 pprn and above. 

Sampling during 1973 i n d i c a t e d  cadmium background i n  the  

k; 
a r e a  was probably l e s s  than 0 . 2  ppm. Of 28 samples analysed, t h e  
h ighes t  values received from t h e  1973 analyses  was 0.8 ppm. The 

- -- 



31 samples analysed f o r  cadmium during 1974 re tu rned  a  much g r e a t e r  
spread i n  values,  ranging from l e s s  than  0.2 pprn t o  28.0 ppm. The 
lowest va lues  seem t o  compare w e l l  wi th those  received i n  1973 and 
t h e  cadmium background i s  s t i l l  considered t o  be l e s s  than 0 .2  ppm. 
Samples conta in ing  0.5 ppm o r  more a r e  considered anomalous and 
those  conta in ing  more than 2 pprn a r e  considered t o  be s t rong ly  
anomalous. 

S i l v e r  analyses  of the  1974 samples correspond c l o s e l y  wi th  
those  determined i n  1973. Background va lues  a r e  l e s s  than 0.5 pprn 
and va lues  i n  excess of 0.5 pprn may be s i g n i f i c a n t .  

Zinc - North Grid 

The combined 1973-1974 r e s u l t s  of sampling i n  t h e  North Grid 
a r e a  i n d i c a t e  the  presence of t h r e e  l a r g e  a reas  of threshold  
anomalous z i n c  content  o r  g r e a t e r .  These a reas  a r e  a l igned i n  a  
S600E d i r e c t i o n  along t h e  long a x i s  of t h e  g r i d .  Two of the  l a r g e  
a r e a s  a r e  closed-off wi th in  t h e  l i m i t s  of t h e  g r i d ;  t h e  t h i r d  
extends o f f  t h e  g r i d  i n  t h r e e  d i r e c t i o n s  ( P l a t e  111) 

Within t h e  t h r e e  areas  of threshold  anomalous z inc  content  
a r e  s i x  s i z e a b l e  a reas  conta in ing  s t rong ly  anomalous z i n c  content .  

f ' A l l  s i x  zinc-anomalous a reas  a r e  a t  l e a s t  p a r t i a l l y  co inc ident  
k - ~  with copper anomalies and a l l  conta in  anomalous cadmium. Both 

copper and cadmium a r e  l e s s  mobile than z inc  i n  an oxid iz ing  environ- 
ment and t h e  areas  of co inc ident  anomalous z inc ,  copper, and cadmium 
con ten t  a r e  bel ieved t o  be of g r e a t e s t  i n t e r e s t .  The l o c a t i o n  and 
s i z e  of t h e  z inc  anomalies toge the r  wi th  t h e  peak values i n  z inc ,  
copper, and cadmium a r e  a s  follows: 

Anomaly Grid Location S i z e  Peak Values 
(feet) Zinc Copper Cadmium 

( P P ~ )  ( P P ~ )  ( P P ~ )  

A 0+00/7W 900 x 60 800 86 0.8 
B OS00/2E 450 ~ 2 0 0  1280 6 4  0 .8  
C 0+00/6E 700 x400 854 70 0.7 
D 4 S / 1 5 ~  500 x400 1760 94 0.6 
E 0+00/30E 1000 x400 1260 528 2.0 
F 8S/4 3E 2200+x400+ 3470 620 28.0 

1200+x500+, 
i r r e g u l a r  

Anomaly A l i e s  wi th in  an a r e a  of c h l o r i t e - p y r i t e  a l t e r a t i o n  
and rock exposures wi th in  and near  t h e  anomaly c o n s i s t  of i n t e r -  
mediate t u f f  and b a s i c  t u f f  b recc ia .  Areas of s t r o n g  c e n t r a l  zone 
a l t e r a t i o n  l i e  t o  southeas t ,  south ,  and w e s t .  Poss ib le  bedrock 
z i n c  minera l i za t ion  may be r e l a t e d  t o  an unexposed vein system. 



Anomaly B c r o s s e s  t he  boundary between s txong c e n t r a l  
zone q u a r t z - s e r i c i t e - p y r i t e  a l t e r a t i o n  and s t r o n g  sericite- 
c l a y - p y r i t e  a l t e r a t i o n .  Acid t u f f  w i t h  suspec ted  d i ssemina ted  
s p h a l e r i t e  i s  exposed wi th in  t h e  area o f  t h e  anomaly. 

Anomaly C l i e s  almost  e n t i r e l y  w i t h i n  t h e  a r e a  o f  c e n t r a l  
zone a l t e r a t i o n .  Rocks exposed a r e  a c i d  and i n t e r m e d i a t e  
t u f f s  c o n t a i n i n g  s t r o n g  d i ssemina ted  p y r i t e .  The anomaly i s  
d e f i n i t e l y  worthy of  f u r t h e r  i n v e s t i g a t i o n .  

Anomaly D l ies  e n t i r e l y  w i t h i n  t h e  a r e a  of s t r o n g  c e n t r a l  
zone a l t e r a t i o n .  Rocks exposed c o n s i s t  o f  a c i d  t u f f s  w i t h  
moderate t o  s t r o n g  d i ssemina ted  p y r i t e ,  Oxidat ion of  s u l f i d e s  
i s  very  s t r o n g  i n  t h i s  a r e a  and f u r t h e r  i n v e s t i g a t i o n  i s  
warranted.  

Anomaly E i s  puzz l ing  as it l i e s  l a r g e l y  i n  an a r e a  of  
u n a l t e r e d  rocks .  Only a  f e w  exposures  are p r e s e n t  w i t h i n  t h e  
anomaly, however, and f u r t h e r  i n v e s t i g a t i o n  may be warranted as 
t h e  anomaly l i e s  j u s t  e a s t  of an a r e a  o f  moderate q u a r t z -  
s e r i c i t e - c l a y - c h l o r i t e  a l t e r a t i o n .  

Anomaly F i s  even more puzz l ing  than  Anomaly E a s  it l ies  
f a  
' k ~  e n t i r e l y  w i t h i n  an a r e a  of u n a l t e r e d  rocks .  Most of  t h e  

anomalous a r e a  i s  covered by s u r f i c i a l  d e p o s i t s  ( 9 0 % )  b u t  
n e a r l y  a l l  rock types  mapped a r e  p r e s e n t  w i t h i n  i t s  l i m i t s .  
The a r e a  of  t h e  anomaly is  low-lying and a  major d ra inage  t r e n d s  
down a  p o r t i o n  of  it. The very  h igh  z i n c ,  copper ,  and 
e s p e c i a l l y ,  cadmium con ten t  of  p o r t i o n s  of  t h e  anomaly, however, 
i n d i c a t e  t h a t  t h i s  a r e a  cannot  be  ignored .  Cadmium i s  c l o s e l y  
a s s o c i a t e d  wi th  s u l f i d e  z inc  ( s p h a l e r i t e )  and, due t o  i t s  
lesser m o b i l i t y ,  t ends  t o  remain behind a f t e r  t h e  z i n c  has  been 
mobi l ized by o x i d a t i o n .  A s  a  consequence t h e  h igh  ( 2 8  ppm) 
cadmium c o n t e n t  of a p o r t i o n  o f  t h e  anomaly may be ve ry  s i g n i f i c a n t .  

