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SUMMARY 

T h i s  r e p o r t  p r e s e n t s  r e s u l t s  o f  1985  f i e l d w o r k  

o n  t h e  S a l t s p r i n g  I s l a n d  m a s s i v e  s u l p h i d e  p r o j e c t .  The 

p u r p o s e  o f  t h e  p r o j e c t  was t o  e x p l o r e  f o r  v o l c a n i c - h o s t e d  

p o l y m e t a l l  i c ,  m a s s i v e  s u l  p h i  de d e p o s i t s  i n  t h e  S i c k e r  

Group  r o c k s  u s i n g  a  K u r o k o  d e p o s i t  e x p l o r a t i o n  mode l .  The 

n e a r b y  1 m i l l i o n  t o n ,  p o l y m e t a l l i c  T w i n  J  and  L e n o r a  

d e p o s i t ,  and W e s t m i n ' s  20  m i l l i o n  t o n  B u t t l e  L a k e  d e p o s i t  

o c c u r  i n  t h e  S i c k e r  Be1 t. 

The p r o j e c t - a r e a  c o n s i s t s  o f  10  c l a i m s  ( 1 2 2  

u n i t s )  l o c a t e d  on s o u t h w e s t  S a l t s p r i n g  I s l a n d ,  a b o u t  70  km 

s o u t h w e s t  o f  Vancouver  i n  t h e  S t r a i t  o f  G e o r g i a .  The 

c l a i m s  a r e  w h o l l y  owned by  K i d d  C r e e k  M i n e s  L t d .  

F i e l d w o r k  c a r r i e d  o u t  b e t w e e n  May 2  and  J u l y  

19 ,  1985  c o n s i s t e d  o f  d e t a i l e d  m a p p i n g  i n  t h e  v i c i n i t y  o f  

B r u c e  Peak and Hope H i l l  and  c o n t i n u a t i o n  o f  e x p l o r a t i o n  

a c t i v i t y  on t h e  Musgrave  Anomaly  G r i d  i n  t h e  F u l f o r d  

H a r b o u r  A r e a .  The g r i d  was e x p a n d e d  by  t h e  a d d i t i o n  o f  

o n e  l i n e .  S o i l  s a m p l i n g  and d e t a i l e d  VLF and  m a g n e t o m e t e r  

s u r v e y s  w e r e  p e r f o r m e d  on a l l  l i n e s .  T r e n c h i n g  was 

c a r r i e d  o u t .  

R e s u l  t s  f r o m  t r e n c h i n g  i n d i c a t e  t h a t  base  

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

f o r  s o i  1  g e o c h e m i c a l  r e s p o n s e s  d e t e c t e d  i n  1984 .  N a r r o w  

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

c o n d u c t i  v e  M u s g r a v e  zone. 

The c l a i m s  a r e  u n d e r 1  a i n  b y  s t e e p l y  d i p p i n g ,  

i s o c l  i n a l  l y  f o l  ded  s h a l  e s ,  s i  1  t s t o n e s  and  d i a b a s e s  o f  t h e  

S e d i m e n t - S i l l  s u c c e s s i o n ,  w h i c h  o v e r 1  i e  f e l  s i c  t o  

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 s  o f  t h e  M y r a  F o r m a t i o n .  

B o t h  f o r m a t i o n s  o f  l a t e  S i l u r i a n  t o  D e v o n i a n  age have  been 

i n t r u d e d  by g a b b r o .  



T h e  1985 e x p l o r a t i o n  e x p e n d i t u r e s  t o t a l  1  e d  

a p p r o x i m a t e l y  8802.98 o f  w h i c h  7700.00 h a s  b e e n  a p p l i e d  t o  

a s s e s s m e n t .  



INTRODUCTION 

L o c a t i o n ,  Access and Physiography 

The S a l  t s p r i n g  I s 1  and  C l a i m s  ( 4 8 " 4 5 ' N ,  

123"301W, NTS: 92B/11,  12, 13 a n d  1 4 )  a r e  l o c a t e d  on 

s o u t h e r w e s t e r n  S a l  t s p r i n g  I s l a n d ,  a p p r o x i m a t e l y  70  km 

s o u t h w e s t  o f  Vancouver  and 35 km n o r t h  o f  V i c t o r i a  w i t h i n  

t h e  S t r a i t  o f  G e o r g i a  ( F i g u r e  1 ) .  

S a l t s p r i n g  I s l a n d  i s  a b o u t  2 9  km l o n g  and 11 

t o  1 6  km w i d e .  The p r o j e c t  a r e a  i s  r e s t r i c t e d  t o  t h e  

s o u t h w e s t  p a r t  o f  t h e  I s l a n d ,  an a r e a  o f  a b o u t  5 0  s q u a r e  

km. I t  i s  bounded by  M u s g r a v e  Road, on  t h e  n o r t h e a s t  and 

b y  t h e  sea on t h e  s o u t h w e s t .  

Access  t o  S a l t s p r i n g  I s l a n d  i s  g a i n e d  by  f e r r y  

f r o m  e i t h e r  Tsawwassen o r  H o r s e s h o e  Bay on t h e  m a i n l a n d ,  

o r  f r o m  S c h w a r t z  Bay o r  C r o f t o n  on V a n c o v u e r  I s l a n d .  

F e r r i e s  a r r i v e  a t  F u l f o r d  H a r b o u r ,  Long  H a r b o u r ,  o r  

V e s u v i  u s .  A s m a l l  f l o a t  p l a n e  b a s e  a t  Ganges p r o v i d e s  

c h a r t e r  s e r v i c e .  

F i v e ,  m o d e r a t e l y  we1 1  m a i n t a i n e d  m u n i c i p a l  

g r a v e l  r o a d s  p r o v i d e  a c c e s s  t o  t h e  n e t w o r k  o f  o l d ,  

u n m a i n t a i n e d  l o g g i n g  r o a d s  and  t r a i l s ,  on  t h e  p r o p e r t y .  

T o p o g r a p h y  i s  m o d e r a t e  and  u n d u l a t o r y .  

E l e v a t i o n  r a n g e s  f r o m  sea l e v e l  t o  7 0 0  m a t  B r u c e  Peak.  

B r u c e y  Lake ,  one k i l o m e t r e  s o u t h e a s t  o f  B r u c e  Peak, 

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

w a t e r .  M o s t  o f  t h e  i s l a n d  i s  d r y  due t o  l o w  a n n u a l  

p r e c i p i t a t i o n  

The t h i c k n e s s  o f  g l a c i a l  d r i f t  i s  v a r i a b l e .  

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





t h i c k n e s s  i n  e x c e s s  o f  2  m.  R i d g e s  a n d  h i l l s  a r e  d e v o i d  

o f  o v e r b u r d e n .  

P R O P E R T Y  H I S T O R Y  

Two m i n e r a l  c l a i m s  ( M e s a b i  and  G o g e b i c )  

c o v e r e d  t h e  m a g n e t i t e - i r o n  f o r m a t i o n  on t h e  n o r t h w e s t e r n  

s l o p e  o f  Mount  S u l l i v a n  as e a r l y  as 1 9 1 8 .  

Be tween  1930 a n d  1940 ,  a  20 m l o n g  a d i t  was 

d r i v e n  down-p l  unge  o f  an a u r i f e r o u s  q u a r t z  v e i n  1  o c a t e d  

a b o u t  1.3 km e a s t  o f  Cape K e p p e l  on t h e  s o u t h e r n m o s t  p a r t  

o f  t h e  i s l a n d .  

G o l d  i n  q u a r t z  v e i n s  h a s  been r e p o r t e d  by  

i s l a n d e r s  a t  B e a v e r  P o i n t  on t h e  e a s t e r n m o s t  p a r t  o f  t h e  

i s l a n d .  These l a t t e r  two  o c c u r r e n c e s  a r e  n o t  m e n t i o n e d  i n  

1  i t e r a t u r e .  

F e b r u a r y  1984 saw t h e  s t a k i n g  o f  8  c l a i m s  ( 1 1 6  

u n i t s )  by  Van A l p h e n  E x p l o r a t i o n  S e r v i c e s  L t d .  o f  

S m i t h e r s ,  B.C., on b e h a l f  s f  K i d d  C r e e k  M i n e s  L t d .  Two 

m o r e  c l a i m s  ( 6  u n i t s )  w e r e  s t a k e d  d u r i n g  t h e  summer o f  

1 9 8 4 .  

1985 WORK PROGRAMME 

The S a l  t s p r i n g  I s l a n d  m a s s i v e  s u l p h i d e  p r o j e c t  

was i n i t i a t e d  t o  e x p l o r e  f o r  a  p o l y m e t a l l i c  m a s s i v e  

s u l p h i d e  d e p o s i t  h o s t e d  i n  t h e  v o l c a n i c  Myra  F o r m a t i o n  o f  

t h e  S i c k e r  Group.  Work was c o n t i n u e d  i n  1985  i n  o r d e r  

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

t o  d e f i n e  t h e  c a u s e  o f  a zone  o f  c o i n c i d e n t  s o i l  and 

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





TABLE 1 

Record L o c a t i o n  Record *Exp i ry  
C l a i m  U n i t s  No. D a t e  D a t e  D a t e  

* P e n d i n g  a c c e p t a n c e  o f  a s s e s s m e n t  work  by G o l d  
C o m m i s s i o n e r ' s  o f f i c e .  

t C o m p r i s e  t h e  Hope g r o u p  



D e t a i l e d  g e o l o g i c a l  m a p p i n g  was c o n d u c t e d  i n  

t h e  v i c i n i t y  o f  B r u c e  Peak and Hope H i l l  ( F i g u r e  4 ) .  The 

M u s g r a v e  Anomaly  G r i d  ( F i g u r e  4  a n d  5 )  was e x p a n d e d  b y  t h e  

c u t t i n g  o f  an a d d i o n a l  6 2 0  m l o n g  l i n e .  S o i l  s a m p l i n g  and 

d e t a i l e d  VLF and m a g n e t o m e t e r  s u r v e y s  w e r e  p e r f o r m e d  o v e r  

9 .62  km o f  c u t l i n e .  T r e n c h i n g  was c a r r i e d  o u t  on L i n e  

GEOLOGY 

Regional  S e t t f n g  

S a l t s p r i n g  I s l a n d  o c c u p i e s  a  s m a l l  p o r t i o n  o f  

t h e  e a s t e r n  m a r g i n  o f  t h e  C o r d i l l e r a n  I n s u l a r  B e l t .  The 

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

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

f r o m  P a l e o z o i c  t o  T e r t i a r y .  The a1 l o c h t h o n o u s  n a t u r e  f o r  

t h e  I n s u l a r  b e l t  p r o p o s e d  b y  s e v e r a l  a u t h o r s  ( J o n e s ,  1977 ;  

M o n g e r  and  P r i c e ,  1979 ;  M o n g e r  and  I r v i n e ,  1 9 8 0 )  h a s  been 

w i  d e l y  a c c e p t e d .  

