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1. INTRODUCTION 

Serem L t d . c u r r e n t l y h o l d s t i t l e t o a group o f m i n e r a l 
c l a i m s on s o u t h e a s t e r n Vancouver I s l a n d , under t h e terms 
o f an o p t i o n agreement w i t h Mount S i c k e r Mines L t d . 
Serem has been w o r k i n g on the p r o p e r t y s i n c e June^_3J278 • 
The work has c e n t e r e d on the p r o d u c t i o n o f a g e o l o g i c a l 
map. O t h e r work has i n c l u d e d t h e r e h a b i l i t a t i o n and 
s u r v e y i n g o f 55 k i l o m e t e r s o f g r i d l i n e s , a s t u d y o f 
r o c k g e o c h e m i s t r y i n 772 specimens, a s u p e r f i c i a l s t u d y 
o f t h e s t r u c t u r e on t h e p r o p e r t y , and r e - l o g g i n g 1630 
meters o f diamond d r i l l c o r e from h o l e s d r i l l e d by 
D r e s s e r M i n e r a l s i n 1974. 

P r i o r t o commencement o f the f i e l d work i n 1978 a r e g i o n a l 
program o f e x p l o r a t i o n was c a r r i e d out i n 1977 c e n t e r i n g 
on t h e Mount S i c k e r F o r m a t i o n on Vancouver I s l a n d . The 
r e s u l t s o f t h i s r e g i o n a l s u r v e y l e d Serem t o f o c u s on t h e 
Mount S i c k e r Mines p r o p e r t y on B i g S i c k e r M o u n t a i n . 

A s t u d y o f t h e p l a n s from t h e o l d w o r k i n g s and r e s u l t s 
from p r e v i o u s o p e r a t o r s was c a r r i e d out d u r i n g t h e w i n t e r 
months o f 1977 and 1978. The r e s u l t s o f t h i s s t u d y a r e 
summarized b r i e f l y i n t h i s r e p o r t . 

Near the c o n c l u s i o n o f t h e 1978 f i e l d program o f g e o l o g i c 
mapping a P u l s e V e c t o r E l e c t r o m a g n e t i c Survey by G.E. 
White was c a r r i e d out o v e r about 30 k i l o m e t e r s o f l i n e 
on the p r o p e r t y . A s e p a r a t e r e p o r t by G.E. White c o n t a i n s 
the r e s u l t s o f t h i s s u r v e y . I n a d d i t i o n about 6 k i l o m e t e r s 
o f Induced P o l a r i z a t i o n s u r v e y s were c a r r i e d out o v e r the 
mine a r e a t o attempt t o e s t a b l i s h the u s e f u l n e s s o f t h i s 
t e c h n i q u e . 

The g e o l o g i c and s t r u c t u r a l i m p l i c a t i o n s o f t h e s c h i s t o s e 
S i c k e r v o l c a n i c s i s s t u d i e d making use o f s k e t c h y geo­
l o g i c d a t a from o l d mine p l a n s and s e c t i o n s . The r e s u l t i n g 
s e c t i o n s from t h i s s t r u c t u r a l s t u d y are used t o i n t e r p r e t 
the r e s u l t s o f t h e g e o p h y s i c a l t e s t s u s i n g Induced P o l a r i ­
z a t i o n and P u l s e V e c t o r EM. 



L o c a t i o n M a p 
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The p r o p e r t y i n c l u d e s 26 crown g r a n t e d m i n e r a l 
c l a i m s and 14 o r d i n a r y two-post c l a i m s h e l d by 
Serem under o p t i o n from Mt. S i c k e r . Serem has 
s t a k e d 4 m o d i f i e d g r i d c l a i m s c o v e r i n g 28 u n i t s . 
F o r a d e t a i l e d l i s t see Appendix 1. 

1.2. L o c a t i o n , A c c e s s and Topography 

The Mount S i c k e r p r o p e r t y s t r a d d l e s B i g S i c k e r 
M o u n t a i n and p a r t o f L i t t l e S i c k e r M o u n t a i n i n 
t h e Chemainus, Seymour and Somenos Land D i s t r i c t s , 
V a n couver I s l a n d , B r i t i s h C o l u m b i a . B i g S i c k e r 
M o u n t a i n i s 10 k i l o m e t e r s n o r t h w e s t o f t h e town 
o f Duncan. Ac c e s s t o t h e p r o p e r t y i s by r o a d , 
from Highway 18 n o r t h on Somenos Road, n o r t h ­
west onto the Mt. P r e v o s t r o a d and thence onto 
a network o f o l d m i n i n g and l o g g i n g r o a d s . I t can 
a l s o be r e a c h e d from Highway 1, v i a a t u r n o f f t o 
t h e west onto a c o u n t r y r o a d , j u s t s o u t h o f the 
Chemainus R i v e r b r i d g e . 

B i g S i c k e r Mountain i s a l i t t l e o v e r 700 meters 
h i g h . F o r the most p a r t i t s f l a n k s s l o p e between 
10 and 30 degrees and i t i s d e n s e l y t r e e d , e x c e p t 
f o r some ste e p bare c l i f f s on t h e e a s t s i d e f a c i n g 
Highway 1. The mountain has been g l a c i a t e d and much 
o f i t i s c o v e r e d w i t h d r i f t . The f l a t t e r p a r t s o f 
t h e t o p and f l a n k s are swampy. I t i s bounded on the 
s o u t h by Mt. P r e v o s t , on t h e west by t h e U-shaped 
v a l l e y o f the Chemainus R i v e r w i t h Copper Canyon 
i n i t s bottom, on the n o r t h by the b r o a d v a l l e y 
o f t h e Chemainus R i v e r and on the e a s t by the 
v a l l e y o f B o n s a l l Creek and Highway 1. 
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1.3- R e g i o n a l H i s t o r y 

The S i c k e r Group c o n s i s t s o f r o c k s w h ich a r e 
f a v o u r a b l e f o r v o l c a n o g e n i c m a s s i v e s u l p h i d e s , 
as shown by t h e Western Mines d e p o s i t w h i c h i s 
s t i l l o p e r a t i n g . However, e x p l o r a t i o n and mine 
development i n more s o u t h e r n a r e a s o f S i c k e r r o c k s 
have not used t h e v o l c a n o g e n i c model. There are 
more than 60 m i n e r a l showings i n an a r e a from P o r t 
A l b e r n i t o Shawnigan Lak e , most o f w h ich were d i s ­
c o v e r e d near the t u r n o f t h e c e n t u r y . 

Most o f the l a n d i n t h a t a r e a was l o c a t e d w i t h i n 
t h e E s q u i m a l t & Nanaimo Land G r a n t . P a s t e x p l o r ­
a t i o n has been c o n d u c t e d by o r i n agreement w i t h 
Can-Pac M i n e r a l s L t d . , o r i g i n a l l y the e x p l o r a t i o n 
arm o f Canadian P a c i f i c and now j o i n t l y owned by 
Canadian P a c i f i c I n v e s t m e n t s L t d . (60%) and Cominco 
( 4 0 $ ) . Gunnex L t d . e x p l o r e d t h e a r e a e a s t o f t h e 
E & N Land g r a n t d u r i n g 1963 - 1966. 

Serem L t d . c a r r i e d out a program o f r e g i o n a l s t r e a m 
s a m p l i n g and l i t e r a t u r e c o m p i l a t i o n on an a r e a 
a p p r o x i m a t e l y 112 km l o n g and 23 km i n w i d t h from 
P o r t A l b e r n i t o Shawnigan Lake d u r i n g 1977. 

At l e a s t f i v e major companies were a c t i v e i n t h e 
a r e a d u r i n g 1977. At t h e n o r t h e r n end o f the a r e a , 
Western Mines and Cominco b o t h h e l d l a r g e c l a i m 
g r o u p s. Western Mines h e l d 96 u n i t s c o m p r i s i n g the 
S u l t a n , R u p e r t , Dog, Shannon and Tasha c l a i m s which 
c o v e r r o c k s o f t h e S i c k e r v o l c a n i c u n i t i n t h e Mc­
L a u g h l i n R idge - C h i n a Creek a r e a . 

C h e v r o n - S t a n d a r d c o n d u c t e d a r e g i o n a l s i l t s a m p l i n g 
program ov e r p a r t s o f t h e p r o j e c t a r e a d u r i n g l a t e 
1977. I m p e r i a l O i l has s t a k e d 81 u n i t s c o m p r i s i n g 
t h e H o l y # 1 - 4 , Mons #1 - 4, QQ #1 and 2 c l a i m s 
c o v e r i n g S i c k e r v o l c a n i c s t o the west o f Mt. S i c k e r 
a c r o s s the Chemainus R i v e r . D u r i n g 1977 t h e y apparent­
l y have done c o n s i d e r a b l e l i n e c u t t i n g and begun 
s o i l s a m p l i n g and g e o p h y s i c a l programs. 

Hudson Bay E x p l o r a t i o n and Development a r e i n t e r e s t e d 
i n t h e a r e a . T h e i r Vancouver o f f i c e s u b m i t t e d a 
p r o p o s a l t o o p t i o n t h e Mount S i c k e r p r o p e r t y from 
Mount S i c k e r Mines L t d . T h i s p r o p o s a l , f o r unknown 
r e a s o n s , was t u r n e d down by Hudson Bay. 
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S e v e r a l i n d e p e n d e n t s were a c t i v e s t a k i n g p r e v i o u s ­
l y known showings d u r i n g l a t e f a l l and e a r l y w i n t e r 
o f 1 9 7 7 . T h i s a c t i v i t y I s d i r e c t l y a t t r i b u t a b l e t o 
t h e r e c e n t r e l e a s e by t h e B.C. Department o f Mines 
o f i n f o r m a t i o n r e l a t i n g t o p r o p e r t i e s w i t h i n t h e 
E & N l a n d g r a n t . 

As a r e s u l t o f Serem 1s 1 9 7 7 program, Mt. S i c k e r 
Mines L t d . (N.P.L.) was approached by t h e Serem L t d . 
Vancouver o f f i c e i n J a n u a r y , 1 9 7 8 w i t h t h e o b j e c t i v e 
o f o b t a i n i n g more d a t a c o n c e r n i n g t h e i r Mount S i c k e r 
p r o p e r t y on Vancouver I s l a n d . F r a g m e n t a l d a t a was 
r e c e i v e d and r e v i e w e d d u r i n g t h e c o u r s e o f one week's 
s t u d y . 

Underground development has been conducted on b o t h 
Mt. S i c k e r and Mt. R i c h a r d s . Mt. S i c k e r , f o r m e r l y 
known as the Twin " J " Mine i n t h e 1 9 4 0 T s and as t h e 
L e n o r a - T y e e - R i c h a r d I I I Mines I n the l a t e l 8 0 0 ' s , 
has produced a t o t a l o f 3 0 5 3 7 8 7 t o n s c o n t a i n i n g 
4 0 , 0 5 2 oz g o l d ; 8 4 1 , 2 7 6 oz s i l v e r ; 2 0 , 2 6 5 , 7 6 3 l b s . 
copper; 4 5 , 9 6 0 , 2 5 2 l b s . z i n c ; 5 0 4 , 4 7 3 l b s . l e a d 
and 2 , 6 2 9 l b s . cadmium. 

1 . 4 . Mount S i c k e r H i s t o r y 

The Mount S i c k e r a r e a owes i t s development t o the 
f a c t t h a t I n 1 8 9 7 a f o r e s t f i r e and subsequent r a i n s 
swept bare the h i l l s i d e , d i s c l o s i n g a gossan o u t ­
crop w h i c h p r o v e d t o be t h e s u r f a c e exposure o f 
t h e L e n o r a and Tyee s o u t h o r e b o d i e s . D u r i n g t h a t 
y e a r s e p a r a t e I n t e r e s t s began s u r f a c e and underground 
work on each c l a i m . (See F i g u r e s 3 and 4 ) . 

A b r i e f h i s t o r y o f t h e t h r e e main c l a i m s ( L e n o r a , 
Tyee and R i c h a r d I I I ) i s g i v e n I n c h r o n o l o g i c a l o r d e r . 
Much o f t h e f o l l o w i n g i n f o r m a t i o n was g l e a n e d from 
the a n n u a l r e p o r t s o f t h e M i n i s t e r o f Mines o f 
B r i t i s h C olumbia. 
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LENORA 

1898 D r i f t i n g , c r o s s c u t t i n g and s i n k i n g . Two 
p a r a l l e l ore zones i d e n t i f i e d . 

1899 Development and s t o p e d o re s t o r e d i n dumps. 
Some h a n d p i c k e d ore sent t o a s m e l t e r . 

1900 Lenora-Mount S i c k e r M i n i n g Company formed, 
t o Development and s t o p i n g c o n t i n u e d . S h i p p e d 
mid- o re by wagon, narrow-gauge r a i l w a y , E & N 
190.2 R a i l w a y , t o L a d y s m i t h thence by steamer t o 

Van Anda, E v e r e t t and Tacoma s m e l t e r s . 

L a t e R a i l r o a d completed t o the mine. S m e l t e r com-
1902 p l e t e d a t C r o f t o n . S h o r t l y a f t e r shipments 

commenced t o C r o f t o n the mine was c l o s e d 
because o f l i t i g a t i o n . 

1903 M i n o r work done and s m a l l shipments o f ore 
to from t h e dump made t o C r o f t o n . 
1907 
1924 Re-opened under l e a s e and bond by R.G. 

M e l l i n , p r i m a r i l y t o re-examine t h e n o r t h 
ore zone, w h i c h was r e p o r t e d t o as s a y 2% 
c o p p e r , 7% z i n c , w i t h $1.50 i n g o l d and 
s i l v e r . T h i s o re had become a t t r a c t i v e 
because o f advances made i n s e p a r a t i n g cop­
p e r and z i n c by f l o t a t i o n . 

1925 No work. 

1926 L a d y s m i t h T i d e w a t e r S m e l t e r s L t d . t o o k o v e r 
a s s e t s o f Tyee mine and s m e l t e r and l e a s e d 
the L e n o r a . Under the d i r e c t i o n o f R. G. 
M e l l i n an a d i t was s t a r t e d on t h e L e n o r a 
t o connect b o t h mines t o p r o v i d e e f f i c i e n t 
w o r k i n g c o n d i t i o n s . 

1929 The l e a s e on L e n o r a was dropped and work 
ce a s e d . 



TYEE 

1897 E x p l o r e d and d e v e l o p e d the p r o p e r t y w i t h 
t o d r i f t s , c r o s s c u t s and s h a f t s . Made a s m a l l 
1901 shipment o f s o r t e d ore i n 1901, which r a n 

8% c o p p e r , $5 i n g o l d and $5 i n s i l v e r p e r 
t o n . The b u l k o f p r o d u c t i o n s t o r e d i n s u r ­
f a c e dumps. 

1902 Completed c o n s t r u c t i o n o f a e r i a l tramway 
t o t o Somenos where ore was t r a n s s h i p p e d by 
1907 Tyee S m e l t e r a t L a d y s m i t h . A 1250 f o o t s h a f t 

sunk t o d e v e l o p l o w e r grade o re zone found 
on 1000, 1150 and 1250 l e v e l s . Much d e v e l o p ­
ment, e x p l o r a t i o n and p r o d u c t i o n d u r i n g 
t h e s e y e a r s . C o n c e n t r a t i o n t e s t s were b e i n g 
made on low grade ore when mine c l o s e d due 
t o low p r i c e o f copper. Work done on Tony, 
X L, Key C i t y and Westholme c l a i m s d i s c l o s e d 
some copper m i n e r a l i z a t i o n . 

I898 Developed and e x p l o r e d s p o r a d i c a l l y but 
t o l a c k e d s u f f i c i e n t w o r k i n g c a p i t a l f o r 
1907 e f f i c i e n t o p e r a t i o n s . Shipped some ore from 

dump t o Tyee S m e l t e r . When work sto p p e d o re 
was showing on f l o o r o f t h e 500 l e v e l . 

O o 
P l a n s o f the e a r l y development work, p a r t i c u l a r l y 
t h a t u n d e r t a k e n i n t h e deeper p a r t s o f t h e Tyee s h a f t 
and on l e v e l s and w i n z e s below the g e n e r a l L e n o r a -
Tyee 200-Horizon, are a p p a r e n t l y n o n - e x i s t e n t . However 
t h e M i n i s t e r o f Mines r e p o r t s p r o v i d e some r a t h e r 
g e n e r a l i n f o r m a t i o n on t h e e a r l y development r e s u l t s . 

1903 (a) I n i t i a l development o p e r a t i o n s w i t h i n t h e 
Tyee (South) orebody showed i t t o have a 
maximum w i d t h o f 40 f e e t , w i t h g e n e r a l 
average w i d t h s o f 25-30 f e e t . 

(b) At the bottom ( c l o s e l y below t h e 4 0 0 - f o o t 
l e v e l ) o f the Tyee s h a f t g r e e n s c h i s t s 
c a r r y i n g about 2% copper were e n c o u n t e r e d -
s i m i l a r l y m i n e r a l i z e d as the s c h i s t s f l a n k i n g 
t h e ore l e n s e s i n the upper l e v e l s . 
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( c ) Throughout L e n o r a 3 - l e v e l m i n e r a l i z a t i o n 
o f t h e s c h i s t s was o b s e r v e d a t s e v e r a l p l a c e s , 
but .... d i d not c o n s t i t u t e ore o f s h i p p i n g 
(min. 4$ Cu) grade. 

(d) S c h i s t s i n t e r s e c t e d by winze and c r o s s c u t 
100 f e e t below L e n o r a 3 - l e v e l showed marked 
m i n e r a l i z a t i o n , and appear t o be l o o s e r 
( e f f e c t o f f o l d i n g - c r u m p l i n g ) t h a n a t any 
o t h e r p o i n t below 2 - l e v e l . 

1905 At t h e 1000 f t . l e v e l about 3 f t . o f m i n e r a l ­
i z e d r o c k (Cu-Au-Ag a s s o c . w i t h b a r i t e ) was 
i n t e r s e c t e d 208 f t . s o u t h o f the s h a f t . 

1906 The same "low grade orebody" was i n t e r s e c t e d 
a t the (Tyee) 1 2 5 0 - f o o t l e v e l .... as had 
been i n t e r s e c t e d a t t h e 1 0 0 0 - f t . and 1150¬
f t . l e v e l s . 

1924 V i c t o r i a i n t e r e s t s u n d e r t o o k f u r t h e r ex-
t o p l o r a t i o n o f n o r t h ore zone t h r o u g h d r i f t i n g , 
1925 c r o s s c u t t i n g and s i n k i n g a f t e r w h i ch no 

f u r t h e r work done u n t i l t he b e g i n n i n g o f 
World War I I . 

1928 Tyee h o l d i n g s t a k e n o v e r by P a c i f i c T i d e ­
water M i n e s , L t d . w h i c h t h e n o b t a i n e d from 
M e l l i n t h e L e n o r a l e a s e . The a d i t b e i n g 
d r i v e n on the L e n o r a towards t h e Tyee was 
c o n t i n u e d and ore was e n c o u n t e r e d . 