Copper - North Gr id  

The combined 1973-1974 r e s u l t s  o f  sampling i n  t h e  North Grid 
a r e a  i n d i c a t e  t h e  presence of  s i x  g e n e r a l  areas c o n t a i n i n g  
t h r e s h o l d  anomalous copper c o n t e n t  o r  g r e a t e r .  A l l  c o n t a i n  a t  
l e a s t  one sample having anomalous o r  s t r o n g l y  anomalous copper 
c o n t e n t  and a l l  a r e  a s s o c i a t e d  w i t h  a r e a s  o f  anomalous z i n c  con ten t .  

The r e s u l t s  of t h e  copper a n a l y s e s  are shown i n  d i g i t a l  and 
contoured form on Plate I V .  The copper anomalies a r e  s m a l l e r  
and more r e s t r i c t e d  i n  a r e a  t han  t h e  corresponding z i n c  anomalies.  
I n  t h e  anomalies de f ined  by t h e  1974 sampling,  t h e  l o c a t i o n  of  
t h e  h i g h e s t  copper con ten t  cor responds  c l o s e l y  w i t h  t h e  h i g h e s t  

e, 
cadmium c o n t e n t .  The copper r e s u l t s  sugges t  s t r o n g l y  t h a t ,  a l though 
they  are of  r a t h e r  low a b s o l u t e  c o n t e n t ,  f u r t h e r  i n v e s t i g a t i o n  of 
t h e  z i n c  anomalies should be  c e n t r e d  on t h e  p o r t i o n s  which a l s o  
c o n t a i n  anomalous copper c o n t e n t .  I 
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C? 
Zinc - South Grid  

R e s u l t s  o f  t h e  1974 sampling on t h e  South Gr id  are shown 
on P l a t e  V. The r e s u l t s  r e v e a l  t h e  presence  of t h r e e  s i g n i f i c a n t  
east- t o  no r theas t - t r end ing  zones w i t h  s . t rongly  anomalous z i n c  
con ten t .  The l o c a t i o n ,  s i z e ,  and peak v a l u e s  f o r  z i n c  and 
a s s o c i a t e d  copper and cadmium of  t h e  anomalies are as fol lows:  

Anomaly Grid  Locat ion S i z e  Peak Values 
(feet) ppm Zn ppm CU ppm Cd 

G 20S/ 7W 1400x200 1840 332 6.8 
H 5W/26S 600x100 1080 6 8  1.5 
I 5W/40S 900x100 1080 56 40.2 

Anomalies H and I t r e n d  downslope and t h e  l a c k  of  c l o s e  
correspondence wi th  copper anomal ies  s u g g e s t s  t h a t  t h e y  a r e  
caused by l o c a l i z e d  sources  and are exaggera ted  by downslope 
seepage.  Anomaly G t r ends  a c r o s s  s l o p e  i n  p a r t  and i s  l a r g e l y  
c o i n c i d e n t  w i t h  anomalous copper  and cadmium c o n t e n t .  No geolog ic  
mapping has  been conducted on t h e  South Grid  s o  f u r t h e r  i n t e r p r e -  
t a t i o n  i s  n o t  p o s s i b l e  b u t  it appears  l i k e l y  t h a t  Anomaly G i s  
caused  by a l i n e a r  mine ra l i zed  zone and f u r t h e r  i n v e s t i g a t i o n  i s  

" ?  
d e f i n i t e l y  warranted.  

\ i 
Copper - South Grid  

R e s u l t s  o f  t h e  1974 sampling on t h e  South Grid  are shown 
on P l a t e  V I .  Four a r e a s  of  anomalous copper c o n t e n t  a r e  e v i d e n t  
i n  t h e  r e s u l t s .  The northernmost anomaly i s  c l o s e l y  c o i n c i d e n t  
w i th  z i n c  anomaly G and s t r o n g l y  s u p p o r t s  it. The n e x t  anomaly 
t o  t h e  s o u t h  i s  much weaker and i s  c o i n c i d e n t  on ly  w i t h  t h e  

I 

ups lope end of  z inc  Anomaly H s u g g e s t i n g  t h a t  Anomaly H i s  l a r g e l y  1 
due t o  downslope seepage. The remaining two anomalies a r e  q u i t e  I 

weak and co inc ide  only  i n  p a r t  w i t h  z i n c  Anomaly I. I t  i s  probable  1 
t h a t  t h e  z i n c  and copper anomalies i n  t h e  Anomaly I a r e a  r e p r e s e n t  1 
l o c a l i z e d  sources .  1 1 

Lead - North Grid  1 1 
The l e a d  con ten t  of 15 s o i l  samples w a s  ana lysed  du r ing  

1973 wi th  r e s u l t s  ranging from 20 t o  46 ppm. The low l e a d  
c o n t e n t  showed l i t t l e  r e l a t i o n  t o  z i n c  c o n t e n t  and t h e  1974 

I 
samples w e r e  n o t  analysed f o r  l ead .  1 

S i l v e r  - North and South Gr ids  1 
i 

The s i l v e r  con ten t  of 43 samples w a s  determined du r ing  t h e  
1973 su rvey  and t h e  c o n t e n t  o f  an a d d i t i o n a l  31  samples was 

Ci determined du r ing  1974. Of t h e  74 samples ana lysed ,  55 conta ined  
less t h a n  0.5 ppm and it i s  concluded t h a t  background va lues  a r e  

- - - - - - - --- 



0 
less than  0.5 ppm. The h i g h e s t  s i l v e r  c o n t e n t  determined i n  t h e  
1974 samples ana lysed  was 1 .5  pprn and t h e  s i g n i f i c a n c e  o f  t h e  
weakly anomalous s i l v e r  c o n t e n t  a t  s e v e r a l  l o c a t i o n s  i s  u n c e r t a i n .  

Cadmium - North and South Gr ids  

Due t o  t h e  r e l a t i v e l y  h i g h  m o b i l i t y  of  z i n c  i n  s u l f i d e  environ-  
ments,  t h e  cadmium c o n t e n t  of  a l l  1973 samples c o n t a i n i n g  i n  exces s  
o f  200 pprn z i n c  was determined i n  an a t t e m p t  t o  more c l o s e l y  p i n p o i n t  
t h e  bedrock source  of t h e  geochemical anomal ies .  During 1974, t h e  
cadmium c o n t e n t  of an a d d i t i o n a l  31 samples c o n t a i n i n g  i n  exces s  o f  
200 pprn z i n c  was determined. Cadmium i s  c l o s e l y  a s s o c i a t e d  w i t h  
s u l f i d e  z i n c  ( s p h a l e r i t e )  and due t o  i t s  lesser m o b i l i t y ,  t ends  t o  
remain behind a f t e r  z i n c  has  been mobi l ized  by o x i d a t i o n .  

