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A t h r e e - d a y  reconnaissance explora t ion  program o n  t h e  J B L  

Resources Ltd.  Cow p r o p e r t y  h a s  been  comple ted  b y  MPH C o n s u l t i n q  

L imi t ed .  Work c a r r i e d  o u t  o n  t h e  p r o p e r t y  i n c l u d e d  g e o l o g i c a l  

mapping,  p r o s p e c t i n g  and r o c k  sampl ing  a l o n g  l o g g i n g  r o a d s .  

Geological mapping e s s e n t i a l l y .  confirms t h e  mapping c a r r i e d  o u t  
b y  W i l s o n  ( 1 9 6 4 ) .  The b u l k  of t h e  p r o p e r t y  is  u n d e r l a i n  by 

c h e r t y  a r g i l l i t e  w i t h  d i a b a s i c  s i l l - l i k e  b o d i e s ,  o f  t h e  S i c k e r  

Group S e d i m e n t - S i l l  U n i t .  Myra Format ion  l i t h o l o g i e s  o u t c r o p  i n  
t h e  s o u t h w e s t e r n  corner o f  t h e  p r o p e r t y .  The S i c k e r  Group r o c k s  

are i n t r u d e d  b y  two b o d i e s  of I s l a n d  I n t r u s i o n  g r a n o d i o r i t e  t o  
q u a r t z  d i o r i t e  and r e l a t e d  ( ? )  d i k e s  and are o v e r l a i n  i n  t h e  
Chemainus R i v e r  V a l l e y  by  N a n a i m o  Group Sed imen t s .  S u l f i d e  

m i n e r a l i z a t i o n  is widesp read  o n  t h e  p r o p e r t y  i n  S i c k e r  Group 

r o c k s ,  a l t h o u g h  g e n e r a l l y  i n  low c o n c e n t r a t i o n s .  Local 

r e m o b i l i z a t i o n  and c o n c e n t r a t i o n  o f  t h e  s u l f i d e s  h a s  o c c u r r e d ,  

e s p e c i a l l y  near I s l a n d  I n t r u s i o n s  contacts .  

The o l d  "Pogo" showings  were r e l o c a t e d  and r e sampled  by Y P H .  

Assays  o f  up t o  0.72% Z n ,  0.48% Pb, 0 .13% C u ,  and t r a c e  Ag were 
r e p o r t e d  i n  1964; however,  t h e  b e s t  1985 r e s u l t s  were o n l y  489 

ppm C u ,  100 ppm Z n ,  0.6 ppm Ag, and 9 ppm Pb. 

T h e  h i g h e s t  a n a l y s e s  r e t u r n e d  from 1985 sampl ing  were from a 
sample o f  baked a r q i l l i t e  ( # 0 3 R )  from near a c o n t a c t  w i t h  I s l a n d  

I n t r u s i o n s  r o c k s ,  which ran  4720 ppm Zn ,  1250 ppm Cu, 0.0 ppm Ag, 

70 ppb Au, 11.0 pprn Cd, and 6750 ppm P. The  h i g h e s t  g o l d  r e s u l t  
was from a sample of e x t r e m e l y  w e a t h e r e d ,  r u s t y ,  e a r t h y ,  q u a r t z -  
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v e i n e d  I s l a n d  I n t r u s i o n s  rock (#020) w h i c h  r a n  150 ppb AU (check 
a s say  - 0.008 02 Au/ton). 

A three-phase e x p l o r a t i o n  program designed to  exp lo re  t h e  Cow 

prope r ty  f o r  economic c o n c e n t r a t i o n s  of the  s u l f i d e s  which have 
been demonstrated to  occur throughout t he  p rope r ty ,  is recom- 
mended. Phase I is  to c o n s i s t  of geo log ica l  mapping, prospec t ing  
and rock sampling over  t h e  e n t i r e  p r o p e r t y  and is es t imated  t o  
c o s t  $ 2 3 , 0 0 0 .  Phase  I1 w i l l  consist of d e t a i l e d  geo log ica l  
mapping and sampling, s o i l  sampling, and maqnetometer and VLF-EM 
surveys  on g r i d s  e s t a b l i s h e d  over t a r g e t  a r e a s  a t  an e s t i n a t e d  
c o s t  of $ 4 2 , 0 0 0 .  Phase I11 is to  c o n s i s t  of d e t a i l e d  geophysical  
surveys and t r e n c h i n g  o n  anomalous g r i d  a r e a s  followed by diamond 
d r i l l i n g  a t  an es t imated  c o s t  of $153,000.  Phases I1 and I11 a r e  
both con t ingen t  upon favourable  resul ts  from the  prev ious  phase.  
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1.0 INTRODUCTION 

T h i s  r e p o r t  represents t h e  compilation of g e o l o g i c a l  f i e l d w o r k  
c a r r i e d  o u t  by MPH C o n s u l t i n g  L i m i t e d  a t  t h e  r e q u e s t  o f  J B L  

Resources Ltd.  on t h e  Cow p r o p e r t y  f rom September  23 t o  25, 1985. 

The program was c a r r i e d  o u t  and s u p e r v i s e d  b y  D r .  J . S .  
G e t s i n g e r .  

Work c a r r i e d  o u t  i n  f u l f i l l m e n t  of a s s e s s m e n t  work r e q u i r e m e n t s  
i n c l u d e s  r e c o n n a i s s a n c e  g e o l o g i c a l  mapping, prospecting , and r o c k  
sampl ing .  A i r p h o t o s  and 1 :10 ,000 scale blow-ups of t o p o g r a p h i c  
maps were used for  mapping c o n t r o l .  A t o t a l  o f  2 9  r o c k  samples  
were c o l l e c t e d  and a n a l y z e d  for  Au and b y  30-element  ICP .  

I n c l u d e d  i n  t h e  r e p o r t  is a summary of  a l l  known geological and 
m i n i n g  e x p l o r a t i o n  a c t i v i t y  i n  t h e  area,  a d e s c r i p t i o n  o f  
r e g i o n a l  and p r o p e r t y  g e o l o g y ,  and a d i s c u s s i o n  of t h e  economic 
s e t t i n g  o f  t h e  C o w  p r o p e r t y .  A recommended work program d e s i g n e d  
t o  e x p l o r e  t h e  economic p o t e n t i a l  of t h e  p r o p e r t y  is p r o v i d e d .  
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2.0  PROPERTY LOCATION, ACCESS, TITLE 

The J B L  Resources  Ltd.  Cow p r o p e r t y  is l o c a t e d  i n  t h e  Chemainus 

R ive r  v a l l e y ,  21 km wes t - sou thwes t  of Chemainus,  o n  NTS mapshee t s  

92B/13 and 92C/16, c e n t r e d  a t  a p p r o x i m a t e l y  48O53.8" l a t i t u d e ,  

124*00.5'W l o n g i t u d e  i n  t h e  V i c t o r i a  Mining D i v i s i o n  of B r i t i s h  

Columbia ( F i g u r e s  1 , 2 ) .  

Access to  t h e  p r o p e r t y  is v i a  t h e  a l l - w e a t h e r  g rave l  Chemainus 

R i v e r  road  from Chemainus.  Numerous  logging r o a d s ,  g e n e r a l l y  i n  
good c o n d i t i o n ,  o n  b o t h  s i d e s  of t h e  v a l l e y  p r o v i d e  access to  a l l  
of t h e  c l a i m s .  A t  t h e  t i m e  of t h e  assessment work program, 

b l a s t i n g  for road  c o n s t r u c t i o n  p r e v e n t e d  access to  t h e  s o u t h -  
e a s t e rn  p o r t i o n  of t h e  p r o p e r t y .  

The Cow p r o p e r t y  c o m p r i s e s  5 claims t o t a l l i n g  57 u n i t s ,  a l l  owned 

b y  J B L  Resources L t d . ,  as  summarized below: 

Year 
C l a i m  Record No. u n i t s  A n n i v e r s a r y  Date Recorded 

cow 12 1444 (3) 18 March 6, 1986 1985 
cow 13 1445 (3) 9 March 6, 1986 1985 
cow 14 1446 (3) 12 N a r c h  6, 1986 1985 
cow 15 1447 (3) 9 March 6, 1986 1985 
Cow 16 1483 ( 4 )  9 A p r i l  6, 1986 1985 

The C o w  16 claim was s t a k e d  a f t e r  t h e  C o w  12-15 claims and 

unknowingly over t h e  Lucky Rose claim. The C o w  16 c l a i m  is 

t h e r e f o r e  c o n s i d e r a b l y  r educed  i n  s i z e  ( F i g u r e  2 ) .  
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3.0 HISTORY 

Government g e o l o g i c a l  mapping i n  t he  a r e a  inc ludes  work by J . T .  

Fyles  (1955) and J . E .  M u l l e r  (1977, 1980a, 1980b, 1982). 

In 1964 E.M. W i l s o n  c a r r i e d  o u t  g e o l o g i c a l  mapping and rock 
sampling o n  and around the  "Pogo" p rope r ty ,  wh ich  cons i s t ed  of 
fou r  2-post c la ims  near t h e  c e n t r e  of t h e  p r e s e n t  Cow proper ty .  
Five showings a r e  p l o t t e d  on h i s  geology map. The h i g h e s t  a s says  
from t h e  main showing a r e  0.43% Zn over 10 f e e t ,  0.48% Pb and 
0.09% Cu over  5 f e e t ,  and trace Ag over a d i f f e r e n t  5 f e e t .  A 

second showing assayed 0.72% Zn, 0.17% Pb, and 0.13% C u  from a 
g rab  sample. L i t t l e  in format ion  is g iven  on t h e  other 3 
showings. Geological  mapping a t  a s c a l e  of 1:600 was c a r r i e d  o u t  
over t he  a r e a  near t h e  m a i n  showing i n  a d d i t i o n  t o  mapping a t  
1 :16,800 over  a l a r g e r  a r e a  surrounding the  Pogo claims (approxi-  
mately the  a r e a  of t h e  Cow p r o p e r t y ) .  

No o t h e r  work has been recorded on t he  Cow p rope r ty  ground s i n c e  
1964. 

A past-producing m i n e  hosted by t h e  S icke r  Group i n  t h e  Duncan 
a r e a  is the  T w i n  J Mine .  A t o t a l  of 305,149 t o n s  of o r e  mined 
from 1898 to  1964 y ie lded  a t  l e a s t  40,014 oz A u ,  840,472 o z  Ag, 
21,344,332 l b  Cu,  45,864,654 l b  Zn, 418,716 l b  Pb, and 2600 l b  
Cd . Corporat ion Falconbridge Copper is explor ing  a l a r g e  
p rope r ty  surrounding t h e  T w i n  J Mine.  

Aberford Resources L t d .  is ca r ry ing  o u t  a major e x p l o r a t i o n  
program o n  t h e  Lara p rope r ty ,  7 km sou theas t  of the Cow proper ty .  
In January 1985 Aberford announced a 26.2 f o o t  ( t r u e  t h i c k n e s s )  
diamond d r i l l  i n t e r s e c t i o n  of po lymeta l l i c  m i n e r a l i z a t i o n  hosted 
by fe l s ic  S icke r  Group vo lcan ic s .  The i n t e r s e c t i o n  g rades  0.101 
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o z  A u / t o n ,  3 .01% Z n ,  1 . 9 7  o z  Ag/ton, 0 .68% C u r  and 0 . 4 5 %  Pb ,  and 
con ta ins  a 10.6 f o o t  ( t r u e  t h i c k n e s s )  i n t e r v a l  o f  0 . 1 3 5  oz 

A u / t o n ,  5 .18% Z n ,  2.66 o z  Ag/ ton ,  1 . 2 1 %  C u ,  and  0.69% Pb.  

Diamond d r i l l i n g  demonstrated t h a t  a t  l e a s t  t h r e e  e x h a l a t i v e  

s t r a t a b o u n d  m i n e r a l i z e d  h o r i z o n s  o c c u r  o n  t h e  L a r a  p roper ty ;  t h e  

t w o  s o u t h e r n  z o n e s  can be traced f o r  abou t  1 km e a c h ,  w h i l e  t h e  

n o r t h e r n  z o n e  can be traced f o r  6 . 3  km. 

I n  J u l y  1 9 8 5 ,  a f t e r  a t o t a l  of 4 0  d i a m o n d  d r i l l  h o l e s  had  been 
completed, A b e r f o r d  a n n o u n c e d  t h a t  a m i n e r a l i z e d  zone  1 , 3 0 0  f e e t  

long b y  350  f e e t  d e e p  had  been o u t l i n e d .  The  zone is  open o n  
b o t h  ends and to  d e p t h .  The average t r u e  w i d t h  o f  t h e  zone is  
20 .53  f e e t  and  it g r a d e s  0 .051  oz A u / t o n ,  1 .12  02  A g / t o n ,  1 .98% 

Z n ,  0 .44% Cu, and 0 .36% Pb. The eas te rn  end of t h e  zone is 
r i c h e r .  A d i a m o n d  d r i l l  h o l e  l o c a t e d  1 6 5 0  f e e t  eas t  o f  t h e  zone 
along s t r i k e  i n t e r s e c t e d  12 .07  f e e t  ( t r u e  t h i c k n e s s )  o f  m a s s i v e  

s u l f i d e  m i n e r a l i z a t i o n  g r a d i n g  0 .213  o z  A u / t o n ,  8 . 6 0  02 Ag/ton,  
9 .22% Z n ,  1 . 1 6 %  C u ,  and 2.53% Pb. 

The m i n e r a l i z e d  z o n e  is  s t r a t i f o r m  and  is  h o s t e d  b y  a r h y o l i t e  

p o r p h y r y  u n i t  o f  t h e  S i c k e r  Group,  Metal r a t i o s  of t h e  zone  are  
v e r y  close t o  t h o s e  o f  W e s t m i n  Resources L t d . ' s  B u t t l e  Lake  

m i n e s .  The  T w i n  J Mine is l o c a t e d  9 km s o u t h e a s t  o f  t h e  L a r a  

p r o p e r t y  ( i . e .  o n  s t r i k e )  and  is g e o l o g i c a l l y  s i m i l a r .  

F u r t h e r  t o  t h e  n o r t h w e s t ,  W e s t m i n  R e s o u r c e s  L t d .  is  e x p l o r i n g  
N e x u s  Resource Corporat ion 's  T h i s t l e  p r o p e r t y ,  20 km s o u t h e a s t  o f  

P o r t  A l b e r n i .  A t o t a l  of 16  s i g n i f i c a n t  Cu and/or Au r n i n e r a l i z a -  

t i o n  o c c u r r e n c e s  h a v e  been located o n  t h e  p r o p e r t y ,  1 5  o f  wh ich  

a r e  l o c a t e d  w i t h i n  a 225  m t h i c k  u n i t  of m a i n l y  b a s a l t i c  f l o w s  

w h i c h  a re  b e l i e v e d  t o  b e  c o r r e l a t i v e  w i t h  M u l l e r ' s  S e d i m e n t - S i l l  

U n i t  and/or Myra F o r m a t i o n .  S u r f a c e  a s s a y s  r e p o r t e d  range from 
0.226 t o  1 . 2 2  o z  A u / t o n ,  0 . 1 5  t o  1 . 3 3  o z  Ag / ton ,  and  2.71 t o  
10 .2% Cu over a p p a r e n t  t r u e  t h i c k n e s s e s  of 1 5  crn t o  4 m. The 
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b e s t  a s s a y  from 1984 diamond d r i l l i n g  was 0.514 oz Au/ton over 20 

cm. Westmin h a s  spent  a p p r o x i m a t e l y  $406 ,000  o n  t h e  p r o p e r t y  i n  
1983 and 1984. A f u r t h e r  $400 ,000  i s  to  be s p e n t  i n  1985. The 
T h i s t l e  Mine p roduced  6920  t o n s  o f  ore y i e l d i n g  2760 oz Au, 2120 

oz A g ,  and 681 ,425  l b  Cu i n  t h e  p e r i o d  from 1938 to  1942 .  A 

recent n e w s  release ( O c t o b e r  22, 1985)  states  t h a t  t h e  e x p l o r a -  
t i o n  t a r g e t  o n  t h e  T h i s t l e  p r o p e r t y  is a v o l c a n o g e n i c  d e p o s i t  of 
a t  l e a s t  3 m i l l i o n  tons g r a d i n g  0 . 2  oz Au/ton and  2 %  Cu. 

S i g n i f i c a n t  g o l d ,  b a s e  metal, and o t h e r  o c c u r r e n c e s  and d e p o s i t s  
o f  t h e  S i c k e r  Group i n  t h e  Duncan-Cowichan Lake a r e a  are sum- 
m a r i z e d  i n  t h e  Mineral O c c u r r e n c e s  section ( 4 . 9 ) .  
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4 .0  REGIONAL GEOLOGY 

The Duncan t o  Cowichan Lake area is u n d e r l a i n  by a wes t -no r thwes t  
t r e n d i n g  b e l t  of Paleozoic S i c k e r  G r o u p  r o c k s  i n t r u d e d  b y  v a r i o u s  
b o d i e s  of J u r a s s i c  I s l a n d  I n t r u s i o n s  and o v e r l a i n  by Triassic 
Karmutsen  Forma t ion  b a s a l t s  and C r e t a c e o u s  Nanaimo group s e d i -  
m e n t s .  Sou th  of Cowichan Lake, e x t e n s i v e  e x p o s u r e s  of Bonanza 
Group v o l c a n i c s  are found ,  along w i t h  Karmutsen Formation, 
pua t s im Forma t ion ,  and I s l a n d  I n t r u s i o n s  r o c k s  ( F i g u r e  3 ) .  

4.1 Wark-Colqui tz  G n e i s s  Complex 

Wark G n e i s s  ( U n i t  1 )  c o n s i s t s  o f  i r r e g u l a r l y  f o l i a t e d  to  mass ive  
b i o t i t e - h o r n b l e n d e  d i o r i t e  and q u a r t z  d i o r i t e ,  w h i l e  C o l q u i t z  
G n e i s s  ( U n i t  2 )  consis ts  of w e l l  f o l i a t e d  b i o t i t e - h o r n b l e n d e  
q u a r t z  d i o r i t e  to g r a n o d i o r i t e .  The d a r k ,  m a f i c  Wark and l i g h t ,  
f e l s i c  C o l q u i t z  g n e i s s e s  may be i n t i m a t e l y  i n t e r l a y e r e d  l o c a l l y .  
The C o l q u i t z  G n e i s s  was o r i g i n a l l y  t h o u g h t  to i n t r u d e  t h e  Wark 
G n e i s s ,  b u t  is n o w  c o n s i d e r e d  to  be  a p a r a g n e i s s  d e r i v e d  from 
v o l c a n i c l a s t i c s .  M i g m a t i z a t i o n  of t h e  g n e i s s e s  h a s  been  shown by 
K-Ar d a t i n g  to have o c c u r r e d  d u r i n g  t h e  e a r l y  J u r a s s i c  p l u t o n i s m  
t h a t  produced  t h e  I s l a n d  I n t r u s i o n s .  I t  t h e r e f o r e  seems l i k e l y  
t h a t  t h e  P a l e o z o i c  S i c k e r  Group is t h e  p r o t o l i t h  of t h e  Wark and 
C o l q u i t z  G n e i s s e s ,  b u t  z i r c o n  d a t i n g  a p p e a r s  to  i n d i c a t e  o l d e r  
P a l e o z o i c  or even  Precambrian material  ( M u l l e r ,  1 9 8 1 ) .  

The Wark-Colqui tz  G n e i s s  Complex is exposed i n  t h e  v i c i n i t y  of  
Vic tor ia ,  where it a p p e a r s  to form t h e  basement  o f  t h e  I n s u l a r  
B e l t .  
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4 . 2  Sicker G r o u p  

M u l l e r  ( 1 9 8 0 a )  proposed t h e  f o l l o w i n g  s u b d i v i s i o n  o f  t h e  S i c k e r  
Group  f r o m  y o u n g e s t  t o  o l d e s t :  B u t t l e  Lake  F o r n a t i o n ,  
S e d i m e n t - S i l l  U n i t ,  Myra F o r m a t i o n ,  and  N i t i n a t  F o r m a t i o n .  