1929 P a c i f i c T i d e w a t e r M i n e s , L t d . t a k e n o v e r by 
L a d y s m i t h S m e l t e r s , L t d . No work done on 
Tyee o r L e n o r a , and L e n o r a l e a s e dropped. 

SHEEP CREEK GOLD MINES LTD. 

1939 Sheep Creek o p t i o n e d L e n o r a , Tyee and R i c h a r d 
I I I . 

19^0 A c o n s i d e r a b l e amount o f diamond d r i l l i n g 
and development was done b e f o r e o p t i o n dropped 
due t o low z i n c p r i c e . G e o p h y s i c a l s u r v e y 
( S p r i l 1940) . 
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TWIN " J " MINES LTD. 

1924 Taken o v e r by Twin " J " Mines L t d . who 
t o d r i l l e d and sampled f o l l o w e d by underground 
1944 r e h a b i l i t a t i o n and p r e p a r a t i o n o f mine s i t e . 

M i l l i n g began i n mid-1943 a t 125-150 t o n s 
d a i l y . Much e x p l o r a t i o n and development done. 
O p e r a t i o n s suspended i n 1944 when s a l e s con­
t r a c t w i t h Wartime M e t a l s C o r p o r a t i o n was 
c a n c e l l e d . Most p r o d u c t i o n came from t h e 
Len o r a N o r t h o r e zone. 

1946 Re t i m b e r e d underground o p e r a t i o n s . M i n i n g 
1947 and m i l l i n g resumed. C o n c e n t r a t e s h i p p e d 

t o Tacoma and T r a i l . C l o s e d i n September. 

1949 P r o p e r t y t a k e n o v e r by Vancouver I s l a n d 
Base M e t a l s , L t d . They r e p a i r e d Tyee s h a f t , 
r e t i m b e r e d t u n n e l s , d e v e l o p e d and d r i l l e d 
b e f o r e c e a s i n g work. 

1951 Re-opened and m i l l e d 9 3754 t o n s . Modest 
1952 e x p l o r a t i o n program c a r r i e d o u t . C l o s e d 

i n J a n u a r y 1952. 

1964 The p r e s e n t i n t e r e s t s b l a s t e d an o u t c r o p 
t o on t h e L e n o r a and s h i p p e d 167 t o n s t o Tacoma 
1966 S m e l t e r . S u b s e q u e n t l y , Mt. S i c k e r Mines L t d . 
1967 was formed t o work t h e p r o p e r t y . A f e a s i ­

b i l i t y s t u d y has been made w i t h r e g a r d t o 
l e a c h i n g o f copper from the ore zones and 
dumps. 

1968 A V.L.F. magnetometer s u r v e y was c a r r i e d out 
by Mt. S i c k e r Mines o u t l i n e d s t r o n g c o n d u c t o r s 
t o t h e n o r t h and s o u t h o f t h e main ore zone. 
A magnetometer s u r v e y was c a r r i e d out o v e r 
p o r t i o n s o f t h e c l a i m b l o c k . 
Some s t r i p p i n g was c a r r i e d out ov e r a r e a o f 
#2 p o r t a l . 
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1969 DDH's number S - l and S-2 were d r i l l e d . 
Hole S-2 e n c o u n t e r e d m i n e r a l i z a t i o n from 
59 t o 87 f e e t . Assay #4756, 80.5' - 87.0', 
graded Au 0.19, Ag 2.50$, Cu 3.10$, Pb t r a c e , 
Zn 10.40$, BaSo4 38.20$. 
DDH's S-3 and S-4 sto p p e d b e f o r e o b j e c t i v e s 
c o m p l e t e d . 
A summary o f t h e s e d r i l l r e s u l t s a r e shown 
i n T a b l e I 

1970 Magnetometer and V.L.F. s u r v e y s completed 
over 30 l i n e m i l e s . 
G e o l o g i c a l mapping f o l l o w e d by two s h o r t 
Three X-ray diamond d r i l l h o l e s t o t a l l i n g 
250' i n N.E. showings. 

1971 Geochemical s o i l s a m p l i n g f o r copper and 
z i n c r e v e a l e d s e v e r a l t a r g e t s . B u l l d o z e r 
t r e n c h i n g on N.E. zones, n o r t h o f Westholme 
s h a f t and n o r t h o f R i c h a r d I I I s h a f t . 

1972 Ducanex o p t i o n e d Mount S i c k e r p r o p e r t y . 
G r i d was expanded and g e o l o g i c a l l y mapped by 
I v o r Watson. A C.E.M. s u r v e y was completed 
o v e r p r o p e r t y r e v e a l i n g no a n o m a l i e s . 
A p p r o x i m a t e l y 3000 f e e t o f diamond d r i l l i n g 
i n 5 h o l e s c o m p l e t e d . 

1973 IP s u r v e y o v e r N.E. zone. 

1974 Assessment R e p o r t #5164 i n d i c a t e s diamond 
d r i l l i n g o f e i g h t h o l e s by D r e s s e r I n d u s t r i e s 
D r i l l h o l e s MS 74-1 t h r o u g h MS 74-8 were 
r e l o g g e d and r e s u l t s are i n c l u d e d i n Appendix 
2. 

1978 Esso M i n e r a l s L t d . t e s t e d an Apex P a r a m e t r i c s 
Maxmin I I on Mt. S i c k e r by r u n n i n g 4 t e s t 
l i n e s a c r o s s t h e s t r i k e o f the o r e b o d i e s 
between the L e n o r a #3 a d i t and the Tyee s h a f t 
Near the L e n o r a #2 a d i t ore i s near the s u r ­
f a c e and the i n s t r u m e n t responds w e l l w i t h 
b o t h t h e i n - p h a s e component and the o u t - o f -
phase component. However, on a l i n e c r o s s i n g 
n ear the top o f the Tyee s h a f t , where the 
o r e b o d i e s a r e ( o r were) at a depth o f between 
100 and 400 f e e t below s u r f a c e no r e s p o n s e 
was o b t a i n e d . 



MINERALIZATION IN DIAMOND DRILL HOLES 
(Core a s s a y s u n l e s s o t h e r w i s e noted) 

Hole No. Footage Au Ag Cu Zn Pb EaSO 
From - To o z / t o n c z / t o n 

S2 59 80.5 0.01 0.15 0.0 _ 
80. 5 87.0 0.19 2.50 3.1 10.4 

XI 0 37.5 t r t r 0.21 
37. 5 - 107.2 0.005 0.10 0.13 ) S l u d p 

107. 2 - 145.0 t r 0.08 0.13 ) 
X2 15 20 t r 0.14 0.88 C.02 

20 25 t r 0.14 0.06 0.01 
25 - 30 t r C.02 0.22 0.C2 

72-1 129 - 139 t r t r >0 .01 
139 - 144 t r 0.02 >0.01 

- 154 t r t r >0.01 

295 - 305 0.04 0.03 >0 . 02 

312 - 322 0.005 0.02 0.11 0.C2 >0.02 
322 - 333 t r • 0.03 0.41 0.02 >0.02 
333 - 3^3 t r t r 0.17 0.02 >0.02 
3^3 - 353 t r t r 0.06 >0.02 >0.C2 
353 - 358 t r 0.05 0.09 >0.02 >0.02 

72-2 190 - 200 t r t r 0.01 >0.02 -

212 - 222 t r t r 0.02 >0.02 -

387 - 397 t r t r • 0.08 0.03 

e a s s a y s 



( 

Hole Nc. Footage Au Ag Cu Zn Pb BaSO^ 
From To ' o z / t o n o z / t o n 

S - 7 2 - 3 

S - 7 2 - ^ 

Footage Au Ag Cu Zn Pb 
From To " o z / t o n o z / t o n 

22 - q2 0 . 005 0.03 0.58 0 . 02 _ 
32 42 0.G05 0 . 0 4 0.36 0.03 -
87 89 0.005 0.12 1.6ft C . 0 4 -

229 - 239 t r t r C.02 >C . 02 _ 
239 - 249 

0.005 
t r >0.01 >C .02 >0.02 

249 25c 0.005 0.06 0.75 C .02 0 . 02 
256 - 26 5 t r C .G4 >•: .02 -
50 60 0 .005 0 . 0 4 0 . 2 7 c .03 -

141 - 15-.5 o . :o5 0.02 0.08 >C .02 -
176 - 18£ w — t r 0.01 c. 03 >0.02 

307 - 306 0.205 0.26 3 . 5 2 c . 05 >0.02 
350 - 56: 0 . 0 4 C .02 >0.02 
360 - - 0 .3> C .02 — 
370 - 58c t r t r 0.10 C . 02 >0.02 
^80 390 - - 0 . 06 - -390 - So: - - 0.0- - -
400 - ii i j T y t r 0.08 C .02 >0.02 

^32 - 445 0.005 0 . 0 4 0.10 - -
459 460 - - ' 0.37 - -
470 - ij 7 5 t r 0.02 0.22 - -
496 - 501 t r t r 0 . 4 1 - C.02 0.02 



Hole No. Footage Au Ag Cu Zn Pb BaSO, 
From To • o z / t o n c z / t o n 

S-72-5 

Fo ctage Au Ag Cu Zn 
From To • o z / t o n c z / t o n 

24 - 34 _ _ >0.01 _ 

3k - 36 - - >0 . 01 — 
36 U6 - - 0.01 -
51 91 _ _ >0.01 
91 - 101 - - >0 .01 -

266 - 276 - - 0.04 -
452 - 462 0.05 0.4c 
462 - 472 - - 0.01 0.14 
472 - k£2 - - >0.01 0.02 
482 - h95 - - 0. 02 0.09 

642.5 - 647.5 o . 005 o . :i -
550 - 6̂ 40 - - > o.: i >0.02 

5-0 - 860 - - >o. : : >0.02 

870 - 880 - - >0.01 0.02 

£90 - 900 - - 0. 02 >0.02 

1157 - 1167 0.01 0.0.5 0.03 >0.02 
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Review o f t h i s d a t a by Serem has l e d t o the con­
c l u s i o n t h a t 1) V.F.L. i s not a s u i t a b l e i n s t r u m e n t 
f o r e x p l o r a t i o n h e r e ; 2) as o r e b o d i e s on t h i s p r o p ­
e r t y c o n t a i n l i t t l e o r no magnetic m a t e r i a l , the 
magnetometer s u r v e y produced no u s e f u l r e s u l t s , and 
3) i t was c o n c l u d e d t h a t t h e depth p e n e t r a t i o n o f 
the h o r i z o n t a l l o o p C.E.M. sur v e y was i n s u f f i c i e n t . 

Ore i n the o l d mine o c c u r r e d as two o r e b o d i e s , more 
or l e s s p a r a l l e l and t r e n d i n g e a s t - w e s t . I t was o f 
massive s u l p h i d e t y p e , c o n t a i n i n g p r i n c i p a l l y cop­
p e r and z i n c w i t h minor l e a d and s i g n i f i c a n t g o l d 
and s i l v e r . B a r i t e i s a major c o n s t i t u e n t o f some 
ore and may be o f economic i n t e r e s t . 

T a b l e I I f o l l o w i n g shows the p r o d u c t i o n h i s t o r y 
o f the o l d w o r k i n g s . 



MINE PRODUCTION RECORD 

Period Tons Au. oz. Ag. oz. Cu. lbs. Zn. lbs.* 

1898-1907 78,983 10,349 279,935 5,951,227) (est. @ 8%) 
12,876,369) 40,428,400 

1903-1907 5,405 734 16,806 250,453) 
1943-1944 34,893 2,617 71,531 921,175 4,270,903 
1947 8,295 507 15,878 173,952 536,995 
1951-1952 9,754 316 15,554 86,773 713,954 
1964 167 12 294 5,814 est. 10,000 

45,960,252 TOTAL 305,787 40,052 841,276 20,265,763 45,960,252 

or 315,787 tons @ Au, 0.13 oz./ton; Ag, 2.75 oz./ton; Cu, 3.3%; Zn, 7.5% 

W. M. Sharpe estimates that the production of mine ore before sorting 
plus the subsequent m i l l feed actually amounted to about 400,000 tons @ 
Au, 0.10 oz./ton; Ag, 2.1 oz./ton; Cu, 2.5%; Zn, 5.7% 

(* Zinc not recovered 1898-1907) 
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REGIONAL GEOLOGY 

Vancouver I s l a n d i s the main component o f the I n s u l a r 
B e l t , the westernmost major t e c t o n i c s u b d i v i s i o n o f the 
C a n adian C o r d i l l e r a . On Vancouver I s l a n d t h e I n s u l a r 
B e l t c o n t a i n s a m i d d l e P a l e o z o i c ( S i c k e r Group v o l c a n i c s ) 
and a J u r a s s i c (Bonanza Group) v o l c a n i c - p l u t o n i c complex, 
b o t h a p p a r e n t l y u n d e r l a i n by g n e i s s - m i g m a t i t e t e r r a n e s 
(Wark and C o l q u i t z G n e i s s ) and o v e r l a i n r e s p e c t i v e l y by 
P e r m o - P e n n s y l v a n i a n ( S i c k e r Group s e d i m e n t s ) and C r e t a c e o u s 
c l a s t i c s e d i m e n t s . The two v o l c a n i c complexes are s e p a r a t e d 
i n space and t ime by a t h i c k s h i e l d o f Upper T r i a s s i c b a s a l t 
o v e r l a i n by c a r b o n a t e - c l a s t i c s e d i m e n t s (Vancouver Group). 

The s t r u c t u r e o f the i s l a n d i s a l m o s t e n t i r e l y dominated 
by s t e e p f a u l t s . Only the f l y s c h - t y p e P e n n s y l v a n i a n and 
J u r a - C r e t a c e o u s s ediments and a s s o c i a t e d t h i n - b e d d e d t u f f s 
show i s o c l i n a l s h e a r f o l d i n g . F a u l t i n g and r i f t i n g p r o b a b l y 
o c c u r r e d d u r i n g t h e o u t f l o w o f Karmutsen l a v a s i n l a t e 
T r i a s s i c t i m e , e s t a b l i s h i n g t h e n o r t h e r l y and w e s t e r l y 
d i r e c t e d f a u l t systems a f f e c t i n g S i c k e r and Vancouver Group 
r o c k s . F a u l t i n g i n n o r t h w e s t d i r e c t i o n , accompanied by 
s outhwestward t i l t i n g i n t h e w e s t , and l a t e r by n o r t h e a s t ­
ward t i l t i n g i n t h e e a s t ( t h e l a t t e r a f f e c t i n g Upper C r e ­
t a c e o u s s e d i m e n t s ) o c c u r r e d i n L a t e M e s o z o i c t o E a r l y 
T e r t i a r y t i m e . F a u l t i n g i n a n o r t h e a s t e r l y d i r e c t i o n a f ­
f e c t e d younger M e s o z o i c and E a r l y T e r t i a r y r o c k s . The 
i m p o r t a n t San Juan and Leech R i v e r F a u l t s were" a c t i v e 
r e s p e c t i v e l y i n L a t e M e s o z o i c and E a r l y T e r t i a r y t i m e and 
may be s t r u c t u r e s a s s o c i a t e d w i t h s u b d u c t i o n zones. 

The most r e c e n t c o m p i l a t i o n o f r e g i o n a l g e o l o g y o f Van­
c o u v e r I s l a n d was p u b l i s h e d i n 1977 by J . E. M u l l e r o f 
t h e G e o l o g i c a l Survey o f Canada as Open F i l e 463, c o n s i s t i n g 
o f a g e o l o g i c a l map o f Vancouver I s l a n d at a s c a l e o f 
1 : 250,000, a g e n e r a l i z e d g e o l o g i c c r o s s - s e c t i o n showing 
r e l a t i o n s h i p s o f f o r m a t i o n s and m a r g i n a l n o t e s . Most o f 
the f o l l o w i n g r e g i o n a l g e o l o g i c a l d e s c r i p t i o n has been 
ada p t e d from M u l l e r . 
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S i c k e r Group 

The S i c k e r Group c o m p r i s e s a l l known P a l e o z o i c r o c k s o f 
Vancouver I s l a n d and i s s u b d i v i d e d i n t o a l o w e r v o l c a n i c 
f o r m a t i o n , a m i d d l e g r e y w a c k e - a r g i l l i t e f o r m a t i o n , and 
an upper l i m e s t o n e f o r m a t i o n . The group i s exposed i n 
n a r r o w , f a u l t - b o u n d e d n o r t h w e s t t r e n d i n g u p l i f t s . The 
l a r g e s t i s the Horne-Cowichan Lake u p l i f t . The B u t t l e 
Lake u p l i f t l i e s i n the c e n t e r o f Vancouver I s l a n d , and 
some s m a l l e r o u t c r o p a r e a s o c c u r t o t h e n o r t h w e s t i n the 
N i m p k i s h r e g i o n . 

The v o l c a n i c r o c k s range from f i n e g r a i n e d banded t u f f s 
t o b r e c c i a s w i t h c l a s t s 10 cm o r more i n s i z e and agglom-
e r a t i c l a v a f l o w s . F l o w s , t u f f s and r e l a t e d dykes common­
l y c o n t a i n p h e n o c r y s t s o f u r a l i t i z e d pyroxene and a l b i t i z e d 
p l a g i o c l a s e . A few c h e m i c a l a n a l y s e s i n d i c a t e c h e m i c a l 
c o m p o s i t i o n s r a n g i n g from b a s a l t t o r h y o l i t e . A l t h o u g h 
i n t e r n a l s t r u c t u r e i s g e n e r a l l y w e l l p r e s e r v e d t h e r o c k s 
a r e m o s t l y o f low g r e e n s c h i s t c h l o r i t e - a c t i n o l i t e metamorphic 
r a n k . L o c a l l y t h e y a r e s h e a r - f o l d e d and c o n v e r t e d t o 
c h l o r i t e - a c t i n o l i t e s c h i s t . The u n d e t e r m i n e d t h i c k n e s s 
i s e s t i m a t e d t o be between 1,000 and 3,000 me t e r s . Only 
one K-Argon age d e t e r m i n a t i o n on a c t i n o l i t e i n u r a l i t e 
p o r p h y r y from S a l t s p r i n g I s l a n d y i e l d e d an age o f 249 + 
10 m.y. The apparent age o f metamorphism i s thus M i d d l e 
P ermian and the c o o l i n g age must be E a r l i e r Permian o r 
o l d e r . 

The g r e y w a c k e - a r g i l l i t e sequence o c c u r s i n graded beds, 
a few m i l l i m e t e r s t o s e v e r a l c e n t i m e t e r s t h i c k , o f a r g i l -
l i t e and s i l t s t o n e , o r i n beds t o s e v e r a l d e c i m e t e r s t h i c k 
o f greywacke s a n d s t o n e . The greywacke l o c a l l y c o n t a i n s 
l e n s e s o f d e t r i t a l l i m e s t o n e . The f o r m a t i o n i s commonly 
s i l i c i f i e d and l i k e t h e v o l c a n i c r o c k s i t s s t r u c t u r e 
v a r i e s from almost f l a t l y i n g b e d d i n g t o i s o c l i n a l f o l d s . 
T o t a l t h i c k n e s s i s e s t i m a t e d t o be i n t h e o r d e r o f 600 
m e t e r s . F u s u l i n i d s and o t h e r f o r a m i n i f e r a , o b t a i n e d from 
t h e l i m e s t o n e s , i n d i c a t e a M i d d l e P e n n s y l v a n i a n (Des-
m o i n e s i a n ) age. 