The S i c k e r  G r o u p  i s  e x p o s e d  i n  t h r e e  s e p a r a t e  

s t r u c t u r a l  h i g h s  i n d i c a t e d  i n  F i g u r e  3. The S a l t s p r i n g  

P r o j e c t  o c c u r s  w i t h i n  t h e  C o w i c h a n - H o r n e  L a k e  U p l i f t ,  

w h i c h  e x t e n d s  f r o m  V a n c o u v e r  I s l a n d  a c r o s s  t o  S a l t s p r i n g  

I s l a n d .  

The S i c k e r  Group  has  b e e n  s u b d i v i d e d  i n t o  f i v e  

f o r m a t i o n s  as  shown by T a b l e  2. The M y r a  F o r m a t i o n  i s  o f  

p r i m e  e x p l o r a t i o n  i m p o r t a n c e .  

The N i t i n a t  F o r m a t i o n  ( o l d e s t  w i t h i n  t h e  

S i c k e r  G r o u p )  i s  composed p r e d o m i n a n t l y  o f  m a f i c  v o l c a n i c  

r o c k s .  T h i s  u n i t  c o n s i s t s  o f  m a s s i v e  f l o w s  b u t  more  

commonly  i t  i s  f l o w  b r e c c i a  c o m p r i s e d  o f  f r a g m e n t s  o f  d a r k  

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



Figure 3 . 

Geological sketch map  of  Vancouver Island. 
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VANCOUVER GROUP I 
PARSON BAY FORMATiON 
QUATSINO FORMATION 

LATE A N D  (?) MIDDLE 
TRIASSIC 

KARMUTSEN FORMATION 

SICKER BELT PALEOZOiC 

METAMORPHIC COMPLEXES JURASSIC A N D  OLDER 

Buttie Lalie - ZI* 106 tons zO/, cu , 6% z n  
2 .5  oz A g ,  0.0602 Au 

Twin  J - Produced 19 a 106 Lb CU 
738 a 103 03- AU 
Stockp~led 6 - 7 5  Zn 

ALERT BAY -CAPE SCOTT, 9 2  L - 102 1 

(G.S.C. PAPER 74-8) 

NOOTKA SOUND. 92 E ( I N  PREPARATION) 

ALBERNI 92 F (G.S.C. PAPER 68-50]  

VICTORIA, 92 0 . C  ( FIELD WORK I N  PROGRESS: 

SEE GS.C. PAPERS 75-IA, p 21-26.  

76-IA. p 107-111. 77- IA,  p. 287-294, )  

BUTTLE LAKE UPLIFT 

C O W I C H A N  -HORNE LAKE UPLIFT 

N A N O O S E  UPLIFT 

MILES 

0 2 0 4 0  

Island 



TABLE 2 

. . - 
CEDAR D I S l R I C 1  

COMPLEX b a u c  

SALTSPRING l N T l  

(after Mu1 ler, 1981 ) 



c o n s p i c u o u s .  Beds o f  m a s s i v e ,  d a r k  c o l o u r e d  t u f f  o c c u r  

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

m e t a d i a b a s e  o r  m e t a g a b b r o  ( M u l l e r ,  1 9 8 1 ) .  M u l l e r  ( 1 9 8 0 )  

e s t i m a t e d  t h e s e  beds  h a v e  a  t h i c k n e s s  o f  1 5 0 0  m and 

an  age o f  O r d o v i c i a n  t o  S i l u r i a n .  

The M y r a  F o r m a t i o n  r e p r e s e n t s  a  t h i c k  

s u c c e s s i o n  ( 7 5 0 - 1 0 0 0  m) o f  bedded  v o l c a n i c  and s e d i m e n t a r y  

r o c k ,  i n c l u d i n g  r h y o l  i t i c  t o  d a c i  t i c  b r e c c i a ,  m i n o r  

a n d e s i  t e  f l o w s ,  t u f f  and  a r g i l l  i t e ,  s i l  t s t o n e ,  g r e y w a c k e  

a n d  m i n o r  c o n g l o m e r a t e .  The f o r m a t i o n  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  

( M u l l e r ,  1 9 8 0 ) .  A t  B u t t l e  L a k e  a n d  M o u n t  S i c k e r ,  t h i s  

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

I t  i s  L a t e  S i l u r i a n  t o  D e v o n i a n  i n  age  ( M u l l e r ,  

1 9 8 1 ) .  

Tyee Q u a r t z  P o r p h y r y  a n d  t h e  S a l t s p r i n g  

I n t r u s i o n  i n t r u d e  t h e  N i  t i n a t  and  M y r a  F o r m a t i o n s .  They 

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

composed  o f  q u a r t z ,  a1 b i t e  and  s e c o n d a r y  m a f i c  m i n e r a l  s  

( M u l l e r ,  1 9 8 1 ) .  R a d i o m e t r i c  d a t i n g  s u g g e s t s  a  L a t e  

S i  1 u r i a n  age. 

The S e d i m e n t - S i l l  s u c c e s s i o n  c o n s i s t s  o f  

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

s i l l s / d y k e s  and g a b b r o .  The l a t t e r  a p p e a r  t o  e x c e e d  t h e  

s e d i m e n t a r y  r o c k s  i n  a g g r e g a t e  t h i c k n e s s  ( M u l l e r ,  1 9 8 1 ) .  

The u n i t  may be c o e v a l  w i t h  t h e  B u t t l e  - L a k e  F o r m a t i o n  o r  

s l i g h t l y  o l d e r .  I t  i s  e s t i m a t e d  t o  b e  5 0 0  m  t h i c k .  

The B u t t l e  L a k e  F o r m a t i o n  m a r k s  t h e  t o p  o f  t h e  

S i c k e r  Group .  I t  i s  composed d o m i n a n t l y  o f  l i m e s t o n e ,  

commonly  c r i n o i  d a l  w i t h  a s s o c i a t e d  c h e r t ,  g r e y w a c k e ,  and 

a r g i l l i t e .  The f o r m a t i o n  i s  a b o u t  1 5 0  t o  4 5 0  m t h i c k  

( F l e m i n g  -- e t  a l ,  1 9 8 3 ) .  I t  has  b e e n  d a t e d  b y  p a l e o n t o l o g y  



a s  N i  d d l e  P e n n s y l v a n i a n  a n d  E a r l y  P e r m i a n  ( M u l l e r ,  

1 9 8 0 ) .  

The S i c k e r  G r o u p  h a s  b e e n  d e f o r m e d  a n d  
m e t a m o r p h o s e d  p r i m a r i l y  i n  t h e  g r e e n s c h i s t  f a c i e s .  
F o l d i n g  a n d  t e c t o n i c  f a b r i c s  a r e  v a r i a b l y  d e v e l o p e d ,  

h o w e v e r ,  s c h i s t o s e  and  l i n e a t e d  r o c k s  a r e  common. 

P r o p e r t y  Geology 

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

The S a l  t s p r i n g  I s l a n d  g e o l o g y  i s  c o m p r i s e d  
o f  l o w e r  S i c k e r  G r o u p  f o r m a t i o n s  i n c l u d i n g  t h e  N i t i n a t  a n d  
Myra F o r m a t i o n s ,  the  S e d i m e n t - S i  1 1  s u c c e s s i o n  a n d  the  
S a l  t s p r i n g  I n t r u s i o n s .  T h e s e  a r e  u n c o m f o r m a b l y  o v e r 1  a i n  
by  t h e  C r e t a c e o u s  Manaimo G r o u p  c o m p r i s e d  o f  s a n d s t o n e  a n d  

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

D e t a i l e d  g e o l o g i c  m a p p i n g  a i d e d  by 1 : 2 0 , 0 0 0  
s c a l e  a e r i a l  p h o t o g r a p h s  was  p e r f o r m e d  i n  t h e  v i c i n i t y  o f  

Hope H i l l  a n d  B r u c e  P e a k ,  

The new i n f o r m a t i o n  r e s u l t i n g  f r o m  t h i s  p h a s e  
o f  e x p l o r a t i o n  h a v e  b e e n  i n c o r p o r a t e d  i n t o  F i g u r e  4 ,  

S a l  t s p r i n g  I s l a n d  P r o p e r t y  G e o l o g y .  

The  o u t c r o p  i s  a b u n d a n t  o v e r  much o f  t h e  
t e r r a i n  b u t  o f t e n  b e d r o c k  i s  o b s c u r e d  by a  t h i n  v e n e e r  o f  
g r o u n d  v e g e t a t i o n .  Hand s t r i p p i n g  t he  v e g e t a t i o n  r e v e a l s  

e x c e l  1  e n t  qua1  i t y  b e d r o c k  e x p o s u r e  f o r  m a p p i n g .  

L i t h o l o g y  and S t r a t i g r a p h y  

G e o l o g y  o f  t h e  S a l t s p r i n g  p r o j e c t  c l a i m s  i s  
shown a t  a  s c a l e  o f  1 : 1 0 , 0 0 0  on F i g u r e  4 .  The  more  
d e t a i l e d  g e o l o g y  ( 1 : 2 , 0 0 0 )  o f  t h e  M u s g r a v e  a n o m a l y  i s  
shown on F i g u r e  5 .  

F i v e  F o r m a t i o n s  w e r e  r e c o g n i z e d  on S a l  t s p r i n g  
I s l a n d .  From o l d e s t  t o  y o u n g e s t  t h e s e  f o r m a t i o n s  a r e :  



M y r a  F o r m a t i o n  (map-un i  t I ) ,  S a l  t s p r i n g  I n t r u s i o n  

( m a p - u n i t  2), S e d i m e n t  u n i t  ( m a p - u n i t  3 1 ,  and t h e  M a f i c  

I n t r u s i o n  u n i t  ( m a p - u n i t  4 ) .  A1 1  t h e s e  F o r m a t i o n s  b e l o n g  

t o  t h e  S i c k e r  Group .  The Y o u n g e s t  s t r a t i g r a p h i c  u n i t  i s  

t h e  E x t e n s i o n - P r o t e c t i o n  F o r m a t i o n  ( m a p - u n i  t 5) o f  t h e  

Nana imo Group.  

L i  t h o l o g i c a l  d e s c r i p t i o n s  o f  t h e  mapped u n i t s  

a r e  g i v e n  i n  A p p e n d i x  A .  The t e r m s  g a b b r o  and d i a b a s e  a r e  

u s e d  s y n o n y m o u s l y  i n  t h i s  r e p o r t .  

The S e d i m e n t - S i l l  u n i t  p r o p o s e d  b y  M u l l e r  

( 1 9 8 0 )  has  been d i v i d e d  i n t o  t h e  S e d i m e n t  u n i t  ( m a p - u n i t  

3 )  a n d  t h e  M a f i c  I n t r u s i o n  u n i t  ( m a p - u n i t  4 ) .  

V o l c a n i c  r o c k s  o f  t h e  Myra  F o r m a t i o n  ( m a p - u n i t  

l ) ,  o c c u p y  t h e  n o r t h e r n  p a r t  o f  t h e  S a l  t s p r i n g  I s l a n d  

p r o j e c t - a r e a  and a r e  c o n s i d e r e d  t o  be o f  g r e a t e s t  

e x p l o r a t i o n  i m p o r t a n c e ;  t h e  s e d i m e n t a r y  r o c k s  o f  t h e  
('- ), 
\ ,' 

S e d i m e n t  u n i t  ( m a p - u n i t  41 ,  l i e  m a i n l y  i n  t h e  s o u t h  and 

w e s t  p a r t  o f  t h e  p r o j e c t  a r e a .  