The  N i t i n a t  F o r m a t i o n  ( U n i t  3 )  cons is t s  p r e d o m i n a n t l y  o f  b a s i c  
v o l c a n i c  r o c k s ,  most commonly flow-breccias, i n c l u d i n g  some 
m a s s i v e  flows, and  rare p i l l o w  b a s a l t s  or agglomerates. L o c a l l y ,  
m e d i u m - g r a i n e d ,  g e n e r a l l y  m a s s i v e  b a s a l t i c  t u f f  is i n t e r b e d d e d  
w i t h  t h e  f l o w s .  The  flow-breccia is composed  of f r a g m e n t s  of 
basa l t  u p  to  30 c m  i n  l e n g t h  c o n t a i n i n g  u r a l i t e  p h e n o c r y s t s  a n d  
b l a c k  or w h i t e  a m y g d u l e s ,  b o t h  f rom 1 mm t o  more t h a n  1 c m  i n  
s i z e ,  i n  a m a t r i x  o f  f i n e r  g r a i n e d ,  s imilar  b a s a l t ( ? ) .  T h i n  
s e c t i o n s  show t h a t  t h e  u r a l i t e  is r e p l a c i n g  d i o p s i d e .  U r a l i t i z e d  
g a b b r o i c  t o  d i o r i t i c  r o c k s  u n d e r l i e  and i n t r u d e  t h e  v o l c a n i c s  and 
are b e l i e v e d  to r e p r e s e n t  f e e d e r  d i k e s ,  s i l l s ,  and  magma c h a m b e r s  
t o  t h e  v o l c a n i c s .  The  N i t i n a t  F o r m a t i o n  may be d i s t i n g u i s h e d  
f r o m  t h e  s imilar  K a r m u t s e n  F o r m a t i o n  b y  t h e  u s u a l  l a c k  of p i l l o w  
b a s a l t s ,  t h e  a b u n d a n c e  of u r a l i t e  p h e n o c r y s t s ,  t h e  p e r v a s i v e  
s h e a r  f o l i a t i o n ,  a n d  lower g r e e n s c h i s t  or h i g h e r  m e t a m o r p h i c  
grade.  

The Myra Format ion  ( U n i t  4 )  o v e r l i e s  t h e  N i t i n a t  F o r m a t i o n ,  
p o s s i b l y  w i t h  m i n o r  u n c o n f o r m i t y .  I n  t h e  N i t i n a t - C a m e r o n  R i v e r  
area t h e  Myra F o r m a t i o n  is made u p  of a lower m a s s i v e  t o  w i d e l y  
b a n d e d  b a s a l t i c  t u f f  and  brecc ia  u n i t ,  a m i d d l e  t h i n l y  b a n d e d  
p e l i t i c  a l b i t e - t r a c h y t e  t u f f  a n d  a r g i l l i t e  u n i t ,  and  a n  u p p e r  
t h i c k  b e d d e d ,  med ium-gra ined  a l b i t e - t r a c h y t e  t u f f  and  b r e c c i a  
u n i t .  I n  t h e  lower u n i t ,  c r u d e l y  l a y e r e d  mott led maroon and 
green v o l c a n i c l a s t i c  g r e y w a c k e ,  g r i t ,  and  breccia  a re  s u c c e e d e d  
b y  beds o f  m a s s i v e ,  m e d i u m - g r a i n e d  d a r k  t u f f  up  t o  2 0  n t h i c k  
i n t e r l a y e r e d  w i t h  t h i n  b a n d s  o f  a l t e r n a t i n g  l i g h t  and  d a r k ,  
f i n e - q r a i n e d  t u f f  w i t h  l o c a l  f i n e  t o  coarse brecc ias  c o n t a i n i n q  
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f r a g m e n t s  o f  N i t i n a t  Fo rma t ion  v o l c a n i c s .  The midd le  u n i t  
comprises a sequence  of t h i n l y  i n t e r b e d d e d ,  l i g h t  f e l d s p a t h i c  
t u f f  ( a l b i t e  t r a c h y t e  or k e r a t o p h y r e  c o m p o s i t i o n )  and d a r k  marine 
a r g i l l i t e  which h a s  t h e  a p p e a r a n c e  o f  a g r a d e d  greywacke-  
a r g i l l i t e  t u r b i d i t e  s equence .  I n  t h e  upper  p a r t  of t h e  midd le  
u n i t ,  s e c t i o n s  of t h i c k l y  bedded to m a s s i v e  b l a c k  a r g i l l i t e  
occur. The upper u n i t  c o n t a i n s  f i n e  and coarse c r y s t a l  t u f f s  i n  
l a y e r s  up t o  10  m t h i c k  w i t h  local r i p - u p  c l a s t s  and s l abs  o f  
a r g i l l i t e  up to 1 m i n  l e n g t h  as w e l l  as  s y n s e d i m e n t a r y  b r e c c i a s  
o f  l i g h t  c o l o u r e d  v o l c a n i c  and c h e r t  fragments i n  a m a t r i x  o f  
b l a c k  a r g i l l i t e .  

Mapping by F y l e s  ( 1 9 5 5 )  i n  t h e  area n o r t h  of C o w i c h a n  Lake 
located a t h i c k  sequence  of  m a i n l y  m a s s i v e  g r e e n  v o l c a n i c s  ( i . e .  
N i t i n a t  Formation) ,  o v e r l a i n  by a "marker" u n i t  c o n s i s t i n g  of a 
sequence  o f  t h i n  bedded,  c h e r t y  t u f f s  w i t h  s e v e r a l  metres of 
coarse b r e c c i a  conta in ing  f r a g m e n t s  o f  amygda lo ida l  volcanics  
be tween it and t h e  N i t i n a t  Formation. O v e r l y i n g ( ? )  t h e  marker 
u n i t  are g r e y  t o  b l a c k  f e l d s p a t h i c  t u f f s  and a r g i l l a c e o u s  s e d i -  
men t s  and m i n o r  b r e c c i a s .  M u l l e r  (1980a )  c o n s i d e r s  t h e  marker  
u n i t  t o  c o r r e s p o n d  to  t h e  lower u n i t  of t h e  Myra Formation, w h i l e  
t h e  o v e r l y i n g  u n i t  of t u f f s  and s e d i m e n t s  is c o r r e l a t e d  w i t h  t h e  
midd le  u n i t  "and p r o b a b l y  c o n t a i n s  t h e  u p p e r . . . u n i t  as w e l l . "  

I n  t h e  S i c k e r  Mountain area, t h e  Myra Forma t ion  is more s t r o n g l y  
deformed and consists of w e l l  bedded,  m a i n l y  fe l s ic  t u f f  and 
b r e c c i a  i n t e r b e d d e d  w i t h  b l a c k  a r g i l l i t e  and some greywacke.  The  

r o c k s  have b e e n  w i d e l y  c o n v e r t e d  to  quartz-chlorite-sericite 
s c h i s t  i n  steep and o v e r t u r n e d  i soc l ina l  f o l d s .  B r e c c i a  f r a g -  
ments  are o f t e n  e p i d o t i z e d .  The "Tyee Q u a r t z  Porphyry"  is a 
p o r p h y r i t i c  r h y o l i t e  c o n t a i n i n g  q u a r t z  e y e s  t o  5 mm t h a t  occurs 
p a r t l y  as c r o s s - c u t t i n g  s i l ls  and p a r t l y  as f l o w s ( ? )  w i t h i n  t h e  

Myra Formation. Tyee Q u a r t z  Porphyry  is r e l a t e d  to  t h e  S a l t -  

s p r i n g  I n t r u s i o n s .  
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The  type l o c a l i t y  of t h e  Myra F o r m a t i o n  is Myra C r e e k ,  a t  t h e  

s o u t h  end of B u t t l e  L a k e ,  about  160  km n o r t h w e s t  of Duncan .  
Here, vo lcan ic l a s t i c  r o c k s  c o n s i s t i n g  d o m i n a n t l y  o f  r h y o d a c i t i c  

or r h y o l i t i c  t u f f ,  l a p i l l i  t u f f ,  breccia,  and some q u a r t z  
p o r p h y r y  and m i n o r  m a f i c  f l o w s  and  a r g i l l i t e  (Upper Myra F o r n a -  

t i o n )  are h o s t  to  W e s t i n  Resources L t d . ' s  Myra, Lynx,  P r i c e ,  a n d  

H-W massive s u l f i d e  (Cu-Zn-Pb-Au-Ag-Cd) d e p o s i t s .  

M u l l e r  ( 1 9 8 0 a )  e s t i m a t e d  t h e  t h i c k n e s s  of t h e  N i t i n a t  Formation 
a t  about  2000  m a n d  t h a t  o f  t h e  Myra F o r m a t i o n  a t  7 5 0  t o  1000  m. 
P y l e s '  ( 1 9 5 5 )  work  ind ica tes  a t h i c k n e s s  o f  a t  l e a s t  1500 m f o r  

t h e  N i t i n a t  F o r m a t i o n ,  and a t  l e a s t  1 0 0 0  m f o r  t h e  Myra F o r m a t i o n  

i n  t h e  Cowichan  L a k e  area. B o t h  t h e  N i t i n a t  and Myra F o r m a t i o n s  

were d a t e d  as  Devonian and/or o l d e r  b y  M u l l e r  ( 1 9 8 0 a ) .  

The S a l t s p r i n g  I n t r u s i o n s  ( U n i t  5 )  a re  f i n e -  t o  m e d i u m - g r a i n e d ,  

l i g h t  c o l o u r e d  m e t a - g r a n i t e  or g r a n o d i o r i t e  w h i c h  l a c k s  t h e  
s p e c k l e d  appearance of most o t h e r  i n t r u s i v e  r o c k s  o n  Vancouver  
I s l a n d .  I n d i s t i n c t  g n e i s s i c  f o l i a t i o n  and  agmat i t i c  s t r u c t u r e s  

occur p e r v a s i v e l y .  The S a l t s p r i n g  I n t r u s i o n s  h a v e  g r a d a t i o n a l  

contacts  w i t h  t h e  Tyee  Q u a r t z  P o r p h y r y  o f  t h e  Myra F o r m a t i o n  and  

a r e  c o n s i d e r e d  t o  be comaqmatic w i t h  it. D a t i n g  o f  t h e  S a l t -  

s p r i n g  I n t r u s i o n s  r e v e a l s  a n  i n i t i a l  age o f  l a t e s t  S i l u r i a n .  

The  S a l t s p r i n g  I n t r u s i o n s  are exposed m a i n l y  o n  S a l t s p r i n g  

I s l a n d ,  and  d o  n o t  e x t e n d  w e s t w a r d  i n t o  t h e  r eg iona l  g e o l o g y  map 
a rea .  

T h e  Sediment -Si l l  U n i t  ( U n i t  6 )  is t r a n s i t i o n a l  between t h e  Myra 

a n d  B u t t l e  Lake  Formations. The u p p e r  and  lower contac ts  are  
p o o r l y  d e f i n e d .  T h i n  b e d d e d ,  t u r b i d i t e - l i k e ,  much s i l i c i f i e d  o r  
c h e r t y  massive a r g i l l i t e  a n d  s i l t s t o n e  are  i n t e r l a y e r e d  w i t h  

d i a b a s e  and g a b b r o  s i l l s .  The  s e d i m e n t s  show c o n s p i c u o u s  d a r k  

and  l i g h t  b a n d i n g  o n  j o i n t  s u r f a c e s .  The s i l l s  c o n s i s t  of a 
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f i n e - g r a i n e d  g r e e n i s h  b l a c k  m a t r i x  c o n t a i n i n g  f e l d s p a r  pheno- 
c r y s t s  up to  more t h a n  l c m ,  commonly c l u s t e r e d  i n  rosettes 
s e v e r a l  centimetres i n  d i a m e t e r ,  p r o d u c i n g  a v e r y  d i s t i n c t i v e  
" f l o w e r  gabbro"  appearance. The s e d i m e n t s  are d a t e d  as Missis- 
s i p p i a n  i n  a g e  w h i l e  t h e  s i l ls  are b e l i e v e d  t o  r e p r e s e n t  f e e d e r s  
t o  t h e  Triassic  Karmutsen v o l c a n i c s .  

The B u t t l e  Lake Forma t ion  ( U n i t  7 )  consists of  a b a s a l  g r e e n  and 
maroon t u f f  and/or  b r e c c i a  o v e r l a i n  b y  c o a r s e - g r a i n e d  c r i n o i d a l  
and ca lcaren i t ic  limestone, f i n e - g r a i n e d  l i m e s t o n e  w i t h  c h e r t  
n o d u l e s  and some d o l o m i t i c  limestone. Lesser amounts o f  a r g i l -  
l i t e ,  s i l t s t o n e ,  greywacke,  or c h e r t  may also be p r e s e n t .  

I n  t h e  area s o u t h e a s t  of Lake Cowichan, t h e  B u t t l e  Lake Format ion  
c o n s i s t s  of l a m i n a t e d ,  calcareous g r e y  s i l t s t o n e  and b l a c k  
arg i 11 i t e  c o n t a i n i n g  l e n s e s  of coar se-gra i ned calcare n i  t e  , m i  n o r  
m a s s i v e  b e d s  o f  c r i n o i d a l  limestone a b o u t  1 m t h i c k ,  and lenses 
and n o d u l e s  o f  c h e r t .  The s e c t i o n  was d e s c r i b e d  by a n  e a r l i e r  
worker  as m a i n l y  i n t e r b e d d e d  c h e r t  and limestone (Yole i n  M u l l e r ,  
1 9 8 0 a ) .  

The B u t t l e  Lake Format ion  is up t o  466 m t h i c k  ( a p p r o x i m a t e l y  300 
m t h i c k  s o u t h e a s t  o f  Lake Cowichan) .  The age of t h e  formation o n  
t h e  b a s i s  of f o s s i l  d a t i n g  a p p e a r s  to be Middle  P e n n s y l v a n i a n ,  

b u t  c o u l d  p o s s i b l y  be  as young as E a r l y  Permian  ( M u l l e r ,  1 9 8 0 a ) .  

4 . 3  Vancouver Group 

The Karmutsen Formation v o l c a n i c  r o c k s  ( U n i t  8 )  pa raconfo rmab ly  
o v e r l i e  t h e  B u t t l e  Lake Format ion  limestone t o  form t h e  b a s e  o f  
t h e  Vancouver Group. They are t h e  t h i c k e s t  and most widesp read  
r o c k s  o n  Vancouver I s l a n d .  The f o r m a t i o n ,  which is w e l l  exposed 
i n  t h e  a r e a  of  E l  C a p i t a n  Mountain,  c o n s i s t s  ma in ly  of d a r k  g r e y  
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t o  black, t h o l e i i t i c  pillowed b a s a l t ,  massive b a s a l t ,  and pil low 
breccia.  Flows are  commonly aphani t ic  and amygdaloidal. 
Pillowed volcanics genera l ly  occur toward the  base of the 
s e c t  ion. 

Conglomerate containing c l a s t s  of Sicker Group rocks and 
jasperoid tuf f  form basal sec t ions  i n  the Nitinat-Horne Lake area 
to  the northwest. 

Karmutsen Formation rocks a re  general ly  r e l a t i v e l y  undeformed 
compared to  Sicker Group rocks and are  dated Upper Tr i a s s i c  and 
older .  

Massive to  thick bedded limestone of t h e  Quats ino Formation ( U n i t  
9 )  is widespread i n  t h e  area south of Cowichan Lake. The lime- 
stone is black to  dark grey and fine-grained to  microcrystal-  
l i ne .  I n  t h e  v i c i n i t y  of in t rus ive  rocks,  coarse-grained marble 
is recognized. Most of t h e  economic skarn deposi ts  on Vancouver 
Island are  hosted by Quatsino limestone. T h i n  bedded limestone 
a l so  occurs i n  the formation. Foss i l s  ind ica te  an age of Upper 
Tr i a s s i c  (Muller and Carson, 1 9 6 9 ) .  

The Parsons Bay Formation ove r l i e s  Quatsino limestone, or  
loca l ly ,  Karmutsen volcanics.  I t  is  composed of interbedded 
calcareous black a r g i l l  i t e  , calcareous greywacke and sandy to  
shaly limestone. I t  is included w i t h i n  the Quatsino Formation 
w i t h i n  the repor t  map area.  The Quats ino and Parsons Bay Forma- 
t i ons  a re  considered to represent  near and offshore basin f ac i e s ,  
respec t ive ly ,  i n  the quiescent Karmutsen r i f t  archipelago 
(Muller,  1 9 8 1 ) .  



15 

4 . 4  Westcoast Complex 

The Westcoast Complex ( U n i t  1 0 )  comprises a v a r i e t y  of p l u t o n i c  
and metamorphic  b a s i c  c r y s t a l l i n e  r o c k s ,  i n c l u d i n g  a m p h i b o l i t e ,  
d i o r i t e ,  and q u a r t z  d i o r i t e  w i t h  homogeneous, agmat i t ic  or 
g n e i s s i c  t e x t u r e s .  Dior i t ic  or a g m a t i t i c  b o d i e s ,  u n d e r l y i n g  or 
i n t r u d i n g  t h e  N i t i n a t  Fo rma t ion  are  i n c l u d e d .  Metamorphosed 
KaKmutSen Forma t ion  and/or  S i c k e r  Group r o c k s  g r a d e  l o c a l l y  i n t o  
t h e  complex and are b e l i e v e d  t o  be  i t s  p r O t O l i t h ,  hav ing  been  
migmat ized  i n  E a r l y  Jurassic  t i m e .  The m o b i l i z e d  g r a n i t o i d  por- 
t i o n  of t h e  complex is b e l i e v e d  to be  t h e  source of t h e  I s l a n d  
I n t r u s i o n s  and, i n d i r e c t l y ,  t h e  Bonanza Group v o l c a n i c s  ( M U l l e K ,  

1981, 1 9 8 2 ) .  Smal l  b o d i e s  of r e c r y s t a l l i z e d  l i m e s t o n e  ( U n i t  1Oa) 
found w i t h i n  t h e  complex are b e l i e v e d  to be d e r i v e d  ma in ly  from 
t h e  Q u a t s i n o  FOKmatiOn, and to a lesser e x t e n t  from the  B u t t l e  
Lake Format ion .  

4 . 5  Bonanza Group 

The Bonanza Group ( U n i t  1 1 )  s t r a t i g r a p h y  v a r i e s  c o n s i d e r a b l y  from 
place t o  p l a c e ,  a s  it represents p a r t s  of s e v e r a l  d i f f e r e n t  
e r u p t i v e  centres o f  a v o l c a n i c  arc. B a s a l t i c ,  r h y o l i t i c ,  and 
lesser a n d e s i t i c  and d a c i t i c  l a v a ,  t u f f ,  and b r e c c i a  w i t h  i n t e r -  
c a l a t e d  b e d s  and s e q u e n c e s  o f  marine a r g i l l i t e  and greywacke make 
up t h e  Bonanza Group.  I n  t h e  area s o u t h  of Cowichan  Lake, t h e  
volcanics  are d e s c r i b e d  as  d a r k  brown, maroon, and y e l l o w  g r e y  
massive t u f f ,  v o l c a n i c  b r e c c i a ,  and m a s s i v e  OK p l a g i o p h y r i c  f l o w s  
( M U l l e K ,  1 9 8 2 ) .  The Bonanza v o l c a n i c s  are c o n s i d e r e d  to be  
e x t r u s i v e  e q u i v a l e n t s  of t h e  I s l a n d  I n t r u s i o n s  and to be of E a r l y  
J u r a s s i c  age.  
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4 . 6  Is land In t rus ions  

Exposures of Is land In t rus ions  ( U n i t  1 2 )  cons is t ing  mainly of 
quartz  d i o r i t e  and l e s s e r  bioti te-hornblende granodior i te  occur 
throughout the area and are  assigned an age of Middle to  Upper 
Jurass ic .  I n t r u s i v e  contacts  w i t h  Sicker and Bonanza Group vol- 
canic  rocks a re  character ized by t r a n s i t i o n a l  zones of gne iss ic  
rocks and migmatite although contacts  w i t h  Karmutsen Formation 
volcanic rocks a r e  sharp and well defined. Skarn zones a re  
reported a t  t h e  contact  of Island In t rus ion  rocks w i t h  Quatsino 
Formation limestone and less frequent ly  w i t h  But t le  Lake Forma- 
t ion  limestone. 