The B u t t l e Lake F o r m a t i o n , youngest p a r t o f the S i c k e r 
Group, i s exposed i n many p l a c e s a l o n g the margins o f t h e 
u p l i f t s where P a l e o z o i c r o c k s a r e o v e r l a i n by the Karmuts'en 
F o r m a t i o n . Y o l e (1969) measured a t y p e s e c t i o n i n the 
mountains west o f B u t t l e Lake o f 320 m o f i n t e r b e d d e d 
c r i n o i d a l l i m e s t o n e and c h e r t . On t h e b a s i s o f b r a c h i o p o d s 
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and a s i n g l e f u s u l i n i d he d a t e d the r o c k s as E a r l y 
Permian (Wolfcamp t o L eonard) but Sada and Dannar 
(1974) d e t e r m i n e d a M i d d l e P e n n s y l v a n i a n age on t h e 
b a s i s o f f u s u l i n i d s f o r t h e l i m e s t o n e at Home Lake. 

The S i c k e r Group i s an a p p a r e n t remnant o f a mid-
P a l e o z o i c v o l c a n i c a r c , b u i l t on o c e a n i c c r u s t o r 
perhaps on t h e c o n t i n e n t a l edge. The S i c k e r Group 
f o r m a t i o n s may be a c o n t i n u o u s s u c c e s s i o n , but t h e 
p o s s i b i l i t y o f an u n c o n f o r m i t y between the b r o a d l y f o l d e d g r e y ­
w a c k e - a r g i l l i t e sequence cannot y e t be e x c l u d e d . F u r t h e r m o r e , 
as p a r t s o f i t a r e i n v a d e d by Devonian o r o l d e r Tyee 
I n t r u s i o n s whereas o t h e r p a r t s a r e P e n n s y l v a n i a n , th e 
group may r e p r e s e n t s e v e r a l t e c t o n i c u n i t s o f w h i c h th e 
o l d e s t one would appear t o be p r e - D e v o n i a n . That 
q u e s t i o n r e m a i n s t o be s o l v e d by f u r t h e r s t r u c t u r a l and 
i s o t o p i c i n v e s t i g a t i o n . 

Two m a s s i v e Zn-Cu s u l p h i d e d e p o s i t s w i t h i n the S i c k e r 
Group a r e Western M i n e s , and the i n a c t i v e Twin " J " 
Mine on Mount S i c k e r . The h o s t r o c k s f o r t h e s e d e p o s i t s 
a r e s h e a r e d c h e r t y t u f f s and v o l c a n i c b r e c c i a s . The o r e 
zones a r e t a b u l a r , l e n s - l i k e , and i r r e g u l a r l y - s h a p e d 
and a r e a few t o a hundred meters l o n g . Ore m i n e r a l s 
s p h a l e r i t e , p y r i t e , c h a l c o p y r i t e , g a l e n a and 
t e t r a h e d r i t e g e n e r a l l y c o n s t i t u t e more t h a n f i f t y p e r c e n t 
o f t h e m a t e r i a l i n t h e o r e zone. 

B a r i t e i s a major gangue m a t e r i a l . L a t e r d e f o r m a t i o n 
and metamorphism may have f u r t h e r c o n c e n t r a t e d m e t a l s 
t h a t most l i k e l y were d e p o s i t e d a t t h e same time as 
the h o s t r o c k s . 

I r o n and manganese o c c u r i n s i l i c e o u s i n t e r l a v a s e d i m e n t s 
o f t h e upper p a r t o f t h e S i c k e r Group n o r t h and e a s t o f 
Cowichan L a k e , n e a r L a d y s m i t h and on S a l t s p r i n g I s l a n d . 
R h o d o n i t e o f good q u a l i t y i s known a t s e v e r a l p l a c e s 
i n c l u d i n g H i l l 60, S a l t s p r i n g I s l a n d , and Shaw Creek. 
These d e p o s i t s a r e c o n s i d e r e d t o be s y n g e n e t i c and have 
no known r e l a t i o n s h i p t o p l u t o n i c i n t r u s i v e p r o c e s s e s . 
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Mi n o r s k a r n o c c u r r e n c e s , c o n t a i n i n g s p h a l e r i t e , g a l e n a 
and m o l y b d e n i t e , are known near i n t r u s i v e c o n t a c t s w i t h 
t h e S i c k e r B u t t l e Lake l i m e s t o n e f o r m a t i o n . The i r o n and 
copper p r o d u c i n g m a g n e t i t e - c h a l c o p y r i t e - c a l c s i l i c a t e 
s k a r n s a r e m a i n l y found h i g h e r i n the s e c t i o n a t the con­
t a c t o f T r i a s s i c Q u a t s i n o l i m e s t o n e and J u r a s s i c I s l a n d 
I n t r u s i o n s . 

MOUNT SICKER LITHOLOGIES 

3.1. U n i t 1 - Q u a r t z S c h i s t 

The g r e a t m a j o r i t y o f s c h i s t s , and t h e r e f o r e the 
m a j o r i t y o f S i c k e r Group r o c k s i n the mapped a r e a 
s o u t h o f the 26 N base l i n e f a l l i n t o t h i s group. 
They are a l l r i c h i n q u a r t z and c o n t a i n more s e r i c i t e 
t h a n c h l o r i t e o r a c t i n o l i t e . Metamorphism has des­
t r o y e d t h e i r o r i g i n a l t e x t u r e s t o such a degree 
t h a t t h e y cannot be c l a s s i f i e d a c c o r d i n g t o t h e i r 
o r i g i n and must be grouped t o g e t h e r as s c h i s t s . I t 
i s assumed t h a t most o f them o r i g i n a t e d as some 
ty p e o f a c i d o r i n t e r m e d i a t e v o l c a n i c r o c k . 

U n i t 1 i s b r o k e n i n t o f o u r s u b - u n i t s , d e s c r i b e d 
below: 

Sub-Unit l a - S e r i c i t e Q u a r t z S c h i s t 

T h i s name i s g i v e n t o s c h i s t composed almost e n t i r e ­
l y o f q u a r t z and s e r i c i t e . C h l o r i t e and o t h e r m a f i c 
m i n e r a l s are r a r e o r a b s e n t , and the q u a r t z o c c u r s 
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i n v e r y f i n e t o f i n e l y c r y s t a l l i n e form. L a r g e r 
q u a r t z g r a i n s such as augen a r e r a r e o r a b s e n t . 

The u s u a l form f o r t h i s r o c k has t h i n ( l e s s than 
2 mm) l a m i n a e o f f i n e g r a i n e d q u a r t z s e p a r a t e d from 
each o t h e r by a m i l l i m e t e r o r l e s s o f s e r i c i t e 
s c h i s t . The r a t i o o f q u a r t z t o s e r i c i t e v a r i e s and 
e i t h e r m i n e r a l may dominate. The q u a r t z laminae and 
s c h i s t o s e f o l i a t i o n s may be smooth and p l a n a r but 
u s u a l l y a r e n o t . Viewed i n c r o s s - s e c t i o n the most 
common form has the q u a r t z l a m i n a e p e r s i s t i n g f o r a 
few c e n t i m e t e r s , p i n c h e d out a t e i t h e r end between 
s e r i c i t e f o l i a t i o n s . O f t e n , the s c h i s t o s i t y i s 
wavy, d i s t o r t e d by open m i c r o f o l d s w i t h an a m p l i ­
tude o f a few m i l l i m e t e r s and a h a l f w a v e l e n g t h o f 
1 t o 3 c e n t i m e t e r s . I n o t h e r c a s e s , the s c h i s t o s e 
s u r f a c e i s v e r y rough and i r r e g u l a r , w i t h o u t any 
p a r t i c u l a r wavy p a t t e r n . 

V e r y s m a l l amounts o f d i s s e m i n a t e d p y r i t e a r e u s u a l l y 
p r e s e n t i n t h i s s c h i s t . I t and t h e o t h e r more a c i d 
s c h i s t s v e r y o f t e n c o n t a i n heavy c o a t i n g s o f e a r t h y 
r e d h e m a t i t e on f r a c t u r e s o r s c h i s t o s e c l e a v a g e s . 

S u b - U n i t l b - S e r i c i t e Augen Q u a r t z S c h i s t 

I n c o m p a r i s o n w i t h the o t h e r t y p e s o f q u a r t z s c h i s t , 
S u b - U n i t l b i s r a r e . A few o c c u r r e n c e s e x i s t , most 
o f t e n a s s o c i a t e d w i t h l a or I d . I n one i n s t a n c e , at 
t h e n o r t h e r n e x t r e m i t y o f the mapped a r e a , bands 1 
o r 2 cm t h i c k o f s e r i c i t e augen q u a r t z s c h i s t o c c u r 
w i t h i n c h l o r i t e s c h i s t ( U n i t 3a). 

S e r i c i t e augen q u a r t z s c h i s t i s s i m p l y s e r i c i t e 
q u a r t z s c h i s t w i t h the a d d i t i o n o f a few p e r c e n t 
q u a r t z augen, r a n g i n g i n s i z e from 2 t o 5 mm. The 
augen a r e e n c l o s e d by e i t h e r f i n e r g r a i n e d q u a r t z 
o r by s e r i c i t e . V/ith g l a s s e y g r e y l u s t r e and c o l o u r , 
t h e y a r e sometimes e a s i l y seen i n hand specimen, but 
o f t e n t h e f i r s t i n d i c a t i o n o f t h e i r p r e s e n c e i s a 
lumpy o r k n o t t y s u r f a c e t o the s c h i s t o s i t y where i t 
bends around the augen. 

E x c e p t f o r the presence of augen, U n i t l b i s t e x t u r a 
l y and m i n e r a i o g i c a l l y s i m i l a r t o l a . 
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S u b-Unit l c - C h l o r i t e S e r i c i t e Q u a r t z S c h i s t 

T h i s t y p e o f s c h i s t i s more common than the pure 
s e r i c i t e q u a r t z s c h i s t , p a r t i c u l a r l y i n the s o u t h e r n 
p a r t o f the mapped a r e a , n e a r or s o u t h o f the 0 N 
base l i n e . 

The c r i t e r i o n f o r i n c l u s i o n i n t h i s u n i t i s t h a t a 
s c h i s t c o n t a i n a s i g n i f i c a n t amount o f c h l o r i t e , but 
t h a t c h l o r i t e be l e s s abundant th a n s e r i c i t e . The 
u s u a l amount o f c h l o r i t e i s about 10% o f the p h y l l o -
s i l i c a t e s . However, anywhere up to 50% o f the p h y l l o -
s i l i c a t e s may be c h l o r i t e . 

C h l o r i t e i s u s u a l l y the o n l y m a f i c m i n e r a l r e c o g n i z e d 
i n t h e s e s c h i s t s but i t i s p r o b a b l e t h a t f i n e g r a i n e d 
a c t i n o l i t e i s mixed w i t h much o f the c h l o r i t e . 

The c h l o r i t e u s u a l l y o c c u r s as m i l l i m e t r i c specks or 
s t r e a k s w i t h i n the s c h i s t . I n the p l a n e o f the s c h i s t ­
o s i t y i t most o f t e n appears as s t r e a k s about 1 mm 
wide and a few m i l l i m e t e r s l o n g ; l o o k i n g at t h e s e 
s t r e a k s end-on t h e y appear as s p e c k s . As the amount 
o f c h l o r i t e i n the s c h i s t i n c r e a s e s the s t r e a k s be­
come p a t c h e s and the s c h i s t o s e f o l i a t i o n s become 
d o m i n a n t l y g r e e n . 

M i n o r p y r i t e i s u s u a l l y d i s s e m i n a t e d i n the c h l o r i t e 
s e r i c i t e q u a r t z s c h i s t . Specks o f e p i d o t e are some­
t i m e s seen. The l e s s c h l o r i t i c v e r s i o n s , l i k e Sub-
U n i t l a , o f t e n have heavy c o a t i n g s o f e a r t h y r e d 
h e m a t i t e on f r a c t u r e s and c l e a v a g e s . 

The t e x t u r e d e s c r i b e d f o r U n i t l a , w i t h t h i n laminae 
o f q u a r t z s e p a r a t e d by s c h i s t o s e f o l i a t i o n s , i s a l s o 
c h a r a c t e r i s t i c o f U n i t l c . The l a t t e r u n i t i s even 
l e s s l i k e l y t han the former t o have smooth p l a n a r 
s c h i s t o s i t y . 
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Sub-Unit Id - C h l o r i t e S e r i c i t e Augen Quartz S c h i s t 

T h i s i s by f a r the most common type of q u a r t z s c h i s t 
on the p r o p e r t y . I t has a wide d i s t r i b u t i o n t h r o u g h ­
out the map a r e a , though i t i s r e l a t i v e l y r a r e n o r t h 
o f t h e 26 N base l i n e . Most i m p o r t a n t l y , i t forms 
the b u l k o f the s c h i s t i n the wide e a s t - w e s t s c h i s t 
band a c r o s s the e a s t - c e n t r a l p a r t o f the mapped a r e a . 

S u b - U n i t Id i s Sub-Unit l c w i t h the a d d i t i o n o f q u a r t 
augen i n v a r i a b l e amounts. The augen range i n s i z e 
from 2 t o 5 m i l l i m e t e r s and u s u a l l y make up l e s s t h a n 
10$ o f the r o c k , though i n some i n s t a n c e s they r e a c h 
20$. I n more s i l i c e o u s t y p e s the augen show up as 
c l e a r g r e y c r y s t a l s w i t h i n t h e f i n e r g r a i n e d q u a r t z , 
w h i l e i n l e s s s i l i c e o u s s c h i s t s the augen are en­
v e l o p e d by s e r i c i t e o r c h l o r i t e . 

I m m e d i a t e l y s o u t h o f the gabbro which s t r a d d l e s the 
26 N base l i n e i s a zone o f f r e q u e n t o u t c r o p s o f 
U n i t Id. W i t h i n about 200 meters o f the c o n t a c t w i t h 
the gabbro and e a s t o f l i n e 32(a) E, an u n u s u a l l y 
h i g h p r o p o r t i o n o f the augen a r e c o a r s e , o f the 
o r d e r o f 5 mm. A s i m i l a r s i t u a t i o n I s found i n Sub-
U n i t Id i n the v i c i n i t y o f 6+30 N on l i n e s 72 E and 
76 E. 

B e s i d e s t h e i r c o a r s e n e s s , augen i n t h e s e areas are 
n o t a b l e i n t h a t a few o f them have major axes which 
are not p a r a l l e l t o the s c h i s t o s i t y o f the r o c k . 
Such "augen" are o v a l but are more rounded i n o u t ­
l i n e than t h o s e o r i e n t e d w i t h the s c h i s t o s i t y , and 
they a r e a l l c o a r s e , o f th>; o r d e r o f 5 mm i n t h e i r 
l o n g e s t d i m e n s i o n . They are n o t , s t r i c t l y s p e a k i n g , 
augen, but t h e i r o r i g i n i s not known at t h i s t i m e . 

A n o t h e r c h a r a c t e r i s t i c o f S u b - U n i t Id i n t h i s e a s t -
c e n t r a l p a r t o f the p r o p e r t y i s t h a t the s c h i s t o s i t y , 
though a p p a r e n t i n weathered o u t c r o p s , i s r e l a t i v e l y 
weak. A f r e s h l y cut s u r f a c e o f t e n does not show any 
f o l i a t i o n . The groundmass i s h i g h l y s i l i c e o u s and 
more homogeneous t h a n i n most s c h i s t s , w i t h a t e n d e n ­
cy f o r the q u a r t z and s e r i c i t e to be mixed t o g e t h e r 
r a t h e r t h a n s e g r e g a t e d i n l a m i n a e . Rare cut n o t a b l e 
are o u t l i n e . : o f w h i t e g r a i n s w i t h i n the r r e y c r r r e e n 
groundmass. Such g r a i n s are 1 to 3 mm, semetir.e j w i t h 
r e c t a n g u l a r o u t l i n e s . They c o u l d be r e l i c t s o f s i l i ^ i 
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f l e d f e l d s p a r p h e n o c r y s t s . Where f o u n d , they r e ­
p r e s e n t as much as 15% o f the r o c k . 

The w r i t e r s u g g e s t s t h a t much o f U n i t I d i n the 
e a s t - c e n t r a l p a r t o f the mapped a r e a r e p r e s e n t s 
metamorphosed r h y o l i t e . However, more d e t a i l e d work 
would be r e q u i r e d t o v e r i f y o r d i s p r o v e t h i s con­
j e c t u r e . 

U n i t 2 - S c h i s t 

The s c h i s t s a r e r e l a t e d t o the q u a r t z s c h i s t s , but 
d i f f e r from them because o f t h e i r n o n - s i l i c e o u s 
c h a r a c t e r . 

The s c h i s t s o c c u r t o a minor e x t e n t s o u t h o f the 
26 N base l i n e among the q u a r t z s c h i s t s , but the 
m a j o r i t y i s p r e s e n t i n a 400 m wide zone s o u t h o f 
tne 56 N base l i n e . 

The u n i t i n c l u d e s s e v e r a l s u b - u n i t s w h i c h grade i n t o 
each o t h e r a l o n g and p e r p e n d i c u l a r t o t h e i r s t r i k e . 
I n g e n e r a l , U n i t 2 c o m p r i s e s s o f t l i g h t c o l o u r e d 
s c h i s t s , v e r y f i s s i l e and s u b j e c t t o deep w e a t h e r i n g 
w h i c h l e a d s t o r e d , l i g h t brown and b l a c k s p o t s and 
s t a i n s on the s u r f a c e and s c h i s t o s i t y p l a n e s . 

The s c h i s t o s i t y i s u s u a l l y s t e e p , s t r i k i n g WNW w i t h 
m i nor l o c a l v a r i a t i o n s I n c l u d i n g sudden ± ^5° 
changes ov e r 1 - 2 cm ( k i n k bands?) w h i c h show as 
n e a r v e r t i c a l l y p l u n g i n g r i d g e s on the s c h i s t o s i t y 
p l a n e . 

S u b - U n i t 2a - S e r i c i t e S c h i s t 

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

Q u i t e o f t e n the r o c k h o l d s l i g h t c o l o u r e d s i l i t c 
sand.tize g r a i n s o r specks among wnich q u a r t z can 
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be o b s e r v e d . The q u a r t z seems m o s t l y subrounded 
to rounded and t o a l e s s e r e x t e n t a n g u l a r . In one 
c a s e , r a t h e r h a r d , f i n e g r a i n e d , b l u i s h grey p o r -
p h y r o b l a s t s were found ( s t n . 15+00 N, l i n e 32 E ) . 
They show st u b b y p r i s m a t i c shapes and a r e i n d e p e n ­
dent o f the s c h i s t o s i t y i n t h e i r o r i e n t a t i o n ( c h l o r i -
t o i d ? ) . Q u i t e o f t e n some c a l c i t e forms p a r t o f the 
r o c k . S i l i c i f i c a t i o n can tak e p l a c e l o c a l l y , f o r 
i n s t a n c e on the r o a d n e a r s t n . 16+50 N on l i n e 00. 
These s i l i c e o u s p o r t i o n s a r e o f t e n r i c h i n p y r i t e . 
S m a l l amounts o f c a r b o n a t e a r e e n c o u n t e r e d i n most 
c a s e s . 