Although a l l  samples ana lysed  f o r  cadmium con ta ined  anomalous 
z inc ,  1 4  o f  59 ana lysed  conta ined  less than  0.2 pprn Cd. Because of  
t h e s e  r e s u l t s  and t h e  g e n e r a l  very low geochemical  c o n t e n t  o f  z i n c  
i n  rocks  i n  t h e  southwestern  p a r t  of  t h e  p rov ince ,  t h e  background 
f o r  cadmium i s  cons idered  t o  be  l e s s  t han  0.2 ppm. 

Anomalous cadmium c o n t e n t  w a s  d e t e c t e d  i n  a l l  b u t  one of  t h e  
z i n c  anomalies desc r ibed  he re in .  Unexpectedly,  s t r ~ n g l y  anomalous 
cadmium i s  p r e s e n t  i n  two z i n c  anomalies which l i e  i n  areas of  
u n a l t e r e d  rocks .  These two z i n c  anomalies (F  and G )  would probably 
n o t  w a r r a n t  f u r t h e r  work excep t  f o r  t h e  accompanying s t r o n g l y  
anomalous copper and cadmium con ten t .  The anomalies may p o s s i b l y  
r e p r e s e n t  m i n e r a l i z a t i o n  a t  a f l a t - l y i n g  a l t e r e d - u n a l t e r e d  i n t e r f a c e  
which l i e s  a t  shal low depth.  

CONCLUSIONS 

Although t h e  s t r a t i g r a p h i c  succes s ion  h a s  n o t  y e t  been d e t e r -  
mined, t h e  presence  of  b a s i c  t o  a c i d  p y r o c l a s t i c  rocks ,  pos t -  
p y r o c l a s t i c  w a t e r l a i n  t u f f aceous  sed iments ,  and s t r o n g  a l t e r a t i o n  
zoning s u g g e s t s  t h a t  an environment f avourab le  f o r  t h e  occur rence  
of volcanogenic  massive s u l f i d e  d e p o s i t s  e x i s t s  w i t h i n  t h e  c l a im  
group which i s  s i m i l a r  t o  t h a t  f u r t h e r  sou th  n e a r  known d e p o s i t s  on 
t h e  Cheha l i s  River. The numerous z inc - in - so i l  anomal ies ,  suppor ted  
i n  p a r t  by c o i n c i d e n t  anomalous copper  and cadmium c o n t e n t ,  s t r e n g t h e n  
t h e  hypo thes i s  a l though no occur rences  have y e t  been found on t h e  
claim group. The geochemical va lues  sugges t  any massive s u l f i d e  
d e p o s i t s  p r e s e n t  w i l l  con ta in  predominent z i n c  w i t h  subord ina t e  
copper  va lues .  

The z i n c  anomalies war ran t ing  f u r t h e r  i n v e s t i g a t i o n  a r e  B,  C ,  
D,  and G .  Ques t ionab le  anomalies whose metal c o n t e n t  i s  of a 
magnitude t h a t  f u r t h e r  work t o  assess t h e i r  v a l i d i t y  i s  war ran ted  
are A, E l  and F. 



RECOMMENDATIONS 

The fo l lowing  work programme i s  recommended i n  t h e  area 
o f  t h e  z i n c  anomalies: 

1. Conduct f u r t h e r  d e t a i l e d  geo log ic  mapping and c a r e f u l  
p rospec t ing  i n  t h e  a r e a  of  z i n c  anomal ies  A-G. I f  
favourab le  rocks  o r  showings are found i n  t h e  a r e a s  of  
Anomaly G ,  expand t h e  North Grid  t o  t h e  s o u t h  and east 
and s t a k e  a d d i t i o n a l  c la ims ,  i f  necessary .  

2 .  Conduct f i l l - i n  geochemical sampling s o  t h a t  z inc-  
anomalous a r e a s  are covered by a sampling g r i d  w i t h  
s t a t i o n s  100 f e e t  a p a r t  on l i n e s  200 feet  a p a r t .  

3 .  Conduct an e lec t romagnet ic  (EM) test  survey  i n  t h e  
a r e a  of t h e  z i n c  anomalies u s ing  shootback- type equip- 
ment t o  determine i f  conduc t ive  zones are p r e s e n t .  I t  
should  be  no ted  t h a t  t h e  c o n d u c t i v i t y  o f  any massive  
s u l f i d e  bodies  p r e s e n t  w i l l  be  dependent on t h e  preseiice 
o f  p y r i t e  o r  base  m e t a l s  o t h e r  t h a n  s p h a l e r i t e  a s  t h e  

( ' 1  
l a t t e r  i s  usua l ly  non-conductive. The su rvey  should  be  

k2 expanded i f  p o s i t i v e  r e s u l t s  are encounte red .  

4 .  Conduct b u l l d o z e r  t r e n c h i n g  i n  t h e  a r e a  of  any sha l low 
conduc tors  found by t h e  EM survey  t o  de te rmine  t h e  
n a t u r e  of m i n e r a l i z a t i o n  p r e s e n t .  

D r i l l i n g  would be  i n d i c a t e d  i f  t h e  recommended work programme 
i s  s u c c e s s f u l  i n  f i n d i n g  s i g n i f i c a n t  mine ra l  showings and d e f i n i n g  
d r i l l i n g  t a r g e t s .  



STATEMENT O F  EXPENDITURE 

Mirl-Ex S e r v i c e s  L t d . ,  A u g u s t  2 9 ,  1 9 7 4  
G e o c h e m i c a l  S u r v e y  $ 1 , 2 6 3 . 6 9  

Min-Ex S e r v i c e s  L t d .  , November 2 1 ,  1 9 7 4  
G e o c h e m i c a l  S u r v e y ,  Geologic Mapping, 
Map P r e p a r a t i o n ,  R e p o r t  3 , 0 4 2 . 9 8  

Chemex L a b s  L t d .  
Invoice # 1 1 3 8 7  - $ 4 5 . 7 5  

1 2 3 7 8  - 3 8 2 . 7 2  
1 2 5 5 1  - 1 1 1 . 8 3  
1 2 5 8 6  - 2 8 . 8 0  
1 2 6 3 8  - 4 1 . 8 5  
1 2 6 4 2  - 1 1 . 0 3  
1 2 7 3 2  - 1 9 . 8 0  
1 2 8 4 1  - 1 3 5 . 4 5  
1 3 2 2 2  - 1 5 . 5 0  7 9 2 . 7 3  

$ 5 , 0 9 9 . 4 0  

I /  \ 
P e r s o n n e l  D a t e s  W o r k e d  on P r o p e r t y  

L 1 
K e r r y  M c C u l l a g h  A u g u s t  1 6 - 2 3 ,  O c t o b e r  

4-6 ,  1 9 7 4  

M a t t h e w  F i t z g e r a l d  A u g u s t  1 5 - 2 3 ,  O c t o b e r  
4-6,  1 9 7 4  