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

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

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

F e l s i c  t u f f s  a r e  commonly l a m i n a t e d  w i t h  l i g h t  g r e e n  and  

p a l e  w h i t e  bands.  Where t h i n l y  bedded ,  t h e s e  b a n d s  a r e  

o f t e n  u n d u l a t o r y  

I n  t h e  c o u r s e  o f  g e o l o g i c  m a p p i n g  i n  1984 

( M a l l a l  i e u  - e t  - a l ,  1 9 8 4 )  c r i t e r i a  f o r  d i s c r i m i n a t i o n  

b e t w e e n  m a f a i c  v o l c a n i c  r o c k  ( m a p - u n i t  3  m) and t h e  M a f i c  

I n t r u s i o n  U n i t  ( m a p - u n i t  4 )  was b a s e d  p r i m a r i l y  on g r a i n  

s i z e .  

Cause f o r  r e - i n t e r p r e t a t i o n  o f  1984 g e o l o g i c  

d a t a  was p r o v i d e d  by two s m a l l  o u t c r o p s  o f  f e l d s p a r - p h y r i c  



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

v o l c a n i c  r o c k  d e l i n e a t e d  i n  1 9 8 4  m u s t  now b e  c o n s i d e r e d  t o  

b e  a  f i n e  g r a i n e d  p h a s e / c h i l l  m a r g i n  o f  t h e  g a b b r o .  

The m a f i c  v o l c a n i c  r o c k  e n c o u n t e r e d  on t h e  

n o r t h  s i d e  o f  t h e  M u s g r a v e  C o n d u c t o r  has  d i s t i n c t l y  

d i f f e r e n t  t e x t u r a l  c h a r a c t e r i s t i c s  t h a n  t h e  

f e l  d s p a r - p h y r i c  a n d e s i  t e  e n c o u n t e r e d  on  Hope H i  1 1  ( s a m p l e  

AB 13655 ,  A p p e n d i x  E l .  T h i s  r o c k - t y p e  may r e p r e s e n t  t h e  

o l d e r  N i t i n a t  F o r m a t i o n  w h i c h  l i e s  a l o n g  s t r i k e  w i t h  i t  on 

t h e  w e s t  sode o f  Sansum N a r r o w s .  

The S e d i m e n t  u n i t  ( m a p - u n i t  3 )  i s  composed 

p r e d o m i n a n t l y  o f  b l a c k  s h a l e .  

H y p a b y s s a l  i n t r u s i o n s  a b o u n d  i n  t h e  

p r o j e c t - a r e a .  The S a l t s p r i n g  I n t r u s i o n  ( m a p - u n i t  2 )  i s  a  

h o l  o c r y s t a l l  i n e ,  l e u c o c r a t i c  q u a r t z  p o r p h y r y .  I t  i s  

p r e s e n t  on t h e  n o r t h  s h o r e  o f  B u r g o y n e  Bay.,  The M a f i c  

I n t r u s i o n  u n i t  ( m a p - u n i  t 4 )  c o n s i  s t s  o f  g a b b r o / d i a b a s e ,  

f e l  d s p a r - g l  o m e r o p h y r i c  d i a b a s e  a n d  amphi  b o l  e  p e g m a t i t e  

p l u t o n s  a n d  s i l l s .  The u n i t  o c c u r s  t h r o u g h o u t  t h e  Myra  

F o r m a t i o n  and S e d i m e n t  u n i t .  

Structure 

The 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 u c c e s s i o n  

p r e s e n t  on t h e  S a l t s p r i n g  p r o j e c t  i s  s t e e p l y  d i p p i n g  and 

i s  i n t e r p r e t e d  t o  be o v e r t u r n e d  and  i s o c l i n a l l y  f o l d e d ,  as 

shown b y  t h e  s c h e m a t i c  c r o s s - s e c t i o n  on F i g u r e  4 .  F o l d  

a x e s  h a v e  a  s h a l l o w  p l u n g e  t o  t h e  n o r t h w e s t .  

The s u c c e s s i o n  g e n e r a l l y  s t r i k e s  n o r t h w e s t  

w i t h  a  mean d i p  o f  5 7 "  t o  t h e  s o u t h w e s t .  B e d d i n g  i s  

common i n  t h e  f e l s i c  t u f f s  a n d  s i l t s t o n e s  o f  t h e  Myra  

F o r m a t i o n .  S o f t  s e d i m e n t  d e f o r m a t i o n  i s  l o c a l  l y  e x e m p l i f i e d  

b y  l o a d  c a s t s  and s lump s t r u c t u r e s .  A n g u l a r  s h a l e  r i p - u p  

c l a s t s  a r e  l o c a l l y  p r e s e n t  and s u g g e s t  t h e  p r e s e n c e  o f  weak 



m a r i n e  c u r r e n t s .  F a c i n g  d e t e r m i n a t i o n s  a r e  made d i f f i c u l t  

b y  f i n e - g r a i n  s i z e  i n  s i l t s t o n e ,  t h e  p r e v a l e n c e  o f  

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

s t r u c t u r e s .  These  d e t e r m i n a t i o n s  i n  l a m i n a t e d  s i l t s t o n e s  

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

g e o m e t r y  i s  i n s u f f i c i e n t l y  known t o  r e l a t e  them t o  f o l d  

l i m b s  i n  t h e  s t r a t i g r a p h y .  

S c h i s t o s i t y  i n  t h e  s h a l e s  o f  t h e  S e d i m e n t  u n i t  

( m a p - u n i t  3 )  i s  m o d e r a t e l y  we1 1  d e v e l o p e d .  I n t e r s e c t i o n s  

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

Two m a j o r  f a u l t s  o c c u r  i n  t h e  p r o j e c t  a r e a .  

I n  t h e  n o r t h ,  t h e  F u l f o r d  H a r b o u r  F a u l t  o c c u p i e s  t h e  

c e n t r e  o f  t h e  B u r g o y n e  B a y - F u l f o r d  H a r b o u r  V a l l e y  and  

t r e n d s  1 2 0 " .  I n  t h e  s o u t h ,  t h e  T z u h a l e m  F a u l t  s e p a r a t e s  

t h e  E x t e n s i o n - P r o t e c t i o n  F o r m a t i o n s  f r o m  t h e  S e d i m e n t  

u n i t .  The T z u h a l e m  F a u l t  i s  n o r t h w e s t e r l y  t r e n d i n g  and 

n o r t h e a s t e r l y  d i p p i n g  ( G r o v e s ,  1 9 6 0 ) .  I t  b r i n g s  i n  

c o n t a c t  a  s m a l l  wedge o f  t h e  E x t e n s i o n - P r o t e c t i o n  

F o r m a t i o n  c o n g l o m e r a t e  ( m a p - u n i  t 5 )  o f  t h e  Nana imo  Group  

w i t h  t h e  S e d i m e n t  and  M a f i c  I n t r u s i o n  u n i t s  o f  t h e  S i c k e r  

G r o u p .  

E l  sewhere  i n  t h e  p r o j e c t - a r e a ,  f a u l t i n g  was 

n o t  p e r c e i v e d  as a  m a j o r  f e a t u r e .  

Metamorphism 

The M y r a  F o r m a t i o n ,  t h e  S e d i m e n t  a n d  M a f i c  

I n t r u s i o n  u n i t s  on S a l t s p r i n g  I s l a n d  h a v e  been a f f e c t e d  b y  

1  o w - g r a d e  g r e e n s c h i  s t  f a c i e s  m e t a m o r p h i  sm. 

C o n t a c t  m e t a m o r p h i s m  was n o t e d  a d j a c e n t  t o  

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

s e d i m e n t a r y  and  v o l c a n i c  r o c k s  a n d  r e s u 1  t e d  i n  l o c a l  i z e d  

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

t h e  i n t r u s i v e  c o n t a c t .  



Mineral i z a t i o n  
Bedded and f r a c t u r e  c o n t r o l  1  e d  p y r i t e  

m i n e r a l i z a t i o n  i n  b l a c k  s i l t s t o n e ,  c h e r t y  s i l  t s t o n e  was 

d e t e c t e d  i n  a  d i t c h  a d j a c e n t  t o  t h e  M u s g r a v e  Road, j u s t  

n o r t h  o f  L i n e  F, 26+60W. 

A e u x i n i c  e n v i r o n m e n t  1  i k e l y  g e n e r a t e d  some 

s u l p h i d e  i .e. ,  p y r i t e  d i s s e m i n a t i o n s  and b l e b s ;  h o w e v e r  

1 . 5  cm t h i c k  p y r i t e  beds  l i k e l y  r e q u i r e d  a  h y d r o t h e r m a l  

s o u r c e .  

Trenching 

A  15 m l o n g  t r e n c h  was dug  w e s t  f r o m  L i n e  F  

26+60W on t h e  Musgrave  Anomaly  G r i d .  B l a c k  s i l  t s t o n e  and 

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

r a r e  beds  was i n t e r s e c t e d .  T r e n c h i n g  was o n l y  a b o u t  5 0 %  

s u c c e s s f u l  due t o  t h i c k e n i n g  o f  t h e  o v e r b u r d e n  and  s t r o n g  

g r o u n d  w a t e r  f l o w .  

GEOPHYSICS 

Introduction 

To a i d  i n  t h e  d e l i n e a t i o n  o f  t r e n c h e s  a r e  n o t  

c o n d u c t i v e  on t h e  MUSGRAVE g r i d .  V.L.F. a n d  m a g n e t i c  

s u r v e y  o f  a l l  t h e  g r i d  l i n e s  was c o m p l e t e d .  T h i s  s u r v e y  

c o m p l e m e n t e d  t h e  e x i s t i n g  h o r i z o n t a l  1  oop c o v e r a g e  o f  t h e  

g r i d .  T h i s  work  was done on May 3 , J u l y  1 8  a n d  J u l y  1 9  

o f  1985 .  

Personnel 

HUTTEMANN , Tim - J u n i o r  G e o p h y s i c i s t  - K i d d  Creek  M i n e s  L t d .  1 

c - c o n d u c t e d  t h e  f i e l d  w o r k ,  Vanc. , I 

H E N D R I C K S O N ,  G r a n t  - S t a f f  G e o p h y s i c i s t  - K i d d  C r e e k  M i n e s  L t d .  1 t 
- S u p e r v i s o r  i 

i 



MELNYK, J a y  - S t u d e n t ,  G e o p h y s i c a l  A s s i s t a n t  - 
K i d d  C r e e k  M i n e s  L t d .  