4.7 Nanaimo Group 

Upper Cretaceous Nanaimo Group sedimentary rocks a re  sca t te red  
throughout the area.  Extensive exposures occur i n  the Chemainus 
and Cowichan River val leys .  The formations present  comprise the 
basal  por t ions  of the Nanaimo Group. 

The Comox Formation ( U n i t  1 3 )  cons is t s  mainly of quartzofelds-  
pa th ic ,  cross-bedded beach fac ies  sandstone and l e s s e r  conglorner- 
a te .  NUmeKOUS in t e rca l a t ions  of carbonaceous and f o s s i l i f e r o u s  
shale  and coal a re  cha rac t e r i s t i c .  

The Haslam Formation ( U n i t  1 4 )  is a near shore l i t t o r a l  deposi- 
t i ona l  fac ies  u n i t  character ized by massive bedded f o s s i l i f e r o u s  
sandy sha le ,  sil t s tone  and shaly sandstone. 

Interbedded coarse c l a s t i c  conglomerate, pebbly sandstone and 
arkos ic  sandstone of the EXtenSiOn-PKOteCtiOn Formation ( U n i t  1 5 )  
a re  beach and d e l t a i c  sands. Minor shale and coal are reported.  
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4 .8  S t r u c t u r e  

The B u t t l e  Lake Arch]  Cowichan-Horne Lake Arch and Nanoose U p l i f t  
are n o r t h - n o r t h w e s t e r l y  t r e n d i n g  a x i a l  u p l i f t s  and are b e l i e v e d  
to  be  t h e  o l d e s t  s t r u c t u r a l  elements i n  s o u t h  central  Vancouver 
I s l a n d .  U p l i f t i n g  o c c u r r e d  b e f o r e  t h e  l a t e  C r e t a c e o u s ,  and 
p o s s i b l y  b e f o r e  t h e  Mesozoic ( M u l l e r  and Carson, 1 9 6 9 ) .  Sicker  
Group v o l c a n i c  and s e d i m e n t a r y  r o c k s  occur a t  t h e  core of t h e s e  
u p l i f t s .  

Asymmetric s o u t h w e s t  v e r g i n g  ( n o r t h w e s t  t r e n d i n g )  a n t i f o r m a l  
f o l d s  c h a r a c t e r i z e d  by s u b v e r t i c a l  s o u t h w e s t  l i m b s  and m o d e r a t e l y  
d i p p i n g  n o r t h e a s t  l i m b s  are r e p o r t e d  a t  B u t t l e  Lake,  i n  t h e  

Cameron-Ni t ina t  R i v e r  area, and n o r t h  of Cowichan Lake. I n t e n s e  
s h e a r i n g  and metamorphism t o  c h l o r i t e - a c t i n o l i t e  and c h l o r i t e -  
ser ic i te  s c h i s t  o c c u r s  i n  s t e e p  and o v e r t u r n e d  l imbs  of  f o l d s .  
F o l d i n g  is i n d i c a t e d  t o  have  o c c u r r e d  i n  J u r a s s i c  time by K-Ar  

d a t i n g ,  a l t h o u g h  c i r c u m s t a n t i a l  e v i d e n c e  f o r  a n  e a r l i e r  o rogeny  
a lso e x i s t s .  O v e r l y i n g  B u t t l e  Lake Forma t ion  limestones are 
r e l a t i v e l y  undeformed e x c e p t  where t h e y  are t h i n .  

Vancouver Group u n i t s  are n o t  as i n t e n s e l y  f o l d e d ;  g e n t l e  mono- 
c l i n a l  and domal s t r u c t u r e s  have been  mapped. However, Karmutsen 
Formation v o l c a n i c  r o c k s  l o c a l l y  conform to t h e  a t t i t u d e  of  
u n d e r l y i n g  Myra and B u t t l e  Lake Formations ( M u l l e r ,  1 9 8 0 a ) .  

Some e a r l y  Mesozoic  f a u l t i n g  o c c u r r e d  i n  t h e  a r e a  p r i o r  to 
emplacement o f  I s l a n d  I n t r u s i o n s .  Middle  t o  Upper Jurass ic  
i n t r u s i v e  a c t i v i t y  ( I s l a n d  I n t r u s i o n s )  o c c u r r e d  a l o n g  no r th -  
w e s t e r l y  t r e n d s .  

E x t e n s i v e  wes t -no r thwes t  t r e n d i n g  f a u l t i n g  occurred d u r i n g  t h e  
T e r t i a r y  and is b e s t  i l l u s t r a t e d  b y  l a r g e  d i s p l a c e m e n t s  o f  
Nanaimo Group s e d i m e n t s .  These f a u l t s  have been t r a c e d  f o r  up t o  
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100  km. Late n o r t h e a s t e r l y  t r e n d i n g  t e a r - f a u l t s  o f f s e t  t h e  
Te r t i a ry  f a u l t s  i n  t h e  Cowichan V a l l e y  and S a l t s p r i n g  I s l a n d  
area. 

4.9 M i n e r a l  O c c u r r e n c e s  

4 . 9 . 1  Gold O c c u r r e n c e s  

1 .  Amore ( S u m m i t  Group)  Au Ag Zn Mo Pb 

Geology 
Fractures and f a u l t s  i n  s i l i c i f i e d  S i c k e r  Group s e d i m e n t s  
and v o l c a n i c s  o f t e n  c o n t a i n  q u a r t z  v e i n s  which c a r r y  
p y r i t e ,  a r s e n o p y r i t e ,  and m o l y b d e n i t e .  One v e i n  carries 
v i s i b l e  g o l d ,  s p h a l e r i t e ,  p y r i t e ,  a r s e n o p y r  i te ,  p y r r h o t i t e ,  
and g a l e n a .  

M i n e r a l i z a t i o n  F e a t u r e s  
The s p h a l e r i t e - b e a r i n g  v e i n  is 1 to 12"  wide and was 
exposed  for 1 0 0 '  d u r i n g  t h e  mining o f  a 2 . 2  T b u l k  sample.  
R e s u l t s  are n o t  r e p o r t e d .  A n o t h e r ( ? )  v e i n  is 6 t o  10" wide 
and was t r a c e d  f o r  a b o u t  1 0 0 0 ' .  The b e s t  a s s a y s  were 0 . 5 6  

o z  Au/T, 1.50  o z  Ag/T o v e r  3.5" and 0 . 5 2  Oz Au/T,  0.24  Oz 
Ag/T over 1 2 . 2 " .  A l l  36 o t h e r  a s s a y s  showed trace of  0.01 
oz AU/T. S o i l  s ampl ing  h a s  l o c a t e d  numerous samples  
anomalous i n  one or more o f  Mo, Cu, A g ,  Au .  

H i s  t o r y  
1968:  Cominco Ltd. ;  r e g i o n a l  work ( n o  d e t a i l s  a v a i l a b l e ) .  
1978-82: A q u a r i u s  Resources L t d . ;  p r o s p e c t i n g ,  b u l k  sample 

from Amore 2,  t r e n c h i n g ,  5 DDH f o r  4 0 0 ' .  Soi l ,  s i l t ,  and 

r o c k  sampl ing  i n  1981-82.  
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Ref ere nce s 

EBC 1978-El25, 1979-126 
AR 6963, 7187, 7908, 10324, 10970 
Minfile 92C117 

2. Comego (Cascade, Kitchener, widow Group, Anne) Au Cu Mo \V 

Ag Zn Fe 

Geology 
The area is underlain by Sicker Group bedded cherts, cherty 
tuffs, agglomerates, and andesites intruded by a qabbro- 
diorite sill, a quartz diorite stock, and feldspar porphyry 
dikes. Three types of mineralization are found in the 
Sicker rocks: 1 )  garnet-actinolite-quartz-calcite- 
epidote-chlorite skarn often containing magnetite, chal- 
copyrite, pyrite, pyrrhotite, local molybdenite, scheelite, 
sphalerite, tetrahedrite, rare bornite and arsenopyrite 
occurring in cherty tuff near the contact of the gabbro- 
diorite sill; 2 )  rusty weathering quartz-carbonate 
stringers in a shear zone containinq finely disseminated 
molybdenite, pyrite, chalcopyrite, tennantite, local 
bornite and magnetite; and 3) quartz veins associated with 
the skarn zones containing masses of chalcopyrite, pyrite, 
and molybdenite. 

Mineralization Features 
The main skarn zone is 100' wide by 300' high by possibly 
1650' long. Best assays are 0.41 oz Au/T over 1 rn, 0.8 oz 
Ag/T over 1 5 ' ,  8.3% Cu over 20', 1.3% MO over 1 5 ' ,  0 . 3 2 %  

W03 over 1 m. The best DDH intersection was 0 .02  oz Au/T, 
0.3 oz Ag/T, 0 . 5 %  Cu over 2 4 ' .  Assays from the quartz- 
carbonate zones are all very low. The quartz-molybdenite 
vein(s) are 5' wide, 5 0 '  long. Samples over 5 '  averaged 
1.3% Cu, 4.6% Mo, while a 2 m sample assayed 0 . 0 3 5  oz Au/T, 
0 . 6 2  oz Ag/T, 2.2% Cu, 0 .28% Mo, 0 . 3 2 %  W 0 3 .  



H i s  tory 
1902-06: G. Lawrence; (Cascade) open c u t ,  s t r i p p i n g ,  2 

p i t s .  

4 shor t  a d i t s  e x i s t e d  on t h e  proper ty .  

Ltd.;  t es t  work, drove a s h o r t  a d i t .  

1919: L.A. Sherk; (Ki tchener  Group) several open c u t s  and 

1920's: The Consol idated M i n i n g  and Smelt ing Co.  of Canada 

1948-55: Duncan Powel l  and o t h e r s ;  unspec i f ied  work. 
1964: O.G. MacDonald; b l a s t e d  5 p i t s ,  so i l  sampling, mag 

survey. 

mapping, JEM survey.  
1969-70: Hibernia  Mining Co. Ltd.; ( A n n e )  so i l  sampling, 

1971: Tagus Syndica te ;  mapping, 7 DDH f o r  1641'. 
1980-81: DRC Resources Corp.; mapping, s o i l ,  and rock 

sampling. 

Ref ere nces 
MMAR 1906-211, 1919-239, 1931-163, 1948-158-161 
GEM 1969-223, 1970-290, 1971-230 
AR 641, 1949, 2167, 2849, 8283, 10102 
BCDM B u l l .  37, p57 
Carson 1968, pp128-130 
Minf i l e  92C018 

3. Meade Creek Au 

Geology 
P lace r  gold d e p o s i t .  F i n e  gold was found from bedrock t o  
2 0 '  above high water l e v e l .  

Mine ra l i za t ion  Fea tu res  
I t  is repor ted  t h a t  resu l t s  of up t o  40 colours  from one 
pan occurred .  To ta l  product ion is not recorded. 
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History 
1950: J.S. Ford, R.A. Nilson and assoc ia tes ;  unspecified 

work. 

R e  f e r e nce s 
MMAR 1950-204 
Minfile 92C057 

10. Sognidoro Au 

Geo 1 og y 
Gold occurs i n  narrow honeycomb v e i n l e t s  cu t t ing  a quartz  
vein. Located i n  an area mapped as  Sediment-Sill u n i t  of 

t h e  Sicker Group. 

Mineralization Features 
Assays(?) of up to  1 oz Au/T a r e  reported.  The mineralized 
quartz  vein is up t o  20 '  th ick and is exposed for  over 
650'. 

History 
1983-84: Canamin Resources L t d . ;  unspecified work. 

R e f  e r e  nces 
TML 1984, R066, 140 

4.9.2 Base Metal Occurrences and Deposits 

5. Lara Zn Cu Au Ag Pb 

Geology 
The property is mainly underlain by rhyo l i t i c  to b a s a l t i c ,  
commonly sch is tose ,  Sicker Group rocks w i t h  minor volcanic 
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sandstone , s l a t e ,  t u f  f a c e o u s  s la te ,  and c h e r t  i n t e r b e d d e d .  

F e l s i c  volcanics  p r e d o m i n a t e .  Nanaimo Group sediments a r e  
i n  f a u l t  contact  w i t h  t h e  S i c k e r  G r o u p  i n  t h e  s o u t h e r n  p a r t  
o f  t h e  p r o p e r t y .  A t  l e a s t  t h r e e  e x h a l a t i v e  s t r a t a b o u n d  

p y r i t i c  h o r i z o n s  i n  f e l s i c  and i n t e r m e d i a t e  vo lcanics  are 
e x p o s e d  i n  f i v e  d i f f e r e n t  areas o n  t h e  p r o p e r t y .  The 

m i n e r a l i z e d  z o n e  o u t l i n e d  b y  d r i l l i n g  is s t r a t i f o r m  and is 
h o s t e d  by a r h y o l i t e  p o r p h y r y  u n i t .  M i n e r a l i z a t i o n  is  
g e n e r a l l y  d i s s e m i n a t e d  or i n  small p o d s  and b a n d s ,  b u t  is 
semi-massive t o  massive i n  one s h o w i n g .  B a r i t e  is  
a s s o c i a t e d  w i t h  some s h o w i n g s .  The  g e o l o g y  o f  t h e  minera- 
l i z e d  zone is v e r y  s imi l a r  to  t h e  T w i n  J massive s u l f i d e  

d e p o s i t s ,  located 9 km s o u t h e a s t  o f  - Lara, along s t r i k e .  

M i n e r a l i z a t i o n  F e a t u r e s  

The p y r i t i c  h o r i z o n s  range f r o m  10"  t o  3 0 '  i n  t h i c k n e s s .  
T h e  n o r t h e r n  h o r i z o n  h a s  been traced for  6 . 3  km, w h i l e  t h e  

t w o  s o u t h e r n  h o r i z o n s  h a v e  e a c h  b e e n  t r a c e d  f o r  a b o u t  1 
km. A s h o w i n g  o n  t h e  S i l v e r  2 claim a s s a y e d  up t o  0 . 0 9 5  o z  
Au/T, 0.80 o z  Ag/T, 0 .2% C u ,  0 .85% Pb,  3 .25% Zn ( g r a b  
samples?). 

R e c e n t  ( 1 9 8 4 )  s ampl ing  y i e l d e d  r e s u l t s  o f  up to  0 . 0 0 5  o z  

Au/T, 8 . 9 3  o z  Aq/T, 3 .46% Cu, 0 .62% Pb ,  10 .85% Zn,  2 %  Ra. 

S e v e r a l  I P  anomalies a re  a s s o c i a t e d  w i t h  t h e  p y r i t i c  z o n e s ,  

some o f  w h i c h  h a v e  c o i n c i d e n t  VLF-EM anomalies. A l i n e a r  
Zn-Cu-Pb so i l  a n o m a l y  was l o c a t e d  o n  t h e  E l k  c la im near t w o  
o f  t h e  p y r i t i c  s h o w i n g s .  Most o f  t h e  1 2  DDH's d r i l l e d  i n  
1984  i n t e r s e c t e d  weak p o l y m e t a l l i c  m i n e r a l i z a t i o n .  A n  
i n t e r s e c t i o n  of 8.01 m ( t r u e  t h i c k n e s s )  o f  p o l y m e t a l l i c  

m i n e r a l i z a t i o n  g r a d i n g  3 .01% Z n ,  0 .101  o z  Au/T, 1 .97 oz 

Ag/T, 0 .68% C u ,  0 .45% Pb h a s  b e e n  a n n o u n c e d  f rom a s i n g l e  
d r i l l  h o l e  d e s i g n e d  t o  t e s t  t h e  s o u t h w e s t e r n  h o r i z o n .  
I n c l u d e d  i n  t h e  8.01 m i n t e r s e c t i o n  is 3 . 2 3  m ( t r u e  t h i c k -  

. 
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ness) g rad ing  5 . 1 8 %  Z n ,  0 .135  o z  Au/T, 2 . 6 6  oz  Ag/T, 1 . 2 1 5  

Cu. 0 .69% Pb. 

Subsequen t  d i a m o n d  d r i l l i n g  i n  1985 h a s  o u t l i n e d  a 
m i n e r a l i z e d  zone 1 3 0 0  fee t  long b y  350  fee t  d e e p  g r a d i n g  

0 . 0 5 1  oz Au/T, 1 .12  o z  Ag/T, 1 .98% Z n ,  0 .444  Cu, a n d  0 .36% 

Pb over a n  average t r u e  w i d t h  of 2 0 . 5 3  f ee t .  T h e  z o n e  is 
open o n  b o t h  ends  and t o  d e p t h  a n d  is r i c h e r  i n  t h e  eas te rn  
po r t ion .  A d r i l l  h o l e  1 6 5 0  fee t  eas t  of t h e  zone a long  
s t r ike  intersected 1 2 . 0 7  feet  ( t r u e  w i d t h )  of massive s u l -  
f i d e  m i n e r a l i z a t i o n  g r a d i n g  0 .213  o z  Au/T, 8 .60  o z  Ag/T, 

9 .22% Zn, 1 .16% C u ,  and 2.53% Pb. 

Metal r a t i o s  i n  t h e  m i n e r a l i z e d  zone are  s imilar  to  t h o s e  

of W e s t m i n  Resource L t d . ' s  a u t t l e  L a k e  m i n e s .  

His tory  
1966-67:  C o m i n c o  L t d . ;  (Tot/Rum p r o p e r t y )  I P ,  r e s i s t i v i t y ,  

so i l  sampl ing .  

mapping, mag, EY16, s h o o t b a c k  EM. 

1 9 7 8 :  UMEX I n c . ;  ( E l k ,  Mouse G r o u p s )  s o i l  samplirq,  

1981-82:  L a r a m i d e  Resources L t d . ;  ( S i l v e r  2 c la im)  soi l  
sampl ing ,  I P ,  VLF-EM. 

1983-85:  A b e r f o r d  Resources L t d . ;  ( L a r a )  e x t e n s i v e  geo- 
p h y s i c s ,  g e o c h e m i c a l  s u r v e y s ,  t r e n c h i n g ,  EM s u r v e y ,  40  
DDH. 

Ref ere nces 
EBC 1978-E l24  

AR 7 3 8 4 ,  1 0 1 1 6 ,  1 1 1 2 3  

MER 1 9 8 3 ,  p. 3 0  

N M F e b .  7 ,  Aug. 8, 1985 
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6 .  P a u p e r  (L .31Gr  S h a r o n  Copper, Mons 1 ,  B r e n t  1 )  C u  Au A g  Z n  

Geology 
The area is  u n d e r l a i n  by s t e e p l y  d i p p i n g  ser ic i te  and 
q u a r t z  a u g e n - s e r i c i t e  s c h i s t s  o f  t h e  S i c k e r  G r o u p  c u t  b y  
S i c k e r  d i o r i t e  arid gabbro s i l l s  arid d i k e s .  The m i n e r a l i z a -  

t i o n  consists of p y r i t e - c h a l c o p y r i t e  d i s s e m i n a t i o n s  and is 
a p p a r e n t l y  s t r a t a b o u n d .  Carson ( 1 9 6 8 )  s t a t ed  t h a t  t h i s  

occurrence is v e r y  s i m i l a r  t o  p y r i t i c  zones fo rmed  near 
mass ive  s u l f i d e  deposits and  t h a t  i t  is f o u n d  i n  q u a r t z -  

s e r i c i t e - c h l o r i t e  s c h i s t s  s imi l a r  t o  t h o s e  of Twin J and  

Western M i n e s .  

M i n e r a l i z a t i o n  F e a t u r e s  

T h e  p y r i t i c  zone is 6 0 '  w i d e .  A s s a y s  i n c l u d e  2 %  C u  over  
60'; trace Au, 1 o z  Ag/T, 7 .5% Cu f rom ore f rom t h e  a d i t ;  

a n d  t r ace  Au, 0 .2  oz Ag/T, 8% C u  f r o m  a s h o w i n g  3 0 0 '  s o u t h  
o f  t h e  a d i t .  A DDH d r i l l e d  about  800 m w e s t  o f  t h e  a d i t  i n  
1 9 7 8  c u t  1 0 '  o f  0 .192% C u r  0 .08% Z n ,  0.11 o z  Ag/T, 0 .004  o z  

AU/T. 

History 
1903 :  H e n r y  Fry ;  P a u p e r  (L.31G) C r o w n  G r a n t e d .  