P a t  H e n r y  A u g u s t  1 6 - 2 0 ,  1 9 7 4  

M. J. F i t z g e r a l d ,  P .Eng .  A u g u s t  1 6 - 1 7 ,  2 1 - 2 2 ,  
S e p t e m b e r  2 6 - 2 7 ,  October 
4 - 6 ,  1 9 7 4  





212 BROOKSBANK AVE 
I NORTH VANCOUVER, B C 

CANADA 

TELEPHONE. 985-0648 CHEMEX LABS LTD. AREACODE. 604 

ANALYTICAL CHE,MlSTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 26808 

TO : Mr. Wm. Mc~ullagh INVOICE NO. 11387 
Ste. B. 101 - 535 Thurlow St., 
Vancouver, B. C. RECEIVED May 21/74 



I 
212 BROOKSBANK AVE. j i 

NORTH VANCOUVER, B.C. 1 
CANADA V7J 2C1 I 

TELEPHONE. 985-0648 CHEMEX LABS LTD. AREA CODE: 

I 
I 

604 

* ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

GERTIFiCATE OF ANALYSIS 
TO : h i m  Lake Mines Ltd. , 

c/o Mr. Wm. McCullogh 
101 - 535 Thurlow 

ATTN: Vancouver, 33. C. 

CERTIF~CATE NO. 28225 

INVOICE NO. 12378 

RECEIVED Aug. 27/74 

ANALYSED Aug. 30174 

I 7n r;n .-" . f 
M E M B E R  

C E R T I F I E D  B Y :  
CANADIAN TESTING 

ASSOCIATION 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 
n 
Y 1 CHEMEX LABS LTD. AREA CODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS s REGISTERED ASSAYERS 

CERTIFICATE OF ANAL't'SlS CERTIFICATE NO. 28226 

TO: Swim Lake Minee, Ltd. , INVOICE NO. 

c/o Mr. Wm. McCullogh 12378 

101 535 Thurlabl RECEIVED Aug. 27/74 
Vancouver, B. C. 

ATTN : ANALYSED Aug* 30/74 cc: Wn-ex 

SAMPLE NO. . 
PPM PPM 
Cupper Zinc 

E5 S44 3 7 
46 12 20 

E5 S48 8 34 
' El0 S18 I 12 4 3 

20 -- 7 2 4 
I 

i 
22 3 8 80 
24 30 34 

1 26 20 102 
I 2 8 22 57 , 

30 - 12 30 
32 2 8 123 
34 8 43 

f -  1, 36 6 13 
k- 1 38 10 34 

- 40 65 
42 7 30 
04 13 47 '. I El0 648 42 233 

I 88 El 20 10 5 
I 2 36 375- 

I 3 70 70 
4 36 55 

0 

6 22 127 
8 10 50 

- - 10 3 7 
12 26 70 
14 18 6 2 

I 16 8 4 7 
17 20 65 
19 10 6 2 
20 8 65 
22 14 218 
2 4 2 4 108 
26 10 120 
281 8 83 
30 10 32 
32 10 120 
34 10 135 
36 

N, ,8 
4 18 
50 406 

Std .  70 50 

,+-*a ,* -I a, 
MEMBER 2 , ./ CERTIFIED B Y :  . . >/ ./ . ' . ~...6!-'d&&*---". 

CANADIAN TESTING 

ASSOCIATION 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 

C CHEMEX LABS LTD. CODE: 604 

r ANALYTICAL CHEMISTS r GEOCHEMISTS e REGISTERED ASSAYERS 

CERTlFlCATE OF ANALYSIS CERTIFICATE NO. 28227 

TO. Swim Lake Mines Ltd. , INVOICE NO. 

c/o Xr. Wm. McCullogh 12378 

101 - 535 Thurlcw RECEIVED Aug. 27/74 
V~unc~ruver, B *C. 

ATTN: cc:. Mn-ex ANALYSED Aug. 30174 

SAMPLE NO 
PPH PPM 
Copper Zinc 

I8 E40 3 13 
44 24 Z 12 

1 N8 E45 2 1 12 7 
244 E l 6  7 41 

17 7 . - -- - --- -. .- - 34 -- 

18 1 7 
19 1 9 
20 14 6 7 

21 1 2 
2 2 3 . - -- .-- -- - - - --- -- - 45 
23 7 112 
2 4 14 189 

i i 2 6 138 76b 
<I 27 34 800 

- _ _~28--- -- -. .- -.__A. .- - --a0 -__-- -- 
30 4 1 2 75 

! 32 8 9 2 
34 33 225 
36 8 155 
3 8 16 . - .- -- 218 - -- 
40 2 6 344 

1 42 8 164 
44 16 8 3 

, N4 245 10 95 
S L X 6  -- 190 

I 
I 

17 9 4 600 
I k 18 60 40 0 

20 2 8 450 
21 6 65 
22 2 3 $6 
2 3 52 9 5 
24 80 255 
25 20 32 7 
26 50 2 11 
27 3 3 206 

c: 
2 8 11 200 
30 45 2 85 
32 22 9 2 

* s,+ 
$4 34 14 2 11 

19 18 19 4 
S td. 72 47 

2 -- 
, z-,. /- ; 

M E M B E R  - < ,,f 
CANADIAN TESTING 

C E R T I F I E D  B Y :  ' . .a! a .& d L. c. ------A 

ASSOCIATION 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 

&f-! i ) CHEMEX LABS LTD. AREA,oD,: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTlFlCATE OF ANALYSIS CERTIFICATE NO. 28228 
TO: Swim Lake Mines L td .  , INVOICE NO. 

c/o M r .  Wnt. McCullogh 
12370 

1 0 1  - 535 Thurlow RECEIVED h g .  27/74 
Vsncower, B. C. 

ATTN : cc: Min-ex ANALYSED Aug . 33/84 

S A M P L E  NO. : 
PPM PPM 
Copper Zinc 

S4 ~ 3 6 -  1 3  144 
38 12  225 

I 40 29 330 , 42 11 57 
44 -- 6 4 3 

' S 4 E 4 5  14  160 
S 8 E 1 0  14  5 7 

I 

i 
11 32 120 

I 
12  22 144 
1 3  2 4 140 

I------- 
I 14 8 6 5 
I 
I 15 5 18 

16 30 29 5 
0 i 17  8 2 8 

1- - 18 - 32 12 7 
20 12 115 

I 2 1 2 7 131 
22 10 62 

I 24 2 8 131 
26 - _  16 I-- 200 
28 16  174 

! 30 32 16 9 
1 32 18 148 
I 
I 34 14 1 89 
---36 12  112 

38 6 50 
40 22 265 
42 620 268 
44 295 2500 

$8 E45 30 179 
EBL 9s 20 ' 65 

10s 18 9 2 
11s 2 4 89 
12s 20 98 

EBL 512 E l  4 7 
i 

72 
3 22 105 

4 12 2 2 
5 118 70 

C) 6 26 86 
0 

Std. 7 2 4 7 
I 

MEMBER 

CANADIAN TESTING C E R T I F I E D  B Y :  . . . 