Sub-Unit 2b - S e r i c i t e Augen S c h i s t 

The s e r i c i t e augen s c h i s t i s e s s e n t i a l l y a s e r i c i t e 
s c h i s t (2a) w i t h s i g n i f i c a n t amounts o f q u a r t z augen 
(see U n i t 1) w h i c h v a r y i n amount and s i z e from 
p l a c e t o p l a c e . Up t o 20% augen may o c c u r , m o s t l y 
seen as f i n e t o medium s i z e p u c k e r i n g s on the s c h i s t ­
o s i t y p l a n e s . E q u i d i m e n s i o n a l shapes ( m o s t l y sub-
rounded t o rounded) a r e dominant on the s c h i s t o s i t y 
p l a n e s . Some a n g u l a r shapes might be caused by 
c a t a c l a s i s and/or r e c r y s t a l l i z a t i o n . 

In p l a c e s the r o c k i s c o v e r e d w i t h brown f r e c k l e ­
l i k e s p o t s ( l e s s t h a n 1 cm) o f o x i d e and shows a 
s l i g h t i n c r e a s e i n t h e amount o f c a l c i t e . More 
r e g u l a r a r e the r e d and l i g h t brown o x i d e s c o t s and 
s t a i n s , caused by w e a t h e r i n g . 

Sub-Unit 2c - C h l o r i t e S e r i c i t e S c h i s t 

T h i s i s s e r i c i t e s c h i s t c o n t a i n i n g s i g n i f i c a n t amounts 
o f c h l o r i t e . U s u a l l y 10% o r l e s s o f c h l o r i t e i s p r e s ­
e n t , but where S u b - U n i t 2c i s t r a n s i t i o n a l t o Sub-
U n i t 3b, the c h l o r i t e may approach 50%. I t s most 
f r e q u e n t mode o f o c c u r r e n c e I s as p a r a l l e l s t r e a k s 
i n the p l a n e o f the s c h i s t o s i t y . As the c h l o r i t e be­
comes r i c h e r , t h e s e s t r e a k s c o a l e s c e to form s e t t s 
and p a t c h e s . I t may a l s o o c c u r as d i s c r e t e zz~:r.z, 
prcba'cly r e p r e s e n t i n g a l t e r e d g r i i r . s o f seme o r i g i n a l 
m a f i c m i n e r a l . Sometimes f i n e l y i i s c e r s e d 2 h l ~ r i t e 
i s v i s i b l e o n l y as a g r e e n pigment i n the s e r . i z t . 
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S u b - U n i t 2d - C h l o r i t e S e r i c i t e Augen S c h i s t 

T h i s i s a c h l o r i t e s e r i c i t e s c h i s t ( 2 c ) , c o n t a i n i n g 
s i g n i f i c a n t q u a n t i t i e s o f q u a r t z augen. 

3.3. U n i t 3 - C h l o r i t e S c h i s t 

B e s i d e s c h l o r i t i c s c h i s t s d e r i v e d from the younger 
gabbro and a n d e s i t e ( U n i t s l 4 d and 15b), t h e r e e x i s t s 
a group o f c h l o r i t i c s c h i s t s which do not show any 
r e l a t i o n s h i p w i t h t h e s e r o c k s . They o c c u r m o s t l y 
n o r t h o f the 26 N base l i n e i n bands ( l a y e r s ? ) w i t h 
s t e e p d i p s , f o l l o w i n g the g e n e r a l WNW s t r i k e o f the 
s c h i s t o s i t y . Of the two t y p e s the s e r i c i t e c h l o r i t e 
s c h i s t i s more s t r o n g l y r e p r e s e n t e d i n the n o r t h e r n 
h a l f o f the a r e a w h i l e the c h l o r i t e s c h i s t p r e v a i l s 
t o w a r d s the s o u t h . The bands v a r y i n w i d t h between 
600 m i n the e a s t and l e s s t h a n 30 m i n the west. 

S u b - U n i t 3a - C h l o r i t e S c h i s t 

T h i s I s a s o f t d a r k - g r e e n s c h i s t composed o f c h l o r i t e 
w i t h l i t t l e o r no s e r i c i t e . I t i s f r e q u e n t l y c a l ­
c a r e o u s , w i t h the c a l c i t e i n v i s i b l e i n the ground-
mass o f the r o c k or as t h i n c o a t i n g s on f r a c t u r e s . 

F r e s h l y b r o k e n specimens o f c h l o r i t e s c h i s t o f t e n 
have a s l i g h t l y s i l t y f e e l and weathered s u r f a c e s 
may be s l i g h t l y rough. On c u t s u r f a c e s a few p e r c e n t 
f i n e sand o r s i l t s i z e q u a r t z g r a i n s sometimes are 
v i s i b l e . Much o f the c h l o r i t e s c h i s t i s p r o b a b l y 
a metamorphosed s i l t y mudstone o r v e r y f i n e l y 
t u f f a c e o u s mudstone. 

U s u a l l y , t h i s u n i t c o n t a i n s o n l y t r a c e amounts o f 
p y r l t e , but i n the e a s t - c e n t r a l p a r t o f the mapped 
a r e a , i n the v i c i n i t y o f the s i l i c i f i e d r o c k o f 
U n i t 1 0 , i t c o n t a i n s up to 10% c o a r s e l y d i s s e m i n a t e d 
p y r i t e . 
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C o n t a c t s between the r o c k s o f Sub-Unit 3a ana 
more s e r i c i t i c ones such as those o f U n i t 2 t e n d 
to be s h a r p , the t r a n s i t i o n o c c u r r i n g w i t h i n 2 cm. 

Sub-Unit 3b - S e r i c i t e C h l o r i t e S c h i s t 

I n t h i s s u b - u n i t c h l o r i t e s c h i s t c o n t a i n s s i g n i f i c a n t 
but v a r i a b l e amounts o f s e r i c i t e , which show up as 
t h i n (1 mm o r l e s s ) l i g h t e r c o l o u r e d s t r e a k s o r 
r i b b o n s i n t h e p l a n e o f the s c h i s t o s i t y . The s c h i s t ­
o s i t y p l a n e s a r e s h i n y and smooth or wavy. 

Very o f t e n , the s c h i s t o s i t y i s s l i g h t l y deformed 
by open f o l d s , 1 or 2 cm i n a m p l i t u d e and 4 o r 5 
cm i n h a l f - w a v e l e n g t h . A f r a c t u r e , w i t h a few mm 
of d i s p l a c e m e n t p e r p e n d i c u l a r t o the s c h i s t o s i t y 
u s u a l l y f o l l o w s the a x i a l p l a n e o f a f o l d . These 
f r a c t u r e s c h a r a c t e r i s t i c a l l y are weathered out t o 
form t a b u l a r c a v i t i e s 2 o r 3 mm t h i c k and a few c e n t i 
meters i n t h e i r l a t e r a l d i m e n s i o n s . Thus e x p o s u r e s 
o f U n i t 3b o f t e n show s e t s o f these t h i n c a v i t i e s , 
l i n e d up a l o n g p l a n e s spaced a few c e n t i m e t e r s a p a r t . 

T h i s phenomenon has not been noted i n o t h e r t y p e s 
o f s c h i s t . S i n c e S u b - U n i t 3b i s b e l i e v e d t o be con­
temporaneous w i t h the o t h e r t y p e s of s c h i s t , the 
phenomenon must be due t o some c h e m i c a l and p h y s i c a l 
c h a r a c t e r i s t i c s p e c u l i a r t o t h i s r o c k t y p e . 

The s e r i c i t e c h l o r i t e s c h i s t i s o f t e n c a l c a r e o u s , 
and the a x i a l p l a n e f r a c t u r e s may once have been 
l i n e d w i t h c a l c i t e , w h i c h on w e a t h e r i n g l e f t t he 
c a v i t i e s b e h i n d . 

C o n t a c t s between S u b - U n i t 3b and more s e r i c i t i c s c h i s 
t end t o be g r a d a t i o n a l o v e r about 5 cm. Bands o f 
s e r i c i t e s c h i s t , a few d e c i m e t e r s t h i c k , sometimes 
o c c u r w i t h i n S u b - U n i t 3b. 
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3.4. U n i t 4 - G r a p h i t i c S c h i s t 

S u b - U n i t 4a - G r a p h i t i c S c h i s t 

T h i s i s a dark b l u i s h o r b l a c k s l a t e - l i k e , very-
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 v a r i a b l e amounts o f 
g r a p h i t e . I t i s found i n a narrow band o f exposures 
between the Tyee and R i c h a r d I I I s h a f t s , and I n 
a s m a l l open p i t n e a r the L e n o r a # 1 a d i t . O l d 
r e c o r d s i n d i c a t e t h a t i t s e r v e d as a marker h o r i z o n 
i n t h e mine. Diamond d r i l l h o l e s MS-74-1 and MS-74-2 
i n t e r s e c t e d i t . 

S u b - U n i t 4b - G r a p h i t i c S e r i c i t e S c h i s t 

S e r i c i t e s c h i s t , c o n t a i n i n g s m a l l amounts o f g r a p h i t e , 
makes up t h i s u n i t . I t sometomes o c c u r s w i t h the 
g r a p h i t e s c h i s t and i s b e l i e v e d t o be t r a n s i t i o n a l 
between the g r a p h i t e s c h i s t and n o n - g r a p h i t i c r o c k s . 

G r a p h i t e may be d i s t r i b u t e d t h r o u g h o u t the s c h i s t , 
i m p a r t i n g a grey c o l o u r , o r o c c u r as t h i n d a r k seams 
and pods w i t h i n t h e s c h i s t . 

As w e l l as o c c u r r i n g w i t h g r a p h i t e s c h i s t near the 
Tye e - L e n o r a mine a r e a , t h e g r a p h i t i c s e r i c i t e s c h i s t 
o c c u r s s p o r a d i c a l l y i n t h e n o r t h e a s t p a r t o f the 
p r o p e r t y . There a r e two e x p o s u r e s near 6+90 N on 
l i n e 72 E, where p a r t o f i t i s s i l i c i f i e d ( t r a n s ­
formed t o U n i t 1 0 ) . A fev; p i e c e s have been found i n 
t h e r u b b l e on the dump o f an o l d a d i t n e a r 14+40 M 
on l i n e 60 E. 

3.5. U n i t 5 - T u f f 
I n c l u d e d i n t h i s u n i t a r e a l l r o c k s w h i ch were r e c o g ­
n i z e d as b e i n g t u f f s . They have many d i f f e r e n t com­
p o s i t i o n s and t e x t u r e s and p r o b a b l y r e p r e s e n t mere 
t h a n one p a r t of the s t r a t i g r a p h i c s e c t i o n , w i t h 
o t h e r l i t h o l c g i e s i n t e r v e n i n g i n the p i l e . 
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P r o b a b l y some r o c k s w h ich are or were o r i g i n a l l y 
t u f f s have been a s s i g n e d t o o t h e r l i t h o l o g i c u n i t s , 
such as 1, 2, 3 o r 6. T h i s would be the case f o r 
t h o s e w h i c h a r e too a l t e r e d or•metamorphosed t o be 
r e a d i l y r e c o g n i z e d . 

T u f f s o c c u r a b u n d a n t l y i n the southwest p a r t o f the 
mapped a r e a , west o f l i n e 4 E and s o u t h o r i m m e d i a t e ­
l y n o r t h o f the 0 N base l i n e . E x c l u d i n g U n i t s 13 and 
14, most e x p o s u r e s i n t h a t a r e a are t u f f s , and the 
w r i t e r b e l i e v e s t h a t many o t h e r o u t c r o p s a s s i g n e d 
t o U n i t s 1 and 6 a r e metamorphosed t u f f s . * 

The i d e n t i f i e d t u f f s have so many d i f f e r e n t t e x t u r e s 
and c o m p o s i t i o n s t h a t r a t h e r t h a n a g e n e r a l d e s c r i p ­
t i o n , b r i e f d e s c r i p t i o n s o f some t y p i c a l specimens 
a r e g i v e n below: 

v e r y s i l i c e o u s r o c k , l a c k i n g s c h i s t o s i t y , c o n ­
t a i n i n g up t o 25% c o a r s e g r a i n s o f q u a r t z w h i c h 
have been deformed t o r o d - l i k e forms w i t h o v a l 
c r o s s - s e c t i o n s and rounded ends. These q u a r t z 
g r a i n s a r e b e l i e v e d t o have o r i g i n a t e d as t u f -
f a c e o u s f r a g m e n t s . The s i l i c e o u s , a p h a n i t i c g r o u n d -
mass i s p a l e g r e e n , w i t h specks and s t r e a k s o f 
c h l o r i t e . 

r o c k composed o f m i l l i m e t r i c t o c e n t i m e t r i c , sub-
a n g u l a r t o o v o i d fragments o f w h i t e i s h t o grey 
c h e r t making up 30"̂  o f the r o c k i n a h a r d , a p h a n i ­
t i c p a l e green groundmass. 

sub-rounded to a n g u l a r , sometimes i d i c m o r p h i c , 
c r y s t a l s o f q u a r t z and f e l d s p a r make up 30;i t o 
70% o f the r o c k , i n a h a r d , p r o b a b l y s i l i c e o u s , 
g r e e n t o gr e y groundmass. W i t h i n any s i n g l e s p e c i ­
men the g r a i n s a r e near e q u a l l y s i z e d , but g r a i n 
s i z e between specimens may range from 0.5 t o 5 mm. 

r o c k c o n t a i n i n g about 30% dark green c h l o r i t i c 
f r a g m e n t s , 0.5 t o 5 mm, w i t h c v c i a , r o u n d e d , l e n ­
t i c u l a r o r v e r y a n g u l a r shapes. These f r a g m e n t s 
11 f l o a t " i n a l i g h t g r e y , h a r d , v e r y f i n e g r a i n e d 
grtur.dmao. R a r e l y , o u t l i n e s c f p o s s i b l e sub-
m i l l i m e t r i c f r a g m e n t s anoear i n the g r c u r . d ^ a . 
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P a t c h e s o f e p i d o t e , m i l l i m e t r i c t o c e n t i m e t r i c , 
o c c u r i n the groundmass and p a r t l y r e p l a c i n g t he 
d a r k f r a g m e n t s . The r o c k i s m o d e r a t e l y m a g n e t i c . 

a d a r k g r e y c h e r t - l i k e r o c k c o n t a i n i n g about 10% 
s t r e a k s o f c h l o r i t e , w i t h a few p a t c h e s o f e p i d o t e . 

- l i g h t g r e y a p h a n i t i c c h e r t - l i k e r o c k c o n t a i n i n g 
a p p r o x i m a t e l y 20% fragments v i s i b l e as l i g h t -
c o l o u r e d s p o t s i n the c h e r t . The o u t l i n e s o f t h e s e 
s p o t s s u g g e s t f e l d s p a r . S t r e a k s o f c h l o r i t e make 
up about 5% o f the r o c k , and e p i d o t e - r i c h " r i b b o n s " 
p a r a l l e l t h e s t r e a k s o f c h l o r i t e , making up a few 
% o f t h e r o c k . 

Many r o c k s i d e n t i f i e d as t u f f do not have o b v i o u s 
t u f f a c e o u s t e x t u r e s but are found i n t e r l a y e r e d w i t h 
t u f f s i n o u t c r o p s . Such l a y e r i n g i s not u s u a l l y 
v i s i b l e on weathered s u r f a c e s o f o u t c r o p s and can 
be n o t e d o n l y by e x a m i n i n g f r e s h l y b r o k e n specimens. 
Because o f t h a t i t i s not u s u a l l y p o s s i b l e t o measure 
a t t i t u d e s o r t h i c k n e s s e s o f l a y e r s . 

A l l t u f f s i n t h e southwest a r e s i l i c e o u s , u s u a l l y 
c o n t a i n i n g q u a r t z b o t h as fragments and i n t h e ground-
mass. A l t h o u g h some o f the s i l i c a i s b e l i e v e d t o be 
s e c o n d a r y , much o f i t i s o r i g i n a l . The c o m p o s i t i o n s 
o f t h e f e l d s p a r s p r e s e n t cannot u s u a l l y be j u d g e d 
w i t h i n a hand l e n s . The t u f f s are e s t i m a t e d t o be 
r h y o l i t i c o r d a c i t i c based on the amount o f s i l i c a 
p r e s e n t . 

Away from the sout h w e s t p a r t o f the map a r e a o c c u r ­
r e n c e s o f t u f f a r e s c a t t e r e d . In the extreme n o r t h ­
e a s t i s some a n d e s i t i c t u f f . I t c o n t a i n s 30% o v o i d , 
d a r k g r e y f r a g m e n t s o f unknown c o m p o s i t i o n i n a 
s l i g h t l y l i g h t e r g r e y groundmass. A n h e d r a l q u a r t z 
c r y s t a l s make up l e s s t h a n 1% o f the r o c k and e p i d o t e 
makes up about 2%. 

S e v e r a l zones o f c h l o r i t e s c h i s t o c c u r i n the n o r t h 
and n o r t h w e s t p a r t o f the map a r e a . Many o f t h e s e 
c o n t a i n up to 25% s i l t y o r f i n e sandy m a t e r i a l and 
they may have o r i g i n a t e d as p a r t l y t u f f a c e o u s s e d i ­
ments, f o r example f i n e l y t u f f a c e o u s , s i l t y , i r o n -
r i c h mudstone. 
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3.6. U n i t 6 - M e t a - Q u a r t z i t e 

There a r e a few o c c u r r e n c e s , m o s t l y i n the s o u t h e r n 
p a r t o f the p r o p e r t y , o f q u a r t z - r i c h r o c k s whose 
o r i g i n a l n a t u r e i s unknown and w h i c h are not s u f ­
f i c i e n t l y s c h i s t o s e t o be i n c l u d e d i n U n i t 1. T h e i r 
o c c u r r e n c e i s s c a t t e r e d and t h e y a r e not n e c e s s a r i ­
l y r e l a t e d t o each o t h e r . U n i t 6 i s a c a t c h - a l l 
c l a s s i f i c a t i o n f o r t h e s e r o c k s . 

Such r o c k s c o n s i s t almost e n t i r e l y o f c l e a r g r e y -
w h i t e q u a r t z i n f i n e to c o a r s e g r a i n s . The g r a i n s 
i n t e r l o c k o r a r e cemented by s i l i c a . A few s e r i c i t i c 
p a r t i n g s may be p r e s e n t but t h e s e a r e not s t r o n g 
o r f r e q u e n t enough t o make the r o c k a s c h i s t . Minor 
amounts o f c h l o r i t e o f t e n o c c u r as m i l l i m e t r i c s p e c k s . 
P y r i t e I s sometimes d i s s e m i n a t e d i n s m a l l amounts. 