1919:  E . J .  P a l m e r ,  L. L e v e n s a l e r ;  o p e n  c u t ,  5 0 '  a d i t  w i t h  

5 0 '  c r o s s c u t  a t  end.  
1924 :  J . P .  T o m l i n s o n ;  P a u p e r  (L.31G) r e - C r o w n  G r a n t e d .  

1927 :  E .F .  Miller and  associates;  no work r e p o r t e d .  

1977-79:  Imperial  O i l  L t d . / E s s o  N i n e r a l s  Canada L t d . ;  

(Mons l / B r e n t  1 )  a i rborne  EM s u r v e y ;  EM, mag, SP, s o i l  
s ampl ing ,  mapping, 1 DDH f o r  305'. 
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R e f  ere nces 
MMAR 1903-250, 1923-274, 1924-368, 1927-339 
EBC 1978-El 21 
AR 6548, 7323 
Carson  1968, p159 
M i n f i l e  92B040 

7.  Copper Canyon Cu A g  AU ( Z n  Pb)  

Geology 
The area is u n d e r l a i n  by s c h i s t o s e  S i c k e r  Group v o l c a n i c s  
i n c l u d i n g  q u a r t z - s e r  i c  i t e  s c h i s t  , c h l o r i t e  s c h i s t  , and 
r h y o l i t e  po rphyry ,  i n t r u d e d  b y  d i o r i t e  (of t h e  I s l a n d  
I n t r u s i o n s ? ) .  A band 400 to  600' wide c o n t a i n s  f i v e  
m i n e r a l i z e d  zones ;  two on  i ts  s o u t h e r n  s i d e  and t h r e e  o n  
its n o r t h e r n  s i d e .  D i s semina ted  to  m a s s i v e  p y r i t e  and 
m i n o r  c h a l c o p y r i t e  occur i n  a q u a r t z  v e i n ;  i n  a q u a r t z  v e i n  
i n  a s h e a r  zone;  and i n  s c h i s t  w i t h  no a s s o c i a t e d  q u a r t z  
v e i n .  The s c h i s t s  are r e p o r t e d  to be  more s i l i c e o u s  and 
less f o l i a t e d  t h a n  a t  t h e  Twin J m i n e  (8). Unl ike  t h e  T w i n  

- J ,  t h e r e  is 1x3 b a r i t e  a s s o c i a t e d  w i t h  t h e  m i n e r a l i z a t i o n .  

M i n e r a l i z a t i o n  F e a t u r e s  
Assays  r e p o r t e d  i n c l u d e  10.2% Cu from a g r a b  sample from a 
minor showing s o u t h  o f  t h e  Copper Canyon a d i t ;  t race A u ,  
0.5 oz Ag/T, trace Cu o v e r  10 '  i n  t h e  V ic to r i a  a d i t ;  and 

( loca t ion  u n r e p o r t e d ) .  The m i n e r a l i z e d  lenses have a maxi- 
mum wid th  o f  6 t o  7'. One 6' zone is composed of  1 t o  2' 
o f  m a s s i v e  m i n e r a l i z a t i o n  and 4 t o  5 '  o f  d i s s e m i n a t e d  and 
v e i n l e t  m i n e r a l i z a t i o n .  The Copper Canyon a d i t  fo l lowed  a 
lens  for  135' b e f o r e  l o s i n g  it due  to f a u l t i n g  or f o l d i n g .  

An EM c o n d u c t o r  10 t o  1 5 '  wide by 1 1 0 0 '  l ong  h a s  been o u t -  
l i n e d  o n  t he  Copper Canyon claim. 

0.05 O Z  Au/T, 1.6 O Z  Ag/T, 6.77% C U ,  0 . 0 1 %  Pb, 0.06% Z n  
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P r o d u c t i o n  i n  1 9 0 4 ,  1 9 0 5 ,  and  1907  came from t h e  V i c t o r i a  
c la im and t o t a l l e d  120 T, y i e l d i n g  3 oz Au, 1 1 0  oz A g ,  and  
9581 l b  Cu. 

History 
1897:  P . J .  Pearson (Copper Canyon) 1 0 0 '  t u n n e l .  

1901-02:  M o u n t s  S i c k e r  and  B r e n t o n  Mines  L t d . ;  t u n n e l  o n  

Copper Canyon l e n g t h e n e d  t o  3 1 0 '  , v a r i o u s  crosscuts and  a 
r a i s e / s h a f t  a d d e d ;  1 5 0 '  t u n n e l  d r i v e  o n  V i c t o r i a ;  v a r i o u s  
test  p i t s  o n  a l l  claims, s h o r t  a d i t s  o n  Klondyke ,  S u s a n  

claims. 
1971-73: V iva  V e n t u r e s  L t d . ;  VLF-EM, LF-EM, s h o o t b a c k  EM, 

mag, seismic, I P ,  r e s i s t i v i t y ,  SP,  g r a v i t y ,  s o i l s ,  
mapping . 

1977 :  J . R .  D e i g h t o n ;  mapping, so i l  and  s i l t  sampling.  
1978 :  K i n n e a r d ,  L o r i n g ,  W h i t t l e s ;  VLF-EM, mapping. 
1979 :  UMEX I n c . ;  mapping, EM, mag, soi l  sampl ing ,  1 DDH 

f o r  1 4 5  m o n  Klondyke .  

Ref  ere nces 
MMAR 1897-567,  1898-1148,  1901-1118,  1902-239 ,252 ,  

1905-216 ,250 ,  1907-154 ,221 ,  1920-%22,  1928-365 
GEM 1971-225,  1973-224 

EBC 1977-E l04  ( M a r g i e - S u s a n ) ,  1978-ElO2,  1979-122 

AR 3 0 9 9 ,  4 6 2 6 ,  6 5 9 9 ,  6 6 0 0 ,  6 9 7 2 ,  7 1 8 3 ,  7435  

M i n f i l e  92B086,  004 

8. Twin  J ( L e n o r a ,  T y e e ,  R i c h a r d  111) Z n  C u  Au Ag Pb Cd B a  

Geology 
T h e  a rea  is u n d e r l a i n  b y  S i c k e r  Group  (Myra Fm. ( ? ) )  

a n d e s i t i c  f l o w s  and c h e r t y  t u f f s  w i t h  m i n o r  sediments,  
m e t a m o r p h o s e d  t o  q u a r t z - s e r i c i t e ,  q u a r t z - c h l o r i t e ,  a n d  

c h l o r i t e  s c h i s t s  w h i c h  a r e  i n t r u d e d  b y  s i l l s ,  d i k e s ,  a n d  
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i r r e g u l a r  masses o f  g a b b r o - d i o r i t e .  The two m a i n  o r e b o d i e s  
occur 1 5 0 '  apar t  i n  s t r o n g l y  d r a g f o l d e d  p a r t s  of a s c h i s t  
" p a n e l , "  o f t e n  close to t h e  contact of a band o f  g r a p h i t i c  
s c h i s t  and bounded by a n  i n t r u s i v e  s o d i c  r h y o l i t e  
po rphyry .  W i t h i n  t h e  o r e b o d i e s ,  t w o  t y p e s  o f  ore are 
found.  Ba r i t e  ore is a f i n e - g r a i n e d  m i x t u r e  of  p y r i t e ,  
c h a l c o p y r i t e ,  s p h a l e r i t e ,  and minor  galena i n  a b a r i t e -  
q u a r t z - c a l c i t e  gangue. I t  is f r e q u e n t l y  banded,  w i t h  c h a l -  
c o p y r i t e - p y r i t e  and s p h a l e r i t e  l a y e r s .  Q u a r t z  ore consis ts  
m a i n l y  o f  q u a r t z  and c h a l c o p y r i t e  and o c c u r s  i n  l o n g  
l e n t i c u l a r  masses w i t h i n  b a r i t e  ore and t h e  h o s t  s c h i s t s .  

M i n e r a l i z a t i o n  Features 
The n o r t h  o rebody  is 1 7 0 0 '  long b y  1 t o  1 0 '  wide b y  1 2 0 '  

downdip. T h e  s o u t h  o rebody  is 2 1 0 0 '  l o n g  b y  2 0 '  or more 
wide by 1 5 0 '  downdip. Total  r e c o r d e d  p r o d u c t i o n  from 1898 

t o  1964 amounts  to  3 0 5 , 1 4 9  T ore c o n t a i n i n g  4 0 , 0 1 4  o z  A u ,  

8 4 0 , 4 7 2  oz Ag, 2 1 , 3 4 4 , 3 3 2  l b  Cur 4 5 , 8 6 4 , 6 5 4  l b  Zn, 418 ,716  

l b  Pb, and 2600 l b  Cd. R e s e r v e s  are r e p o r t e d  as 3 5 0 , 0 0 0  T 

g r a d i n g  1.6% Cur 0 .65% Pb, 6 . 6 %  Z n ,  0 . 1 2  oz Au/T, and 4 . 1  

0 2  Ag/T as of 1971 .  

H i s  t o ry  
1897-1927:  Opera ted  as t h r e e  separate m i n e s :  Lenora, 

(Leonora-Mt. S i c k e r  Mining C o . ) ,  Tyee (Tyee Copper Mining 
Co.), and R i c h a r d  I11 ( R i c h a r d  I11 Development Co. 

L t d . ) .  Most o f  t h e  p r o d u c t i o n  came from Tyee w i t h  a 
lesser c o n t r i b u t i o n  from Lenora, and o n l y  m i n o r  produc-  
t i o n  from R i c h a r d  111. Most of t h e  p r o d u c t i o n  came i n  
t h e  p e r i o d  from 1900 t o  1907 .  

m i n e s  underground (Lenora, Tyee, R i c h a r d  111). 

underground development .  

1928-29:  P a c i f i c  T i d e w a t e r  Mines  Ltd. ;  j o i n e d  t h e  t h r e e  

1939-40: Sheep  Creek Gold M i n e s  L t d . ;  D D ' g ,  t r e n c h i n g ,  
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1942-47: Twin J Mines L t d . ;  125 tpd concentrator,  m i n i n g  
from 1943 t o  May 1944 a n d  mid-1946 to  September 1947 
( m a i n l y  from L e n o r a ) .  

1949-52: Vancouver I s l a n d  Base Metals L t d . ;  m i n i n g  1951 t o  
J a n u a r y  1952 ( m a i n l y  from L e n o r a ) .  

1964: W. Howden; m i n e d  167 T from L e n o r a ,  g r a d e  n o t  
reported. 

1967-70: M t .  S icker  M i n e s  L t d . ;  7 DDH fo r  405', m a p p i n g ,  

t r e n c h i n g .  
1972: Ducanex Resources L t d . ;  5 DDH for 3000', m a p p i n g ,  

s h o o t b a c k  EM. 
1973-74: Dresser Industries I n c . ;  8 DDH for 5500', I P ,  

soi ls .  
1978-80: SEREM L t d . ;  7 DDH fo r  1236 m ,  m a p p i n g ,  soi ls ,  

mag, EM. 

1983-85: Corporation F a l c o n b r i d g e  C o p p e r / P e p p a  Resources 
L t d . ;  mapping D D H ' s ,  sampling.  P e p p a  p l a n n e d  to  p u t  
L e n o r a  Mine i n t o  production b y  l a t e  1984. 

References 
MMAR 1928-365, 1931-164, 1935-G46, 1936-F63, 1939-90, 

1940-74, 1942-70, 1943-69, 1944-67, 1946-191 , 
1947-183, 1949-224, 1950-180, 1951-199, 1952-214, 
1964-168, 1967-79, 1968-107 

GEM 1969-224, 1970-291, 1972-240, 1974-163 
EBC 1978-El 19 
AR 1104, 1714, 3741, 3950, 3951, 4904, 5164, 6996, 

7714, 7875, 8168, 8264 
C I M  T r a n s .  Vol. 48, 1945, pp294-308 
CIMM S t r u c t u r a l  Geology of C a n a d i a n  O r e  Deposits, 1948, 

P48 
CMH 1972/73 
TML 1984, X042, 064, 136, 192, 195 
M i n f i l e  92B001, 002, 003 
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9. King Solomon (L.l7G, L.152, L.157; Koksi lah)  Cu Ag Zn  Pb 
Fe ( A u )  

Geology 

A s k a r n  d e p o s i t  w i t h  p y r r h o t i t e ,  magnet i te ,  p y r i t e ,  cha l -  
c o p y r i t e ,  m i n o r  s p h a l e r i t e ,  ga l ena ,  and some t e t r a h e d r i t e  

i n  a garne t -ep idote-d iops ide  gangue. I t  occurs along the  

contact of a d i k e - l i k e  mass of quar tz -bear ing  f e l d s p a t h i c  
gabbro and S i c k e r  Group volcanics .  L e n t i l s  of l i a e s t o n e  

and several small  s t o c k s  of S a a n i c h  g r a n o d i o r i t e  occur  

nearby. T h e  d e p o s i t  is covered by a gossanous cappinq. 

M i n e r a l i z a t i o n  Fea tu res  

The f i r s t  20 t o  30' of t h e  orebody away from t h e  d ike  is  
r i c h e r ,  averaging 4 t o  5% C u ,  w h i l e  t he  o u t e r  15 t o  20' of 

t h e  d e p o s i t  is lower grade ,  averaginq about 2% Cu.  The 

orebody is exposed f o r  2 0 0 '  b u t  probably ex tends  f u r t h e r  
under cover.  T h r e e  lesser "ve ins"  were i n t e r s e c t e d  i n  t h e  

d r i v i n g  of t he  lower a d i t ,  w h i c h  was expected t o  i n t e r s e c t  

t h e  main orebody a t  650', g i v i n g  450' of backs.  I t  is not 
known whether t h e  orebody was, i n  f a c t ,  i n t e r s e c t e d .  The 

l e s s e r  v e i n s  assayed up t o  2.5% C u ,  t r a c e  &u.  

Product ion i n  1904, 1905 and 1907 t o t a l l e d  270 T o r e  con- 

t a i n i n g  205 oz Ag and 39,626 l b  C u .  A shipment i n  1912 of 

303 T of picked ore averaged over  5% Cu.  

H i s t o r y  

1903-07: Maclay, Ryan; mining. 

1909: James H u m e s ;  g ran ted  Crown Grant L.17G. 
1913-14: King Solomon Copper Mining Co.; drove lower a d i t  

550'. 
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1956-60: C e l l a r d o r  Mines L td . ;  ( K i n g  Solomon, B l u e  B e l l ,  

and o t h e r  claims), s u r f a c e  work, SP, dewa te red  o l d  
work ings ,  13 DDH for  2100', e n l a r g e d  lower a d i t  f o r  more 
t h a n  400'. 

1985: Reward Resources  Ltd. ;  g e o l o g i c a l  mapping, soi l  
s a m p l i n g ,  magnetometer, VLF-EM. 

Ref ere nces 
MMAR 1903-210, 1904-253, 1905-216, 1907-155, 1908-164, 

1909-278, 1913-290, 1914-386, 1916-312, 1923-272, 
1928-363, 1959-140, 1960-116 

GSC Mem. 96, pp371-377 
M i n f i l e  92B015 

14. A n i t a  Cu Ag (Au) 

Geology 
Q u a r t z  lenses c o n t a i n i n g  d i s s e m i n a t e d  p y r i t e  and cha lcopy-  
r i t e  o c c u r  i n  f i s s u r e s  i n  S i c k e r  Group s c h i s t .  Mul l e r  
( 1980a) mapped t h e  area as S e d i m e n t - S i l l  u n i t .  

M i n e r a l i z a t i o n  F e a t u r e s  
The zone is r e p o r t e d  t o  be a t  l e a s t  200' l ong  and up to  15' 
wide.  An  a s s a y  of t r a c e  A u ,  0.3 oz  Ag/T, a n d  3.3% Cu from 
m i n e r a l i z e d  q u a r t z  is r e p o r t e d .  

H i s  to ry  
1917: Mrs. E. Forcimer; an open c u t  and a 50' s h a f t .  

References 
MMAR 191 7-270 
M i n f i l e  92B037 
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15. Pogo Zn Pb Cu ( A g )  

Geology 
P y r r h o t i t e ,  p y r i t e ,  c h a l c o p y r i t e ,  s p h a l e r i t e ,  and g a l e n a  
o c c u r  d i s s e m i n a t e d  and o n  f r a c t u r e  p l a n e s  i n  a f r a c t u r e d ,  
f i n e - g r a i n e d  d i a b a s e  s i l l  which i n t r u d e s  b l a c k  c h e r t y  
a r g i l l i t e s  o f  t h e  S i c k e r  Group ( i . e .  S e d i m e n t - S i l l  U n i t ) .  
The m i n e r a l i z a t i o n  o c c u r s  a t  a s y n c l i n a l  f o l d  a x i s  where 
t h e  s i l l  is "p inched"  as it crosses from t h e  w e s t  l imb to  
t h e  east  l imb.  A second showing 4500'  s o u t h e a s t  o f  t h e  
main showing c o n t a i n s  Zn-Pb-Cu m i n e r a l i z a t i o n  i n  a r u s t y  
s h e a r  zone i n  t h e  d i a b a s e  s i l l .  

M i n e r a l i z a t i o n  F e a t u r e s  
The b e s t  a s s a y s  from t h e  main  showing are 0 . 4 2 %  Zn o v e r  1 0 '  
and 0.48% Pb, 0.09% Cu,  trace Ag, each  from d i f f e r e n t  5 '  
samples. A g r a b  sample from t h e  second showing a s s a y e d  
0.72% Zn, 0.17% Pb, 0.13% Cu. 

H i s  tory 
1964: E.M. W i l s o n ;  mapping, r o c k  sampl ing .  

R e f  ere n c e s  
AR 566 
M i n f i l e  92C074 

16. Candy Cu 

Geology 
F r a c t u r e d  and s h e a r e d  S i c k e r  Group a n d e s i t e  and b a s a l t  h o s t  
q u a r t z  v e i n s  c o n t a i n i n g  c h a l c o p y r i t e  and p y r r h o t i t e .  

M i n e r a l i z a t i o n  F e a t u r e s  
R e s u l t s  n o t  r e p o r t e d .  
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History 
1969: F o u r  S q u a r e  E x p l o r a t i o n  L t d . ;  s i l t  s a m p l i n g ,  

t r e n c h  i ng . 
Ref ere nces  
GEM 1969-223 
M i n f i l e  92C076 

4.9.3 O t h e r  Occurrences 

4. H i l l  60 (L.12GI L.13G) Mn 

Geology 
T h i n l y  b a n d e d  qreen, cream, and  red c h e r t y  S i c k e r  Group  

t u f f s  w i t h  local lenses of r e d  jasper h o s t  lenses of 
r h o d o n i t e .  A f e w  t h i n  basic d i k e s  c u t  t h e  c h e r t y  t u f f s  

near  t h e  m a i n  w o r k i n g s .  The r h o d o n i t e  was h e a v i l y  o x i d i z e d  

t o  a d e p t h  of a b o u t  15' i n  t h e  m a i n  w o r k i n g s .  A t y p e  of 
y e l l o w  manganese g a r n e t  occurs l o c a l l y  i n  c h e r t .  C h a l c o p y -  

r i t e  a n d  b o r n i t e  are r e p o r t e d  to occur d i s s e m i n a t e d  i n  
r h o d o n i t e  and  jasper.  

M i n e r a l i z a t i o n  Fea tu res  
T h e  m a i n  open p i t  is  about 6 0 '  l o n g ,  20 t o  30' w i d e  and  15 
t o  20' d e e p .  A 594 T s h i p m e n t  a v e r a g e d  50% Mn, 19% 
S i 0 2 .  Assays range  f r o m  15.88 t o  57.15% Mn w i t h  t h e  

average o f  25 samples b e i n g  43.09% Mn over a n  a v e r a g e  o f  

3.89'. The average A1203 con ten t  o f  17 samples was 
1.02%. O t h e r  t h i n n e r ,  smaller,  less o x i d i z e d  lenses o f  

r h o d o n i t e  ( p r e s u m a b l y  i n c l u d i n g  t h e  S t r i k e r  occurrence 
r e p o r t e d  b y  Cowley  [1979]) o c c u r  i n  a n  area a b o u t  1100' 
long  b y  350' w i d e .  T h i s  is  t h e  o n l y  Y n  d e p o s i t  i n  t h e  

S i c k e r  G r o u p  known t o  h a v e  b e e n  s i g n i f i c a n t l y  o x i d i z e d ,  a 
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c o n d i t i o n  which is n e c e s s a r y  to  make r h o d o n i t e  i n t o  Mn 
ore. T o t a l  p r o d u c t i o n  i n  1919 and 1920 was 1251 T: Mn 
c o n t e n t  w a s  not r e p o r t e d .  