ASSOCIATION 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER, B C. I 

CANADA V7J 2C1 

TELEPHONE. 985-0648 

0 CHEMEX LABS LTD. AREA CODE. 604 

e ANALYTICAL CHEMISTS r GEOCHEMISTS e REGISTERED ASSAYERS 

CERTOFICATE OF ANALYSIS CERTIFICATE NO. 2 L; + . - .  -u 

INVOICE NO. 

I"? * -  ?*a4 f l ' y ~ ~ X ~ . ~ ,  RECEIVED 
2 3  ~ 2 s ~ ~  c 2 i j 7 1 t  

Bonecavar, B,C. 
A I T N .  ANALYSED e -  9 1  8 -. 6 * t'r.im- 3 2 . .  I - ?  

- --- - 
I 
1 SAMPLE NO. & A *  " " 

1 --- -T-y; - . . * .  -- 
6 - u - a  ,.A& .-J 1 *. 2 3  

9 1, 2 ,O 
PO .. %< 3 %  

L f r b  ~6 
- - -3 -- 

13 r i. l e i  
14 -% 5 --- 

15 2. .* 
J ,  

4 5  
Li i  r l  47 

- --. -- ?'s ---&,- - -&--- - 

36 t r - t.4 : 5 
19 2 {; v 3 

(- -1 . 20 * &7 2 2 
I 

, - 4 i r  i b ~ ;  
- 3 4  .- .. -- 

& L  - -- - .* - 
26 C i ": ; 20  

1 
18 4-6 fii3 '. -i 

1 
30 c., @ ;A 3 
32 z. J. 6 

- . .. 34 - &% 
36 a U  t S$B 

I 
$ 8  i!GT 20  

1 40 i~ +,A 1 
42 136 7 6 0  

- - -- -a- -- " ", 4 b-- -- - 4 4  / h . l l  $12 L45 1 b  .Y 60 
;;iL \'?Q .; :: 4 
WIBL 18s i G  b_"r 

Id 16 4 i ;  
., =, r .  

e. J J  

ltl li .$ti 
119 2 b  .13 25 
20 i4 2 8  
Y 1 22  :i 9 
22 * -- - 

" W . r  

9 3  3.4 10 
2 4  68 8 2 
2 5  I6 28 
21 
I - 2 b  

"I 

3 9  
- - -- . -* 
SQd*  72 4 7 

*,- --'. - 
,, , -/,. ' 

MEMBER " I ' .~*  

CERTIFIED B Y .  I ,  

CANADIAN TESTING 

ASSOCIATION 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 

C CHEMEX LABS LTD. AREA CODE: 604 

e ANALYTICAL CHEMISTS GEOCHEMISTS e REGISTERED ASSAYERS 

CERTIFICATE OF ANAL'I'%I$ CERTIFICATE NO. 2~ 2 $ 0  

TO: C"t.fr.! Lake ? - l f n e ~  L t d , ,  INVOICE NO 1 2 3 7 8  
c / o  Kr, Wm, YcCulle~b, 
!?I - 5 3 5  Thurlaw, RECEIVED 

h u g ~ s t  22/74 

4 

6 32 18 - - - - -  -- --- --- 

33 40 77 
34 5 7  169 

i 

i 6 55 295  
/ 8 3.0 70 
i / 10 2 2  70 

WBL S12 W10 
_WPL- 815--W2 2-- 

WBL 816 W10 
WBL Sl.6 E4 

8 12 39 
10 14 47  
12 lo 4 5  

WBL 816 El5 
VBL S20 332 2 4  S f  

4 16 50 
6 48 6; W B L S 2 0  Y8 9 34 

1640  

SCd. 72 50 
- 

,.YT;=, -- 2 :*' 
M E M B E R  CERTIF IED B Y ,  , , ' A ~ - ~ * < $ L L - ~  <->- 

CANADIAN TESTING . . 
ASSOCIATION 

-- -- - 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 

O CHEMEX LABS LTD. AREA CODE: 604 

r ANALYTICAL CHEMISTS a GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 242311 

TO: INVOICE NO. L.2378 
RECEIVED Au~uwt 27676  

ATTN: V O ~ ~ ~ V U O P ~  B.60 ANALYSED August 7Q /74 
e@ :wfn-EX 

p 2'2 ~ , - a 4  . , 
SAMPLE NO. . 

-+e%-%+y 3 9  - .r 

;??I;, 324rlr2 19 13? 
6 F *  2 2 b f 

WBL S l k b J B  3Q 1164 

- 

, 

I _ - L  

i 
I 

I 

-- - 

i 
i 

- . - ---- i 
I 

-- 

_.<-a 

MEMBER 

CANADIAN TESTING 

ASSOCIATION 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

I 
I 

TELEPHONE: 985-0648 
i 

CHEMEX LABS LTD. AREA CODE: 604 
I 

ANALYTICAL  CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTlFiCATE OF ANALYSIS CERTIFICATE NO. 28426 

Swim Lake Mnes 
1 0 1  - 535 Thurlow 
Vancouver, B. C. 

INVOICE NO. 12551 

RECEIVED Sept .  13/74 

35 
37 22 72 

I 39 2 2 680 
4 1  28 225 

N4 E4 3 10 7 7 
' ~ 4 - - . - _ ~ 3 9 ~ ;  so L - --- 

31 6 295 
33 30 123 

i - 35 2 2 189 
\ -1, 37 8 255 

- - ---39 -1s- - - - -- 

41  2 2 660 
I 54 E4 3 8 233 
N8 E7 1 3  80 

9 10 55 

1 _2f 33 
3 -  8 3cI 89 --- , --- . -- .. - -4 

1 35 12 102 
.37 40 295 
39 1 8  72 

' 
4 7 c  -- 1 58 El9 5 6 211 

I 
I 2 3  52 360 

I 
25 2 2 275 
2 7 1 4  86 
39 1 '\9 -. 1 71 . 
31 20 360 
33 14 95 
35 36 12 7 
3 7 1 3  144 
19 l ?  3 5  
4 1  12 29 5 

S8 E43 4 70 2000 
WBL S 12 W1 21  169 

F: ) E l  3 41 
&--"' -13 ~5 1 R -- 19'2 -- 

Std. 72 5 5 

MEMBER 
CERTIF IED B Y :  

CANADIAN TESTING 

ASSOCIATION 



I 
21 2 BROOKSBANK AVE. I 
NORTH VANCOUVER, B.C. 