F i e l d  work  was c o n d u c t e d  by  T. H u t t e m a n  and J .  M e l n y k  

E q u i p m e n t  

1 - S c i n t r e x  MP-3 b a s e  s t a t i o n  t o t a l  f i e l d  m a g n e t o m e t e r  

1 - S c i n t r e x  I.G.S. - 2  s y s t e m s  c o n t r o l  c o n s o l e  - a  

p o r t a b l e  c o m b i n a t i o n  V . L . F . / T o t a l  f i e 1  d  m a g n e t o m e t e r  

D a t a  P r e s e n t a t i o n  

The g e o p h y s i c a l  d a t a  i s  shown as  p r o f i l e s  on a  

p l a n  map o f  t h e  g r i d .  These maps a r e  a t  a  s c a l e  1 t o  

2500 .  P r o f i l e s  o f  t h e  V.L.F. v e r t i c a l  f i e l d  s t r e n g t h  and  

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

f o r m a t  f a c i l  i t a t e s  c o r r e l a t i o n  o f  c o n d u c t i v e  and  m a g n e t i c  

z o n e s .  

Computer  l i s t i n g s  o f  t h e  f o l l o w i n g  d a t a  a r e  

p r o v i d e d  i n  A p p e n d i x  F. 

a )  V.L.F. i n - p h a s e  v e r t i c a l  f i e l d  s t r e n g t h .  

b )  V.L.F. q u a d r a t u r e  v e r t i c a l  f i e l d  s t r e n g t h .  

c )  V.L.F. h o r i z o n t a l  f i e l d  s t r e n g t h .  

d )  m a g n e t i c  i n t e n s i t y .  

S u r v e y  P r o c e d u r e  

F o r  t h e  m a g n e t i c  s u r v e y ,  a  b a s e  s t a t i o n  

m a g n e t o m e t e r  was r u n  c o n t i n u o u s l y  ( s a m p l i n g  e v e r y  60 

s e c o n d s )  t o  m o n i t o r  t h e  d i u r n a l  s h i f t  o f  t h e  e a r t h ' s  

m a g n e t i c  f i e l d .  The b a s e  s t a t i o n  was s i t u a t e d  t o  i s o l a t e  

i t  f r o m  c u l t u r a l  e f f e c t s  and  i t ' s  l o c a t i o n  was c h e c k e d  

p r i o r  t o  t h e  s u r v e y  t o  e n s u r e  a g a i n s t  a  s t e e p  m a g n e t i c  

g r a d i e n t  i n  t h e  a r e a .  A p o r t a b l e  m a g n e t o m e t e r  was u s e d  



w i t h  t h e  s e n s o r  moun ted  on a  b a c k - f r a m e .  A c c u r a c y  p e r  

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

B o t h  i n s t r u m e n t s  w e r e  t o t a l  - f i e 1  d  m e a s u r i n g ,  

m i c r o p r o c e s s o r - c o n t r o l l e d  i n s t r u m e n t s  c a p a b l e  o f  

p e r f o r m i n g  a u t o m a t i c  d i u r n a l  c o r r e c t i o n s  and p l o t t i n g  when 

c o n n e c t e d  t o  each  o t h e r  and a  s u i t a b l e  p r i n t e r .  

A base  s t a t i o n  s t a n d a r d  o f  56,000 n a n o t e s l a  

was assumed f o r  a l l  d i u r n a l  c o r r e c t i o n s ,  b y  t a k i n g  s e v e r a l  

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

The VLF s u r v e y  was c o n d u c t e d  s i m u l  t a n e o u s l y  

w i t h  t h e  m a g n e t i c  s u r v e y  by u s i n g  t h e  VLF r e c e i v e r  mounted 

i n  t h e  same c o n s o l e  as t h e  m a g n e t o m e t e r  and a  s e n s o r  

m o u n t e d  b e l o w  t h e  mag. s e n s o r .  S i n c e  t h e  assumed t r e n d s  

o f  t h e  anomalous z o n e ( s )  and s t r u c t u r e s  were  a p p r o x i m a t e l y  

n o r t h / s o u t h ,  t h e  VLF c o m m u n i c a t i o n  s t a t i o n  o f  S e a t t l e  

( 2 4 . 8  k H z )  was used.  S e a t t l e  i s  a p p r o x i m a t e l y  s o u t h e a s t  

o f  t h e  Musgrave  G r i d  and p r o v i d e d  good s i g n a l  s t r e n g t h  a t  

t h e  g r i d  l o c a t i o n .  

T h r e e  components  o f  t h e  V L F - m a g n e t i c  f i e 1  d  

w e r e  measured .  These i n c l  ude  t h e  v e r t i c a l  i n - p h a s e ,  t h e  

v e r t i c a l  q u a d r a t u r e  and t h e  h o r i z o n t a l  f i e l d  s t r e n g t h .  

The s i g n  c o n v e n t i o n  f o r  t h e  v e r t i c a l  i n - p h a s e  i s  as 

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

r i g h t  w i l l  be p o s i t i v e .  

The m a g n e t o m e t e r  and VLF d a t a  was s t o r e d  i n  

t h e  32k  memory o f  t h e  s y s t e m ' s  c o n t r o l  c o n s o l e .  The 

c o m b i n a t i o n  o f  t h e  VLF r e c e i v e r  a n d  m a g n e t o m e t e r  

e f f e c t i v e l y  h a l v e d  t h e  t i m e  t a k e n  t o  c o m p l e t e  t h e  

VLF /magne tomete r  s u r v e y  and p r o v e d  t o  be c o n v e n i e n t ,  

r e 1  i a b l  e  and d u r a b l e .  



D i s c u s s i o n  o f  t h e  D a t a  

C o n d u c t i v e  z o n e s ,  some w i t h  d i r e c t  m a g n e t i c  

a n o m a l y  c o r r e l a t i o n  have  been v e r y  w e l l  d e l i n e a t e d  by  t h i s  

s u r v e y .  The e a s t e r n  t w o  c o n d u c t i v e  z o n e s  r e l a t e  w e l l  t o  

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

r e p o r t e d  upon l a s t  y e a r  ( M a l l a l i e u  - e t  a l ,  1984). 

The c o n d u c t i v e  zone  on  t h e  e x t r e m e  w e s t  s i d e  

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

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

g e o l o g y  map s u g g e s t s  t h i s  a n o m a l y  i s  due t o  t h e  

s i  1  t s t o n e l i  r o n  f o r m a t i o n  p r e s e n t  i n  t h e  a r e a  

I t  s h o u l d  be n o t e d  t h a t  t h e  g r i d  l i e s  on a  

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

( o r  n e g a t i v e )  t o  t h e  V.L.F. e l e c t r o m a g n e t i c  f i e l d .  

I n  s t u d y i n g  t h e  V.L.F. d a t a  t h e  r e a d e r  s h o u l d  

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

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

i n t e r e s t i n g .  T h i s  s u r v e y  i s  an e x c e l l e n t  e x a m p l e  o f  t h e  

e f f i c i e n c y  o f  V.L.F. s u r v e y i n g .  

A l l  o f  t h e  V.L.F. a n d  m a g n e t i c  a n o m a l i e s  a r e  

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

v e n e e r  o f  o v e r b u r d e n  p r e s e n t  on t h e  p r o p e r t y .  

C o n c l u s i o n  

I n t e r e s t i n g  c o n d u c t i v e  and  m a g n e t i c  z o n e s  h a v e  

b e e n  f u r t h e r  d e l i n e a t e d  by  t h e  s u r v e y .  These  zones  m u s t  

a1 so b e  c o r r e l a t e d  w i t h  t h e  g e o l o g y  and  g e o c h e m i s t r y  o f  

t h e  a r e a  t o  see i f  f u r t h e r  w o r k ,  s u c h  as  t r e n c h i n g  a n d  

d r i l l i n g ,  i s  w a r r a n t e d .  



GEOCHEMISTRY 

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

S o i  1 Sampl i ng 

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

May 2  a n d  May 4  was p e r f o r m e d  i n  o r d e r  t o  d e t e r m i n e  i f  

b a s e f p ~ e c i o u s  m e t a l  a n o m a l i e s  w o u l d  be  g e n e r a t e d  where  

t h e r e  h a d  been no s i g n i f i c a n t  g e o p h y s i c a l  r e s p o n s e s .  

S a m p l i n g  o f  B-Fe s o i l  h o r i z o n  was c a r r i e d  o u t  

a t  2 0  m i n t e r v a l s  a l o n g  c u t  l i n e s  A t h r o u g h  K on  t h e  

M u s g r a v e  G r i d  ( F i g u r e  5 ) .  295 s o i l  s a m p l e s  w e r e  

c o l  l e c t e d .  

S o i  1  h o r i z o n  d e v e l  o p m e n t  i s  e x c e l  1  e n t  i n  t h e  

v i c i n i t y  o f  t h e  Musgrave  Anoma ly  G r i d .  The B-Fe h o r i z o n  

i s  commonly as  l i t t l e  as  2  cm b e l o w  t h e  o r g a n i c - r i c h  A 

h o r i z o n  and i n  some p l a c e s ,  i s  up t o  4 0  cm t h i c k .  

S o i l  s a m p l i n g  was c a r r i e d  o u t  b y  u s i n g  a  s o i l  

m a t t o c k .  C o l l e c t i n g  s i x t y  t o  s e v e n t y  s a m p l e s  p e r  man-day 

was c o n s i d e r e d  good p r o g r e s s .  

Samp les  were  c o l l e c t e d  i n    raft p a p e r  

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

d e l  i v e ~ e d  t o  Acme A n a l y t i c a l  L a b o r a t o r i e s  L t d .  (Acme) ,  

V a n c o u v e r .  The samp les  were  d r i e d  a t  60°C, s e i v e d  t o  - 8 0  

mesh a n d  a n a l y s e d .  A l l  p u l p  and  o v e r s i z e  were  

r e t a i n e d .  

The - 8 0  mesh f r a c t i o n  was a n a l y s e d  a s  

f o l l o w s : -  a  0 . 5 0 0  g  samp le  was d i g e s t e d  w i t h  3  m l  o f  a  

3 : 1 : 2  s o l u t i o n  o f  HC1-HN03-H20 a t  95OC f o r  one h o u r  

a n d  d i l u t e d  t o  1 0  m l  w i t h  w a t e r .  The s o l u t i o n  was t h e n  



a n a l y s e d  by i n d u c t i v e l y  c o u p l e d  p l a s m a  ( I C P )  f o r  Ag, Cu, 

Pb,  Zn and Mn. U s i n g  t h e  same s a m p l e  p r e p a r a t i o n  as 

a b o v e ,  A t o m i c  A b s o r p t i o n  S p e c t r o m e t r y  ( A A )  a n a l y s i s  was 

p e r f o r m e d  f o r  Au and Ba on a l t e r n a t e  s a m p l e s .  A l a r g e r  

s a m p l e  ( 1 0  g )  was used i n  t h i s  c a s e .  

Rock Sanpl i n g  

Rock g e o c h e m i c a l  s a m p l i n g  was m a i n l y  r e s t r i c t e d  

t o  a r e a s  i n  w h i c h  d e t a i l e d  m a p p i n g  was c a r r i e d  o u t  and t o  

w h e r e  t r e n c h i n g  was p e r f o r m e d .  