H i s  to ry  
1918: D i c k i e ,  Wood, S e r v i c e ,  Douglas ;  d i s c o v e r e d  showing,  

s t r i p p i n g  and c u t s .  
1919-24: B r i t i s h  Columbia Manganese Co. L td .  (NPL); min ing  

i n  1919 and 1920. C o n s t r u c t e d  a n  ae r i a l  tramway, b u t  no 
work per formed since 1920. 

1939: Domin ion-Prov inc ia l  Mining T r a i n i n g  P r o j e c t :  c l e a n e d  
o u t  and e x t e n d e d  t r e n c h e s ,  t r e n c h i n g  and s t r i p p i n g  on new 
occurrences. 

R e f e r e n c e s  
M M A R  1918-296, 1919-237, 1924-368 
BCDM B u l l .  37 ,  p67 
GSC P72-53; P64-37, p19: EGS 12 
Canad ian  Rockhound, F e b r u a r y  1966,  p7 
Canadian  Muni t ion  R e s .  Comm. F i n a l  Report, 1920, pp91,  95 
M i n f i l e  928027 
Cowley, P. C o r r e l a t i o n  of  Rhodon i t e  D e p o s i t s  o n  Vancouver 
I s l a n d  and S a l t s p r i n g  I s l a n d ,  B r i t i s h  Columbia; UBC B.Sc. 

T h e s i s ,  1979 

1 1 .  Lady A,  C Fe 

Geology 
The Lady A d e p o s i t  consists o f  2 l enses  o f  t acon i t e  i n  
c h e r t y  S i c k e r  Group s e d i m e n t s  w h i l e  t h e  Lady C cons i s t s  o f  
a s i n g l e  lens o f  t acon i t e .  The t a c o n i t e  is composed o f  
bands  of  e x t r e m e l y  f i n e - g r a i n e d  m a g n e t i t e  and m i n o r  specu-  
l a r i t e  and h e m a t i t e  i n  g r e y  c h e r t  and r e d  j a s p e r .  J a s p e r  
is more common a t  Lady C. 
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M i n e r a l i z a t i o n  F e a t u r e s  
The A d e p o s i t  o u t c r o p s  over a s t r i k e  l e n g t h  of 350 '  and is 
up t o  6 0 '  wide.  D r i l l i n g  r e v e a l e d  a n  a v e r a g e  t h i c k n e s s  of 
less t h a n  30 ' .  

The C d e p o s i t  is exposed  f o r  175 '  along s t r i k e  and h a s  a n  
a p p a r e n t  t h i c k n e s s  of a p p r o x i m a t e l y  50 I .  L i m i t e d  d r i l l i n g  
r e v e a l e d  a t h i c k n e s s  o f  150 '  or more ( h o l e s  were s t o p p e d  
b e f o r e  r e a c h i n g  t h e  h a n g i n g w a l l )  l o c a l l y  and downdip e x t e n t  
of a t  least  200 ' .  Average g r a d e s  of  t h e  4 h o l e s  r anged  
from 9.5 t o  30.5% Fe. 

The f i n e n e s s  of t h e  m a g n e t i t e  c o u l d  p r o v e  a problem i n  t h e  
magnetic s e p a r a t i o n  process. 

Reserves are r o u g h l y  e s t i m a t e d  a t  360,000 T g r a d i n g  25% Fe 
f o r  t h e  Lady A ( b a s e d  o n  diamond d r i l l i n g ) .  The Lady C is 
b e l i e v e d  t o  be  larger  t h a n  Lady A, a l t h o u g h  a d d i t i o n a l  

d r i l l i n g  is r e q u i r e d .  

H i s  t o r y  
1953: Ladysmi th  Development Ltd.;  12 DDH f o r  1278 'on  Lady 

A and 4 DDH f o r  670 '  on Lady C.  - 

R e f e r e n c e s  
MMAR 1956-1 35 
BCDM B u l l .  37,  p13 
Carson  1968, pp101-102 
M i n f i l e  92B029, 033 
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12. Meade Mn 

Geology 
L e n s e s  c o n t a i n i n g  r h o d o n i t e  and manganese garne t  o c c u r  i n  
r e d  and w h i t e  S i c k e r  Group c h e r t y  t u f f .  The lenses are 
v e r y  t h i n l y  c o a t e d  w i t h  o x i d e s .  

M i n e r a l i z a t i o n  F e a t u r e s  
The l e n s e s  are up to 3 '  t h i c k  and are b e l i e v e d  to be  more 
or less c o n t i n u o u s  be tween t h e  two e x p o s u r e s  i n  open c u t s  
200 '  apart .  

History 
Known a t  l eas t  as e a r l y  as 1939. The o n l y  work r e p o r t e d  
consists of two s h a l l o w  open c u t s .  

R e f  e re nce s 

BCDM B u l l .  37,  p68 
Manganese D e p o s i t s  of  Cowichan Lake,  H. S a r g e n t ,  1939 
Manganese Occurrences i n  B.C.,  H .  S a r g e n t ,  1956 
M i n f i l e  92C115 

13. S t a n l e y  Creek  (Lookout  L o c a l i t y )  Mn 

Geology 
Two i r r e g u l a r  l e n t i c u l a r  masses of r h o d o n i t e  l i e  p a r a l l e l  
to  bedding  i n  S i c k e r  Group c h e r t y  t u f f .  

M i n e r a l i z a t i o n  Features 
The l e n s e s  are a few i n c h e s  t o  1 '  wide and a b o u t  20 '  long. 
A microprobe  a n a l y s i s  by Cowley ( 1 9 7 9 )  r e v e a l e d  42.25% MnO 
c o n t e n t .  
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History 
Known a t  l e a s t  as e a r l y  a s  1939. No p h y s i c a l  work o n  t h e  
occurrence  is reported .  

R e f  ere nces  
GSC P72-53, p56 
BCDM B u l l .  37 ,  p68 
Manganese D e p o s i t s  of Cowichan Lake, H .  Sargent, 1939 
M i n f i l e  92C116 
Cowley, P .  C o r r e l a t i o n  of Rhodonite D e p o s i t s  o n  Vancouver 
I s l a n d  and S a l t s p r i n g  I s l a n d ,  B r i t i s h  Columbia; B . S c .  

T h e s i s ,  UBC, 1979 



38 

5.0 1985 ASSESSMENT WORK 

The Cow p r o p e r t y  is u n d e r l a i n  by n o r t h w e s t  t r e n d i n g  P a l e o z o i c  
S i c k e r  Group r o c k s  i n t r u d e d  b y  J u r a s s i c  I s l a n d  I n t r u s i o n s  and 
T e r t i a r y  g a b b r o ,  and local e x p o s u r e s  of Cretaceous Nanaimo G r o u p  
s e d i m e n t s .  

The f o l l o w i n g  d e s c r i p t i o n  o f  p r o p e r t y  g e o l o g y  is based  o n  
p r e v i o u s  work by Wi l son  ( 1 9 6 4 ) ,  m o d i f i c a t i o n s  from Mul l e r  (1980b,  
1982)  by Neale ( 1 9 8 5 ) ,  and t h r e e  d a y s  of reconnaissance mapping 
and sampl ing  by D r .  J.S. Getsinger ( 2 3  - 25 September ,  1 9 8 5 ) .  

5 . 1  P r o p e r t y  Geology 

The Chemainus R i v e r  v a l l e y ,  which cu ts  across t h e  C o w  p r o p e r t y ,  
is occup ied  by a 400 m wide s t r i p  of  Nanaimo Group s e d i m e n t s ,  
bounded o n  t h e  n o r t h e a s t  by a major n o r t h w e s t  t r e n d i n g  f a u l t .  

Rocks exposed  t o  t h e  s o u t h w e s t  of t h e  Chemainus R ive r  are Sicker  

Group v o l c a n i c s  of t h e  Myra Format ion  i n t r u d e d  by J u r a s s i c ( ? )  
q u a r t z  d i o r i t i c  and T e r t i a r y ( ? )  g a b b r o i c  i n t r u s i v e  b o d i e s .  

The Cow p r o p e r t y  n o r t h e a s t  of t h e  v a l l e y  is m a i n l y  u n d e r l a i n  by a 
2 km wide ,  f au l t -bounded  s e c t i o n  of  S i c k e r  Group S e d i m e n t - S i l l  
U n i t ,  c o n s i s t i n g  o f  c h e r t y  a r g i l l i t i c  s e d i m e n t s  and m i n o r  l a y e r e d  
v o l c a n i c  r o c k s  i n t r u d e d  by d i a b a s i c  s i l l - l i k e  b o d i e s  and a q u a r t z  
d i o r i t i c  body. 
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5 . 1 . 1  U n i t  D e s c r i p t i o n s  

1 .  S i c k e r  Group: Myra Formation (Age: Devonian?)  

Myra Formation l a y e r e d  and massive v o l c a n i c  r o c k s  occur 
o n l y  i n  t h e  s o u t h w e s t e r n  p a r t  of t h e  Cow p r o p e r t y ,  where 
t h e y  are i n t r u d e d  b y  a body of g r a n o d i o r i t e  t o  d i o r i t e ,  
which o c c u p i e s  a b o u t  h a l f  t h e  area i n c l u d e d  i n  t h e  p r o p e r t y  
s o u t h w e s t  of t h e  Chemainus R i v e r .  Rock t y p e s  are 
g r e e n i s h - g r e y ,  f i n e - g r a i n e d  f e l s i c  to  i n t e r m e d i a t e  
v o l c a n i c s  and agglomeratic p y r o c l a s t i c  r o c k s  which conta in  
5- 10% d i s s e m i n a t e d  p y r i t e  and p y r r h o t  i t e  . V o l c a n i c l a s t  i c  
s e d i m e n t s  make up o n l y  a minor p a r t  of t h i s  section of 
S i c k e r  Group rocks. 

2. S i c k e r  Group: S e d i m e n t - S i l l  U n i t  (Age: P e n n s y l v a n i a n ? )  

On t h e  Cow p r o p e r t y ,  a p p a r e n t  t h i c k n e s s  of t h e  Sediment-  
S i l l  U n i t  is up to  2000 m ,  a l t h o u g h  some of  t h e  t h i c k n e s s  
is due  t o  s i l l - l i k e  b o d i e s  of d i a b a s i c  g a b b r o  up t o  500 m 
t h i c k ,  and some of t h e  t h i c k n e s s  may be due to  s t r u c t u r a l  
r e p e t i t i o n  by f o l d i n g .  

The s t r u c t u r a l l y  lowest rocks cons i s t  of  i n t e r l a y e r e d  brown 
c h e r t  and medium-grained m a f i c  g r e e n s t o n e  which is p a r t l y  
s e r p e n t i n i z e d  and b e a r s  some resemblance  to  t h e  N i t i n a t  
Format ion .  

The most p redominan t  r o c k  t y p e  i n  t h e  S e d i m e n t - S i l l  U n i t  is 
th in-bedded  a r g i l l i t e ,  which v a r i e s  from e x t r e m e l y  f i n e -  
g r a i n e d  b l a c k  a r g i l l a c e o u s  rock w i t h  wel l -deve loped  s l a t y  
c l e a v a g e  to l i g h t e r  g r e y ,  more m a s s i v e  s i l t s t o n e  and g rey -  
wacke, and may c o n t a i n  some c h e r t .  The b l a c k  a r g i l l i t e  
c o n t a i n s  u b i q u i t o u s  f i n e l y  d i s s e m i n a t e d  p y r i t e .  Many 
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small ,  r u s t y  zones  d i s t r i b u t e d  t h r o u g h o u t  t h e  u n i t  con ta in  
s l i g h t l y  h i g h e r  c o n c e n t r a t i o n s  o f  s u l f i d e s ,  b u t  nowhere 
more t h a n  a b o u t  1 0 % .  I n t e r l a y e r e d  w i t h  t h e  g r e y ,  r u s t y -  
w e a t h e r i n g  argi l laceous r o c k s  are whi t e -wea the r ing  l a y e r s  
( a v e r a g e  1 m t h i c k )  of l i g h t  green f e l s i c  v o l c a n i c s ,  pos- 
s i b l y  r e p r e s e n t i n g  flows of r h y o l i t i c  to  d a c i t i c  composi- 
t i o n ,  also c o n t a i n i n g  f i n e l y  d i s s e m i n a t e d  p y r i t e ,  and 
l o c a l l y ,  p y r r h o t i t e .  These r o c k s  resemble t h e  dominant  
r o c k  t y p e  o f  t h e  Myra Formation exposed  s o u t h w e s t  o f  t h e  
Chemainus R i v e r ,  b u t  h e r e  t h e y  make up o n l y  a p p r o x i m a t e l y  
1 0 %  o f  t h e  section. 

Over most of t h e  C o w  p r o p e r t y ,  bedd ing  d i p s  s t e e p l y  no r th -  
east  s u b p a r a l l e l  to  cleavage, b u t  i n  t h e  n o r t h e r n  p a r t  of 
t h e  p r o p e r t y  bedd ing  c l e a r l y  d i p s  g e n t l y  s o u t h w e s t ,  
i n d i c a t i n g  a major f o l d  a x i s  as shown by W i l s o n  ( 1 9 6 4 ) .  N o  

macroscopic f o l d s  were o b s e r v e d .  P e r v a s i v e  s l a t y  c l e a v a g e  
d i p s  s t e e p l y  to t h e  n o r t h e a s t  across t h e  e n t i r e  p r o p e r t y  
and is p r o b a b l y  a x i a l  p lanar  to  a s y m m e t r i c a l  no r thwes t -  
t r e n d i n g  f o l d s  d e v e l o p e d  d u r i n g  l a t e  P a l e o z o i c  to e a r l y  
Mesozoic  d e f o r m a t i o n .  

Secondary  p y r i t e  s t r i n g e r s  o c c u r  along f r a c t u r e s  which 
crosscut s l a t y  c l e a v a g e ;  l o c a l l y  p y r i t e  m i n e r a l i z a t i o n  
e x t e n d s  from a f r a c t u r e  i n t o  t h e  s u r r o u n d i n g  c l e a v a g e  s u r -  
f a c e s  i n  " h o r s e t a i l " - l i k e  t e x t u r e .  

3 .  S i l l  U n i t :  D i a b a s i c  G a b b r o - D i o r i t e  (Age: T r i a s s i c ? )  

S i l l - l i k e  b o d i e s  ( u p  t o  500 m t h i c k )  of  d i a b a s i c  g a b b r o  
i n t r u d e  m e t a s e d i m e n t s  o f  t h e  S i c k e r  Group S e d i m e n t - S i l l  
U n i t .  A major s i l l  (200 t o  500 m t h i c k )  c u t s  a c r o s s  t h e  
p r o p e r t y  from n o r t h w e s t  to  s o u t h e a s t .  
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I n  t h e  area of t h e  Pogo Showing (named b y  W i l s o n  [ 1 9 6 4 1 ) ,  

t h i s  u n i t  consists of  d a r k  g r e e n ,  medium-grained i n t r u s i v e  
r o c k  c o n t a i n i n g  v i s i b l e  e u h e d r a l  p lagioclase p h e n o c r y s t s  up 
t o  8 mm s e e n  to be  su r rounded  by mafic minerals  ( p y r o x e n e  f 
h o r n b l e n d e ? )  i n  s u b o p h i t i c  t e x t u r e ;  l o c a l l y  p l a g i o c l a s e  is 
g l o m e r o p o r p h y r i t i c  ( c l u s t e r e d ) .  M i n e r a l i z a t i o n  a t  t h e  Pogo 
showing is d o m i n a n t l y  d i s s e m i n a t e d  p y r r h o t i t e  and p y r i t e ,  
i n  b l e b s  up to  3 mm, making u p  5% of  t h e  r o c k .  I n  o t h e r  
p l a c e s  t h e  d i a b a s e  is poor i n  s u l f i d e s .  No s p h a l e r i t e  was 
o b s e r v e d ,  a l t h o u g h  a s s a y s  of  up t o  0 . 4 2 %  Zn were o b t a i n e d  
from 1964 sampling. 

A smaller s i l l  was mapped by W i l s o n  ( 1 9 6 4 )  i n  t h e  n o r t h e r n  
pa r t  of  t h e  p r o p e r t y .  Between t h e s e  u n i t s  a new o c c u r r e n c e  
o f  c o a r s e - g r a i n e d  h o r n b l e n d e  d i o r i t e  to g a b b r o  was no ted .  
I t  is a p p a r e n t l y  g r a d a t i o n a l  i n  c o m p o s i t i o n  w i t h  t h e  m a i n  
s i l l ,  b u t  is s e p a r a t e d  from t h e  m a i n  s i l l  by e x p o s u r e s  of  
c h e r t y  arg i l l i t e .  

These d i a b a s i c  b o d i e s  are s i l l - l i k e  i n  t h a t  t h e y  i n t r u d e  
s u b p a r a l l e l  t o  b u t  c l e a r l y  crosscut b o t h  bedd ing  and s l a t y  
c l e a v a g e  o f  s e d i m e n t s  of t h e  S i c k e r  Group. Contacts  a r e  
i n t e r f i n g e r i n g  r a t h e r  t h a n  s t r a i g h t .  Thus i n i t i a l  deforma- 
t i o n  and low-grade metamorphism ( t o  s l a t e )  are b r a c k e t e d  
be tween Permian  (age o f  S i c k e r  Group)  and T r i a s s i c  ( a g e  of  
K a r m u t s e n  vo lcan ic s ,  to which the  d i a b a s e  s i l ls  are  
b e l i e v e d  by M u l l e r  to be r e l a t e d ) .  

4 .  I s l a n d  I n t r u s i o n s  (Age: J u r a s s i c )  

Two g r a n o d i o r i t i c  to  d i o r i t i c  g r a n i t o i d  b o d i e s  are exposed 
on t h e  Cow p r o p e r t y ,  one i n t r u d i n g  Myra Formation v o l c a n i c s  
s o u t h w e s t  o f  t h e  Chemainus R i v e r  , and one i n t r u d i n g  t h e  
S e d i m e n t - S i l l  U n i t  i n  t h e  s o u t h e a s t e r n  pa r t  o f  t h e  
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p r o p e r t y .  They are s imi l a r  i n  composition and t e x t u r e ,  
med i um t o  c o a r s e - g r a i  ned , domi n a n t l  y ho r  nb l e  nde-b i o t  i t e  
q u a r t z  d i o r i t i c  g r a n u l a r  r o c k s .  Near t h e  contact  w i t h  t h e  
S e d i m e n t - S i l l  U n i t  t h e  q u a r t z  d i o r i t e  is weakly f o l i a t e d  
p a r a l l e l  t o  t h e  c o n t a c t ,  which is  l o c a l l y  p a r a l l e l  to  
c o m p o s i t i o n a l  l a y e r i n g  and c l e a v a g e  i n  t h e  sediments. 

C o n t a c t  metamorphic  e f f e c t s  i n c l u d e  h o r n f e l s e d  a r g i l l i t e  
and local  e x t e n s i v e  deve lopment  o f  a n d a l u s i t e  ( c h i a s t o l i t e )  
p o r p h y r o b l a s t s  which p o s t d a t e  s l a t y  c l e a v a g e  i n  p e l i t i c  
u n i t s .  

5. Nanaimo Group: Haslam Forma t ion  (Age: C r e t a c e o u s )  

S a n d s t o n e  and s h a l e  a r e  exposed i n  a narrow b e l t  r e s t r i c t e d  
t o  t h e  Chemainus R i v e r  v a l l e y .  These were not i n s p e c t e d  i n  
d e t a i l  nor seen i n  contact w i t h  o t h e r  u n i t s  on t h e  Cow 
p r o p e r t y  . 

6 .  Gabbro (Age: T e r t i a r y ? )  

A l a r g e  body o f  g a b b r o  occurs j u s t  t o  t h e  s o u t h  of t h e  C o w  

p r o p e r t y  and is  exposed  o n  t h e  p r o p e r t y  i n  lower Z i z a c  
Creek a b o u t  30 rn above t h e  r o a d .  I t  cons is t s  o€ c o a r s e -  
g r a i n e d  , g r a n u l a r  , d a r k  g r e e n i s h  g r e y  i n t r u s i v e  r o c k  
composed o f  a b o u t  30% p l a g i o c l a s e ,  50% m a f i c  minerals  
( p y r o x e n e  h o r n b l e n d e ) ,  up t o  1 0 %  magnetite and minor 
s u l f i d e s .  