I 
I 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREACODE: 604 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 
I 

n m  mr=nplrv TELEPHONE. 985-0648 ' " BS LTD. AREA COD,: 604 

* ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANiALYSiS CERTI FICATE NO. 28578 

SgQjlm Lake Minea INVOICE NO. 127 32 
c/o Mr. W .  McCullogh , 

101 - 535 Thurlaw RECEIVED Sept.  30/74 

ATTN : 
Vancouver, B. C. ANALYSED Oct. 4 / 7 4  

n _ 
/ / I  11% -- 1'' , 

67 MEMBER ~ ~ i 3 ~ l ~ ~ ! J  B'f p- 
CANADIAN TESTING 

ASSOCIATION 

-- - -- -- 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE. 985-0648 CHEMEX LABS LTD. ARE, CODE: 604 

* ANALYTICAL CHEMISTS * GEOCHEMISTS REGISTERED ASSAYERS 

CERPIFICAS"E OF ANl$kYS!% CERTIFICATE NO. 27062 

TO. %&In bkta ~!I~Qs, INVOICE NO. 

c/o Mr, W i l l l a m  McCullogh, 12638 

501 - 539 Thurlm, RECEIVED Sept.20174 
V - ~ u ~ e x ,  B.C. 

ATTN: cc:H9n-&x S ~ h d e ~ t ~  Ltd. * ANALYSED Sept.  25/14 
-. 

r : ~'3,',?4 ) 3?$?-3 FBM 
(N ,cci,:-- .rs,  .;. &add- 5 ilver 

$112 Wf4 
f-*--#-- 

5 s  6 ,O 1.8 
" "  8, f  
/ 

4 0.5 
1 Wg 526 3.7 6 0.5 

W!3 8-40 1 1.3  * C f e 5  .< - 1.0 * 0.5 -wxo - 8 s  - -  - --- -- - -- -- -- . 

.. $tQ.xG d I V e t -  * 0.5 
$12 E38 C: A 2 , ~  0.5 
$12 E42 ' 2,s 0.5 
512 E44 -? (J 4 * 7 * 0,s 
512 E45 --- - .-. - - -- -I :A -- 5.7 * 0.5 - -- - - - --- 
S8 El6 .cm 2 1.7 < 0,s  
S8 E42 L a  311.0 B e 0  

"~44- / 1, - ----- - 19.5 1.0 
58 E4T' I ' x . 7  i.> 1.6 

3.5 -54 _ Ji"m3Q _ - O e 5  . - -. . - 

Ef4 E26 *- . 3.7 1,s 
84 E27 2 .3  1.0 
N4 E28 ' 2. 2.0 0,s 
HiQ E38 c.2- 1 , ~  * 0,s 

i --- 84 - E40 5" 2*3  c 0.5 -- .- - - - - 
I BJ8 E38 s "  2.5 0,s 
j 16E 4' - le3 6 0.5 

171 r * 1 5 * 0,s 
1 m 24E +Z 1.5 * 0.5 

27E - r 2 4.0 - ~ L Q - -  -- . - - - - - .-- - - . 
OH 35E , 7" L e o  0.5 

1 OPS 37E ' 2  1,O 9.5; 
I QPT 40E . 5 ; f  1.7 * 0 , s  

ON 4U 'Y 5 * 0,s 
0 44E 2.0 0,s 
a 45E & a z  1.3 4 0 . 5  

~ ~ , U ; L C V Y C , ~ C A  c-... ti. -- 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 

0 CHEMEX LABS LTD. AREA CODE: 604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS , CERTIFICATE NO. 2 8 ~ 9  
TO: siocim m e  Mhl(s, INVOICE NO. 

c/@ XI* Y* &W&&, 12642 

101 - 535 'Phtwlew, RECEIVED $ e ~ t r 2 Q / 7 4  
ATTN: Vm-r,B*C* ANALYSED 

rre i MitF..Zx Services ~ g d ,  Sept .25/74 
SAMPLE NO. I'PM PP8f 

- p e r  
S24/wsraO Ziac 18 43 

k § / m 0  80 
l i :  27 

ZSS 
56 

(4 I j41 
141 

el 
I li 43 

22 
"7 4 14 --- 

7 
i. U7h?IO 5s 

1 a 10s 

i 
---- -- 

1 
-- - 

I 

c.1: 

I 
I 
1 
[ 
- .- 

-.--- 

-- 

n 
// 

I '  
n 

MEMBER 

CANADIAN TESTING CERTIFIED BY:  . . 
ASSOCIATION 

- 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE. 985-0648 

fi CHEMEX LABS LTD. AREA 604 

* ANALYTICAL CHEMISTS * GEOCHEMISTS r REGISTERED ASSAYERS 

CERPlFiCAlE OF ANALYSiiS CERTIFICATE NO. 28670 , 



I 

21 2 BROOKSBANK AVE. 
I 

NORTH VANCOUVER, B.C. 
I 
1 
I 

CANADA V7J 2C1 I 
TELEPHONE: 985-0648 CHEMEX LABS LTD. 

I 

C 
I 

604 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSlS CERTI FICATE NO. 28669 , 

T o :  Min-Ex S e r v i c e s  Ltd., INVOICE NO. 12841 
254 E 4 t h  
Nor th  Vancouver, B. C. RECEIVED Oct .  17/74 

ATTN: ANALYSED 
Swim Lake Mines L t d . ,  Oct .  21/74 

SAMPLE NO. : 
PPM PPM 
Copper Zinc 

id BL 512 2 0 10 2 
S 1 3  2 1 7 2 
S 1 4  1 8  6 7 

i S15 7 2 2 
I 

- S37 40 120 
4 S 38  36 

S 39 4 30 
40 20 4 5 

I 4 1  2 8 - 600 
42 - 2 0 10 2 
4 3  3 1 8  
45 2 1  6 2 
47 2 4 55 

/ ' '  BL S48 
,y-.--"-- 

48 123  
ON - E28 , - 277 900 - 

29 410 
-- 

1080 - 
j 30 76 660 - 
! 
i 

3 1 34 482 - 

I 32 26 344 - 
3 3  1 6  800 - 
34 13 12 / 
35 1 3  135 
36 13 265 - 
46 26 135 
4 7 1 4  14 8 
4 8 1 3  10 5 
49 1 0  10 5 