Rocks o f U n i t 6 a r e d i f f e r e n t from those o f U n i t 10 
i n t h e i r c o a r s e r g r a i n s i z e and l a c k o f s u l p h i d e 
e n r i c h m e n t . A l s o , as n o t e d , t h e i r o c c u r r e n c e i s 
s c a t t e r e d , as opposed t o the r e l a t i v e l y s y s t e m a t i c 
bands o f U n i t 10 t y p e r o c k s . 

The m e t a - q u a r t z i t e c o u l d be d e r i v e d from h i g h l y 
s i l i c e o u s t u f f o r i t c o u l d be a metamorphosed, 
s i l i c i f i e d v e r s i o n o f any o f the o t h e r v o l c a n i c 
r o c k t y p e s . 

3.7. U n i t 7 - S l a t e / P h y l l i t e 

Most o f the p h y l l i t i c r o c k s are found w i t h i n 200 m 
o f the 56 N base l i n e . The p h y l l i t e s are p a r t o f 
the n o r t h e r n s e r i c i t e s c h i s t s . On the road near the 
c r o s s i n g o f l i n e 000 w i t h the 56 N base l i n e are 
s e v e r a l + 1 m t h i c k beds o r bands o f t h i s r o c k 
type with" s t e e p d i p s p a r a l l e l to the l o c a l V/NV/ 
s c h i s t o s i t y . 

The p h y l l i t i c r o c k s are d a r k g r e y i s h c l u e w i t h a 
l u s t r o u s sheen on the s c h i s t o s i t y p l a n e s . Zr.ze a 
I cm t h i ^ k band of s e r i c i t e s c h i s t was observed i n 
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t h i s r o c k t y p e . C o n t a c t s w i t h the a d j a c e n t r o c k s 
w i t h i n one cm and p a r a l l e l t o the s c h i s t o s i t y have 
been o b s e r v e d . 

M i l l i m e t e r - s i z e d m i c r o f o l d s on the s c h i s t o s i t y 
p l a n e and c e n t i m e t e r - s i z e d d i s t o r t i o n s a r e not un­
common . 

U n i t 8 - D a c i t e 

Of t h i s r o c k t h e r e e x i s t two bands i n the t e r r a i n 
n o r t h o f the 26 N base l i n e . One band l i e s between 
s t n . 9+60 N on l i n e 52 E and s t n . 10+20 M on l i n e 
40 E, t r e n d i n g WNW. A n o t h e r band (3 o u t c r o p s ) can 
be found between s t a t i o n s 11+10 N on l i n e 8 E and 
9+90 N on l i n e 00, f o l l o w i n g a WSW d i r e c t i o n , the 
bands are not' more t h a n 40 m wide, some r o c k found 
i n t h e d r i l l c o r e s ( M S - 7 4 - s e r i e s ) appears s i m i l a r . 

The d a c i t i c r o c k s a r e s i l i c e o u s s c h i s t o s e r o c k s 
c o n s i s t i n g o f a l t e r e d f e l d s p a r , q u a r t z , s e r i c i t e 
and c h l o r i t e . The r o c k i s m o s t l y f i n e t o medium 
g r a i n e d w i t h a l i g h t t o medium green c o l o u r . The 
f e l d s p a r (30% o r l e s s ) i s m o s t l y a l t e r e d ( w h i t e and 
some y e l l o w ) . Q u a r t z ( m o s t l y l e s s t h a n 15%) tends 
t o be m a i n l y rounded and sometimes i r r e g u l a r i n 
shape. The m a t r i x i s a s t r e a k y mass o f s i l i c e o u s 
s e r i c i t e and c h l o r i t e . I n one o u t c r o p w i t h i n a 
few m e t e r s , f i n e g r a i n e d and medium g r a i n e d r o c k 
were found. The f i n e g r a i n e d r o c k i s r i c h e r i n 
c h l o r i t e t h a n i t s c o a r s e r e q u i v a l e n t . I n t he medium 
g r a i n e d r o c k a l i g h t c o l o u r e d v e r y f i n e g r a i n e d 
f r a g m e n t was o b s e r v e d . The o r i g i n o f the d a c i t e 
may be i n p a r t p y r o c l a s t i c . 

The d a c i t e i s b e l i e v e d t o be more o r l e s s contem­
poraneous w i t h U n i t s 1 t h r o u g h 9. There i s a c l o s e 
r e s e m b l a n c e between i t and some r o c k s a s s i g n e d t o 
U n i t 1 and the w r i t e r s u s p e c t s t h a t some o f the 
q u a r t z s c h i s t s a r e u n r e c o g n i z e d d a c i t e . 
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3-9. U n i t 9 - R h y o l i t e 

The term r h y o l i t e i s a p p l i e d t o a few e x p o s u r e s o f 
h a r d , a p h a n i t i c s i l i c e o u s r o c k which a r e found i n 
th e s o u t h - c e n t r a l p a r t o f the mapped a r e a . These 
c o n t a i n about 25% f e l d s p a r p h e n o c r y s t s , sometimes 
c l e a r l y v i s i b l e and sometimes ap p a r e n t o n l y as 
cream c o l o u r e d o u t l i n e s ("ghosts") w i t h i n the 
s i l i c e o u s groundmass. The p h e n o c r y s t s range from 
s u b - m i l l i m e t r i c up t o 2 mm, and v a r y from a n h e d r a l 
rounded shapes t o i d i o m o r p h i c . C h l o r i t e i s u s u a l l y 
p r e s e n t , sometimes i n a v e r y f i n e form t h a t i s 
a p p a r e n t o n l y as a green p i g m e n t a t i o n i n the ground-
mass and sometimes as m i l l i m e t r i c specks and s t r e a k s . 
R a r e l y , minor remnant b i o t i t e o c c u r s w i t h the 
c h l o r i t e . I n one i n s t a n c e , t h i n ( l e s s t h a n 1/2 mm) 
" e n v e l o p e s " o f f i n e g r a i n e d c h l o r i t e were seen en­
c l o s i n g f e l d s p a r p h e n o c r y s t s . E p i d o t e i s o f t e n found 
i n s m a l l amounts, f o r m i n g m i l l i m e t r i c p a t c h e s . 

T h i s r o c k i s weakly s c h i s t o s e o r n o n - s c h i s t o s e . The 
most c h l o r i t i c v e r s i o n s may have a weak c h l o r i t i c 
s c h i s t o s i t y , and i n some specimens t h e r e i s a 
s e r i c i t i c p a r t i n g . 

The d e s c r i p t i o n g i v e n here i s s i m i l a r t o t h a t f o r 
some t y p e s o f t u f f i n U n i t 5. U n t i l p e t r o g r a p h i c 
work can be done, d i f f e r e n t i a t i o n between some o f 
the r h y o l i t i c t u f f and r h y o l i t e i s r a t h e r s u b j e c t i v e , 
d e p e n d i n g on the w r i t e r ' s e s t i m a t e o f whether g r a i n s 
have a f r a g m e n t a r y o r p o r p h y r i t i c a ppearance. 

The w r i t e r f e e l s t h a t many o u t c r o p s i n the g e n e r a l i z e d 
U n i t I d zone, which o c c u r s i m m e d i a t e l y s o u t h o f the 
gabbro t h a t s t r a d d l e s the 26 N base l i n e , a r e i n 
f a c t r h y o l i t e . However, i t i s p r e f e r e a b l e t o c l a s s i ­
f y them as U n i t Id p e n d i n g p e t r o g r a p h i c work. 
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3-10. U n i t 10 - C r y p t o c r y s t a l l i n e Quartz 

U n i t 10 i s found o n l y a t the e a s t e r n end o f t h e 
mapped a r e a , n e a r t h e 26 N base l i n e . I t o c c u r s 
i n t h r e e bands 2 o r more meters wide t r e n d i n g 
n o r t h w e s t - s o u t h e a s t , r o u g h l y p a r a l l e l t o the 
f o l i a t i o n o f the e n c l o s i n g s c h i s t s . . The name 
" C r y p t o c r y s t a l l i n e Q u a r t z " , more p r o p e r l y a 
m i n e r a l o g i c a l d e s c r i p t i o n t h a n a l i t h o l o g i c name, 
i s used t o d i s t i n g u i s h t h i s r o c k from, on t h e 
one hand c h e r t , w h i c h i t r e s e m b l e s , and on t h e 
o t h e r hand s i l i c i f i e d b ut s t i l l s c h i s t o s e r o c k s 
o f U n i t 1. 

U n i t 10 r o c k i s l i g h t t o medium grey i n c o l o u r 
and v e r y h a r d , composed o f f i n e t o c r y p t o c r y s t a l l i n e 
q u a r t z . I t o c c a s i o n a l l y c o n t a i n s 1% t o 2% cream 
c o l o u r e d specks o f unknown c o m p o s i t i o n w i t h i n t h e 
q u a r t z . P y r i t e i s v e r y f i n e l y d i s s e m i n a t e d , r a n g i n g 
from 1% t o 5% o f t h e r o c k . L o c a l l y , i r r e g u l a r l y 
shaped d e c i m e t r i c pods o f c o a r s e g r a i n e d p y r i t e 
o c c u r , f o r m i n g 50% o r more o f the r o c k . C h a l c o -
p y r i t e , c h a l c o c i t e and l e s s c o v e l l i t e o c c u r 
s p o r a d i c a l l y , as f i n e t o c o a r s e c r y s t a l s w i t h i n 
the q u a r t z o r , i n t h e case o f c h a l c o c i t e , l i n i n g 
s m a l l c a v i t i e s . Specimens can be found c o n t a i n i n g 
up t o 2% c h a l c o p y r i t e , a l t h o u g h o v e r a l l , c o pper 
m i n e r a l s a r e p r e s e n t o n l y i n t r a c e amounts. Mo 
p a r t i c u l a r r e l a t i o n s h i p appears to e x i s t between 
the c o n c e n t r a t i o n o f p y r i t e and t h a t o f copper 
m i n e r a l s . 

The c r y p t o c r y s t a l l i n e q u a r t z i s u n f o l i a t e d , but 
w i t h i n i t can sometimes be found a few s c h i s t o s e 
p a r t i n g s , u s u a l l y c h l o r i t i c . A few 1 cm seams o f 
c h l o r i t e s c h i s t r u n t h r o u g h the q u a r t z and may 
c o n t a i n up t o 20% p y r i t e . 

C o n t a c t s between t h e c r y p t o c r y s t a l l i n e q u a r t z and 
the e n c l o s i n g s c h i s t s a r e sharp and a b r u p t , more 
or l e s s p a r a l l e l t o the f o l i a t i o n i n the s c h i s t s . 
There i s a s l i g h t i n c r e a s e i n the f r e q u e n c y o f 
s c h i s t o s e seams w i t h i n t h e q u a r t z near the c o n t a c t s . 
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The two n o r t h e a s t e r n m o s t bands o f U n i t 10 o c c u r 
w i t h c h l o r i t e s c h i s t o f U n i t 3a. The s o u t h w e s t e r n 
one i s i n g r a p h i t i c s e r i c i t e s c h i s t ( U n i t 4 b ) . 

W i t h i n the c h l o r i t e s c h i s t , near U n i t 10, s m a l l 
" b l e a c h e d " zones o c c u r i n which the g r e e n o f U n i t 
3a i s a l t e r e d t o l i g h t g r e y and s l i g h t s i l i c i f i -
c a t i o n i s a p p a r e n t . Such zones are one o r two 
meters i n t h e i r l o n g e s t d i m e n s i o n , w h i c h p a r a l l e l s 
t h e s c h i s t o s i t y . The w r i t e r c o n j e c t u r e s t h a t t h i s 
i s an e a r l y s t a g e o f s i l i c i f i c a t i o n , w h i c h , i f 
c o m p l e t e d , would r e s u l t i n a r o c k such as U n i t 10. 
Thus U n i t 10 i s b e l i e v e d t o r e s u l t from i n t e n s e 
s i l i c i f i c a t i o n o f t h e s c h i s t s i n w h i c h i t i s found. 
The o c c u r r e n c e o f t h e s i l i c i f i c a t i o n i n bands 
p a r a l l e l to the f o l i a t i o n o f the s c h i s t s c o u l d r e ­
s u l t from s i l i c i f i c a t i o n p r o c e e d i n g a l o n g p a r ­
t i c u l a r l y f a v o u r a b l e h o r i z o n s w i t h i n t h e s c h i s t . 

O t h e r g e o l o g i s t s have suggested o t h e r o r i g i n s f o r 
the c r y p t o c r y s t a l l i n e q u a r t z , u s u a l l y p r e f e r r i n g 
a more n e a r l y s y n g e n e t i c o r i g i n o f t h e s i l i c a t han 
has been p r o p o s e d h e r e . More d e t a i l e d s t u d i e s would 
be needed t o r e s o l v e t h i s q u e s t i o n . 

3.11. U n i t 11 - H o r n f e l s 

The g a b b r o i c i n t r u s i o n s have produced v e r y l i t t l e 
i n the way o f t h e r m a l metamorchism i n the i n t r u d e d 
v o l c a n i c s and s c h i s t s . I n a few i n s t a n c e s , however, 
the i n t r u d e d r o c k s can be seen to be a f f e c t e d , and 
such r o c k s a r e i n c l u d e d i n t h i s u n i t . 

Where the g a b b r o i c r o c k s i n t r u d e U n i t 1 t h e most 
common metamorphic e f f e c t noted i s t h e p a r t i a l to 
complete d i s a p p e a r a n c e o f the s c h i s t o s i t y . T h i s 
p r o d u c e s a h a r d , p a l e g r e e n , grey o r b e i g e r o c k , 
u s u a l l y f i n e o r v e r y f i n e g r a i n e d , s p e c k l e d w i t h 
green c h l o r i t e and/or a c t i n c l i t e . The m i n e r a l o g y 
changes v e r y l i t t l e w i t h met ar.crphism. r r e s u r . a c l y , 
"he grade o f c o n t a c t metamcrphism 'was not T.uch 
h i g h e r ( o r lower") t h a n t h a t of the e a r l i e r r e g i o n a l 
met a m o r p h i s n . 
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Those s c h i s t s w h i c h s t a r t e d w i t h a r e l a t i v e l y h i g h 
c h l o r i t e c o n t e n t seem t o have r e t a i n e d t h e i r 
s c h i s t o s i t y b e t t e r d u r i n g c o n t a c t metamorphism, 
and t h e major change i s the appearance o f s i g n i f i ­
c a n t q u a n t i t i e s o f e p i d o t e i n the r o c k . C a l c i t e 
i s a l s o o f t e n p r e s e n t but may have been p a r t o f 
the o r i g i n a l c o n s t i t u e n t s o f the r o c k . 

H o r n f e l s e s a r e most f r e q u e n t i n the s o u t h - c e n t r a l 
p a r t o f t h e mapped a r e a , p a r t i c u l a r l y w i t h i n t h e 
r o o f pendant ( ? ) o f s c h i s t , r h y o l i t e and t u f f t h a t 
o c c u r s s o u t h o f 1+20 S, n o r t h o f 3+90 S, between 
0 E and 20 E. 

3.12. U n i t 12 - Q u a r t z F e l d s p a r Porphyry 

N o r t h o f the 26 N base l i n e and f o r a l a r g e p a r t 
w i t h i n t h e a n d e s i t e zone e x i s t s a narrow band o f 
the q u a r t z f e l d s p a r p o r p h y r y . The band a p p e a r s t o 
be n o t much w i d e r t h a n 40 m e t e r s , t r e n d i n g i n a 
WNW d i r e c t i o n from s t n . 10+20 N on l i n e 32 E t o 
s t n . 11+10 N on l i n e 12 E. West o f l i n e 12 E, t h e 
band c u r v e s toward t h e west and w e s t - s o u t h - w e s t . 

The q u a r t z f e l d s p a r p o r p h y r y i s a weakly s c h i s t o s e 
to m o d e r a t e l y s c h i s t o s e s i l i c e o u s s e r i c i t e q u a r t z 
f e l d s p a r augen r e c k . I t i s hard and c o h e s i v e w i t h 
a weak tendency t o c l e a v e p a r a l l e l t o the s c h i s t ­
o s i t y . 

I t c o n t a i n s about 25% q u a r t z and about 25% w h i t e 
a l t e r e d f e l d s p a r ( m o s t l y k - f e l d s p a r ? ) . Both q u a r t z 
and f e l d s p a r a r e medium t o c o a r s e g r a i n e d . Q u a r t z 
t e n d s t o be rounded ( o v a l ) o r p r i s m a t i c , showing 
one o r more c r y s t a l f a c e s . O f t e n the q u a r t z and 
f e l d s p a r g r a i n s a r e f l a t t e n e d i n t o l e n t i c u l a r o r 
e l l i p s o i d a l shapes w i t h t h e i r major d i m e n s i o n s 
p a r a l l e l t o the s c h i s t o s i t y . The m a t r i x a p p e a r s 
t o be m o s t l y s t r e a k y s i l i c e o u s s e r i c i t e , w i t h i n 
p l a c e s seme p a t c h e s and s t r e a k s o f c h l o r i t e and 
d i s p e r s e d c h l o r i t e . The r o c k i s l i g h t : c o l o u r e d , 
creamy w h i t e , l i g h t grey o r g r e e n i s h g r e y . I t i s 
o f t e n w h i t e on weathered s u r f a c e s . 
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The w r i t e r s f e e l t h a t the q u a r t z f e l d s p a r p o r ­
p h y r y i s s l i g h t l y younger t h a n the s c h i s t s and/or 
v o l c a n o - s e d i m e n t s o f U n i t s 1 t h r o u g h 9 and i n ­
t r u d e s them. I t i s b e l i e v e d t o be much o l d e r than 
U n i t s 14, 15 and 16. However, t h e way i n which 
i t o c c u r s , as a band o f o u t c r o p s s u r r o u n d e d on 
e i t h e r s i d e by r o c k s o f U n i t 15, argues a g a i n s t 
t h a t c o n c l u s i o n . The one i n s t a n c e i n w h i c h a co n ­
t a c t i s seen between U n i t 12 and U n i t 15 adds no 
i n f o r m a t i o n t o c l a r i f y t h i s q u e s t i o n , as i t i s 
s i m p l y a sharp c o n t a c t w i t h no i n d i c a t i o n as t o 
w h i c h t y p e i s o l d e r . 

The p r e j u d i c e i n f a v o u r o f an o l d e r age i s based 
on the u b i q u i t o u s though sometimes weak s c h i s t o s i t y 
o f t h e q u a r t z f e l d s p a r p o r p h y r y and i t s t e x t u r a l 
s i m i l a r i t y t o some o f the o l d e r r o c k s . The o n l y 
e x p l a n a t i o n t h a t can be o f f e r e d f o r i t s p r e s e n t 
p o s i t i o n i s t h a t i t c o u l d be a wedge o f c i d e r r o c k 
s i t t i n g on top o f the a n d e s i t e . That i s b e l i e v e d 
t o be the n a t u r e o f t h e s m a l l l e n s - s h a p e d zone o f 
U n i t 1 i n the a n d e s i t e j u s t n o r t h o f U n i t 12. 