Fractures  w i t h  m i n o r  l i g h t - c o l o u r e d  a l t e r a t i o n  h a l o e s  ( 1  c m  
w i d e )  t r e n d  045/90  f 1 0 " .  The g a b b r o  is i n t r u d e d  by a 
h o r n b l e n d e - p l a g i o c l a s e  po rphyry  d i k e  ( t r e n d  000/40'uY) and 
crosscut by e a s t - w e s t  t r e n d i n g  q u a r t z  v e i n s  a b o u t  2 0  cm 
wide.  Epi i lote  and c a l c i t e  were a l so  noted i n  v e i n s .  
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The gabbro was n o t  s e e n  i n  c o n t a c t  w i t h  o t h e r  r o c k  t y p e s  on 
t h e  p r o p e r t y .  There  is no reason to b e l i e v e  it is neces-  
s a r i l y  T e r t i a r y  i n  a g e ;  it may be  r e l a t e d  t o  gabbro  and 
d i a b a s e  i n t r u d i n g  t h e  S e d i m e n t - S i l l  U n i t .  

7. O t h e r  I n t r u s i v e  Rocks (Age unknown, b u t  p o s t - P a l e o z o i c )  

Two t y p e s  of c r o s s c u t t i n g  d i k e s  were noted  o n  t h e  Cow 
p r o p e r t y  i n t r u d i n g  t h e  S e d i m e n t - S i l l  U n i t .  F i e l d  r e l a t ions  
w i t h  I s l a n d  I n t r u s i o n s  were n o t  o b s e r v e d .  

H o r n b l e n d e - p l a g i o c l a s e  po rphyry  d i k e s  a b o u t  1 m wide t r e n d  
a p p r o x i m a t e l y  n o r t h - s o u t h  and i n t r u d e  b o t h  t h e  S i c k e r  Group 
s e d i m e n t s  and T e r t i a r y ( ? )  gabbro .  

The r o c k  is r e l a t i v e l y  f r e s h ,  w i t h  up t o  20% a c i c u l a r  horn- 
b l e n d e  and less common plagioclase p h e n o c r y s t s  i n  a medium 
g rey -g reen  groundmass,  and is p r o b a b l y  a n d e s i t i c  to d a c i t i c  
i n  composition. 

Q u a r t z - f e l d s p a r  p o r p h y r y  d i k e s  are w i d e r  and l i g h t e r  i n  
c o l o u r ;  f i e l d  r e l a t i o n s  a r e  unclear e x c e p t  t h a t  t h e y  
i n t r u d e  a n d a l u s i t e  ( c h i a s t o l i t e )  b e a r i n g  p h y l l i t e  w i t h i n  
t h e  contact aureole of t h e  g r a n o d i o r i t i c  to q u a r t z  d i o r i t i c  
i n t r u s i o n  i n  t h e  s o u t h e a s t e r n  p a r t  of t h e  Cow p r o p e r t y  
(road B6), and may be  r e l a t e d  t o  Ju ras s i c  I s l a n d  I n t r u -  
s ions.  

Plagioclase p h e n o c r y s t s  ( 2 0 %  o f  r o c k )  a r e  w h i t e ,  b locky  i n  
s h a p e ,  and e x h i b i t  v i s i b l e  c o m p o s i t i o n a l  zoning  a s  w e l l  as  
C a r l s b a d  and a l b i t e  t w i n s  i n  hand spec imen.  Round q u a r t z  
p h e n o c r y s t s  (1 -2  m m )  o c c u r  r a r e l y  (one e v e r y  3 cm on a 
f r e s h  s u r f a c e ) .  Minor p h e n o c r y s t s  are h o r n b l e n d e  and 
b i o t i t e ,  a l t e r e d  t o  c h l o r i t e  and e p i d o t e .  Only m i n o r  
s u l f i d e s  were obse rved  i n  e i t he r  t y p e  of d i k e .  
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Q u a r t z  v e i n s  ( p r o b a b l y  T e r t i a r y )  up t o  1 m wide were seen 
c r o s s c u t t i n g  I s l a n d  I n t r u s i o n s  and T e r t i a r y  ( ? )  gabbro  o n  
t h e  Cow p r o p e r t y .  Only minor  m i n e r a l i z a t i o n  ( p y r i t e )  was 
o b s e r v e d .  T h i n  q u a r t z - c a r b o n a t e  v e i n s  w i t h  approx ima te  
east-west t r e n d s  occur i n  t h e  S e d i m e n t - S i l l  U n i t  e s p e c i a l l y  
i n  t h e  v a l l e y  near a major f a u l t  trace. 

8. S u r f i c i a l  D e p o s i t s  (Age: Q u a t e r n a r y )  

G l a c i a l  d e p o s i t s  i n c l u d i n g  till and outwash  occur on t h e  

C o w  p r o p e r t y  b u t  are n o t  p a r t i c u l a r l y  t h i c k  e x c e p t  l o c a l l y  
i n  v a l l e y s .  T i l l  was o b s e r v e d  t o  o v e r l i e  s t r o n g l y -  
w e a t h e r e d  rocks i n  some p l a c e s ,  s u c h  as a t  S t a t i o n  6 ( n e a r  
showing of R i l s o n  I19641 i n  s o u t h w e s t e r n  p a r t  of 

p r o p e r t y ) .  R e c e n t  a l l u v i a l  g r a v e l ,  l i k e l y  d e r i v e d  froin 
g l a c i a l  o u t w a s h ,  l i n e s  t h e  bot tom of  t h e  Chemainus R ive r  
v a l l e y .  

5.1.2 S t r u c t u r e  

P a l e o z o i c  Sicker  Group rocks were f o l d e d  and r e c r y s t a l l i z e d  t o  
s l a t e  p r i o r  t o  i n t r u s i o n  o f  T r i a s s i c  d i a b a s e  "si l ls ." F o l d  a x e s  
trend n o r t h w e s t ,  and f o l d  l i m b s  d i p  e i t h e r  s t e e p l y  n o r t h e a s t  or 
g e n t l y  s o u t h w e s t ,  w i t h  a x i a l  p l a n e s  d i p p i n g  s t e e p l y  n o r t h e a s t  t o  
v e r t i c a l l y .  J o i n t s  and a x i a l  p l a n e s  of  l a t e r  k i n k - f o l d s  crosscut 
e a r l i e r  f o l d  t r e n d s  (one k i n k - f o l d  a x i a l  p l a n e  was measured a t  
050/60E). North  t o  n o r t h e a s t  t r e n d i n g  f a u l t  s u r f a c e s  were 
measured i n  t h e  S e d i m e n t - S i l l  U n i t .  F r a c t u r e s  o f  similar orien- 
t a t i o n ,  some m i n e r a l i z e d ,  were noted i n  a l l  rock t y p e s .  T h e s e  

f e a t u r e s  may be r e l a t e d  to  r e g i o n a l  T e r t i a r y  n o r t h e a s t - t r e n d i n g  
f a u l t i n g  . 
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C r e t a c e o u s  Nanaimo Group r o c k s  d i p  m a i n l y  to  t h e  n o r t h e a s t  b u t  
are more g e n t l y  f o l d e d  t h a n  u n d e r l y i n g  S i c k e r  Group r o c k s .  

A major n o r t h w e s t  trending f a u l t  ( p o s t - C r e t a c e o u s )  h a s  b e e n  
mapped i n  t h e  Chemainus R i v e r  v a l l e y  ( M u l l e r ,  1 9 8 0 ) .  Nearby 
g r e e n s t o n e s  o f  t h e  lower S e d i m e n t - S i l l  u n i t  e x h i b i t  common near -  
h o r i z o n t a l  s l i c k e n s i d e s  and subparal le l  q u a r t z - c a r b o n a t e  ve in -  
lets. 

I n  summary, no r thwes t -  t r e n d i n g  , f o l d i n g  and low-grade metamorph- 
i s m  o c c u r r e d  i n  l a t e  P a l e o z o i c  to Tr iass ic  time and less i n t e n s e  
n o r t h w e s t - t r e n d i n g  f o l d i n g  o c c u r r e d  i n  p o s t - C r e t a c e o u s  time. 
Major n o r t h w e s t  f a u l t i n g  was post-Cretaceous and may have  been  
r e l a t e d  to t h e  d e f o r m a t i o n  i n  t h e  Nanaimo Group. 

F r a c t u r e s ,  j o i n t s ,  and kink-band f o l d i n g  may be r e l a t e d  t o  
T e r t i a r y  n o r t h e a s t - t r e n d i n g  f a u l t i n g .  

5 . 1 . 3  M i n e r a l i z a t i o n  

Some d e g r e e  of s u l f i d e  m i n e r a l i z a t i o n  is p r e s e n t  i n  most o f  t h e  
r o c k s  u n d e r l y i n g  t h e  Cow p r o p e r t y .  F i n e l y  d i s s e m i n a t e d  p y r i t e  
and m i n o r  c h a l c o p y r i t e  is u b i q u i t o u s  i n  t h e  s e d i m e n t a r y  and 
volcanic r o c k s  of  t h e  S i c k e r  Group. Higher  p y r r h o t i t e  and p y r i t e  
c o n c e n t r a t i o n s  ( u p  t o  1 0 % )  o c c u r  i n  some p l a c e s ,  p a r t i c u l a r l y  i n  
p a r t s  of t h e  S e d i m e n t - S i l l  U n i t  where b l a c k  a r g i l l i t e  is in te r -  
l a y e r e d  w i t h  f e l s i c  v o l c a n i c s ,  a l l  of t h e  r o c k s  mapped a s  Myra 
F o r m a t i o n ,  and l o c a l l y  i n  t h e  d i a b a s e  sill i n  t h e  area of  t h e  
Pogo showing. O b s e r v a t i o n s  b y  Wi l son  ( 1 9 6 4 )  o f  s p h a l e r i t e  and 
g a l e n a  m i n e r a l i z a t i o n  a t  t h e  Pogo showing have n o t  been  con- 
f i r m e d ;  i f  p r e s e n t ,  t h e s e  minera ls  a r e  rare i n  o u t c r o p  on t h e  C o w  

p r o p e r t y .  Rus ty  zones  s i g n i f y i n g  h i g h e r  s u l f i d e  c o n c e n t r a t i o n s  
i n  t h e  S e d i m e n t - S i l l  U n i t  occur m a i n l y  i n  t h e  b l a c k  a r g i l l i t e  
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along s h e a r  zones ,  many n o r t h e a s t - t r e n d i n g .  On  hand specimen 
scale, as  noted  i n  d e s c r i p t i o n  of t h e  S e d i m e n t - S i l l  U n i t ,  
s u l f i d e s  are s e e n  to o c c u r  n o t  o n l y  d i s s e m i n a t e d  t h r o u g h o u t  t h e  
r o c k ,  b u t  also as  stringers a l o n g  b e d d i n g ,  c l e a v a g e  or cross- 
c u t t i n g  f r a c t u r e s .  

Because p y r i t e  o c c u r s  so u n i f o r m l y  t h r o u g h o u t  t h e  S i c k e r  Group 
r o c k s ,  much of t h e  s u l f i d e  component of t h e s e  rocks p r o b a b l y  
o r i g i n a t e d  i n  t h e  d e p o s i t i o n a l  env i ronmen t  i n  which t h e y  were 
formed. However, it is clear from o b s e r v e d  t e x t u r e s  t h a t  subse-  
q u e n t  r e m o b i l i z a t i o n  and p e r h a p s  c o n c e n t r a t i o n  of s u l f i d e s  h a s  
o c c u r r e d  a l o n g  s t r u c t u r a l l y - f a v o u r a b l e  zones  ( s u c h  as nor thwes t -  
t r e n d i n g  f o l d  h i n g e s  or f a u l t s ,  or n o r t h e a s t - t r e n d i n g  f r a c t u r e s )  
l a t e r  i n  t h e  g e o l o g i c  h i s t o r y  of t h e  area. 

Al though no p a r t i c u l a r l y  m a s s i v e  c o n c e n t r a t i o n s  of s u l f i d e s  were 
o b s e r v e d ,  it is wor th  n o t i n g  t h a t  t h e  e n t i r e  S i c k e r  Group section 
o n  t h e  Cow property--which a m o u n t s  t o  a t remendous  volume o f  
rock- - i s  s u l f i d e - b e a r i n g .  

5.2 L i t h o g e o c h e m i c a l  R e s u l t s  

Twenty-nine ( 2 9 )  g r a b  samples from o l d  showings a d  m i n e r a l i z e d  
Sicker Group r o c k s  exposed  on t h e  Cow p r o p e r t y  were a n a l y z e d  f o r  
g o l d  and b y  30-element  ICP  geochemica l  a n a l y s i s .  A t a b l e  of  r o c k  
sample d e s c r i p t i o n s  and C u ,  Z n ,  Ag  and o t h e r  resul ts  a r e  i n c l u d e d  
i n  Appendix 11. Complete resul ts  are i n c l u d e d  i n  Appendix 111. 

Gold was d e t e c t e d  g e o c h e m i c a l l y  i n  three samples :  t h e  h i g h e s t  
v a l u e  r e t u r n e d  was 150 ppb f o r  sample 20.  A check  a s s a y  r e t u r n e d  
a r e s u l t  o f  0.008 oz/T. Sample 20 is  from a h igh ly -wea the red  
q u a r t z  v e i n  ( n o w  m o s t l y  boxwork l i m o n i t e )  w i t h i n  q u a r t z  d i o r i t e  
near a contact w i t h  Myra F o r m a t i o n  r o c k s .  I t  is l o c a t e d  nea r  a n  
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old  showing (Wilson 1964) o n  road M4 southwest  of the  C h e m a i n u s  
River.  

Sample 20 is also anomalous i n  Mn (2185 ppm) and Mo (5 ppm), b u t  
not i n  Cu (22 pprn), Pb (4 ppm), o r  Zn (40 pprn). 

Multi-element I C P  a n a l y s i s  of 29 rock  samples t u r n e d  up some 
i n t e r e s t i n g  results,  a l though anomalies a r e  low except  i n  a few 
samples. 

Sample 026, a pyr i t e -bea r ing  b r e c c i a  wi th  fragments of brown 
c h e r t y  a r g i l l i t e  i n  a f e l s i c  v o l c a n i c  groundmass, from near a 

c o n t a c t  with a d i a b a s e  s i l l ,  g i v e s  t h e  h i g h e s t  va lues  (among a l l  
29 rocks ana lyzed)  f o r  t h e  fo l lowing  elements: A s  (710 ppm), Ca 
(7.168), C r  (581 ppm), Mg (5.04%), N i  (432 ppm), and Sr (534 
ppm); and t h e  second h i g h e s t  va lues  f o r  C o  ( 6 0  ppm) and Mn (1814 
ppm). High C a ,  Mg, Mn and Sr sugges t  some d o l o m i t i c  carbonate  
con ten t  e i t h e r  i n  t h e  sedimentary c las t s  or i n  ve in  material. 
Apparent ly  anomalous va lues  of N i  and C r  may be expla ined  by 
proximity to a c o n t a c t  w i t h  a d i a b a s i c  i n t r u s i o n ;  these va lues  
are not unusual f o r  a mafic  rock. S u l f i d e  con ten t  is less than  
1-2%. 

The most interesting rock is sample 038, from a r u s t y ,  p y r i t e  and 
cha lcopyr i t e -bea r ing  zone i n  baked a r g i l l i t e  con ta in ing  up to  15% 
c h i a s t o l i t e  ( a n d a l u s i t e )  po rphyrob la s t s ,  from near t h e  contact  of 
a g r a n o d i o r i t i c  to q u a r t z  d i o r i t i c  i n t r u s i v e  body ( I s l a n d  
I n t r u s i o n s )  on road 86. Sample 038 g i v e s  t h e  h i g h e s t  va lues  
(among a l l  29 samples ana lyzed)  f o r  Ag (8.0 ppm), Cu (1250 pprn), 
Zn (4720 ppm), Cd (11.0 ppm), Fe (15.82%), and P (6750 ppm), and 
second h i g h e s t  va lue  f o r  A U  (70 ppb) .  
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These anomalies a re  l i k e l y  re la ted  to  the in t rus ion  of granodior- 
i t e  and associated f e l s i c  dikes .  Contact metamorphic minerals 
such as  andalus i te ,  and h i g h  P content (suggesting formation of 
a p a t i t e  from la te -s tage  magmatic f l u i d s )  support t h i s  in te rpre ta -  
t ion .  

Reconnaissance f i e l d  inves t iga t ion  and rock geochemistry r e s u l t s  
ind ica te  tha t  t h e  most economically in t e re s t ing  Sicker Group 
rocks on the Cow property a re  those near contacts  w i t h  in t rus ive  
bodies such a s  diabase " s i l l s "  o r  Ju ras s i c  granodior i te  to  quartz  
d i o r  i t e  . 
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6.0 RECOMMENDED WORK PROGRAM 

6.1 P l a n  

T h e  1985 assessment  work program has  confirmed t h e  widespread 

occurrence  of s u l f i d e  m i n e r a l i z a t i o n  i n  S i c k e r  Group rocks  on t h e  

Cow p r o p e r t y  . Phase  I e x p l o r a t i o n  of t h e  Cow p rope r ty  is 
designed t o  exp lo re  f o r  economic c o n c e n t r a t i o n s  of  t hese  

s u l f i d e s  through t h e  u s e  of  g e o l o g i c a l  mapping, rock sampling, 

and p rospec t ing  over t h e  e n t i r e  p rope r ty .  Whole rock geochemical 

ana lyses  w i l l  be c a r r i e d  o u t  on vo lcan ic  rock samples for  use i n  
a computer program designed t o  i d e n t i f y  t h e  presence  of  a l t e r a -  

t i o n  f e a t u r e s  s u c h  a s  K20, MgO and FeO e n r i c h m e n t  and Na2O and 
CaO d e p l e t i o n  w h i c h  a r e  t y p i c a l  of haloes surrounding known 

volcanogenic  massive s u l f i d e  d e p o s i t s .  

I f  warranted by the  resu l t s  of Phase I, Phase I1 is t o  c o n s i s t  of 
d e t a i l e d  g e o l o g i c a l  mapping and sampling, so i l  sampling, an3 

VLF-EM and magnetometer surveys  o n  g r i d s  over  favourable  a r e a s /  

showings o u t l i n e d  by Phase I. S o i l  samples a r e  to be taken a t  50  

m i n t e r v a l s  on f laqged  g r i d  l i n e s  spaced 100  m a p a r t ,  w h i l e  

geophys ica l  r ead ings  w i l l  be taken  a t  25  m i n t e r v a l s  on the  g r i d  

l i nes .  

Cont ingent  upon f avourab le  resu l t s  from Phase 11, Phase I11 w i l l  

c o n s i s t  of  d e t a i l e d  IP and/or EM s u r v e y s  and t r ench ing ,  rock 

sampling, and g e o l o g i c a l  mapping over  anomalous g r i d  a r e a s  a s  

de f ined  by Phase 11, followed by diamond d r i l l i n g .  

The  fo l lowing  d e t a i l e d  c o s t  e s t i m a t e s  a r e  f o r  Phase I and Phase 

I1 g e o l o g i c a l ,  geochemical and geophys ica l  work. A c o s t  es t i rnat?  

f o r  Phase I11 i s  a l s o  provided: t h e  d e t a i l e d  Phase 111 budget and 

schedule  w i l l  be con t ingen t  upon Phases I and I T .  