ON E50 2 0 10 5 
S4 E46 2 0 211 

48 1 4  10 2 
49 22 ' 155 

S4 E 50 277 2460 
S8 E46 13 248 

4 7 13 39 2 
4 8 56 950 
49 300 1840 

S8 E 50  1 7 3  950 
S12 E 46 8 25 5 

4 7 1 8  30 5 
48 1 4  620 f i  

S12 E 49 2 1  525 
L L t  - 72 5 0 

MEMBER 

CANADIAN TESTING CERTIFIED B Y :  . 3 . . . ... . 
ASSOCIATION 

I 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER, 6.C 

CANADA V7J 2C1 

0 
TELEPHONE: 985-0648 CHEMEX LABS LTD. AREACODE.  604 

* ANALYTICAL CHEMISTS * GEOCHEMISTS r REGISTERED ASSAYERS 

CER"TlFfCATE OF ANALYSIS CERTIFICATE NO. 28671 

TO: ygj-gx4&rvices Ltd.9 INVOICE NO. 12841 

North Vancouver, B. C .  
RECEIVED Oct. 17/74 

ATTN: ANALYSED Oct. 21/74  



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: 985-0648 CHEMEX LABS LTD. AREA CODE: 604 

a ANALYTICAL CHEMISTS * GEOCHEMISTS REGISTERED ASSAYERS 

I 
I CERTIFICATE OF ANALYSIS CERTIFICATE NO. 28670 

E 
TO: MXn-Ex Services Ltd, , INVOICE NO. 12 841 

I 
I 

254 E 4th 1 

North Vancouver, B .  C .  RECEIVED Oct. 17/74 

ATTN: ANALYSED Oct.  21/74 

SAMPLE NO. : 
PPM PPM 
Copper Zinc 

512 E50 16 620 
5 1 12 2 1400 
5 2 3 3 950 

36 1360 
18 _- 900 -- 

13 400 
13 89 
22 105 
4 4 127 
14 62 
13 4 7 
24 184 
2 6 e3 
24 148 

7_- 144 
10 344 
2 8 85 0 

4 7 22 1120 
I 

I 48 10 5 75 
I 
/---+I 

14 700 ---- 
14 317 

52 30 6 0 
S16 E5S 14 105 
S20 W12 28 200 

14 16 70 - - -- 
S20 W 15 2 8 144 
W15 S22 22 144 

24 4 4 10 5 
25 10 60 
2 6 31 10 8 
27 6 18 
28 1 13 
29 4 14 
30 7 32 
31 6 2 4 
3 2 4 28 
3 3 10 2 4 
34 7 30 
36 16 12 3 

W15 S 38 12 62 . 
Std, 7 4 50 

MEMBER 

CANADIAN TESTING 
CERTIF IED B Y :  . . 

ASSOCIATION 

- -- 



212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C 

CANADA V7J 2C1 

TELEPHONE: 985-0648 

0 
CHEMEX LABS LTD. AREA CODE. 604 

ANALYTICAL CHEMISTS * GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICA'[TE OF ANALYSIS CERTIFICATE NO. 2 F 0  69 

TO: Min-Ex Services Ltd., 
254 E 4th 
North Vancouver, B .  C. 

INVOICE NO. 12 841 

RECEIVED Oct. 17/74 

ATTN: Svim Lake Mines Ltd., ANALYSED Oct. 21/74 

SAMPLE NO. . 
PPM PPM 
Copper Zinc 

NBL S12 20 20 2 
S 13 21 7 2 
S 14 18 6 7 
S 15 7 22 

S 39 4 30 
40 20 4 5 
4 1 2 8 600 

- --- - 42 20 102 
43 3 -- 18 
45 21 62 
47 2 4 5 5 

- BL S48 4 8 12 3 
i ' 1 0 - E28 

. - ---- 277 900 
29 4 10  10 60 

I 30 76 660 
31 34 4 82 

I 
32 2 6 344 

1 
- 33 16 800 

34 13 127 
35 13 135 
36 13 265 

' 46 2 6 135 
-- 47 14 14 8 

48 13 i ~ 5  
- 

49 10 105 
ON E50 2 0 105 
S4 E46 20 2 11 

48 14 10 2 
49 2 2 155 

S4 E 50 277 2460 
S8 E46 13 248 

4 7 13 39 2 
4 8 5 6 950 
4 9 300 1840 

88 E 50 173 950 
S12 E 46 8 25 5 

47 18 305 

Std. 72 50 

MEMBER 

CANADIAN TESTING CERTIF IED B Y :  . . 
ASSOCIATION 

- 



CHEMEX LABS LTD. 
0 ANALYTICAL CHEMISTS GEOCHEMISTS * REGISTERED ASSAYERS 

TO: 

ATTN: 

CERTIFICATE OF ANALYSIS 
ptf~-gx4fgrvices Ltd 9 

North Vancouver, B .  C .  

21 2 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE. 985-0648 

AREA CODE: 604 

CERTIFICATE NO. 

INVOICE NO. 

RECEIVED 

ANALYSED 

12841 

Oct.  17/74 

Oct.  21 /74  

SAMPLE NO. : 
PPM PPH 
Copper Zinc 

W15 S40 8 131 
42 13 144 
4 4 10 131 
45 12 9 8 

- - 4 6 -- 6 3 2 - -- -- 
251i $47 10 43 

- - -. -- - - -. 

--. -- - -- -- - -- 

i \ 
k -1 

- -- - ---- 

I 
I 

- - - -. - - 

- - - - -- - - - - - - 

I 

1 I 

I 

I --- - -- --- - - - -- -- - - 

i 

I 

-- 

I 

' I  

-. 

MEMBER 
C E R T I F I E D  B Y :  CANADIAN TESTING 

ASSOCIATION 

-- 



CHEMEX LABS LTD. 

212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE. 985-0648 

AREA CODE: 604 

ANALVTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAVERS 

CERTIFICATE OF ANALYSIS CERTlFlc l i rE NO. 27062 B 

Min-Ex S e r v i c e s  L t d . ,  INVOICE NO. 13222 
254 E 4 t h  
Nor th  Vancouver,  B. C. RECEIVED 

ATTN : ANALYSED Dec. 31/74 
M r .  M. F i t z n e r a l d  -- 

S A M P L E  N O .  PPM Cor rec ted  
Cadmium 

WBL S12 WO 3 .8  
WBL S16 W4 6 .8  

W5 S26 1 . 5  1 W5 S40 < 0.2 
W10 S42 - - --- - - <  0 - 2  _ . - - - - - - - - -- .. . ----- - - . 

1 WBL S20 W6 1 . 8  
j EBL s12  E38 < 0.2 

I E42 1 . 2  
E44 4.0 

mEBLs_1=5-- - _ __ _ . 4.5 _ - - _ _ _ _  .- -. 
I 

- - 

I S8 E l 6  < 0.2 
i 
I 

E42 2 8 
E44 1 4  

0 ./ 1 S8 E45 0.5 
. S 4 _ - F 3 0 - .  

N4 E26 
j E2 7 

I E2 8 1 . 2  
E38 0.2 

H4 E40 0.5- _ - . - _ _ _ _ _  
N8 E38 0 . 5  
ON 16E < 0.2 

17E < 0.2 
24E < 0 .2  
2 7E ---- 1.8-.- - _ _ _ - - -. . - - - - 
35E 0.2 
37E 0.2  
40E 0 . 5  
4 1E 0.2 
44E 0.2 r 

ON 45E < 0.2  

- 

MEMBER 

CANADIAN TESTING CERTIF IED B Y :  
ASSOCIATION 

- 



MIN - EM SERVICES LTD. 