3.13. U n i t 13 - Tyee I n t r u s i o n 
A few o u t c r o p p i n g s w i t h i n the t u f f zones i n the s o u t h ­
west p a r t o f the map a r e a b e l o n g to t h i s u n i t . C o r ­
r e l a t i o n w i t h the Tyee i n t r u s i o n s i s h i g h l y s p e c u ­
l a t i v e , based on some t e x t u r a l s i m i l a r i t i e s between 
t h e s e r o c k s and d e s c r i p t i o n s o f the Tyee i n t r u s i o n s . 

The major o c c u r r e n c e o f t h i s r o c k type i s i n a 
r e s i s t a n t , rounded h i l l - f o r m i n g o u t c r o p j u s t west 
o f an o l d t a i l i n g s pond n e a r l i n e 24 W, s o u t h o f 
the 0 N base l i n e . The c o m p o s i t i o n i s g r a n i t i c . 
O v o i d , a n g u l a r o r s u b - i d i o m o r p h i c c r y s t a l s o f 
q u a r t z and f e l d s p a r , i n a p p r o x i m a t e l y e q u a l amounts, 
make up 30% - 40% o f the r o c k . The groundmass i s 
v e r y f i n e g r a i n e d , y e l l o w i s h w h i t e , h a r d , and p r o b ­
a b l y v e r y s i l i c e o u s . M a f i c s , amounting t o l e s s t h a n 
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5% o f t h e r o c k , o c c u r as m i l l i m e t r i c specks and 
s t r e a k s w h i c h p a r a l l e l t h e f o l i a t i o n o f the r o c k . 
The m a f i c s now c o n s i s t o f f i n e c h l o r i t e , p o s s i b l y 
w i t h a c t i n o l i t e , but p r o b a b l y o r i g i n a t e d as b i o -
t i t e . 

T h i s r o c k has a c a t a c l a s t i c t e x t u r e , w i t h the q u a r t z 
and f e l d s p a r c r y s t a l s a p p e a r i n g t o have been s l i g h t ­
l y r o t a t e d , f r a c t u r e d and p a r t l y b r o k e n . An a l m o s t 
g n e i s s i c f o l i a t i o n i s c r e a t e d by t h e s t r e a k i n g o f 
m a f i c s , a s u b - p a r a l l e l i s m o f some (not a l l ) p r i s ­
m a t i c f e l d s p a r s , and v e r y f a i n t c o l o u r l a m e l l a e . 
The f o l i a t i o n i s not s c h i s t o s e and does not c r e a t e 
a p r e f e r e n t i a l f r a c t u r e c l e a v a g e . 

A system o f c r i s s - c r o s s i n g m i c r o - f r a c t u r e s forms 
a r e c t a n g u l a r p a t t e r n , i n t e r s e c t i n g t he f o l i a t i o n 
a t 30° and 60°'. 

Not a l l e xposures o f U n i t 13 show the " g n e i s s i c " 
f o l i a t i o n o r p a r a l l e l i s m o f p r i s m a t i c m i n e r a l s , 
and t he c a t a c l a s t i c t e x t u r e , but th e y a r e o t h e r w i s e 
s i m i l a r t o the r o c k d e s c r i b e d above. O c c a s i o n a l l y , 
f e l d s p a r i s p a r t l y o r c o m p l e t e l y r e p l a c e d by e p i ­
d o t e o r z o i s i t e . 

The r e l a t i v e age o f U n i t 13 i s b e l i e v e d t o be 
s l i g h t l y younger t h a n t h e e n c l o s i n g t u f f ( i . e . 
U n i t 13 r o c k s i n t r u d e t h e t u f f ) but much o l d e r t h a n 
U n i t 14. 

3.14. U n i t 14 - G a b b r o i c S t o c k s 

S u b - U n i t 14a - Gabbro 

Rocks m a i n l y o f g a b b r o i c c o m p o s i t i o n occupy about 
50% o f the mapped a r e a . S e v e r a l bands o f gabbro 
can be d i s t i n g u i s h e d . One homogeneous band i n the 
n o r t h s t r a d d l e s the 26 N base l i n e , at l e a s t between 
l i n e s 54 E and 00. T h i s band v a r i e s i n w i d t h between 
300 m and 400 m. The s t r i k e o f the body i s about 
100° (WNW). A s i m i l a r band f o l l o w s r o u g h l y the same 
s t r i k e n e a r the 56 U base l i n e . 
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The l a r g e s t o c c u r r e n c e o f gabbro i s b i s e c t e d by 
t h e 0 M base l i n e and v a r i e s i n w i d t h between 
320m and 720 m. I t i n c o r p o r a t e s m o s t l y e l o n g a t e 
zones o f the o l d e r r o c k s , which f o l l o w t o some 
e x t e n t the t r e n d o f the i n t r u s i v e (WNW). 

The g a b b r o i c r o c k s form a number o f the major 
h i l l s i n the t e r r a i n . I n d i v i d u a l o u t c r o p s a r e o f t e n 
i n t h e shape o f rounded humps. Because o f i t s h a r d ­
ness and m o s t l y m a s s i v e n a t u r e , i t i s one o f t h e 
b e s t exposed r o c k s i n t h e a r e a . 

The common p r i m a r y m i n e r a l s i n the r o c k a r e p l a g i o -
c l a s e (25% - 60%), d a r k green pyroxene (k0% - 60%), 
m a g n e t i t e o r i l m e n i t e (up t o 15%) and m i n o r p y r i t e . 
S e c o n d ary m i n e r a l s i n c l u d e c h l o r i t e , a c t i n o l i t e , 
e p i d o t e , q u a r t z , c a l c i t e and h e m a t i t e . C h l o r i t e 
and a c t i n o l i t e r e p l a c e the pyroxenes i n some p l a c e s . 
E p i d o t e r e p l a c e s p l a g i o c l a s e o r o c c u r s i n p a t c h e s 
and v e i n l e t s but a few c r y s t a l s have been o b s e r v e d , 
a p p e a r i n g t o have grown i n t e r s t i t i a l l y i n t h e 
c o a r s e g r a i n e d p a r t s o f t h e gabbro. Growth r i m s 
can sometimes be seen on t h e s e c r y s t a l s . C a l c i t e 
o c c u r s i n v e i n s w i t h q u a r t z o r i n t e r s t i t i a l l y be­
tween c r y s t a l s o f o t h e r m i n e r a l s . O c c a s i o n a l l y 
s p e c u l a r h e m a t i t e r e p l a c e s m a g n e t i t e . 

Most o f the gabbro i s medium g r a i n e d but t h e c o r e s 
o f l a r g e r b o d i e s may be c o a r s e g r a i n e d . The amount 
o f i n t e r s t i t i a l m a g n e t i t e i s sometimes v e r y h i g h , 
up t o 15%, i n the c o a r s e s t p a r t s . The c o a r s e g r a i n e d 
r o c k i s more o r l e s s e q u i g r a n u l a r . A s l i g h t l i n e a t i o n , 
c a u s e d by s u b - p a r a l l e l a l i g n m e n t o f p r i s m a t i c m i n e r a l s , 
may be v i s i b l e i n a h o r i z o n t a l s e c t i o n . 

F i n e r g r a i n e d p a r t s o f the gabbro o f t e n have a 
p o r p h y r i t i c t e x t u r e w i t h f e l d s p a r p h e n o c r y s t s . 

S c a t t e r e d t h r o u g h o u t the gabbro t h e r e a r e l a r g e 
v e i n s o f m i l k y w h i t e q u a r t z . They can be s e v e r a l 
m e t e r s t h i c k and s e v e r a l t e n s o f meters l o n g , ap­
p a r e n t l y s u b v e r t i c a l and t r e n d i n g WNW i n most c a s e s . 
The v e i n s can be accompanied by minor amount o f 
c a l c i t e ( o f t e n n e a r the c o n t a c t s ; , K - f e l d s p a r , 
c h l o r i t e ( n e a r the c o n t a c t s ; ana at l e a s t once 
s m a l l amounts o f c o a r s e g r a i n e d c h a l c c p y r i t e -'2--
base l i n e : 16 E - 20 E ) . On a s m a l l e r s c a l e t h e r e 
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are v e i n s and v e i n l e t s and r e p l a c e m e n t s o f q u a r t z 
and c a l c i t e , w i t h l e s s e r amounts o f c h l o r i t e and 
e p i d o t e , i n p a r t i n the a d j a c e n t r o c k . 

I n t r u s i v e c o n t a c t s o f the gabbro w i t h t h e c o u n t r y 
r o c k s have been o b s e r v e d ; c h a r a c t e r i z e d by f i n e r 
g r a i n s ( d i a b a s e ) and/or a t i g h t c o n t a c t w h i c h ap­
p e a r s t o be p a r t i a l l y c o n t r o l l e d by s c h i s t o s i t y and 
f r a c t u r i n g o f t h e c o u n t r y r o c k . 

H o r n f e l s i n g o f t h e c o u n t r y r o c k s has been o b s e r v e d 
(see h o r n f e l s U n i t 1 1 ) . 

Sub - U n i t 14b - Di a b a s e 

The name d i a b a s e was g i v e n t o f i n e g r a i n e d r o c k s o f 
g a b b r o i c c o m p o s i t i o n . 

The r o c k can be found near t he c o n t a c t s o f the l a r g e 
g a b b r o i c b o d i e s , as s m a l l i n t r u s i v e s and dykes o r 
as f i n e g r a i n e d zones w i t h i n t he c o a r s e r g r a i n e d 
gabbro. 

The d i a b a s e i s d a r k g r e e n , f i n e g r a i n e d o r a p h a n i t i c , 
w i t h o r w i t h o u t f e l d s p a r p h e n o c r y s t s . D i s s e m i n a t e d 
f i n e m a g n e t i t e c r y s t a l s can cause weak t o moderate 
magnetism. The c o m p o s i t i o n o f the r o c k does not show 
s t r o n g v a r i a t i o n s . 

S u b - U n i t Ike - D i c r i t e 

The name d i o r i t e i s used t o d e s c r i b e t h o s e p a r t s 
o f t h e g a b b r o i c i n t r u s i v e s w i t h a m a f i c c o n t e n t o f 
25% o r l e s s . 
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S u b - U n i t l 4 d - S c h i s t o s e V e r s i o n s o f 14a, b o r c 

The s c h i s t o s e v e r s i o n s o f t h e gabbro and r e l a t e d 
r o c k s v a r y between c h l o r i t e s c h i s t and a s c h i s t o s e 
r o c k w i t h r e c o g n i z a b l e g a b b r o i c , d i a b a s i c o r d i o r i t i c 
c h a r a c t e r i s t i c s . As a r u l e , i t i s r i c h i n c h l o r i t e 
( d e p e n d i n g on t h e i n t e n s i t y o f t h e s c h i s t o s i t y ) and 
some e p i d o t e , c a l c i t e and h e m a t i t e . Q u a r t z c a l c i t e 
v e i n l e t s and sometimes v e i n s can be abundant, w i t h 
t h e c a l c i t e o c c u r r i n g i n p l a c e s as s t r e a k s p a r a l l e l 
t o t h e s c h i s t o s i t y . 

The s c h i s t o s i t y can be e i t h e r w e l l d e v e l o p e d p l a n a r 
t o weak o r e r r a t i c . T r a n s i t i o n s t o w a r d s c o a r s e r 
s t r u c t u r e s such as c l o s e l y s p a c e d p l a n a r f r a c t u r e s 
and f r a c t u r e c l e a v a g e s o c c u r . 

I n a few ca s e s t r a c e s o f c h a l c o p y r i t e have been ob­
s e r v e d i n t h i s r o c k t y p e . The r o c k s o f Sub - U n i t l 4 d 
can be found a l l t h r o u g h U n i t 14 i n zones v a r y i n g 
f r o m a few d e c i m e t e r s t o zones g r e a t e r t h a n 20 m 
i n w i d t h . They a r e p a r t i c u l a r l y f r e q u e n t n e a r zones 
o f s h e a r i n g o r f a u l t i n g , most o f w h i c h t r e n d WNW. 

3-15- U n i t 15 A n d e s i t e 

S u b - U n i t I p a - A n d e s i t e 

The a n d e s i t e group c o m p r i s e s a number o f f i n e 
g r a i n e d s m a l l i n t r u s i v e b o d i e s and dykes o f v a r y i n g 
c o m p o s i t i o n , the m a j o r i t y o f w h i c h can be found 
n o r t h o f the gabbro s t o c k on t h e 26 N base l i n e , 
where t h e y form a zone about 300 m w i d e , a t l i n e 
00 t o about 40 m wide a t l i n e 52 E. W i t h i n t h i s 
z o ne, bands o f o l d e r r o c k s l i k e t h e q u a r t z f e l d ­
s p a r p o r p h y r y , some s c h i s t and a d a c i t e can be 
f o u n d . 
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Of the r o c k s b e l o n g i n g t o S u b - U n i t 15a two v e r ­
s i o n s e x i s t . 

One i s a more b a s i c v e r s i o n , m o s t l y g r e y i s h g r e e n , 
f i n e g r a i n e d e q u i g r a n u l a r w i t h a s a n d s t o n e - l i k e 
t e x t u r e . T h i s r o c k a p p ears t o c o n s i s t o f m o s t l y 
e q u i d i m e n s i o n a l , w h i t e and some p i n k , f e l d s p a r 
g r a i n s and up t o 20% o f g r e e n e l o n g a t e m a f i c s 
( a m p h i b o l e s ? ) w i t h more p y r i t e t h a n u s u a l l y can 
be found i n the gabbro. 

The r o c k can be found as i n t r u s i o n s i n the n o r t h e r n 
gabbro body and i n s c h i s t s n o r t h o f i t . The i n t r u ­
s i o n s w i t h i n the gabbro have a f r e s h a s p e c t w i t h 
c h i l l e d b o r d e r c o n t a c t s c o n t r o l l e d by f r a c t u r e s 
and have shown l e s s f r a c t u r i n g than the gabbro. 

B e s i d e s the f r e s h l o o k i n g k i n d an a l t e r e d v e r s i o n 
was f o u n d , c h l o r i t i z e d w i t h c a l c i t e q u a r t z v e i n l e t s , 
one o f w h i c h c o n t a i n s c h a l c o p y r i t e , some e p i d o t e 
and i n c r e a s e d amounts o f i n t e r s t i t i a l c a l c i t e . 

The second v e r s i o n o f t h e a n d e s i t e i s a l s o g r e y i s h 
g r e e n and f i n e g r a i n e d w i t h a s i m i l a r but l e s s 
d i s t i n c t sandy t e x t u r e . I t i s , however, more s i l i ­
ceous and c o r r e s p o n d i n g l y h a r d e r . Green p r i s m a t i c 
a m p h i b o l e s , p l a g i o c l a s e , rounded q u a r t z c r y s t a l s 
and some p i n k u n i d e n t i f i e d g r a i n s have been ob­
s e r v e d . The amp h i b o l e s sometimes o c c u r as pheno­
c r y s t s . 

In one l o c a t i o n a s m a l l o u t c r o p o f the more s i l i ­
ceous a n d e s i t e , here s l i g h t l y s c h i s t o s e , c o n t a i n s 
c e n t i m e t e r - t h i c k l e n t i c u l a r and anastom o s i n g b l a c k 
m a g n e t i c bands c o n t a i n i n g some c a l c i t e . 

There i s no sharp l i n e between the two v e r s i o n s o f 
the a n d e s i t e . The amount o f s i l i c a v a r i e s , as does 
the amount o f c a l c i t e , w h i c h i s h i g h e r i n the more 
b a s i c t y p e . 
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Sub-Unit 15b - S c h i s t o s e A n d e s i t e 

T h i s s u b - u n i t c o n s i s t s o f s c h i s t b e l i e v e d t o be 
d e r i v e d d i r e c t l y f rom the a n d e s i t e . I t ranges 
from c h l o r i t e s c h i s t t o s c h i s t o s e r o c k s which r e ­
t a i n some o f t h e m i n e r a l o g y and t e x t u r e s o f the 
a n d e s i t e . The m a s s i v e a n d e s i t e g rades i n t o c h l o r i t e 
s c h i s t w i t h g r a d u a l t r a n s i t i o n s s i m i l a r t o those 
between gabbro and s c h i s t o s e gabbro. S c h i s t o s e 
a n d e s i t e s are most common ne a r the n o r t h e r n edge 
o f the band o f a n d e s i t e i m m e d i a t e l y n o r t h o f the 
c e n t r a l body o f gabbro. The s c h i s t o s i t y p a r a l l e l s 
t he r e g i o n a l s c h i s t o s i t y and the g e n e r a l t r e n d o f 
the a n d e s i t e - s c h i s t c o n t a c t . 

A l t h o u g h a n d e s i t e dykes i n t r u d e b o t h gabbro and 
s c h i s t , t h e r e i s a c l o s e s p a t i a l r e l a t i o n s h i p 
between the l a r g e s t b o d i e s o f a n d e s i t e and the 
gabbro. The w r i t e r s u g g e s t s t h a t the a n d e s i t e r e ­
p r e s e n t s a somewhat l a t e r s t a g e o f the same p l u t o n i c 
e p i s o d e which p r o d u c e d the gabbro s t o c k . 

3.16. U n i t 16 - L a t e R h y o l i t e / L a t i t e 

T h i s r o c k o c c u r s m a i n l y i n s m a l l o u t c r o p s and forms 
b o d i e s which might not be much l a r g e r than 30 meters 
i n d i a m e t e r . 

A few o c c u r r e n c e s o f t h i s r o c k a r e s c a t t e r e d t h r o u g h ­
out the a r e a . A row o f o u t c r o p s can be f o l l o w e d 
a l o n g the r o a d p a r a l l e l t o l i n e 28 E between s t n s . 
1+20 N and 2+10 N. A n o t h e r o c c u r r e n c e near l i n e 
4 E, s t n . 6+00 N, h o l d s a q u a r t z v e i n c o n t a i n i n g 
c o a r s e g r a i n e d c h a l c o p y r i t e . 

The r o c k I s c h a r a c t e r i z e d by a v e r y f i n e g r a i n e d 
groundmass w i t h f i n e t o medium g r a i n e d f e l d s p a r 
p h e n o c r y s t s f o r m i n g up to 10% and f i n e g r a i n e d g reen 
p r i s m a t i c c r y s t a l s , p r o b a b l y o f h o r n b l e n d e , f o r m i n g 
up t o 10%. The groundmass has a sugary ( q u a r t z i t e -
l i k e } a p p earance, i s h a r d and l i g h t c o l o u r e d i n 
.-ir'psn ] l r ' l f :r "f> p v "•'h'1'r— ^ ^ o c n i — o t 
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S t r o n g l y s c h i s t o s e v e r s i o n s o f the r o c k have not 
been e n c o u n t e r e d , though a t one spot a weak s c h i s t ­
o s i t y o c c u r r e d n e a r the c o n t a c t o f a body w i t h the 
a d j a c e n t s c h i s t s . 