P u l p s  f r o m  9  r o c k  s a m p l e s  t a k e n  f r o m  t h e  

M u s g r a v e  Anomaly G r i d  i n  1 9 8 4  w e r e  r e - a n a l y s e d  f o r  m a j o r  

o x i d e s  and  m i n o r  e l e m e n t s .  A t o t a l  o f  7 7  r o c k  samp les  

w e r e  c o l l e c t e d .  L o c a t i o n s  a r e  p l o t t e d  on t h e  g e o l o g y  map 

( F i g u r e s  4 and 5 ) .  

Sample masses r a n g e d  f r o m  0.5 t o  4  k g  o f  

u n w e a t h e r e d  m a t e r i a l .  A1 1  sampl e s  w e r e  p u l  v e r i z e d  t o  -100  

mesh. Acme A n a l y t i c a l  L a b o r a t o r i e s  L t d .  d e t e r m i n e d  Cu, 

Pb,  Zn, Ag and Mn by  I C P .  Ba and  Au was d e t e r m i n e d  by AA 

m e t h o d s .  X-Ray Assay L a b o r a t o r i e s  L i m i t e d  (X-RAY) o f  Don 

M i l l s ,  O n t a r i o ,  p e r f o r m e d  w h o l e  r o c k  a n a l y s i s  by  X - r a y  

f l u o r e s c e n c e  (XRF) and 3 5 - e l  emen t  a n a l y s i s  by  n e u t r o n  

a c t i v a t i o n  (NAA) and d i r e c t  c u r r e n t  p l a s m a  a n a l y s i s  (DCP). 

Results 

Presentation 

The l o c a t i o n  o f  a1 1  s o i l  g e o c h e m i c a l  samp les  

i s  shown on F i g u r e  8. S o i l  g e o c h e m i c a l  r e s u l t s  a r e  

p r e s e n t e d  on F i g u r e s  9 a n d  1 0 .  

The l o c a t i o n  o f  a l l  r o c k  s a m p l e s  i s  shown on 

F i g u r e s  4 and 5 .  



Base and p r e c i o u s  m e t a l  r e s u l t s  f o r  r o c k  and  

s o i l  a r e  1  i s t e d  i n  Appendes B y  C a n d  D .  S t a t i s t i c s '  

g e n e r a t e d  on s o i l  and  r o c k  g e o c h e m i c a l  r e s u l t s  a r e  

d i s p l a y e d  i n  T a b l e s  4  a n d  5.  L i t h o l o g y  f o r  r o c k  s a m p l e s  

may be d e t e r m i n e d  f r o m  t h e  g e o l o g y  maps ( F i g u r e s  4  a n d  5 ) .  

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

g i v e n  i n  A p p e n d i x  E .  

Sol l Anomal l e s  

S o i  1  g e o c h e m i c a l  r e s p o n s e s  a r e  d i s a p p o i n t i n g .  

The m o s t  s i g n i f i c a n t  t r e n d  c o n s i s t s  o f  t h r e e  weak Cu 

a n o m a l i e s  o v e r l y i n g  m a f i c  v o l c a n i c  r o c k  b e t w e e n  l i n e s  C 

a n d  F, j u s t  above  t h e  l o w e r  l o g g i n g  r o a d .  

These  a n o m a l i e s  c a r r y  v a l u e s  o f  170,103 a n d  

1 1 9  ppm r e p e c t i v e l y .  D o w n s l o p e  o f  t h e  L i n e  D a n o m a l y  i s  a  

s m a l l  anoma lous  s o i l  zone.  T h i s  zone  c o n t a i n s  a  weak and  

s t r o n g  Zn anoma ly  ( 3 3 5  and  676  ppm) .  An e l e v a t e d  Ag 

r e s p o n s e  o f  0 .9  ppm i s  a s s o c i a t e d  w i t h  t h e  l a t t e r  samp le .  

A l l  o t h e r  Cu a n o m a l i e s  a r e  weak and  i s o l a t e d .  

Zn a n o m a l i e s  a r e  r e l a t i v e l y  r a r e .  Where 

p r e s e n t  t h e y  a r e  i n  c l o s e  p r o x i m i t y  t o  s t r o n g  Cu 

v a l  u e s .  

A p a r t  f r o m  t h e  weak Ag a n o m a l y  on L i n e  D ,  ( s e e  

a b o v e ) ,  t h e  o n l y  o t h e r  a n o m a l o u s  Ag v a l u e  ( 0 . 8  ppm) 

o v e r l  i e s  n o n - m i n e r a l  i z e d  f e l d s p a r  c r y s t a l  t u f f  on L i n e  C,  

25+40W. 

Two s a m p l e s  a r e  a n o m a l o u s  i n  Mn. A w e a k l y  

a n o m a l o u s  samp le  ( 3 6 7 0  ppm) a t  a b o u t  0+80W, L i n e  B i s  

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



T a b l e  3 

D e f i n i t i o n  o f  S o i l  Geochemical Anomalies 

S t rong  Weak Background 

A g ( p p m )  > 1 * 6  > 0.7 0.3 

Au ( p p b )  > 60 > 20 7 

Cu ( p p m )  > 200 > 100 36 

Mn ( p p m )  > 500 >3500 880 

TABLE 4 

S t a t i s t i c s  on Soi l Geochemical R e s u l t s  

N u m b e r  o f  S a m p l e s  
M i n i m u m  ( p p m )  
Maximum ( p p m )  
M e a n  ( p p m )  
S t a n d a r d  D e v i a t i o n  ( p p m )  

M e d i a n  ( p p m )  
M o d e  ( p p m )  
S k e w n e s s  
K u r t o s i s  
N u m b e r  o f  C l a s s e s  
C l a s s  I n t e r v a l  ( p p m )  





a n o m a l o u s  s a m p l e  ( 2 4 1 1 8  ppm)  t a k e n  a t  8+50W, L i n e  E  i s  

1  o c a t e d  i m m e d i a t e l y  downs1 o p e  o f  a  j a s p i l l i t e  

o u t c r o p .  

Pb, Au a n d  Ba d i s p l a y  no  a n o m a l o u s  v a l u e s  

Rock Sampl i ng Resul t s  

M o s t  o f  t h e  r o c k  s a m p l e s  c o l l e c t e d  w e r e  t a k e n  

f r o m  T r e n c h  F  a n d  i t s  i m m e d i a t e  v i c i n i t y  ( F i g u r e  5 ) .  B a s e  

n d  p r e c i o u s  m e t a l  c o n t e n t  was d e t e r m i n e d  ( A p p e n d i x  D l .  

M e t a l  v a l u e s  a r e  l o w  b u t  a r e  c o n s i d e r e d  t o  be  

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

r e s u l t s  ( M a l l a l  i e u  -- e t  a l ,  1 9 8 4 ) .  

D i s c u s s i o n  o f  Rock Geochemical R e s u l t s  w i t h  Respect  t o  

1984 Soi  1 Geochemical Resul t s  

The  Cu r e s p o n s e  o f  r o c k  s a m p l e d  i s  g e n e r a l l y  

1  ow ( a b o u t  6 0  ppm)  ; h o w e v e r  t w e l  v e  s a m p l e s  d i  s p l a y  r e s u l t s  

i n  e x c e s s  o f  1 2 0  ppm. T h i s  w o u l d  b e  s u f f i c i e n t  t o  e x p l a i n  

m o s t  o f  t h e  1 9 8 4  s o i l  g e o c h e m i c a l  a n o m a l i e s .  

Rock  g e o c h e m i c a l  r e s u l t s  f o r  Pb a r e  d i s m a l  

( T a b l e  5 ) .  R e s u l t s  a r e  t y p i c a l l y  i n  t h e  r a n g e  o f  2 - 1 0  

ppm. T h e s e  r e s p o n s e s  may o r  may n o t  be  r e f l e c t e d  i n  s o i l  

i n  t h e  v i c i n i t y  o f  t h e  M u s g r a v e  C o n d u c t o r  ( 1 0 - 2 5  p p m ) .  

E v i d e n c e  f o r  a  t w o  f o l d  e n r i c h m e n t  i n  s o i l  r e l a t i v e  t o  

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

s t a t e d  t h a t  s o i l  g e o c h e m i c a l  r e s u l t s  g e n e r a t e d  i n  1 9 8 4  

h a v e  b e e n  e x p l  a i  n e d .  

The  Zn c o n t e n t  o f  r o c k  f r o m  T r e n c h  F  i s  

v a r i a b l e ,  r a n g i n g  f r o m  5 - 2 1 6 6  ppm. I f  a  t h r e e f o l d  



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

c o n s i d e r e d  t h e n  t h e  Zn c o n t e n t  o f  b e d r o c k  i n  t h e  v i c i n i t y  

o f  T r e n c h  F  i s  m o r e  t h a n  s u f f i c i e n t  t o  e x p l a i n  a  1 9 8 4  mean 

s o i l  g e o c h e m i c a l  r e s p o n s e  o f  1 7 2  ppm. 

The  M n  c ~ n t e n t  o f  t h e  r o c k  i s  t y p i c a l l y  

4 0 8 - 5 0 0  ppm. R e s p o n s e s  i n  s o i l  ( 1 9 8 4 )  w e r e  t y p i c a l l y  

5 0 0 - 1 2 0 0  ppm i n  t h e  v i c i n i t y  o f  t h e  M u s g r a v e  C o n d u c t o r .  A  

t w o  f o l d  e n r i c h m e n t  i n  s o i l  w o u l d  n o t  be  u n e x p e c t e d .  

Au a n d  Ba r e s p o n s e s  w e r e  l o w  i n  r o c k  a n d  i n  

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

i n  e i t h e r  med ium i n  any a p p r e c i a b l e  q u a n t i t y .  

CONCLUSIONS 

D e t a i l e d  m a p p i n g  a r o u n d  B r u c e  Peak  a n d  Hope 

H i l l  h a s  c o n f i r m e d  t h e  e x t e n s i v e  n a t u r e  o f  b o t h  t h e  

1 a p i 1 1 i  t u f f  a n d  f e l d s p a r  c r y s t a l  t u f f  u n i t s .  F e l d s p a r  

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

o f  4 krn t h r o u g h  t h e  M u s g r a v e  A n o m a l y  G r i d .  

The  p r e s e n c e  o f  f e l  d s p a r - p h y r i c  a n d e s i  t e  o n  

Hope H i l l  has  p r o v i d e d  c a u s e  f o r  r e - i n t e r p r e t a t i o n  o f  1 9 8 4  

g e o l o g i c  d a t a .  Much o f  w h a t  was p r e v i o u s l y  i n t e r p r e t e d  as  

m a f i c  v o l c a n i c  r o c k  m u s t  now b e  c o n s i d e r e d  a  f i n e  g r a i n e d  

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

B e d d e d  a n d  f r a c t u r e  c o n t r o l  1  e d  p y r i t e  

m i n e r a l  i z a t i o n  i n  s i l  t s t o n e ,  c h e r t y - s i l  t s t o n e  was d e t e c t e d  

i n  a  d i t c h  and  t r e n c h  a d j a c e n t  t o  t h e  M u s g r a v e  Road,  j u s t  

n o r t h  o f  L i n e  F, 26+60W. P y r i t e  d i s s e m i n a t i o n s  a n d  b l e b s  

w e r e  l i k e l y  g e n e r a t e d  i n  a  e u x i n i c  e n v i r o n m e n t ;  h o w e v e r  

m o r e  t h i c k l y  b e d d e d  p y r i t e  ( 1 . 5  cm)  l i k e l y  r e q u i r e d  a  



hydrothermal source .  