. 
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6.2 Budget 

Phase I 

Mobil izat ion/Demobil izat ion 

Personnel 
Geologist 14 days @ $325 
Assistant/Prospector (2) 

14 days @ $250 

Support Costs 
Meals and Accommodation 

28 man days @ $40 
4WD Truck 14 days @ $90 
Communications 14 days @ $25 
Miscellaneous Supplies 

Analyses 
75 Rocks (Au, ICP) @ $12.20 
40 Rocks (Whole Rock) @ $32.00 

Consul ting/Superv ision 
4 days @ $450 
Expenses 

Report Writing 
Geologist 6 days @ $325 
Drafting 40 hours @ $18 
Materials 

$ 4,550 

3,500 

$ 1,120 
1,260 

350 
250 

$ 915 
1,280 

$ 1,800 
400 

$ 500 

8,050 

2,980 

2,195 

2,200 

$ 1,950 
720 
500 3,170 

19,095 



Administration @ 15% (On $ 7 , 2 9 5 )  

Contingency @ 15% 

Phase I1 

Mobil izat ion/Demob il izat ion 

Personnel 
Geologist 15 days @ $ 3 2 5  
Soil Samplers/Geophysical 

Technicians ( 3 )  
15 days @ $200 

Support Costs 
Camp Costs 60 man days @ $40  
4WD Truck 15 days @ $90 
Communications 15 days @ $ 2 5  
M isce 11 a neous Suppl ie s 
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$ 1 , 0 9 4  
2 0 , 1 8 9  

3 , 0 2 8  
Total, say $ 2 3 , 0 0 0  

$ 4 . 8 7 5  

9 , 0 0 0  

$ 2 , 4 0 0  
1 , 3 5 0  

375 
500  

Equipment Rental 
Mag ne tome ter and Base 
Station Magnetometer 15 days @ $150 $ 2 , 2 5 0  
VLF-EM Receiver 15 days @ $25  315 

Analyses 
450 Soil Samples (Au, Ag, Cur Pb, 

Zn) @ $ 8 . 3 0  $ 3 , 7 3 5  
60 Rocks (Au, Ag, Ba, ICP) @ $ 1 7 . 3 5  1 , 0 4 1  

20 Rocks (Whole Rock) @ $ 3 2 . 0 0  64 0 

$ 750 

1 3 , 8 7 5  

4 , 6 2 5  

2 , 6 2 5  

5 , 4 1 6  



Consul  t i n g / S u p e r v i s  i o n  
4 d a y s  @ $450 
Expenses  

Report W r i t i n g  
G e o l o g i s t  8 d a y s  @ $325 
G e o p h y s i c i s t  1 d a y  @ $450 
D r a f t i n g  60 h o u r s  @ $18 
Materials 

A d m i n i s t r a t i o n  @ 15% ( o n  $13 ,271)  

Con t ingency  @ 15% 

P h a s e  111 

I P  and/or  EM Survey  8 d a y s  @ $2,000 
( i n c l u d e s  l i n e c u t t i n g ,  camp, repor t )  

Trench ing  
( i n c l u d i n g  d r i l l ,  powder, a s s a y i n g  
s a m p l e s ,  g e o l o g i c a l  mapping)  

Diamond d r i l l i n g ,  750 m @ $135 
( i n c l u d i n g  camp, g e o l o g i s t ,  
a s s a y i n g  samples  , repor t )  

52 

$ 1,800 
400 $ 2,200 

$ 2,600 
450  

1,080 
1,000 5,130 

34,621 

1,991 
36,612 

5,492 
T o t a l ,  s a y  $ 42,000 

$ 16,000 

10,000 

101,250 
127,250 



5 3  

A d m i n i s t r a t i o n  @ 15% ( o n ,  say ,  $ 4 0 , 0 0 0 )  

Cont ingency @ 15% 

$ 6 , 0 0 0  

1 3 3 , 2 5 0  

1 9 , 9 8 7  
T o t a l ,  say $ 1 5 3 , 0 0 0  

5 . 3  S c h e d u l e  

The f o l l o w i n g  t a b l e s  a r e  summaries  of t h e  p r o j e c t e d  time r e q u i r e -  
ments for P h a s e s  I and 11. Phase  I11 is e s t i m a t e d  to t a k e  s i x  
weeks  to complete. 



TABU 1 

PHASE I PIMTECT SCHEDULE 
c(w PROPERTY 



TABU 2 

PHASE I1 Pw1JEXX SCHEDULE 
CCW PWPERTY 
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7.0 CONCLUSIONS 

1. The  Cow proper ty  is u n d e r l a i n  m a i n l y  b y  r o c k s  of t h e  

P a l e o z o i c  S i c k e r  Group w i t h  lesser a m o u n t s  o f  J u r a s s i c  
I s l a n d  I n t r u s i o n s  a n d  Cretaceous Nanaimo Group r o c k s .  The  

S i c k e r  Group r o c k s  i n c l u d e  f e l s i c  t o  intermediate volcanics  
o f  t h e  Myra F o r m a t i o n  and c h e r t y  a r q i l l i t e  i n t r u d e d  b y  

d i a b a s i c  "si l ls" of t h e  Sed imen t -S i l l  U n i t .  

2 .  D i s s e m i n a t e d  s u l f i d e  m i n e r a l i z a t i o n  ( p y r i t e  > p y r r h o t i t e  > 
c h a l c o p y r i t e )  is u b i q u i t o u s  i n  t h e  S i c k e r  Group  r o c k s  o n  
t h e  Cow p r o p e r t y ,  p a r t i c u l a r l y  i n  t h e  Myra F o r m a t i o n ,  i n  
b l ack  a r q i l l i t e  of t h e  S e d i m e n t - S i l l  U n i t  w h e r e  i n t e r -  
l a y e r e d  w i t h  f e l s i c  vo lcanics ,  and i n  a d i a b a s e  " s i l l "  
i n t r u d e d  a l o n g  a f o l d  a x i a l  s u r f a c e  i n  S i c k e r  Group  s e d i -  

m e n t s .  

3 .  T h e  s u l f i d e  m i n e r a l i z a t i o n  p r o b a b l y  o r i g i n a t e d  i n  t h e  

d e p o s i t i o n a l  e n v i r o n m e n t  of t h e  S i c k e r  Group r o c k s ,  and h a s  

b e e n  p a r t i a l l y  r e m o b i l i z e d  d u r i n g  p e r i o d s  o f  d e f o r m a t i o n ,  

low-grade m e t a m o r p h i s m ,  and  con tac t  me tamorph i sm.  

4.  T w e n t y - n i n e  ( 2 9 )  g rab  samples m a i n l y  f rom S i c k e r  Group  

rocks o n  t h e  Cow p r o p e r t y  h a v e  been g e o c h e m i c a l l y  a n a l y z e d  

f o r  Au a n d  b y  3 0 - e l e m e n t  ICP. V a l u e s  o f  up t o  150  ppb Au 

( c h e c k  a s s a y  - 0 .008  oz Au/T) ,  8 .0  ppm Aq, 1250  ppm Cu, 

4720 ppm Zn, 710 ppm A s ,  11.0 ppm Cd, 6750 ppa P,  a n d  5 8  

ppm Pb were o b t a i n e d  ( d i f f e r e n t  samples).  

5. G e o c h e m i c a l l y  anomalous r o c k s  are l o c a t e d  near contac ts  o f  

S i c k e r  Group r o c k s  w i t h  g r a n o d i o r i t i c  to  q u a r t z  d i o r i t i c  

I s l a n d  I n t r u s i o n s  r o c k s .  
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6 .  A t  l e a s t  2 o l d  ( 1 9 6 4 )  showings occur on t h e  proper ty .  
Previous a s s a y s  of up t o  0 .72% Z n ,  0 . 4 8 %  Pb, 0.13% Cu and 
t r a c e  Ag ( d i f f e r e n t  samples) have been repor ted .  Samples 
c o l l e c t e d  by MPH from these o l d  showinqs re turned  low 
r e su l t s  (maximum va lues  - 489 ppm Cu, 100 ppm Z n ,  0 . 6  ppm 
99, 6 ppm Pb) .  

7. The Cow p rope r ty  is l oca t ed  i n  an a r e a  of high p o t e n t i a l  
f o r  l o c a t i n g  a volcanogenic  massive s u l f i d e  deposi t  and 
warran ts  a d d i t i o n a l  exp lo ra t ion .  



8.0 RECOMMENDATIONS 

1 .  I t  is  recommended t h a t  bo th  volcanogenic massive su lph ide  
d e p o s i t s  and precious/base metal  q u a r t z  v e i n  d e p o s i t s  be 

considered primary e x p l o r a t i o n  t a r g e t s .  

2 .  I t  is recommended t h a t  a r e a s  near c o n t a c t s  w i t h  i n t r u s i v e  
bodies  be i n v e s t i g a t e d  a s  secondary e x p l o r a t i o n  t a r g e t s .  

3 .  Phase I work t o  cons is t  of g e o l o g i c a l  mapping, rock 
sampling, and prospec t ing  covering t h e  e n t i r e  p rope r ty  i s  
recommended a t  an  es t imated  cost of $ 2 3 , 0 0 0 .  

4 .  Pe t rog raph ic  a n a l y s i s  of i n t e r e s t i n g  rock types  and whole 
rock geochemistry on v o l c a n i c  rocks a r e  recommended f o r  
c l a s s i f y i n g  rock types  and l o c a t i n g  a l t e r a t i o n  ha loes  
surrounding minera l ized  zones. 

5. I t  is  recommended t h a t  o ld  and new showings be mapped and 
sampled i n  d e t a i l  t o  g a i n  an understanding of the t e n o r ,  
e x t e n t ,  and s i g n i f i c a n c e  of t h e  m i n e r a l i z a t i o n .  

6 .  I t  is recomnended t h a t  t e n t a t i v e  p l ans  be made f o r  a Phase 
I1 program c o n s i s t i n g  of d e t a i l e d  geo log ica l  mapping, s o i l  
sampling, and VLF-EM and magnetometer surveys on g r i d s  over 
t a r g e t  a r e a s  loca t ed  du r ing  Phase I. Phase IT is cont in-  
gen t  upon favourable  Phase I r e s u l t s ,  and is  es t imated  t o  
c o s t  $ 4 2 , 0 0 0 .  
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7 .  Contingent upon favourable  results from Phase 11, Phase I11 
is recommended to consist of d e t a i l e d  g e o p h y s i c a l  surveys  
and trench ing  on anomalous g r i d  areas fo l lowed  by diamond 
d r i l l i n g .  Phase I11 is es t imated  to cost about  $ 1 5 3 , 0 0 0 .  

December 1 7 ,  1985 

R e s p e c t f u l l y  submitted , 
MPH Consul t ing  Limited 



r 
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CERTI F I  CATE 

I ,  T. Neale, do h e r e b y  c e r t i f y :  

1 .  T h a t  I am a g r a d u a t e  i n  g e o l o g y  of The U n i v e r s i t y  of 

B r i t i s h  Columbia ( B . S c .  1978) .  

2. T h a t  I h a v e  p r a c t i s e d  as a g e o l o g i s t  i n  mineral  e x p l o r a t i o n  
f o r  s e v e n  y e a r s .  

3. T h a t  t h e  o p i n i o n s ,  c o n c l u s i o n s ,  and recommendat ions con- 
t a i n e d  h e r e i n  are based  on f i e l d  work c a r r i e d  o u t  on t h e  
p r o p e r t y  by MPH p e r s o n n e l  i n  September  1985,  l i b r a r y  
r e s e a r c h ,  and on my e x p e r i e n c e  i n  t h e  area. 

4 .  T h a t  I own 1x3 d i r e c t ,  indirect, or  c o n t i n g e n t  i n t e r e s t  i n  
t h e  s u b j e c t  p r o p e r t y ,  or s h a r e s  or s e c u r i t i e s  of J B L  

Resources  L td .  or a s s o c i a t e d  companies. 

c- 

T. Nea le ,  B.Sc .  

Vancouver  , B . C . 
December 17 ,  1985 
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APPENDIX I 

List of Personnel  and 
Statement of Expenditures 



LIST OF PERSONNEL AND STATEMENT OF EXPENDITURES 

The following expenses have been incurred on the Cow property as 

defined in this report for the purposes of mineral exploration 

between the dates of September 23 and 25, 1985. 

Personnel: 

J . S .  Getsinger, Ph.D. 
Geologist 7 days @ $325 $2,275 

G. Cope, B.Sc. 
Geologist 2.5 days @ 250 625 

T. Neale, B.Sc. 
Geologist 2 days @ 325 650 

T.G. Hawkins, P.Geo1. 
Consulting Geologist 4 hrs @ 80 320 

$3,870 

Expenditures: 

Meals and Accommodation 182.17 
Transportation 339.17 
Analyses 29 @ $11.95 (Au, ICP) 346.55 

1 @ 6.00 (Au assay) 6.00 
352.55 

Report Costs (typing, copying, drafting) 727.80 
Miscellaneous (courier, road use fee) 33.70 
Administration Fee 209.31 

1,844.70 

$5,714.70 



APPENDIX I1 

Rock Sample D e s c r i p t i o n s  and 
Lithogeochemical  R e s u l t s  
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,Sample 
N o .  

010 

Rock Sample Descriptions and 
L i t h o g e o c h e m i c a l  R e s u l t s  

z n  
P P ~  

100 

60 

30 

Ag 
ppm 

0.6 

0.6 

0.2 

01 1 

012 

N a m e  and D e s c r i p t i o n  

D i a b a s e  ( G a b b r o - d i o r i t e  u n i t ) .  
Dark green, med-grained g r a n u l a r  
t e x t u r e  w i t h  ( e u h e d r a l )  plagio- 
clase p h e n o c r y s t s  up to 8 mm 
( s u b o p h i t i c ,  p r o b a b l y ) .  40-50% 
Plagioclase ( s t r i a t i o n s ,  
t w i n n i n g ,  c l e a v a g e ) .  40-50% 
Pyroxene  and/or  amphibole  a l t e r e d  
to  c h l o r i t e  i n  par t .  <5% Sul -  
f i d e s :  P y r r h o t i t e  (magnet ic ) ,  
p y r i t e ,  minor  c h a l c o p y r i t e .  
( I  d i d  n o t  see any s p h a l e r i t e  
or g a l e n a ) .  Occur rence  of 
m i n e r a l i z a t i o n :  s u l f i d e s  f i n e l y -  
d i s s e m i n a t e d  or o n  fractures:  
g r a i n  s i z e  < 1  mm. 

D i a b a s e  ( G a b b r o - d i o r i t e  u n i t ) .  
F i n e  to med.-grained,  d a r k  g r e e n  
d i a b a s e  w i t h  d i s s e m i n a t e d  s u l -  
f i d e s  and r u s t y  v e i n s  l i n e d  w i t h  
vuggy q u a r t z  * l i m o n i t e  f 
c h l o r i t e .  40%+ Plagioclase.  
45%+ Pyroxene ,  poss. a l t e r e d  to 
h b l ,  d e f i n i t e l y  some c h l o r i t e .  5 %  
P y r r h o t i t e  > p y r i t e  > cha lcopy-  
r i t e :  b l e b s  up to  3 mm. 

Diabase ( G a b b r o - d i o r i t e  u n i t ) .  
Dark g r e y - g r e e n ,  med. g r a i n e d  
d i a b a s e  w i t h  d i s c o n t i n u o u s  v e i n s  
a v e r a g i n g  1 c m  wide.  
D iabase :  40% P l a g i o c l a s e .  
Euhedra l  l a t h s  up t o  8 mm long 
e x h i b i t i n g  a l b i t e  tw inn ing :  s u r -  
rounded  by mafics i n  o p h i t i c  to  
s u b o p h i t i c  t e x t u r e .  50% Pyroxene 
and/or  amphibole  much a l t e r e d  to 
d a r k  c h l o r i t e .  5% Dissemina ted  
s u l f i d e s  i n  b l e b s  up to 3 mm and 
i n  1 mm-wide s t r i n g e r s ,  d i s c o n -  

c u  
PPm - 

4 3 9  

- 
489  

- 
214 

O t h e r  
PPm 
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Name and D e s c r i p t i o n  

t i n u o u s :  P y r r h o t i t e  > p y r i t e  > 
c h a l c o p y r i t e .  V e i n s :  F ine-gr .  
q u a r t z ,  m i n o r  c h l o r i t e ;  i n c l u -  
s i o n s  o f  h o s t  r o c k  w i t h  cores of 
p y r r h o t i t e  i n  b l e b s  up to 1 cn 
long. 

B l a c k  a r g i l l i t e  ( S e d . - S i l l .  U n i t )  
Very  f i n e - g r a i n e d ,  b l a c k  a rg i l -  
l i t e  w i t h  s l a t y  c l e a v a g e .  
Wea the r s  r e d d i s h - r u s t y  to p a l e  
b lue -g rey .  F i n e l y  d i s s e m i n a t e d  
p y r i t e  t h r o u g h o u t ,  3 % ( ? ) .  P y r i t e  
s t r i n g e r s  " h o r s e t a i l "  o u t  f rom 
c r o s s c u t t i n g  f r a c t u r e  i n t o  s l a t y  
cleavage p l a n e s .  

B lack  a r g i l l i t e  ( S e d . - S i l l  U n i t ) .  
Near contact w i t h  d i a b a s e .  Very  
f i n e - g r a i n e d ,  d a r k - g r e y  to b l a c k ,  
h a r d  a r g i l l i t e  w i t h  s l a t y  cleav- 
age. Wea the r s  r e d d i s h - r u s t y  t o  
pale b lue -g rey .  P y r i t e  is v e r y  
f i n e l y  d i s s e m i n a t e d  t h r o u g h o u t  
and a lso o c c u r s  along f r a c t u r e s  
p e r p e n d i c u l a r  to  ( and  d i s t o r t i n g )  
t h e  s l a t y  c l e a v a g e  , and o t h e r w i s e  
as  d i s c o n t i n u o u s  s t r i n g e r s  up to 
1 mm wide d i s t r i b u t e d  i n  t h e  
r o c k .  

Al tered d i k e  r o c k  ( ? )  ( S e d . - S i l l  
U n i t )  From r u s t y  s h e a r  zone i n  
b l a c k  a r g i l l i t e  and other  i n t e r -  
l a y e r e d  r o c k s .  F i n e  to ned.-  
g r a i n e d  green and g r e y  g r a n u l a r  
r o c k  w i t h  equigranular  t e x t u r e ,  
g r a in  s i z e  < 1 mm, ( 0 .5  m m ) .  
4 5 %  A l t e r e d  f e l d s p a r .  50% 
C h l o r i t i z e d  m a f i c s .  5% O t h e r .  
Poss. s i l v e r y - g r e y  s p a r k l i e s ,  
b u t  s u l f i d e s  n o t  o b v i o u s  i n  
s p i t e  o f  r u s t y  w e a t h e r i n g .  Rock 
d i s i n t e g r a t e s  i n t o  b l o c k y  p i e c e s  
(5 c m ) .  

Sample 
NO. 

c u  
PPm 

38 

23 

61 

013 

01 4 

015 

O t h e r  
PPm 
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- 
c u  
PPm - 

1 

- 
Samp 

NO. 

01 6 

Black  a r g i l l i t e  ( S e d . - S i l l  U n i t ) .  
From r u s t y  zone c rosscut t ing  
S e d . - S i l l  U n i t  s e d i m e n t s .  Very  
f i n e  g r a i n e d ,  f i n e l y - l a m i n a t e d  
b l a c k  arg ill i t e  w i t h  c l e a v a g e  
s u b p a r a l l e l  t o  l a y e r i n g :  c o n t a i n s  
f i n e l y - d i s s e m i n a t e d  p y r i t e  and/or  
o t h e r  s u l f i d e s .  Wea the r s  orange-  
r u s t y .  G r a p h i t i c  s l i c k e n s i d e s  
o c c u r  o n  c l e a v e d  s u r f a c e s .  

N a m e  a n d  Description 

<1  

Layered  f e l s i t e  ( d a c i t e ? )  (Sed.-  
S i l l  U n i t ) .  I n t e r l a y e r e d  ( 1  m )  
w/seds.  Very  h a r d ,  f i n e - g r a i n e d  
s i l iceous (o r  s i l i c i f i e d )  v o l -  
c a n i c  r o c k ,  pale g r e e n i s h  g r e y  t o  
p u r p l i s h .  20% P l a g i o c l a s e  pheno- 
c r y s t s .  Some appear to  be merely 
s i l i c i f i e d  r e l i c t  c r y s t a l  s h a p e s .  
1-3% D i s s e m i n a t e d  p y r i t e .  
Weathered  s u r f a c e  is w h i t i s h ,  
showing t r a c h y t i c  a l i g n m e n t  o f  
mafic p h e n o c r y s t s  m w  a l t e r e d  t o  
c h l o r i t e .  