The r h y o l i t e i s most l i k e l y r e l a t e d t o the r o c k s 
o f U n i t 15. On l i n e 4 E, s t n . 6+00 n, t h e r e appears 
t o be a g r a d a t i o n a l c o n t a c t w i t h a n d e s i t e . Near 
s t n . 2+40 N on l i n e 28 E r h y o l i t e c o n t a c t s gabbro. 
The c o n t a c t , as seen on a h o r i z o n t a l s u r f a c e , i s 
a s t r a i g h t l i n e , about 20 cm l o n g , p o s s i b l y f o l l o w i n g 
a f r a c t u r e . Nearby, between s t n s . 1+20 N and 2+10 N 
on l i n e 28 E, a s l i g h t i n c r e a s e i n t h e s i z e o f t h e 
p h e n o c r y s t s i n the r h y o l i t e can be o b s e r v e d away 
from an unexposed c o n t a c t w i t h the gabbro. 

T h i s l a t e r h y o l i t e i s b e l i e v e d t o be contemporaneous 
o r n e a r l y so w i t h t h e a n d e s i t e o f U n i t 15. 

LITHOLOGIC DISTRIBUTION 

The l i t h o l o g y o f each o u t c r o p on the map i s i n d i c a t e d by 
a number n e x t t o i t . I n a d d i t i o n , an attempt has been 
made t o o u t l i n e a r e a s c h a r a c t e r i z e d by c e r t a i n r o c k t y p e s . 
These a r e a s a r e r e f e r r e d t o on the map l e g e n d as G e n e r a l ­
i z e d L i t h o l o g i c Zones, and are o u t l i n e d by d o t t e d l i n e s , 
w i t h c i r c l e d numbers i n d i c a t i n g the c h a r a c t e r i s t i c l i t h o l o -
g i e s . 

Few zones c o n t a i n one r o c k type e x c l u s i v e l y . R a t h e r the 
zones i n d i c a t e a r e a s i n w h ich the m a j o r i t y o f the r o c k s 
b e l o n g t o one o r a few u n i t s . 

The e a s i e s t r o c k t y p e f o r w h ich t o d e f i n e zones i s U n i t 
14, c o n t a i n i n g t h e g a b b r o i c r o c k t y p e s . I n t h i s case the 
" z o n e s " r e p r e s e n t s m a l l s t o c k s . 

U n i t 14 o c c u r s i n 3 p a r t s o f the mapped a r e a . The most 
i m p o r t a n t o f t h e s e t r e n d s a c r o s s i t at r o u g h l y 100°, 
e x t e n d i n g h a l f a k i l o m e t e r o r more t o e i t h e r s i d e o f the 
0 l\ base l i n e . V / i t h i n t h i s a r e a i s a complex p a t t e r n c f 
g a b b r o i c o u t c r o p s , t u f f s and s c h i s t s . The gabbro zones 
o u t l i n e d on the map p r o b a b l y r e p r e s e n t one o r more s t o c k s 
•with t h e i r shapes m o d i f i e d by f a u l t i n g and t e c t o n i s m . 
" P a n e l s " o f s c h i s t and t u f f s e p a r a t e the b o d i e s o f gabbro. 
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S e p a r a t e d from t h e s e gabbro zones by a p a n e l o f s c h i s t 
up t o 900 meters wide i s a n o t h e r gabbro zone, d i f f e r i n g 
from the s o u t h e r n one i n i t s s i m p l i c i t y . I t i s a d i k e ­
l i k e s t o c k , from 170 t o 500 meters wide, t r e n d i n g a c r o s s 
t h e c e n t r a l p a r t o f t h e map a r e a a t about 100° and 
s t r a d d l i n g the 26 N base l i n e . 

A n o t h e r , n a r r o w e r d i k e - l i k e body o f gabbro extends a c r o s s 
t h e n o r t h e r n p a r t o f t h e mapped a r e a near the 56 N base 
l i n e , f o l l o w i n g about t h e same d i r e c t i o n . 

U n i t 5 o c c u r s i n and c h a r a c t e r i z e s two ( p o s s i b l y t h r e e ) 
zones i n the southwest p a r t o f the mapped a r e a , s e p a r a t e d 
from each o t h e r by gabb r o . W i t h the e x c e p t i o n o f a few 
o u t c r o p s o f Tyee i n t r u s i o n , a l l the r o c k s i n th e s e zones 
a r e t u f f o r metamorohic r o c k s which c o u l d have o r i g i n a t e d 
as t u f f . 

A wide zone o f U n i t 1 s c h i s t s e x t e n d s a c r o s s the p r o p e r t y 
between the 0 N and 26 N base l i n e s . The c e n t r a l and 
n o r t h e r n p a r t s o f t h i s zone a r e c h a r a c t e r i z e d by U n i t I d . 
The s o u t h e r n p a r t c o n t a i n s s i g n i f i c a n t amounts o f l a , b 
o r c as w e l l as I d . O r i g i n a l t e x t u r e s are not u s u a l l y 
p r e s e r v e d i n t h i s zone but t h e w r i t e r s u s p e c t s t h a t a 
l a r g e p r o p o r t i o n o f t h e U n i t 1 r o c k s i n t h i s zone i s 
metamorphosed and p a r t l y s i l i c i f i e d r h y o l i t e . 

N o r t h o f the 26 N base l i n e and the gabbro s t o c k w h i c h 
s t r a d d l e s i t , the r o c k s can be d i f f e r e n t i a t e d i n t o s m a l l e r 
and more d i s c r e t e zones t h a n i n t h e s o u t h . The w r i t e r be­
l i e v e s t h a t i n t h i s a r e a t h e S i c k e r Group has been sub­
j e c t e d t o l e s s s e v e r e metamorphism and a l t e r a t i o n ( p a r ­
t i c u l a r l y s i l i c i f i c a t i o n ) t h a n i n the s o u t h . T h i s would 
mean t h a t the o r i g i n a l c h e m i c a l c o m p o s i t i o n s o f the r o c k s 
and the o r i g i n a l r o c k u n i t s a r e more n e a r l y p r e s e r v e d i n 
t h i s n o r t h e r n a r e a . 

I m m e d i a t e l y n o r t h o f the gabbro a r e 100 meters (more o r 
l e s s ) o f a n d e s i t e , w i t h some q u a r t z f e l d s p a r p o r p h y r y 
and a few remnants o f d a c i t e and q u a r t z s c h i s t . 

L i t h o l o g i c zones n o r t h o f the a n d e s i t e take the form o f 
bands up t o 100 meters w i d e , t r e n d i n g about 100° and 
p i n c h i n g and s w e l l i n g , o r g r a d i n g l a t e r a l l y i n t o zones 
o f s l i g h t l y d i f f e r e n t c o m p o s i t i o n . Ouartz s c h i s t s are 
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r a r e , b e i n g c o n f i n e d t o two bands l e s s t h a n a k i l o m e t e r 
l o n g and u s u a l l y l e s s t h a n 50 meters wide w i t h i n o r 
a d j a c e n t t o zones o f s e r i c i t e o r s e r i c i t e augen s c h i s t . 

Most s c h i s t s i n t h e n o r t h a r e c h l o r i t e r i c h , b e l o n g i n g t o 
U n i t 3-

S e r i c i t e - r i c h s c h i s t s a r e p r e s e n t i n l e s s e r amounts, and 
a few p h y l l i t e s , t u f f s and m i s c e l l a n e o u s o t h e r t y p e s 
a r e p r e s e n t . The w r i t e r f e e l s t h a t i n t h i s a r e a t h e 
d i f f e r e n c e s between r o c k t y p e s now seen c l o s e l y r e f l e c t 
o r i g i n a l d i f f e r e n c e s , and t h e WNW-ESE t r e n d i n g "bands" 
o r zones r e p r e s e n t some t y p e o f o r i g i n a l l a y e r i n g , as 
m o d i f i e d by t e c t o n i s m and metamorphism. S c h i s t s i n t h i s 
a r e a between the 26 N and 56 N base l i n e s may be a p p r o x i ­
m a t e l y e q u i v a l e n t t o M u l l e r ' s G r e y w a c k e - A r g i l l i t e Se­
quence ( M u l l e r , 1977). 

G e n e r a l i z i n g t h e n , U n i t s 1 t h r o u g h 9 are d i s t r i b u t e d as 
f o l l o w s : 

i n t h e s o u t h w e s t , a zone o f s i l i c e o u s t u f f s , 

i n t h e s o u t h and s o u t h e a s t , s c h i s t s i n c l u d i n g meta­
morphosed t u f f s and r h y o l i t e , 

i n a broad e a s t - w e s t band a c r o s s the c e n t r a l p a r t 
o f the map, q u a r t z s c h i s t , much o f which i s s u s p e c t e d 
t o be d e r i v e d from a c i d v o l c a n c i c s , 

i n the n o r t h , s c h i s t s formed from more a n d e s i t i c r o c k , 
much o f w h i c h may have been f i n e g r a i n e d v o l c a n i c a l l y 
d e r i v e d s e d i m e n t s . 

AGE RELATIONSHIPS 

S i n c e s t r a t i g r a p h i c r e l a t i o n s h i p s have not been d e t e r m i n e d 
and no r a d i o m e t r i c age d a t i n g has been done on the p r o p ­
e r t y , the ages, b o t h a b s o l u t e and r e l a t i v e , o f the i n ­
d i v i d u a l r o c k u n i t s a r e not w e l l known. The sequence des­
c r i b e d here i s a rough one, e s t i m a t e d u s i n g the a p p a r e n t 
degree o f metamorphism, p u b l i s h e d d a t a from Vancouver 
I s l a n d i n g e n e r a l , and t o some e x t e n t i n t u i t i o n . 
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Rocks b e l o n g i n g t o U n i t s 1 t h r o u g h 9 are b e l i e v e d to 
be p a r t o f t h e S i c k e r Group, and a r e the e a r l i e s t r o c k s 
i n t h e mapped a r e a . M u l l e r (1977) d i v i d e s the S i c k e r 
Group i n t h r e e f o r m a t i o n s ; a l o w e r v o l c a n i c one, a 
m i d d l e g r e y w a c k e - a r g i l l i t e one and an upper l i m e s t o n e . 
The w r i t e r f e e l s t h a t t he l o w e r f o r m a t i o n and p o s s i b l y 
p a r t s o f t h e m i d d l e one a r e p r e s e n t on Mt. S i c k e r . The 
o l d e s t p a r t s o f t h e v o l c a n i c s c o u l d be p r e - D e v o n i a n 
w h i l e t h e g r e y w a c k e - a r g i l l i t e has been d a t e d e l s e w h e r e 
as M i d d l e P e n n s y l v a n i a n . 

U n i t 10 i s a p r o d u c t o f a l t e r a t i o n o f S i c k e r Group r o c k s . 
The w r i t e r f e e l s , but cannot p r o v e , the a l t e r a t i o n 
o c c u r r e d soon a f t e r the r o c k s were d e p o s i t e d , so t h a t 
U n i t 10 has n e a r l y the same age as p a r t s o f U n i t s 1 
t h r o u g h 9. 

U n i t 11 i s a h o r n f e l s d e r i v e d from p a r t s o f U n i t s 1 - 9 , 
metamorphosed at the time o f i n t r u s i o n o f U n i t 14. 

U n i t 12 i s b e l i e v e d t o i n t r u d e p a r t s o f U n i t s 1 - 9 . I t 
has , however, been s u b j e c t e d t o the same degree o f 
metamorphism as U n i t s 1 - 9 , and so i s p r o b a b l y not 
much younger. 

U n i t 13 a l s o i n t r u d e s p a r t s o f U n i t s 1 - 9 , and has 
undergone t h e same degree o f metamorphism. I t i t s 
s u g g e s t e d r e l a t i o n s h i p t o the Tyee I n t r u s i o n s i s c o r ­
r e c t i t c o u l d be Devonian ( M u l l e r , 1977) and thus o l d e r 
t h a n p a r t s o f the S i c k e r Group. 

There i s no i n f o r m a t i o n c o n c e r n i n g the ages o f U n i t s 12 
and 13 r e l a t i v e t o each o t h e r . 

U n i t s 1 t o 13 p r o b a b l y d i f f e r i n age but can a i l be 
l o o k e d upon as p a r t o f an " o l d " assemblage r a n g i n g i n 
age from p r e - D e v o n i a n t o Upper P a l e o z o i c . U n i t s 14 t o 
16 can be t h o u g h t o f as a "young" assemblage, though 
how young i s unknown. They have not been s u b j e c t e d t o 
the p e r v a s i v e r e g i o n a l metamorphism, w i t h the d e v e l o p ­
ment o f s c h i s t o s i t y t h a t c h a r a c t e r i z e s the " o l d " r o c k s . 
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U n i t s 15 t o 16 i n t r u d e U n i t 14 as dykes and thus are 
s l i g h t l y younger. However, t h e w r i t e r s l o o k upon U n i t s 
14, 15 and 16 as r e p r e s e n t i n g d i f f e r e n t s t a g e s o f a 
s i n g l e i n t r u s i v e e v e n t . U n i t 14 i s the o l d e s t ; the ages 
o f t h e o t h e r two r e l a t i v e t o e a c h o t h e r are unknown. 

The w r i t e r s t e n d t o t h i n k o f U n i t s 14, 15 and 16 as 
b e i n g r e l a t e d t o t h e e a r l 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 
o f M u l l e r ( 1 9 7 7 ) . However, t h o s e i n t r u s i o n s range i n 
c o m p o s i t i o n from q u a r t z d i o r i t e t o g r a n i t e , w i t h no 
known gab b r o s . There i s no e v i d e n c e a v a i l a b l e a t t h i s 
t i m e t o l i n k U n i t s 14, 15 and 16 w i t h the I s l a n d I n ­
t r u s i o n s o r w i t h any o t h e r s . F o r t h e moment i t i s b e s t 
t o r e c o g n i z e them as s i g n i f i c a n t l y younger than a l l 
o t h e r r o c k s on the map, w i t h o u t s p e c i f y i n g an age. 

STRUCTURE 

W i t h th e e x c e p t i o n o f v e r y o b v i o u s f e a t u r e s , such as 
t h e e a s t - w e s t f a u l t t h r o u g h t h e mine a r e a , the g e o l o g i c 
s t r u c t u r e i n the mapped a r e a i s p o o r l y u n d e r s t o o d . The 
m a j o r r e a s o n f o r t h i s i s t h a t l a y e r i n g i n the v o l c a n i c 
and v o l c a n o - s e d i m e n t a r y r o c k s has almost never been 
r e c o g n i z e d i n s u r f a c e o u t c r o p s . C o m p o s i t i o n a l or t e x t u r a l 
d i f f e r e n c e s which d e f i n e the d i f f e r e n t r o c k types are 
u s u a l l y e i t h e r t o o s u b t l e o r t o o g r a d u a l to p r o v i d e 
d e f i n i t e s u r f a c e s whose o r i e n t a t i o n can be measured. I n 
t h e r a r e e x c e p t i o n s to t h i s , s u ch as c o n t a c t s between 
g r a p h i t e s c h i s t o r p h y l l i t e and l i g h t e r c o l o u r e d s c h i s t , 
o r between l i g h t c o l o u r e d s e r i c i t e s c h i s t and dark 
c h l o r i t e s c h i s t , t h e o r i e n t a t i o n o f the c o n t a c t c o u l d 
not be d i s t i n g u i s h e d from t h a t o f t h e s c h i s t o s i t y . How­
e v e r , e v i d e n c e from t h e diamond d r i l l h o l e s , p a r t i c u l a r l y 
MS-74-1 (see F i g u r e 6 ) s u g g e s t s t h a t on the m a c r o s c o p i c 
s c a l e , l a y e r i n g and s c h i s t o s i t y a r e p r o b a b l y not p a r a l l e l . 

S e v e r a l elements o f f a b r i c and s t r u c t u r e are r e a d i l y 
r e c o g n i z e d and t h e i r o r i e n t a t i o n s e a s i l y measured i n 
o u t c r o p s . These i n c l u d e t h e s c h i s t o s i t y and a p e r v a s i v e 
l i n e a t i o n formed by p a r a l l e l o r i e n t a t i o n of m i n e r a l s i n 
the s c h i s t . T h i s l i n e a t i o n i s most o f t e n noted as s t r e a k s 
o f c h l o r i t e i n l i g h t c o l o u r e d s c h i s t s or o f s e r i c i t e in. 
d a r k ones. 
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S m a l l s c a l e f o l d i n g o f the s c h i s t o s i t y i s sometimes 
seen, u s u a l l y as n o r m a l c o n c e n t r i c f o l d s w i t h an 
a m p l i t u d e o f a few c e n t i m e t e r s o r , more r a r e l y , d e c i ­
meters . 

J o i n t s and f r a c t u r e s a r e v e r y f r e q u e n t and e a s i l y 
measured. Shear p l a n e s were o c c a s i o n a l l y seen and 
measured, though most s h e a r zones a r e r e c e s s i v e and 
not exposed a t t h e s u r f a c e . S l i c k e n s i d e s and o t h e r 
l e s s f r e q u e n t f e a t u r e s were measured but i n too few 
numbers t o be o f much use. 

A l l the s t r u c t u r a l measurements have been p l o t t e d as 
TT diagrams on Schmidt e q u a l a r e a s t e r e o n e t s . F o r 
th o s e f e a t u r e s o f w h i c h a s u f f i c i e n t q u a n t i t y o f d a t a 
i s a v a i l a b l e , c o n t o u r diagrams have been drawn, u s i n g 
a c i r c u l a r c o u n t e r c o v e r i n g 1% o f the a r e a o f the net 
and c o u n t i n g on a 1 cm g r i d . 

N o r m a l l y , f o r a s t u d y o f t h i s t y p e , t h e map a r e a i s 
d i v i d e d i n t o s t r u c t u r a l domains i n o r d e r t o i s o l a t e 
s p e c i f i c f e a t u r e s o r p a r t s o f f e a t u r e s ; S i n c e such 
domains a r e not r e a d i l y r e c o g n i z e d on the map, t h i s 
c o u l d have been done o n l y by a time-consuming t r i a l 
and e r r o r p r o c e s s t h a t was not f e a s i b l e , o r by the use 
of a computer, w h i c h was not a v a i l a b l e . T h e r e f o r e a 
v e r y n a i v e a p p r o a c h , p l o t t i n g a l l measurements o f any 
one type on a s i n g l e s t e r e o n e t , has been used. The 
o n l y e x c e p t i o n t o t h i s i s t h a t j o i n t s and f r a c t u r e s 
measured i n l i t h o l o g i c U n i t s 14 and 15 have been s e p a ­
r a t e d from t h o s e i n t h e o l d e r r o c k s . 

F o r a l l 'che r e a s o n s g i v e n above, t h i s attempt at a 
s t r u c t u r a l s t u d y must be viewed w i t h s c e p t i c i s m . How­
e v e r , some g e n e r a l i z a t i o n s a r e p o s s i b l e , w h i c h g i v e 
some i n s i g h t t o s t r u c t u r e on the p r o p e r t y . 