The bedded p y r i t e  i s  c o n d u c t i v e .  I t  could  
r e p r e s e n t  a  part of  the Musgrave Conductor ( M a l l a l i e u  e t  - 
a l ,  1 9 8 4 ) .  Most black s i l t s t o n e  has a  s u f f i c i e n t l y  high - 
Z n  c o n t e n t  t o  exp la in  Zn re sponses  in  1984 s o i l  
geochemical samples (Mall a1 i e u  -- e t  a1 , 1 9 8 4 ) .  
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APPENDIX  A  

L I T H O L O G I C A L  D E S C R I P T I O N S  OF MAPPED ROCK-TYPES 

SALTSPRING I S L A N D  



APPENDIX A 

LITHOLOGICAL DESCRIPTIONS OF MAPPED ROCK-TYPES 

U n i t  5a Po lymick ic  conglomerate 

P o l y m i c t i c  c o n g l o m e r a t e  was mapped n o r t h e a s t  

o f  Cape K e p p e l  on t h e  n o r t h  s i d e  o f  S o u t h  M o u n t  Tuam Road. 

M a t r i x - s u p p o r t e d  c l a s t s  ( 2  t o  40  cm, 5 0 % )  a r e  r o u n d e d  and 

c o n s i s t  o f  c h e r t ,  d i o r i t e  and  j a s p e r  m a g n e t i t e .  The 

m a t r i x  i s  b e i g e  t o  l i g h t  g r e e n ,  a n d  p s a m m i t i c  i n  n a t u r e .  

G r a n u l e s  o f  q u a r t z ,  s h a l e  and s a n d s t o n e  (<4mm, ( 2 0 % )  a r e  

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

g r o u n d m a s s .  J a s p e r  c l  a s t s  ( 3 5 % )  a r e  composed o f  a n g u l a r  

j a s p e r  f r a g m e n t s  ( ( 1 0  m, 4 0 % ) ,  s u p p o r t e d  i n  a  m a s s i v e ,  

g r e y - w h i  t e  c r y p t o c r y s t a l l  i n e  q u a r t z - m a g n e t i  t e  m a t r i x .  

B e d d i n g  i s  r a r e .  

U n i t  5b S d l t s t o n e  

S i l  t s t o n e  i s  a  b l a c k  t o  d a r k  g r e y ,  

f i n e - g r a i  n e d  g r i t t y  t e x t u r e d  r o c k .  L o c a l l y ,  d a r k  and  

1  i g h t - g r e y  b e d d i n g  i s  d i s p l a y e d  on f r a c t u r e / j o i n t  f a c i e s .  

I t  i s  l o c a l l y  c a l c a r e o u s ,  w i t h  c a r b o n a t e  e x i s t i n g  as  

a p h a n i t i c  i n t e r s t i t i a l  g r a i n s  ( ( 2 % ) .  

U n i t  4a GabbroIDiabase 

G a b b r o / d i a b a s e  o f  t h e  m a f i c  i n t r u s i o n  u n i t  i s  

m a s s i  we, medium g r e e n ,  and  f i n e -  t o  c o a r s e - g r a i n e d .  

P l a g i o c a l s e  and a c t i n o l  i t e  ( 0 . 5 - 1 0  mm, 5 0 : 5 0 )  p h e n o c r y s t s  

a r e  s u b h e d r a l  b l o c k y  t o  e u h e d r a l  l a t h - l i k e .  They  a r e  

r a n d o m l y  d i s t r i b u t e d  t h r o u g h o u t  a  fi n e - g r a i  n e d  s u b o p h i  t i c  

t e x t u r e d  m a t r i x  o f  i d e n t i c a l  m i n e r a l o g y .  M a s s i  we 

e q u i g r a n u l  a r  p h a s e s  w i l l  c o n t a i n  m i n o r  i n t e r s t i t i a l  

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



U n i t  4b F e l  dspar -g loaerophyr ic  d i a b a s e  

F e l d s p a r - g l o m e r o p h y r i c  d i a b a s e  ( P l a t e  3 a )  i s  a  

f i n e - g r a i n e d ,  medium d a r k  g r e e n ,  m a s s i v e  r o c k  i n  w h i c h  

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

i n d i v i d u a l  p l a g i o c l  ase p h e n o c r y s t s  i n t o  r o s e t t e s  ( 1 - 2  cm 

( 2 0 % ) )  o r  s n o w f l a k e  p a t t e r n s .  The g r o u n d m a s s  i s  composed 

p r e d o m i n a n t l y  o f  f i n e - g r a i n e d  a c t i  no1 i t e  and  i s o l a t e d ,  

e q u a n t  g r e e n i s h - w h i t e  ( 1 - 2  mm, 7 % )  p l a g i o c l a s e .  T h i s  

1  i t h o 1  o g y  o f t e n  o c c u r s  n e a r  t h e  d i a b a s e / g a b b r o  c o n t a c t  and 

may b e  a  c o n t a c t  phase.  

U n i t  4c Amphi b o l e  p e g m a t i t e  

A m p h i b o l e  p e g m a t i t e  i s  a  m a s s i v e  b l a c k  r o c k  

composed  o f  random o r i e n t e d  e u h e d r a l  t o  s u b h e d r a l  ( 5 - 1 5  

m m )  a m p h i b o l e  l a t h s  ( 5 0 - 8 0 % )  l o c a l l y  d u s t e d  w i t h  r e d  

p o w d e r y  h e m a t i  t e .  P l a g i o c l a s e  i s  w h i t e ,  a n h e d r a l  t o  

s u b h e d r a l  l a t h - 1  i k e  ( 2  mm) a n d  i n t e p s t i  t i a l  t o  a m p h i b o l e .  

Uni  t o  3s  B lacksha le -sS l  t s t o n e  

The b l  a c k s h a l e - s i l  s t s t o n e  i s  a  f i n e - g r a i n e d  

f i s s i l e ,  t o  w e a k l y  f i s s i l e ,  d u l l  b l a c k  r o c k .  I t  i s  t h i n l y  

bedded .  When i n  c l o s e  p r o x i m i t y  t o  d i a b a s e  s i l l ,  

s i l i c i f i c a t i o n  o f  t h i s  r o c k  r e s u l t s  i n  t h e  " l e a c h i n g '  t o  

a  p a l e  g r e e n - w h i  t e .  

C a r b o n a t e  o c c u r s  a s  i n d i v i d u a l  g r a i n s  ( ~ 0 . 5  

mm, < 5 % )  r a n d o m l y  d i s t r i b u t e d  t h r o u g h o u t  o r  as r a r e ,  

n a r r o w  v e i n l e t s  ( 1 - 6  mm) a c c o u n t i n g  f o r  up t o  40% o f  t h e  

r o c k  . V e i  n l  e t s  a r e  a1 i g n e d  p a r a 1  1  e l  t o  c l  e a v a g e .  

M i n o r  p y r r h o t i  t e  and p y r i t e  ( t o t a l l  i n g  ~ 2 % )  o c c u r  l o c a l l y  

a s  d i s s e m i n a t i o n s  and b l e b s .  P y r i t e  a c c o u n t s  f o r  up t o  5% 

o f  t h e  mode as smears  on f r a c t u r e  s u r f a c e s .  G r a p t o l i t e ?  

o r  p l a n t  d e b r i s ( ? ) ,  f o s s i l s  w e r e  e n c o u n t e r e d  on a  r o a d  

q u a r r y  a b o u t  2  km s o u t h  o f  B r u c e  Peak . 



U n i t  3p Muscovi te  S c h I s t  

M u s c o v i t e  s c h i s t  was i n t e r s e c t e d  on t h e  s o u t h  

s i d e  o f  M u s g r a v e  Road i n  t h e  v i c i n i t y  o f  t h e  r o a d  q u a r r y  

I t  i s  a  f i n e - g r a i n e d ,  p a l e  g r e e n ,  h i g h l y  l u s t r o u s ,  

s c h i s t o s e  r o c k .  A r u s t y  w e a t h e r e d  unknown m e t a l l i c  

m i n e r a l  ( 1  mm, ( 2 % )  i s  r a n d o m l y  d i s t r i b u t e d  t h r o u g h o u t .  

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

U n i t  3 9  Greywacke, psammi t e  

Greywacke  i s  a  m a s s i v e ,  f i n e - g r a i n e d  g r e y  t o  

g r e y - g r e e n  r o c k  composed o f  d e t r i  t a l  q u a r t z ,  f e l d s p a r  and 

c a l c i t e .  Rock f r a g m e n t s  a r e  n o t  e v i d e n t .  

Psammi te  i s  a  1  i g h t  g r e y ,  f i n e - g r a i n e d  r o c k  

c o n t a i n i n g  m i n o r  ( ( 1 % )  f r a g m e n t s  o f  f e l d s p a r  ( 1 0  mm) 

h o s t e d  i n  a  q u a r t z - r i c h  g r o u n d m a s s .  O r a n g e - w e a t h e r e d ,  

n e e d l e - l i k e  ( 3  x  0 .2  mm, 5 % )  m i c a  g r a i n s  d e f i n e s  a  s l i g h t  

s c h i  s t o s i  t y .  

U n i t  3c M a r b l e  and impure c a r b o n a t e  

M a r b l e  i s  a  m a s s i  we, f i  n e - g r a i n e d ,  

t r a n s 1  u s c e n t  w h i t e  r o c k  e x h i  b l  t i  n g  a  r o u g h  " s c a l  e y "  

f r a c t u r e  s u r f a c e .  The r o c k  e f f e r v e s c e s  v i g o r o u s l y  u p o n  

e x p o s u r e  t o  HC1. I m p u r e  c a r b o n a t e  i s  a  f i n e - g r a i n e d ,  

( ( 0 . 1  mm) g r e y  t o  g r e y - g r e e n  r o c k  w i t h  a g r i t t y  t e x t u r e .  

B e d d i n g  i s  d e f i n e d  by  s u b t l e  c o l o u r  v a r i a t i o n s  and b y  5 t o  

1 0  mm t h i c k ,  p a l e  w h i t e  s i l i c e o u s  i n t e r b e d s .  The r o c k  

r e a c t s  o n l y  s l  i g h t l y  t o  HC1. 

U n i t  3 1  L a p i l l i  t u f f  

L a p i l l i  t u f f  was r e c o g n i z e d  i n  o n l y  one  

1  o c a l  i t y  w i t h i n  t h e  S e d i m e n t  u n i t .  I t was i n t e r s e c t e d  

i m m e d i a t e l y  w e s t  o f  Moun t  Tuam n e a r  t h e  e a s t e r n  p r o p e r t y  

b o u n d a r y  o f  t h e  T i  b e t a n  B u d d h i s t  r e t r e a t .  