70 0.2 

50 0.2 

T 
2.0 

0 . 4  

O t h e r  
PPm 

100 B a  

40 Pb 
9 MO 

A u  
30 PPb 

120 Ba  

017 

01 8 

019 

F a u l t  gouge i n  b l a c k  a r g i l l i t e  
( S e d . - S i l l  U n i t ) .  From small 
r u s t y  zone <1 m wide x 5 m l ong .  
Non-cohesive,  w e t ,  b l a c k  to  r u s t y  
f a u l t  gouge c o n t a i n i n g  up to 10% 
g r a p h i t e .  Former v e i n s  of  Q f 
c h l o r i t e  a l o n g  f a u l t  are a l so  
w e a t h e r e d .  Smeared l e n s e s  of  
b r o k e n  r o c k  i n  p h a c o i d a l  t e x t u r e .  

Rus ty-weathered  q u a r t z  v e i n  i n  
I s l a n d  I n t r u s i o n s .  I n t r u s i v e :  
Med-coarse g r a i n e d ,  wea the red .  
10-20% Q u a r t z .  40-50% Mafics 
a l t e r e d  to  c h l o r i t e .  30% 

138 

- 
<1  
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020 Limoni t i c -wea the red  material from 
same r u s t y  zone as Sample 019. 
Openwork - w e a t h e r e d ,  r u s t y ,  
e a r t h y  mass w i t h  r e l i c t  r o c k  
i n  it. B e l i e v e d  to be a p r o d u c t  
of s u r f a c e  w e a t h e r i n g ,  an ex ten -  
s ion  of paleosol b e n e a t h  till 
contact.  R u s t y  zone is 30 c m  
t h i c k  x 2 m long w i t h  I s l a n d  
I n t r u s i o n s  . 

021 

22 

-. 
170 

- 
62 

Fe l s i t e ,  poss. d a c i t e  or s i l ic i -  
f i ed  i n t e r m e d i a t e  v o l c a n i c .  
(Myra Forma t ion  [ ? I  ) .  Rusty-  
w e a t h e r i n g ,  b l o c k y  rock .  P a l e  
g r e e n i s h - g r e y  ( "sea foam" ) , h a r d ,  
f i n e - g r a i n e d  v o l c a n i c  r o c k  ( not 
enough f i e l d  e v i d e n c e  to d e t e r -  
mine flow or s i l l ,  b u t  is i n t e r -  
l a y e r e d  w i t h  s e d .  package .  I n  
areas mapped "Myra" it makes up 
>50% of package ;  i n  S e d . - S i l l  
U n i t ,  <lo%). P l a g i o c l a s e  pheno- 
c r y s t s  up  to l c m  long r a r e l y  
v i s i b l e ,  m o s t l y  smaller and 
s i l i c i f i e d  ( ? ) .  5-10% d i s s e m i -  
n a t e d  s u l f i d e s  i n  b l e b s  up  t o  
3 mm a r e  p y r r h o t i t e  (magnet ic)  
> p y r i t e  > c h a l c o p y r i t e .  P y r i t e  
also a p p e a r s  r e l a t e d  t o  
w e a t h e r i n g ,  occurs o n  l a t e  f r a c -  
f r a c t u r e s ,  f i n e - g r a i n e d .  

40  

20 

10 I n t e r m e d i a t e  p y r o c l a s t i c  r o c k  
(Myra Formation [ ? I ) .  Med.- 
g r e e n i s h - g r e y ,  med ium-grai  ned 
v o l c a n i c / p y r o c l a s t i c  breccia 
( a g g l o m e r a t e ) .  (F ragmen t s  are 
m a i n l y  < 1 c m ,  b u t  up to 2 c m . )  
F ragments  are f i n e r - g r a i n e d  t h a n  
m a t r i x  and may be  s e d i m e n t a r y  
( c h e r t ,  a r g i l l i t e ) .  M a t r i x  is 
med.-grained,  poss. d a c i t i c  t o  
a n d e s i t i c .  Very h a r d ;  b l o c k y ;  
r u s t y - w e a t h e r i n g .  ( C o u l d  a l so  be 

0.2 

0.6 

0 . 4  
- 

5 Mo 
2185 Mn 
150 ppb 

Au 
(0.008 
oz Au/ 
t on )  

58 Pb 
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I I 

Sample 
NO. N a m e  and D e s c r i p t i o n  

c a l l e d  l a p i l l i  t u f f  ( 7 )  
p e r h a p s . )  5%+ Dissemina ted  
p y r i t e ,  etc. 

C u  Zn Ag 
PPm PPm PPm 

O t h e r  

~ 

Black  A r g i l l i t e  ( S e d . - S i l l  U n i t )  
F i n e - g r a i n e d ,  d a r k  g r e y  a rg i l -  
l i t i c  s e d i m e n t  w i t h  r u s t y  p a t c h e s  
and " v e i n s . "  S t r i n g e r s  of p y r i t e  
and p y r r h o t i t e .  S l a t y  c l e a v a g e .  
F i n e  1 y-d issem i na  t ed  p y r i t e  a s  
well ( ? ) .  

V o l c a n i c  breccia ( S e d . - S i l l  U n i t )  
F r a g m e n t s  from 5 mm to  2 c m  o f  
brown c h e r t y  a r g i l l i t e  are s u r -  
rounded  by med.-grained,  
g r e e n i s h - g r e y  m a t r i x  c o n s i s t i n g  
o f  p l a g i o c l a s e  (no d e t e c t a b l e  K 
i n  r o c k )  f e l d s p a r  p h e n o c r y s t s  
( 2 0 %  m a t r i x )  and d a r k e r ,  f i n e r -  
g r a i n e d  groundmass.  Weathers 

23 

48 

D i a b a s e  ( G a b b r o - d i o r i t e  u n i t  o f  
S e d . - S i l l  U n i t ) .  Dark g r e e n  and 
g r e e n i s h - g r e y ,  med. g r a i n e d  maf ic  
i n t r u s i v e ,  b imodal  t e x t u r e  w i t h  
e u h e d r a l  g l o m e r o p o r p h y r i t i c  
p h e n o c r y s t s  of plagioclase 
("f lowers") ,  as w e l l  as  e u h e d r a l  
m i c r o p h e n o c r y s t s  of plag. 20% 
Plagioclase up to 6 mm; pheno- 
c r y s t s .  50% Mafics: Pyroxene  
and/or  amph ibo le  a1 t. to some 
c h l .  20% Plagioclase micro- 
p h e n o c r y s t s  ( 1  mm l ong) .  
M a t r i x  av .  g r a i n  s i z e  1 mm. 

Fels ic  v o l c a n i c  ( S e d . - S i l l  U n i t ) .  
F i n e - g r a i n e d ,  poss. p o r p h y r i t i c ,  
pale  g r e e n i s h  t o  p u r p l i s h - g r e y  
v o l c a n i c  r o c k .  Wea the r s  r u s t y  
or w h i t e .  M a f i c s  a l t e r e d  t o  
c h l o r i t e .  Poss. p y r i t e  d i s -  
s e m i n a t e d  i n  it ( 1 % ) .  Calc i te  
v e i n l e t s .  

1 9 0  

- 
1 9 3  
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027 

028 

Sample r 
P y r i t e - b e a r i n g  b l a c k  a r g i l l i t e  
( S e d . - S i l l  U n i t ) .  F ine -g ra ined  
b l a c k  a r g i l l i t e  w i t h  s l a t y  
c l e a v a g e  is bent  and b r o k e n  up, 
and c o n t a i n s  up to  10-20% p y r i t e ,  
m i n o r  c h a l c o p y r i t e  ( ? ) .  May be  
k i n k e d  p e r p e n d i c u l a r  to struc- 
t u r e s  of f irst  d e f o r m a t i o n .  

B lack  a r g i l l i t e  ( S e d . - S i l l  U n i t ) .  
Dark g r e y ,  f i n e - g r a i n e d  a r g i l l i t e  
w i t h  c l e a v a g e .  P y r i t e  o c c u r s  
d i s s e m i n a t e d  and o n  f r a c t u r e s .  
F i n e  h o r s e t a i l  v e i n s  of carbon-  
a te .  Bedding is a t  a h i g h  a n g l e  
to  c l e a v a g e .  Some laminae  a r e  
more s i l t y  t h a n  a r g i l l a c e o u s .  

C u  Zn 
N a m e  and Description PPm PPm 

r u s t y ;  f r e s h  s u r f a c e  is g r e e n i s h  
t o  l a v e n d e r - g r e y .  A s s o c i a t e d  
w i t h  contact of d i a b a s e  w i t h  
b l a c k  c h e r t y  a r g i l l i t e .  C o n t a i n s  
q u a r t z  v e i n ,  < 1 cm. D i s -  
seminated s u l f i d e s ,  m a i n l y  py- 
r i t e .  Poss. d o l o m i t i c  c a r b o n a t e  
also i n d i c a t e d  by h i g h  C a ,  Mg 
va lues  i n  ICP.  

029 

030 

O t h e r  2J-J 

Felsic  Volcaniclastic ( S e d . - S i l l  39 
U n i t ) .  Laminated ,  pale g r e e n i s h -  
g r e y  fe l s ic  v o l c a n i c l a s t i c .  
E x h i b i t s  c l e a v a g e ,  r e s e m b l i n g  
a r g i l l i t e ,  b u t  l o o k s  more l i k e  
t h e  f e l s i t e .  F i n e - g r a i n e d .  
C o n t a i n s  d i s s e m i n a t e d  p y r i t e  (+  
p y r r h o t i t e )  up t o  1 0 % ;  a l so  o n  
f r a c t u r e s .  Wea the r s  r u s t y .  

(FLOAT) V o l c a n i c  breccia (Sed.-  28 
S i l l  U n i t ) .  Angular  f r a g m e n t s  o f  
brown c h e r t  and b l a c k  a r g i l l i t e  
( f r a g .  0.5 to  3 cm) i n  m a t r i x  of 
p u r p l i s h - g r e y  volc .  r o c k  w i t h  
f e l d s p a r  c r y s t a l s .  S u l f i d e s  are 
d i s s e m i n a t e d  m a i n l y  i n  m a t r i x  

150  A s  
120 B a  



Sampl 
No. N a m e  and Desc r ip t ion  

( p y r i t e  > c h a l c o p y r i t e )  and occur 
along f r a c t u r e s  (up  to 1-3%) .  
From angular  boulders  i n  road 
near  one of W i l s o n  ( 1 9 6 4 ) ' s  
"showings." We did  not f i n d  
m i n e r a l i z a t i o n  i n  ou tc rop  the re .  

P y r i t i c  a r g i l l i t e  (Sed.-Si l l  
U n i t ) .  From f a r  NE corner of 
p r o p e r t y  SW of br idge .  ( S i l l  was 
n o t  exposed t h e r e  , c o n t r a r y  to 
map). L ight  g rey  s i l t y  to a r g i l -  
l i t i c  rocks  con ta in  disseminated 
p y r i t e  a s  w e l l  a s  l a r g e r  b l e b s  of 
p y r i t e  r e l a t e d  to  weathering r i n d  
and occur r ing  o n  f r a c t u r e  s u r -  
f a c e s .  Composi t ional ly- layered 
rocks  he re  may be of f e l s i t i c  to 
in t e rmed ia t e  vo lcan ic  o r i g i n  
r a t h e r  t han  s t r i c t l y  sedimentary,  
i . e .  " tuf faceous ."  

Al te red  s i l t y  a r g i l l i t e  (Sed.- 
S i l l  U n i t ) .  Near SW c o n t a c t  of 
d i abase  s i l l .  Fine-grained,  
g rey  s i l t y  a r g i l l i t e  w i t h  s l a t y  
c leavage i n  more a r g i l l a c e o u s  
l a y e r s .  Weathers r u s t y  to red- 
d i s h  o r  chalky white .  D i s -  
seminated s u l f i d e s  ( p y r i t e ) ,  
v.f.9. ( < 1 % ) .  Rocks a t  t h i s  
ou tc rop  a r e  more p e r v a s i v e l y  
weathered than  elsewhere ( t o p  of 
h i l l ) ;  and e x h i b i t  kink bands 
pe rpend icu la r  t o  s l a t y  c leavage.  

Gabbro (prev .  mapped a s  T e r t i a r y  
Gabbro). Coarse-grained, dark  
g reen  g ranu la r  i n t r u s i v e  rock 
w i t h  l a r g e  hornblende c r y s t a l s .  
30-35% Plag ioc la se .  45-50% 
Mafics: Pyroxene, Hornblende, 
a l t e r e d  t o  c h l o r i t e  i n  p a r t .  
< l o %  Magnetite.  <<5% D i s -  

03 1 

cu 
PPm 

290 

49 

235 

032 

Zn 
PPm 

30 

100 

60 0 3 3  

Ag 
PPm 

1 . 8  

0.4 

0.2 

Other 
PPm 

I I I I I I I 
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Sample Cu  Zn 
NO. N a m e  and Description PPm PPm 

s e m i n a t e d  s u l f i d e s  ( p y r i t e  > 
c h a l c o p y r i t e ) .  

Ag  O t h e r  
PPm PPm 

034 11 Q u a r t z v e i n  ( i n  T. Gabbro) .  
90%+ Q u a r t z .  5% C h l o r i t e .  < 2 %  
P y r i t e ,  l i t t l e  b l e b s ;  cha lcopy-  
r i te .  Minor F e l d s p a r  ( 1 )  V e i n  
20 c m  (k) wide ,  approx. E-W 
t r e n d ,  10 m long. 

10 

160 

40 

490 

0.2 

0.4 

0.4 

1.0 410 B a  
2350 P 
54 Pb 

035 

036 

037 

S i l i c e o u s  V o l c .  r o c k  (Myra Fm.). 
P u r p l i s h  and g r e e n  s p l o t c h y ,  
f i n e - g r a i n e d ,  prob. v o l c a n i c  rock 
w i t h  5 - 1 0 %  s u l f i d e s :  P y r i t e :  
diss. + o n  f ractures .  Pyrrho-  
t i t e :  i n  b l e b s  up t o  7 mm long .  
C h a l c o p y r i t e :  m i n o r .  Rock is 
v e r y  h a r d ,  s i l i c e o u s ,  r u s t y -  
w e a t h e r i n g .  

A l t .  i n t e r m e d i a t e  v o l c a n i c  (Myra 
Fm.) Med. g r e e n i s h - g r e y ,  f i n e  t o  
medium-grained g r a n u l a r  r o c k  w i t h  
50% f e l s i c ,  50% m a f i c  minerals.  
S u l f i d e s  are d i s s e m i n a t e d  and 
o c c u r  on f r a c t u r e s  and v e i n l e t s :  
p y r i t e  ma in ly .  Rus ty  q u a r t z  
v e i n l e t  h a s  t i n y  q u a r t z  c r y s t a l s  
growing  i n t o  openings; and 
i n c l u d e s  p y r i t e  along it. 

Black  a r g i l l i t e  ( S e d . - S i l l  U n i t ) .  
B l a c k  a r g i l l i t e  w i t h  c l e a v a g e ,  
r u s t y  f r a c t u r e s .  P y r i t e  and 
c h a l c o p y r i t e  o c c u r  a l o n g  frac- 
tu res  and f i n e l y  d i s s e m i n a t e d  o n  
c l e a v a g e  s u r f a c e s .  <5% s u l f i d e s .  
More a luminous  l a y e r s  of some 
r o c k  conta in  20% a n d a l u s i t e  
( c h i a s t o l i t e )  p o r p h y r o b l a s t s  
( 1  mm x 3 mm) which c r o s s c u t  
s e d i m e n t a r y  l a m i n a t i o n s .  These  
i n d i c a t e  close p r o x i m i t y  to  con- 
t a c t  w i t h  I s l a n d  I n t r u s i o n  
( exposed  lower o n  h i l l  t o  s o u t h ) .  

58 

- 
60 

- 
180 
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Sample 
NO. 

038 

N a m e  and D e s c r i p t i o n  

A l t e r e d ,  baked  a r g i l l i t e  (Sed.-  
S i l l  U n i t ) .  From n e a r  contact 
w i t h  I s l a n d  I n t r u s i o n s .  Rusty-  
w e a t h e r i n g ,  p y r i t e - r i c h  zone i n  
p a l e  g r e y  baked s e d i m e n t ,  f i n e -  
g r a i n e d  w i t h  up t o  20% a n d a l u s i t c  
p o r p h y r o b l a s t s  i n  par t s .  Sample 
c o n t a i n s  p y r i t e  and c h a l c o p y r i t e ,  
some q u a r t z  v e i n s ,  a l l  r u s t y .  

- 
cu 
PPm 

1250 

- 
Zn 
PPm 

4720 8.0 

9 

O t h e r  
PPm 

11.0 Cd 
6750 P 
70 PPb 

A u  
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212 Brookrbrnk Ava. 
North Vrntouvrr. B.C. 
orlad# V7J 2Cl 
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043.62587 Talax: 

Chemex Labs Ltd. 

l . E l ; I I k  I C A ' I E  OF A N A  

T O  : WOSSEACYEK L A B O R A T O R Y  LI I I lTL[ '  C E I I T .  1 : A8517042-001-A 

4 
'( 

Semi q u a n t i t a t i v e  a u l t i  e l e m e n t  I C P  analysis 

N i t r i c  - A q * J l - R e ? l l  ~ I i q r s t i o n  of 0 . 5  3 m  of >, 1 
a s t e r 1 3 1  folloucd h )  I C P  1 n 3 l y s . i ~ .  S i n c e  t h i c  * I  

d i Q e s t i o n  i s  i n c o m p l n t p  f o r  many m i n e r a l s .  
v a l u e s  r e D o r t e J  f o r  4 1 .  Sh. E:3. Re. Ca. C r .  

I,I'. 'OICE t : 1351704:: GI, L3. t i3 ,  1:. N3. S r .  11, Ti, U and V c 3 n  
7q-c --..a SOIJTH SPh I N G E K  AVENUE D A T E  : 1 0 - O C T - 8 5  on15 tme c o n s i d e r e d  3 5  s e m i - q u a n t i t 3 t 1 * , u .  
P U R N A P Y .  B . 1 . .  P . 0 .  t : NONL 

I'l'YF COMMENT!: : 
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Abbreviations Used i n  Mineral Occurrences References 



AR 

BCDM 

B u l l  

C a r s o n  

ABBREVIATIONS USED I N  MINERAL OCCURRENCES REFERENCES 

CMH 

EBC 

EGS 

GEM 

GSC 

Mem 

MER 

M i n f i l e  

MMAR 

NM 

P 

TML 

B.C. M i n i s t r y  of E n e r g y ,  Mines and Pe t ro l eum R e s o u r c e s  
A s s e s s m e n t  R e p o r t  

B r i t i s h  C o l u m b i a  D e p a r t m e n t  of Mines  

B u l l e t i n  

Metallogenic Study of V a n c o u v e r  Island w i t h  Emphasis o n  
t h e  R e l a t i o n s h i p s  of Mineral D e p o s i t s  to P l u t o n i c  
R o c k s ;  D.J.T. C a r s o n ,  C a r l e t o n  U n i v e r s i t y  Ph.D T h e s i s ,  
May, 1968 

C a n a d i a n  Mines Handbook 

E x p l o r a t i o n  i n  B r i t i s h  C o l u m b i a ;  B.C. M i n i s t r y  of 
E n e r g y ,  Mines and Pe t ro l eum R e s o u r c e s  

E c o n o m i c  G e o l o g y  Series 

G e o l o g y ,  E x p l o r a t i o n  and M i n i n g  i n  B r i t i s h  C o l u m b i a :  
B.C. D e p a r t m e n t  of Mines  and P e t r o l e u m  R e s o u r c e s  

G e o l o g i c a l  Survey of C a n a d a  

Memoir 

B r i t i s h  C o l u m b i a  Mineral E x p l o r a t i o n  R e v i e w ;  B.C. 
M i n i s t r y  of E n e r g y ,  Mines and Pe t ro l eum R e s o u r c e s  

B.C. M i n i s t r y  of E n e r g y ,  Mines and P e t r o l e u m  R e s o u r c e s  
K i n f i l e ,  Feb. 2, 1984 

B.C. M i n i s t r y  of Mines A n n u a l  R e p o r t  

N o r t h e r n  M i n e r  

Paper 
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