G E O L O G I C A L  C O N S U L T I N G  

A N D  

M I N E R A L  E X P L O R A T I O N  M A N A G E M E N T  

M. J .  I-ITZGER4LD. P. Eng. 
GEOLOGICAL ENGINEER 

254  EAST 4th STREET 
NORTH VANCOUVER, B.C. 

TEL. 980-4312 

August  29 ,  1974 

Swim Lake Mines Ltd .  
1 0 1  - 535 Thurlow 
Vancouver ,  B. C. 

A t t e n t i o n :  M r .  Wm. McCullagh 

SF 1-20 Group - Geochemical  S u r v e y  

P a r t i a l  B i l l i n g  

Wages 

Matthew F i t z g e r a l d  Aug. 15-27, 1974 
P r e p a r a t i o n  of F i e l d  Equipment  

/" 1 / 2  d a y  @ $2O/day $ 10 .00  
ir' 

Geochemical Su rvey  
7 1 / 2  d a y s  @ $30/day 225.00 

S o r t i n g  o f  s amples ,  d e l i v e r y  t o  l a b  
1 /2  d a y  @ $20/day 10 .00  

K e r r y  McCullagh Aug. 16-23, 1974 
Geochemical Survey  
7 1/2 d a y s  @ $30/day 225.00 

P a t  Henry Aug. 16-20, 1974 
A t l e d  E x p l o r a t i o n  Management 
C o n t r a c t  P a r t y  C h i e f  
Geochemical Survey  
4 1/8 d a y s  @ $80/day 330.00 

Workmen ' s ~ o r n G e n s a t i o n  12 .38  

Sub T o t a l  $ 812.38 





MIN - EX SERVICES LTD. 

GEOLOGICAL C O N S U L T I N G  

A N D  

M I N E R A L  E X P L O R A T I O N  M A N A G E M E N T  

hf. J .  FITZGERALD, P. Eng. 
GEOLOGICAL ENGINEER 

254 EAST 4th STREET 
NORTH VANCOUVER, B.C. 

TEL. 980-4312 

Yovember 21, 1974 

Swim Lake Mines L t d ,  
101-535 Thur low S t ,  
Vancouver , E . C , 

Attn: M r .  Will tam Y c C u l l a ~ h  

AF 1-20 Group - Geochemical Survey 
and Geol o g i c  Mapninq 

August 29 - Novenber 2 1 ,  1974 

>fatthew F i t z g c r a l d  Oct. 4 - 6 ,  1974 
E s t a b l i s h i n g   rid and c o l l e c t i o n . o f  s o i l  samples  
3 days  @ S30lday $ 90.00 

Kerxy McCullaeh Oct.  4-6, 1974 
E s t a b l i s h i n g  g r i d  and c o l l e c t i o n  of s o i l  samales  
3 days  @ $30/day 90.00 

workmen's Compeqsation 4.95 - 
Sub t o t a l  Wages 184.95 

Exaenses 
I 

net. 4 meals 16.00 
Oct. 5 meals  16.25 
Oct. 6 meals  9.75 

mote l  24.00 

Survev Thread,  F'laeging, Markers  41.79 

Sub t o t a l  Expenses 107.79 

T o t a l  Geochemical Survey $292.74 



g: Ceologlc ?fanping and Sunervis ion 

of Geochemical Survey 

P r o f f e s s i o n a l  Serv ices  - M . J .  F i t z ~ e r a l d ,  P. Eng. 

F i e l d  Work - Geologic Yapping 
Aug. 16-17, 21-22, Sept.  26-27 
Oct. 4-6, 1974 

9 days @ $135/day $1,215.00 

O f f  Zce Work 
P r e p a r a t i o n ,  r e sea rch ,  s a r t i n g  and 
d e l i v e r y  of samples t o  l a b o r a t o r y  

1 1 / 2  days @ $85/day 127.50 

P repa ra t i on  of g r i d  map, p l o t t i n g  of sample 
r e s u l t s ,  contouring of r e s u l t s  

4 days O $85/day 340.00 

P l o t t i n g  ofgeology, t r a n s f e r  from f i e l d  s h e e t s ,  
examination of rock samples,  p r epa ra t i on  of 
map and over lay  

i '. 
k-,, 4 l / 2  days @ $85/day 382.50 



Tota l  Geologic Yapping $ 2,750.24 

f 3 T o t a l  B l l l f n g  3,042.98 

Less Advance 

Total  Due 



I 

I---s INVOICE \ 

C'F4EMEX LABS LTD. 212 BROOKSBANK AVE., NORTH VANCOUVER, B.C. TELEPHONE 986-0648 

0 M r .  Wm. MeCullagh DATE May 2 8 / 7 4  



I .' -- INVOICE 

CliEMEX LABS LTD. 212  BROOKSBANK AVE., NORTH VANCOUVER, B.C. TELEPHONE 086-0648 

6, \ 

Swim L&? Mines DATE Sept. 18/74 

101 - 535 Thurlow 

Vancouver, B, C. 

INVOICE NO. 12551 

CERTIFICATE NO. 28426 & 28427 





,m- 

- . -  - INVOICE 

CHEMEX LABS LTD. 212 BROOKSBANK AVE., NORTH VANCOUVER, B.C. TELEPHONE 886-0648 

C Swim Lake Mines DATE O C ~ .  4/74 

c /o  Mr. W. McCullogh 
IINVOICE NO. 12732 

101 - 535 Thurlow 
CERTrnCATE NO. 2 85 7 8 

Vancouver, B ,  C. 
ATTN: -- 

TOTAL 

h ~ n  - 

SUB-TOTAL 

$15.00 
6.00 
1.00 

22.00 
2.20 

ITEM 

10 
6 
4 

DESCRIPTION 

SAmples from M r .  F i t z g e r a l d  

Analyzed f o r  Cu & Zn @ $1.50 
Prepared  (rock) @ $1.00 
Prepared  @ $0.25 

Less 10% 

. *--*------ -- - 
i 

L -2. = INVOICE 

I 

( :  CHEMEX LABS LTD. 212 BROOKSBANK AVE., NORTH VANCOUVER, B.C. TELEPHONE 885-0648  

 in-EX Serv i ce s  L td . ,  DATE Oct. 22/74 

254 E 4 t h  INVOICE NO. 12841 

North Vancouver, B. C. CERTIFICATE NO. 
28669 t o  28671 

ATTN: 

i 
I 
Y 

TOTAL E 
i 1 

$135.45 

SUB-TOTAL 

$129.00 
21.50 

150.50 
15.05 

ITEM 

86 
86 

DESCRIPTION 

Swim Lake Mines L t d , ,  

Analyzed f o r  Cu & Zn @ $1.50 
Prepared @ $0.25 

+ L e s s  10% 



L INVOICE 

Mn-Ex Services L t d . ,  ,,, Dec. 31/74 

254 E 4th INVOICE NO. 13222 