I t  i s  a  medium g r e e n ,  s l i g h t l y  c h l o r i t i c ,  

m a s s i  ve ,  i n t e r m e d i a t e  t o  m a f i c - c o m p o s i  t i o n  r o c k .  Randomly  

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

c r y s t a l s  ( 1  t o  2 mm, 2 t o  3 % )  and  l i t h i c  c l a s t s  o f  f e l s i c  

c o m p o s i t i o n  ( 1  b y  2 cm, < 5 % ) .  L a p i l l i  a r e  a l i g n e d  

p a r a l l e l  t o  a  m i l d  d e f o r m a t i o n  f a b r i c .  

U n i t  3m M a f i c  v o l c a n i c  rocks  

M a f i c  v o l c a n i c  r o c k s  a r e  m a s s i v e ,  f i n e -  t o  

c o a r s e - g r a i n e d  and d a r k  g r e e n .  O n l y  r a r e l y  i s  a  s l i g h t  

f o l  i a t i o n  e v i d e n t .  G r e e n i  s h - w h i  t e ,  a n h e d r a l  s u b - e q u a n t  t o  

s u b h e d r a l  l a t h - 1  i k e  p l  a g i o c l  a s e  p h e n o c r y s t s  ( 1  t o  3  mm, 

1 t o  7 % )  a r e  r a n d o m l y  d i s t r i b u t e d  t h r o u g h o u t  a  

f i n e - g r a i n e d  groundmass.  M a t r i x  i s  s u b o p h i  t i c  t e x t u r e d .  

I t  i s  composed o f  s u b h e d r a l  l a t h - l i k e  a m p h i b o l e  ( g r e e n  t o  

b l  a c k )  (2 mm, 4 0 - 5 0 % )  p a r t i a l l y  e n c l o s i n g  p l a g i o c l  a s e  

l a t h s .  

F l o w  t e x t u r e s  and f a b r i c s  a r e  c o n s p i c u o u s l y  

a b s e n t .  

U n i t  3d D a c i t e  

D a c i  t e  i s  a m a s s i v e ,  b u f f - w h i  t e  w e a t h e r i n g  

u n i t .  The f r e s h  s u r f a c e  i s  l i g h t  g r e e n i s h ,  composed o f  a  

f i n e - g r a i n e d  a g g r e g a t e  o f  q u a r t z ,  f e l d s p a r  and amphi b o l e .  

A l i n e a t i o n  i s  d e f i n e d  by a c i c u l a r ,  d a r k  g r e y  a m p h i b o l e s  

( 1  b y  1 0  mm) a l i g n e d  p a r a l l e l  t o  a  weak f o l i a t i o n .  

U n i t  2a Q u a r t z  porphyry 

Q u a r t z  p o r p h y r y  o f  t h e  S a l t s p r i n g  I n t r u s i o n  i s  

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

B u r g o y n e  Bay. 

Grey  t o  1  i g h t - b l  ue  s u b h e d r a l  e q u a n t  q u a r t z -  

e y e s  ( 3  t o  5  mm, 5 % )  and  a n h e d r a l  f i n e - g r a i n e d  h o r n b l e n d e  

and  b i o t i t e  c l o t s  (5mm, 5  t o  1 5 % )  a r e  r a n d o m l y  d i s t r i b u t e d  

t h r o u g h o u t  a  f i n e - g r a i n e d  g r e y  t o  w h i t e  q u a r t z - f e l d s p a r  

m a t r i x .  



U n i t  I t  R h y o l i t i c  t u f f  

Rhyolit ic t u f f  i s  a  pale white t o  pale green, 
f ine-gra ined  t o  c ryp toc rys ta l l  i n e ,  f i n e l y  laminated, 
cher ty  rock. Needle-lf ke p lagioc lase  c r y s t a l  1 i t e s  (0 .1  by 

1  m m )  a r e  ra re .  Crystal 1 i  t e s  a re  of f -whi te ,  a1 igned 
p a r a l l e l  t o  bedding a n d  l o c a l l y  account fo r  u p  t o  5% o f  

the  mode. 

The best  example of r h y o l f t i c  tu f f  exh ib i t fng  
laminated bedding i s  on Line B; e a s t  s ide  of Musgrave Road 

( P l a t e  4 a ) .  Beds, 3 cm thlck contain whdte, e l l i p t i c a l  
f e ldspa r  c r y s t a l s  (1 .5 by 4 m m ,  25%) a l t e r n a t e  with beds 4 

cm thick devoid of c r y s t a l s  ( c h e r t y  i n t e r b e d s ) .  Grading 
in c r y s t a l - r i c h  beds i s  n o t  ev ident .  

U n i t  l x  F e l d s p a r  c r y s t a l  t u f f  

Feldspar c r y s t a l  t u f f  i s  encountered north of 
the  Musgrave Road a n d  i s  most evident  in the v i c i n i t y  of 
the  eas tern  half of the Musgrave Grid. 

I t  i s  a grey f ine-grained moderately sch i s tose  
t o  massive intermediate  composition rock. Randomly 
d i s t r i b u t e d  throughout a re  equant t o  el 1 i p t i c a l  , cream- 
white plagioclase c rys ta l  s  ( 1  m m ,  20%) on e longate ,  
o f f -whi te ,  fe l  dspar-r ich l a p i l l  i  ( 2  by10 m m ,  l o % ) ,  a1 igned 

p a r a l l e l  t o  s c h i s t o s i t y  ( P l a t e  4 b ) .  Minor equant quartz  
c r y s t a l s  ( ( 1  m m ,  ( 1 % )  a re  disseminated throughout. 

U n i t  l p  C h l o r i t e - 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  

Chlori t e - s e r i c i  t e  s c h i s t  a n d  c h l o r i t e  s c h i s t  
a r e  gradational un i t s .  They a re  usual ly  in c lose  
proximity t o  fe ldspar  c rys ta l  t u f f .  



The r o c k  i s  p a l e - g r e e n ,  l u s t r o u s ,  a p h a n i t i c ,  

a n d  s t r o n g  t o  w e a k l y  s c h i s t o s e .  R a r e l y  h i g h l y  d i f f u s e ,  

e l o n g a t e  f e l d s p a r  c r y s t a l s  ( 2  b y  4 mm) a c c o u n t  f o r  up t o  

10% o f  t h e  mode. 

U n i t  l i  h a p i l l i  t u f f ,  l a p i l l i - b l o c k  t u f f  

L a p i l l i  t u f f ,  l a p i l l i - b l o c k  t u f f  was 

e n c o u n t e r e d  i n  t h r e e  a r e a s  w i t h i n  t h e  Myra  F o r m a t i o n :  

a )  t h e  w e s t e r n  s l o p e s  o f  Hope H i l l  

b )  t h e  n o r t h e r n  and w e s t e r n  s l o p e s  o f  B r u c e  Peak and 

c )  t h e  w e s t e r n  and n o r t h e r n  s l o p e s  o f  Moun t  S u l l i v a n  

The r o c k  i s  m o n o l i t h i c  i n  a l l  l o c a l i t i e s  

e x c e p t  i n  l o c a t i o n  ( a ) ,  where  i t s  h e t e r o l i t h i c  n a t u r e  i s  

d i s p l a y e d .  The m a t r i x  o f  t h e  r o c k  i s  d a r k  g r e e n ,  

m e d i u m - g r a i n e d ,  m o d e r a t e l y  c h l o r i  t i c  t o  f i n e g r a i n e d  g r e y .  

tF \ S a u s s e r i  t i r e d  f e l d s p a r  c r y s t a l  s  ( 3  mm, 7 % )  a r e  r a n d o m l y  
\ 

L- d a ' s t r i b u t e d  t h r o u g h o u t .  C o m p o s i t i o n  r a n g e s  f rom m a f i c  t o  

i n t e r m e d i a t e .  

L a p i l l i  a r e  b u f f - w h i t e ,  a b o u t  3  cm i n  d i a m e t e r  

r o u n d e d  t o  a n g u l a r  and a c c o u n t  f o r  5  t o  7 %  o f  t h e  r o c k .  

E l l i g t l ' c a l  b l o c k s ,  up t o  1 0 0  cm i n  l e n g t h  and 1 5  cm i n  

w i d t h  ( 2 5 % )  a r e  b u f f - w h i t e  t o  g r e y - g r e e n  and a l i g n e d  

p a r a l l e l  t o  a  m i l d  s c h i s t o s i t y .  L o c a l l y ,  (Hope H i l l )  a  

g r e y  r e a c t i o n  1 m 4 cm t h i c k ,  s u r r o u n d s  t h e  b l o c k s .  

C l  a s t s  a r e  i n t e r m e d i a t e  t o  maf  i c  i n  

c o m p o s i t i o n .  M a f i c  c1 a s t s  a r e  composed o f  f i  n e - g r a i n e d ,  

l a t h - 1  i k e  a c t i n o l  i t e  and f e l d s p a r .  A n h e d r a l  f e l  d s p a r  

c r y s t a l  s  (3mm, 1 5 % )  a r e  r a n d o m l y  d i s t r i b u t e d  

t h r o u g h o u t .  



U n i t  l q  Q u a r t z - f e l  dspar -phyr ic  rhyodac i  t e  t o  r h y o l  i t e  

Q u a r t z - f e l d s p a r - p h y r i c  r h y o d a c i  t e  t o  r h y o l  l t e  

i s  a  m a s s i v e  g r e y  g r e e n  t o  p a l e - w h i t e ,  f i n e - g r a i n e d  r o c k .  

Cream-whi  t e ,  s u b h e d r a l  b l  o c k y  t o  a n h e d r a l  p l  a g i o c l  a s e  

p h e n o c r y s t s  ( 3  mm, 1 0 % )  and l o c a l l y  s u b h e d r a l  q u a r t z  

p h e n o c r y s t s  ( 1  mm, ( 2 % )  a r e  r a n d o m l y  d i s t r i b u t e d  

t h r o u g h o u t .  

Randomly o r i e n t e d ,  b a r r e n ,  w h i t e  q u a r t z  v e i n s  

( ( 1 0 0  cm) a r e  l o c a l l y  p r e s e n t .  

U n i t  I d  D a c i t e  

D a c i t e  i s  a  m a s s i v e  g r e y  t o  l i g h t - g r e e n ,  

f i n e - g r a i n e d ,  a p h y r i c  t o  f e l d s p a r  p h y r i c  r o c k .  S u b h e d r a l  

l a t h - l i k e  t o  b l o c k y  f e l d s p a r  p h e n o c r y s t s  ( 1  mm, 3 % )  a r e  

y e 1  1  o w i  s h - g r e e n  and r a n d o m l y  d i  s t r i  b u t e d  t h r o u g h o u t .  

UnBt l m  Mafdc v o l c a n i c  r o c k s .  

M a f i c  v o l c a n i c  r o c k s  a r e ,  f o r  t h e  m o s t  p a r t ,  

i d e n t i c a l  i n  c o m p o s i t i o n  and t e x t u r e  as t h o s e  d e s c r i b e d  i n  

U n i t  3m. 

The m a f i c  v o l c a n i c  r o c k  e n c o u n t e r e d  on t h e  

M u s g r a v e  G r i d  i s  m a s s i v e ,  f i n e - g r a i n e d ,  g r e y  w i t h  a  s l i g h t  

mauve t i n g e .  A n h e d r a l  , g r e y  t o  t r a n s 1  u s c e n t  g r e y  f e l  d s p a r  

p h e n o c r y s t s  ( 1  mm, 2 % )  a r e  d i s t r i b u t e d  t h r o u g h  a  

n o n - c h l o r i  t i z e d  m a t r i x .  F l o w  t e x t u r e s  and  f a b r i c s  a r e  

c o n s p i c u o u s l y  a b s e n t .  

O u t c r o p  i s  t y p i c a l l y  r u b b l y  and e x p o s u r e  i s  

p o o r .  

U n i t  l a  Amghibol i te  

I s  a  m a s s i v e ,  b l  u e - g r e e n ,  m o d e r a t e l y  c h l o r i t i c  

r o c k .  A m p h f b o l e  i s  s u b h e d r a l  l a t h - l i k e  ( <  1 cm, 80%), 



r a n d o m l y  o r i e n t e d  t h r o u g h o u t .  F e l  d s p a r  i s  a n h e d r a l  , 
e q u a n t ,  and i n t e r s t i t i a l  t o  a m p h i b o l e .  I t  i s  up t o  5  rnrn 

i n  d i a m e t e r .  I t  d i s p l a y s  a g r e e n i s h - w h i t e  r i m  and d a r k  

g r e e n  c o r e .  I t  l o c a l l y  a c c o u n t s  f o r  50% o f  t h e  r o c k .  

Amphi b o l  i t e  1  i k e l y  r e p r e s e n t s  a  m e t a m a f i c  

f l o w .  

U n i t  1 s  S i l t s t o n e  

S i l t s t o n e  i s  a  f i n e - g r a i n e d  b l o c k y ,  m a s s i v e  t o  

m o d e r a t e l y  f i s s i l e  r o c k .  I t  i s  t h i n l y  b e d d e d  and i s  

' b l e a c h e d '  t o  a  p a l e  g r e e n - w h i  t e  when i n  p r o x i m i t y  t o  

d i a b a s e  s i l l s .  

I n t e r b e d s  ( <  1 cm) o f  g r e y  t o  b l a c k  s i l t s t o n e  

( 5 0 % )  and  w h i t e ,  f i n e - g r a i n e d  f e l  s i c  t u f f  ( 5 0 % )  l o c a l l y  

e x h i  b i t  g r a d e d  b e d d i n g  ( P l a t e  6 ) .  A n g u l a r  r i p - u p  c l a s t s  

o f  s i l t s t o n e  ( 3  x 1 5  cm, 1 5 % )  encompased i n  f e l s i c  t u f f  

was e n c o u n t e r e d  i n  owe l o c a l i t y .  

" P i  11 ow-1 i k e "  c o n c r e t i o n a r y  s t r u c t u r e s  up t o  

5 0  cm i n  d i a m e t e r  were  r e c o g n i z e d  i n  a  s i n g l e  o u t c r o p  e a s t  

o f  B u r g o y n e  Bay. 

U n i t  I c  Impure ca rbona te  

I m p u r e  c a r b o n a t e  was e n c o u n t e r e d  i n  a  s i n g l e  

o u t c r o p  on t h e  M u s g r a v e  G r i d .  I t  i s  f i n e - g r a i n e d ,  s u g a r y  

t e x t u r e d ,  s i l i c e o u s  r o c k  e x h i  b i t i n g  d i f f u s e  t h i n ,  w h i t e  

a n d  b l u e - b l a c k  ( 4  cm) b e d d i n g .  I t  i s  m o d e r a t e l y  

c a l c a r e o u s .  

The r o c k  i s  l i k e l y  r e l a t e d  t o  i n t e r b e d d e d  

s i l  t s t o n e  and f e l s i c  t u f f .  
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APPENDIX F 

V.L.F AND MAGNETOMETER COMPUTER PRINT-OUTS 



APPENDIX G 

STATEMENT OF EXPENDITURES 

SALTSPRING I S L A N D  



CLAIMS: Hope Group Comprised o f  Bruce 1, Bruce 2, Sal t 
1, Musgrave 1, Musgrave 2. 

MINING DIVISION: V i c t o r i a  

NTS : 92B/l1, 12, 13, 14 

S U W R Y  OF WORK: L inecu t t i ng ,  d e t a i l e d  geological  mapping, 
geochemical sampling, ground g e ~ p h y s i c a l  
surveyi ng. 

PERIOD OF WORK: May 2 - J u l y  19, 1985 
COSTS : 

A. LINECUTTING AND GRID CHAINING: 0.62 1-km, 20 m s ta t i ons ,  hor iz .  
cha in ing  

PERSONNEL 

G. Hendrickson, geophys ic is t  
May 2 - 3 2 days 8$227/day 454.00 

454.00 454.00 

ROOM AND BOARD 

2 man-days 8 $30/day 

TRANSPORATION 

Toyota d iesel  4 x 4 2 days 8 $1,00O/month 66.00 
Redhawk Rental s, Burnaby, B.C. 

Diesel  f u e l  30.00 

4 Fe r ry  Crossings @$5.QQ/crossi ng 20.00 116.66 

TOTAL CQST: L i n e c u t t i n g  and g r i d  116.66 $ 630.66 

B. TRENCHING 

PERSONNEL 

HENDRICKSON, G., Geophysici s t  1 day 8$227/day 227 .OO 
May 7 

MALLALIEU, D., Geologist  1 day @$92/day 92 .OO 
May 7 319.00 

ROOM AND BOARD 

2 man days 8 $30/day 60.00 60.00 



TRANSPORTATION 

Toyota 4x4 Pick-up 1 day 8 $500/day 16.66 

BACKHOE AND OPERATOR 

45 hours. 8 $44/hour 200.00 

TOTAL: Trenching 

TOTAL COST: L ine  cu t t i ng ,  g r i d  cha in ing  and 
t rench ing 

$1,200 o f  t h i s  cos t  t o  be appl i e d  to :  

Musgrave 1 2 u n i t s  Record No. 1340 J u l y  3 years  Q 

GROUND GEOPHYSICS: HLEM and Magne 

PERSONNEL 

HUTTEMAN, T., J u n i o r  Geophysici s t  

May 3, J u l y  18-19 3 days Q$78/day 234.00 

MELNYK, J . , J u n i o r  Geophysical Ass i s tan t  . - 2 days 8$66/day 

ROOM AND BOARD 

5 man-days 8 $30/day 

TRANSPORTATION 

Toyota d iesel  4x4 3 days 8 $POOO/month 100.00 

Redhawk Rental s, Burnaby, B.C. 

Diesel  f ue l  30.00 

6 Fer ry  crossings 



REPORT PREPARATION 

HENDRICKSON, G., Geophysic is t  

October 21 1 day @ $277.00 277.00 

D. GEWMEMICAL SBMPLIWG: Soil and Rock Geochmistry 

PERSONNEL 

MALLALIEU, D., Geol og i  s t  

May 2-4 3 days 8 $92/day 276.00 

HUTTEMAN, T., J u n i o r  Geophysic is t  

May 2 1 day @$78/day 78.00 

MELNYK , J u n i o r  Geophysical A s s i s t a n t  

May 2-3 2 days @$66/day 132 .OO 

CAMBEN, Jun io r  Geologica l  A s s i s t a n t  

May 2-3 2 days 8$62/day 124.00 

MONGER, J., J u n i o r  Geologica l  A s s i s t a n t  

May 3 1 day @$68/day 68.00 

678.00 

ROOM AND BOARD 

9 man days @ 30/day 270.00 

TRANSPORTATION 

Toyota 4x4 Pick-up 2 days @$500/month 33.33 

Redhawk Rental s, Burnaby, B.C. 

Toyota d iese l  4x4 Landcrui se r  
3 days @$1000/month 100.00 

D iese l  f u e l  30.00 

10 F e r r y  Crossings @ $6/cross i  ng 60.00 

$253.33 

GEOCHEMICAL ANALYSES 

Acme A n a l y t i c a l  Laboratory, Vanc. B.C. 

189 s o i l  f o r  Ba @$3.00 567.00 
1 



- 4 -  

148 s o i l  f o r  Au @$4.00 

295 s o i l  f o r  Cu, Pb, Zn, Ag, Mn 8$4.60 

15 references f o r  Cu, Pb, Zn, Ag, Mn 8$4.60 

7 re fe rences  f o r  Ba 8 3.00 

7 references f o r  Au 8 4.00 

59 r ~ c k  f o r  30 element ICP 8 8.75 

X-Ray Assay Labora tor ies  Ltd. ,  
Don M i l l s ,  Ontar io  

27 rock  f o r  Whole Rock Ana lys is  8 20.25 

14 rock f o r  mu1 ti element Ana l ys i s  8 27.00 

TOTAL COST: Geochemical Sampl i ng 

E. GEOLOGICAL MPPING: 

PERSONNEL 

MALLALIEU, Geol o g i  s t  

May 5-6, 8-9 4 days 8 $92/day 

ROOM AND BOARD 

4 man-days 8 $30/day 

TRANSPORTATION 

Toyota 4x4 Pick-up 4 days 8$1000/month 

Redhawk Rentals, Burnaby, B.C. 

Gas01 i ne 

8 f e r r y  c ross ings  @ $5 /c ross i  ng 

REPORT PREPARATION 

TOTAL: Geological  Mappi ng 



TOTAL COST: Ground geophysics, geochemical 
sampl i ng , and geol ogical  mappi ng 

$6,500 of t h i s  plus $1,500 o f  PAC t o  be appl ied  to:  

Musgrave 2 4 u n i t s  Record No. 1344 Aug. 2 y e a r s  8 1600.00 

Bruce 1 20 u n i t s  Record No. 1171 Feb. 1 year  8 4000.00 

S a l t  1 12 u n i t s  Record No. 1168 Feb. 1 y e a r  8 2400.00 

The excess $1076.66 to be appl ied  t o  f u t u r e  work on Bruce 1. 



APPENDIX H 

STATEMENTS OF QUALIFICATIONS 

SALTSPRING ISLAND 



STATEMENT OF QUALIFICATIONS 

NAME : D a v i d  M a l l a l i e u  

ADDRESS : 701 - 1281  West G e o r g i a ,  V a n c o u v e r ,  B.C. V6E 357 

EDUCATION: B.Se. - H o n o u r s  G e o l o g y ,  1 9 8 3  

C a r l e t o n  U n i v e r s i t y  

EXPERIENCE: 

May-Sep t  1981 M a t t a g a m i  L a k e  E x p l o r a t i o n  L t d .  
J u n i o r  G e o l o g i c a l  A s s i s t a n t  

May-Sept  1 9 8 2  ~ a t t a g a r n i  L a k e  E x p l o r a t i o n  L t d .  
S e n i o r  G e o l o g i c a l  A s s i s t a n t  

A p r i l - D e c  1 9 8 3  B i l l i t o n  C a n a d a  L t d .  - V a n c o u v e r  
S e n i o r  G e o l o g i c a l  A s s i s t a n t  

May-Dec 1 9 8 4  K i d d  C r e e k  M i n e s  L t d .  
Geo log i s t  

March-Nov 1985 Kidd Creek Mines Ltd. 
Geo log is t  


