The f o l l o w i n g s t r u c t u r a l f e a t u r e s have been d e t e r m i n e d 

SI 
S2 
S3 

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

s c h i s t s 
s a b t r c 

289°/87° N 
2?° v e r t i c a l 
23c/80° SB 
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S5 
S6 
S7 
S8 
L I 
L7 

f r a c t u r e s i n gabbro 
f r a c t u r e s i n gabbro 
a x i a l p l a n e s o f minor 
f r a c t u r e s i n gabbro 
m i n e r a l l i n e a t i o n 
m i n o r f o l d axes 
( c o r r e s p o n d t o S7) 

f o l d s 

105°/vertical 
l65°/vertical 
35°/87° MW 
50°/85° NW 
298°/horizontal 
v e r t i c a l ? 
(see F i g . 5 ) 

The o r i e n t a t i o n s g i v e n above were o b t a i n e d by e s t i m a t i n g 
t h e c e n t e r s o f g r a v i t y o f the h i g h e s t c o n t o u r s on the 
c o n t o u r d i a g r a m s . Note, however, t h a t on the diagrams 
the c l u s t e r s o f p o i n t s t e n d t o be s p r e a d around the 
o u t e r r i m ( i . e . the 90° mark) o f t h e net i n s t e a d o f 
f o r m i n g good c l u s t e r s . T h i s i s n o t i c e a b l e i n t h e s c h i s t ­
o s i t y and becomes extreme i n t h e f r a c t u r e s i n t h e gabbro. 
The r e a s o n f o r t h i s w i l l be d i s c u s s e d below, but i t s h o u l d 
be n o t e d h e r e t h a t t h i s r e s u l t s i n the o r i e n t a t i o n s o f 
s p e c i f i c f e a t u r e s b e i n g p o o r l y d e f i n e d . 

The f o l l o w i n g sequence o f development o f s t r u c t u r a l f e a ­
t u r e s i s p r o p o s e d : 

1. V o l c a n o - s e d i m e n t a r y sequence d e p o s i t e d . 

2. T e c t o n i s m r e s u l t i n g i n metamorphism o f the v o l c a n i c s 
and s e d i m e n t s , and development o f the s c h i s t o s i t y S I 
o r i e n t e d 289°/87° N. Such s c h i s t o s i t y commonly forms 
i n c o n j u n c t i o n w i t h s i m i l a r t y p e f o l d i n g , p a r a l l e l 
t o t he a x i a l p l a n e o f the f o l d s . S i n c e so l i t t l e i s 
known about the l a y e r i n g h e r e , t h e r e i s no d i r e c t 
e v i d e n c e t h a t such f o l d i n g t ook p l a c e but t h e w r i t e r 
presumes t h a t i t d i d . 

The m i n e r a l l i n e a t i o n , L I , o c c u r s i n the p l a n e o f 
the s c h i s t o s i t y ( t h a t i t does not appear so on the 
s t e r e o n e t i s the r e s u l t o f a s t a t i s t i c a l l y p o o r 
sample) and i s n e a r h o r i z o n t a l . I t d e v e l o p e d a t the 
same t i m e as the s c h i s t o s i t y . Such l i n e a t i o n s o f t e n 
d e v e l o p p a r a l l e l to the axes o f s i m i l a r f o l d s , but 
a g a i n t h e r e i s no d i r e c t e v i d e n c e t h a t such i s the 
case h e r e . 
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The w r i t e r b e l i e v e s t h a t t h e f r a c t u r e system 32 
formed a t the same t i m e as t h e s c h i s t o s i t y , p o s s i b l y 
as t e n s i o n f r a c t u r e s i n the p l a n e o f the major (71) 
and i n t e r m e d i a t e ({T~2) p r i n c i p l e axes o f the s t r e s s 
f i e l d i n e f f e c t as the s c h i s t o s i t y formed. 

The major p r i n c i p l e s t r e s s a x i s would have been o r i ­
e n t e d a t r o u g h l y 199°/87° S, p e r p e n d i c u l a r t o the 
s c h i s t o s i t y . 

3- I n t r u s i o n o f U n i t s 14 and 15 (gabbro and a n d e s i t i c 
r o c k s ) . 

4. C o n j u g a t e s e t s o f f r a c t u r e s S3 and S4 formed, as a 
r e s u l t o f a s t r e s s f i e l d w i t h major p r i n c i p l e a x i s 
( T l ) o r i e n t e d a t r o u g h l y 50°/7° ME. 

5. S t r e s s f i e l d a r o s e w i t h T l o r i e n t e d at 135°/+ h o r i ­
z o n t a l . T h i s caused c o n j u g a t e s e t s o f f r a c t u r e s S5 
and S6 t o form and l o c a l l y deformed the s c h i s t o s i t y 
i n t o s m a l l s c a l e f o l d s w i t h a x i a l p l a n e s S7 and 
axes L7. T h i s f i e l d c aused no d i s c e r n i b l e major f o l d s 
but d i d r e s u l t i n minor bends o f a l l p r e v i o u s p l a n a r 
and l i n e a r f e a t u r e s about a v e r t i c a l a x i s . 

T h i s d e f o r m a t i o n was s l i g h t and i t i s assumed t h a t 
t h e i r most f r e q u e n t l y o b s e r v e d o r i e n t a t i o n s , seen as 
h i g h s on the c o n t o u r d i a g r a m s , c l o s e l y r e p r e s e n t t h e 
o r i g i n a l o r i e n t a t i o n s o f t h e s e f e a t u r e s . 

A major unanswered q u e s t i o n i s when d i d the l a r g e e a s t -
west f a u l t t h r o u g h the mine zone form? I t p o s t - d a t e s i n ­
t r u s i o n o f t h e gabbro but i s o t h e r w i s e undated. 

A l t h o u g h the g a b b r o i c r o c k s a r e u s u a l l y m a s s i v e , some 
h i g h l y s c h i s t o s e r o c k s a r e b e l i e v e d t o have been d e r i v e d 
from the gabbro. These a r e o f t e n found near c o n t a c t s w i t h 
s c h i s t s o f U n i t s 1,2 o r 3, o r n e a r s h e a r zones. They may 
have formed d u r i n g one o r s e v e r a l e p i s o d e s o f minor t e c -
t o n i s m but t h e i r f o r m a t i o n cannot be d a t e d r e l a t i v e t o 
o t h e r f e a t u r e s which are younger t h a n the i n t r u s i o n o f 
the gabbro. 



- 46 -

F r a c t u r e s e t S8 i s undated r e l a t i v e t o o t h e r f r a c t u r e 
s e t s and may not r e a l l y be a d i s t i n c t s e t , as i t i s 
r e p r e s e n t e d by o n l y a weak h i g h on t h e c o n t o u r d i a g r a m . 

F i g u r e 6 shows a c r o s s - s e c t i o n t h r o u g h t h e mine a r e a , 
drawn t o t h e same s c a l e as t h e g e o l o g i c a l map. G r a p h i t i c 
r o c k s , U n i t 4, e n c o u n t e r e d t h r o u g h most o f d r i l l h o l e 
MS-74-1, are used as a marker h o r i z o n t o i n d i c a t e the 
g e n e r a l a t t i t u d e o f l a y e r i n g i n the s c h i s t s i m m e d i a t e l y 
n o r t h o f the f a u l t . F o l d s shown i n U n i t 4 a r e i n t e n d e d 
t o i l l u s t r a t e o n l y t h e s t y l e o f f o l d i n g t h a t the w r i t e r 
b e l i e v e s i s p r e s e n t , not a c t u a l i n d i v i d u a l f o l d s . 

S i n c e good marker h o r i z o n s were not e n c o u n t e r e d i n t h e 
diamond d r i l l h o l e s o u t h o f t h e f a u l t , l i t t l e i s known 
about t h e a t t i t u d e o f o r i g i n a l l a y e r i n g t h e r e . 

The above d i s c u s s i o n s e r v e s m o s t l y t o i n d i c a t e how poor 
our knowledge o f the s t r u c t u r e on t h e p r o p e r t y i s . Hope­
f u l l y , c o n t i n u i n g d e t a i l e d work on t h e s u r f a c e , a i d e d 
i n t h e f u t u r e by more diamond d r i l l i n g and some work 
u n d e r g r o u n d , w i l l g r a d u a l l y c l a r i f y t he p i c t u r e . 
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7. GEOLOGY AND STRUCTURAL KNOWLEDGE FROM MINE WORKINGS 

F o l l o w i n g c o m p l e t i o n o f the s u r f a c e g e o l o g y on the Mt. 
S i c k e r p r o p e r t y , some f u r t h e r s t u d y has been done o f 
t h e g e o l o g y i n the mine w o r k i n g s . The p r i n c i p l e s o u r c e s 
o f i n f o r m a t i o n are some o l d mine maps d a t i n g from the 
o p e r a t i o n o f t h e Tyee Mine. S m a l l amounts o f i n f o r m a t i o n 
were a l s o g l e a n e d from o t h e r s o u r c e s . There i s a l m o s t no 
g e o l o g i c a l i n f o r m a t i o n from t h e L e n o r a Mine. Three c r o s s -
s e c t i o n s have been drawn ( F i g u r e s 8,9> and 10) t o a s c a l e 
o f 1" = 80', c o n f o r m i n g t o the s c a l e used f o r t h e o r i g i n a l 
mine d r a w i n g . T h e i r l o c a t i o n s are shown on a p l a n v i e w 
o f t h e o r e b o d i e s ( F i g u r e 11) drawn t o a s c a l e o f 1:2,500 
wh i c h conforms t o t h a t o f the g e o l o g i c a l map o f t h e 
p r o p e r t y . 

On the o r i g i n a l mine drawings the l i t h o l o g i c a l c l a s s i f i ­
c a t i o n s t h a t were used a r e B l a c k S c h i s t , Grey S c h i s t , 
Green S c h i s t , and D i o r i t e . Of t h e s e , o n l y two c o r r e l a t e 
d i r e c t l y w i t h the c l a s s i f i c a t i o n used on t h e g e o l o g i c a l 
map, v i z : B l a c k S c h i s t = S ub-Unit 4a, D i o r i t e = Sub-
U n i t s 14a, b o r c. Much o f t h e Green S c h i s t p r o b a b l y 
c o r r e s p o n d s t o S u b - U n i t l 4 d , but some o f i t must a l s o 
be t u f f a c e o u s o r c o r r e s p o n d t o the more c h l o r i t i c members 
o f U n i t 1. Most o f the Grey S c h i s t p r o b a b l y c o r r e s p o n d s 
t o U n i t 1. 

The o r i g i n a l d r a w i n g s showed no s t r u c t u r a l i n f o r m a t i o n 
or i n t e r p r e t a t i o n . The i n t e r p r e t a t i o n shown he r e i s t h e 
p r e s e n t w r i t e r ' s , as i n f l u e n c e d by S t e v e n s o n ( 1 9 4 5 ) . 
O t h e r i n t e r p r e t a t i o n s a r e p o s s i b l e . 

F i g u r e 8 shows a n o r t h - s o u t h s e c t i o n i n t h e p l a n e o f the 
Tyee S h a f t . The n o r t h and s o u t h ore b o d i e s a r e s e p a r a t e d 
from each o t h e r by a s t e e p , s l i g h t l y s i n u o u s f a u l t , w i t h 
t h e n o r t h o r e body about 150 f e e t o r 45 meters deeper 
t h a n t h e s o u t h . Whether the two ore b o d i e s , a t some ti m e 
i n t h e i r h i s t o r y , were a t the same d e p t h i s not known. 

On t h e n o r t h s i d e o f and a d j a c e n t t o t h e n o r t h ore body, 
the " B l a c k S c h i s t " or g r a p h i t e s c h i s t d i p s about 65° 
s o u t h . The p r o f i l e shown i s v e r y s i m p l e but t h e w r i t e r 
s u s p e c t s t h a t the t r u e p r o f i l e i s complex w i t h many minor 
f o l d s and f a u l t s . 
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G r a p h i t e s c h i s t appears a d j a c e n t t o the l o w e r p a r t o f 
the s o u t h o r e body, but d i s a p p e a r s somewhere above the 
165 l e v e l , w e l l below the top o f the ore body. I t d i p s 
s t e e p l y n o r t h . 

The g r a p h i t e s c h i s t s on the n o r t h and s o u t h s i d e s o f the 
f a u l t come t o g e t h e r a t the f a u l t a t about the 300 l e v e l , 
t hough such s c h i s t forms th e w a l l o f the f a u l t t o a much 
g r e a t e r d e p t h on the s o u t h t h a n on the n o r t h . The s t r u c ­
t u r e has a s y n f o r m a l a s p e c t and, p r i o r t o f a u l t i n g , may 
have been a synform. 

S e c t i o n D-D' ( F i g u r e 9 ) , about 190 meters e a s t o f the 
Tyee S h a f t , shows a s t r u c t u r e s i m i l a r t o t h a t at the s h a f t , 
e x c e p t t h a t n o t h i n g i s known about the o r e b o d i e s , i f 
t h e y e x i s t , below the 165 l e v e l . Note, however, t h a t the 
e x p e c t e d p o s i t i o n o f the n o r t h o r e body i s f a r t h e r s o u t h 
and n e a r e r the f a u l t . 

The n e x t s e c t i o n , E-E' ( F i g u r e 10) i s o n l y 40 meters f a r t h e r 
e a s t , but t h e g r a p h i t e s c h i s t n o r t h o f the f a u l t has 
s h i f t e d s o u t h , and the s t r u c t u r a l l o c a t i o n where the n o r t h 
o r e body would be e x p e c t e d has been cut o f f by the f a u l t . 

F i g u r e 11 shows the same s t r u c t u r e i n p l a n v i e w , u s i n g the 
o r e b o d i e s as m arkers. The s o u t h ore body t r e n d s more o r 
l e s s e a s t - w e s t , c l o s e l y bounded on the n o r t h by the f a u l t . 
Our knowledge o f i t ends 230 meters e a s t o f the Tyee 
S h a f t , b u t i t p r o b a b l y c o n t i n u e s i n some form t o the 
R i c h a r d I I I S h a f t and p o s s i b l y beyond. 

The n o r t h o r e body t r e n d s a l m o s t due e a s t from the Lenora 
Mine u n t i l about 110 meters e a s t o f the Tyee S h a f t i t 
bends t o t h e s o u t h . One hundred and s i x t y meters e a s t o f 
t h e s h a f t t h e s t o p i n g , and our knowledge o f the ore body, 
end, but i t s " h o r i z o n " , marked by g r a p h i t e s c h i s t , can be 
f o l l o w e d t o about 220 meters e a s t , where i t i s cut o f f 
by the f a u l t . 

T h i s s t r u c t u r a l i n t e r p r e t a t i o n r a i s e s the q u e s t i o n o f how 
f a r and w h i c h way the n o r t h ore body h o r i z o n has been d i s ­
p l a c e d on t h e s o u t h s i d e o f t h e f a u l t . The w r i t e r has no 
answer a t t h i s t i m e , but hopes t h a t g e o p h y s i c s w i l l p r o ­
v i d e some c l u e s . 
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8. MINERALIZATION 

8.1. Mine 

A l l a v a i l a b l e i n f o r m a t i o n about th e mine w o r k i n g s 
has been examined, but i t has not p r o v e d p o s s i b l e 
t o e s t i m a t e how much ore might r e m a i n . P l a n s o f the 
d r i f t s a r e i n c o m p l e t e , and the l o c a t i o n s o f a l l 
underground d r i l l h o l e s d r i l l e d s i n c e 1939 have been 
p l o t t e d . However, a s s a y s a r e not a v a i l a b l e f o r most 
o f t h e d r i l l h o l e s . A v a i l a b l e p l a n s and s e c t i o n s 
show p l a n s o f some s t o p e s , p a r t i a l s e c t i o n s o f o t h e r s , 
and g i v e no i n f o r m a t i o n c o n c e r n i n g some, so t h e 
w r i t e r has been u n a b l e t o d e t e r m i n e what was a c t u a l l y 
mined. 

P r e v i o u s l y mined o r e b o d i e s are n e a r t h e s o u t h w a l l 
o f t h e s o u t h s c h i s t p a n e l , w i t h i n t h e "Mine P a n e l " , 
s e p a r a t e d from t h e main p a r t o f t h e s o u t h p a n e l by 
s m a l l e r d i o r i t e b o d i e s . W i t h i n t h e mine p a n e l are 
o r were two o r e b o d i e s ( N o r t h and S o u t h ) , about 150 
f e e t a p a r t , p a r a l l e l t o each o t h e r and c o n f o r m a b l e 
w i t h t h e e n c l o s i n g s c h i s t s . Two t y p e s o f ore o c c u r : 
m a s s i v e b a r 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 ore 
w i t h some g a l e n a and q u a r t z ore c o n t a i n i n g p y r i t e 
and c h a l c o p y r i t e . The o r e b o d i e s a r e d i s c o n t i n u o u s , 
and f a u l t i n g c o m p l i c a t e s the p i c t u r e s l i g h t l y . There 
appears t o be a c l o s e s p a t i a l r e l a t i o n s h i p between a 
d i s t i n c t i v e g r a p h i t e s e r i c i t e s c h i s t and t h e m a s s i v e 
o r e b o d i e s . 

P l a n s accompanying t h i s r e p o r t show some o f t h e ore 
b l o c k e d out by Twin " J " Mines on t h e L e n o r a # 2, 
Tyee 265 and Tyee 200 l e v e l s o f t h e n o r t h orebody. 
I t i s assumed t h a t much o f t h i s o r e was mined out 
i n t h e 1940's. The p l a n s a r e i n c l u d e d h e r e f o r t h e 
i n d i c a t i o n s t h e y g i v e o f the s i z e and grades o f 
o r e " b l o c k s " t h a t o c c u r r e d i n the n o r t h orebody. 

A l l s t o p i n g c a r r i e d out w i t h i n the o l d L e n o r a and 
Tyee mines, above th e L e n o r a 3 l e v e l w h i c h i s about 
360 f e e t below the top o f t h e Tyee s h a f t . The s h a f t 
goes t o a d e p t h o f about 1450', w i t h e x p l o r a t o r y 
d r i f t s a t s e v e r a l l e v e l s . Three f e e t o f b a r i t e 
m i n e r a l i z a t i o n a r e r e p o r t e d 208 f e e t s o u t h o f t h e 
s h a f t on t h e 1000 f o o t l e v e l . 
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The R i c h a r d I I I Mine n e v e r a t t a i n e d s i g n i f i c a n t 
p r o d u c t i o n , but t h e s h a f t was sunk t o about 500 
f e e t , w i t h d r i f t s at 4 l e v e l s . M i n e r a l i z a t i o n has 
been r e p o r t e d a t a l l l e v e l s , and a t r i a l shipment 
o f 1 t o n from the 500 l e v e l a s s a y e d 3.29% c o p p e r , 
0.66 o z / t o n Au and 25-85 o z / t o n Ag. At t h e time 
of t h i s shipment (1903) z i n c was c o n s i d e r e d a d e t r i ­
ment and was not r e p o r t e d i n the a s s ay r e s u l t s . 

R e p o r t s d a t i n g from t h e e a r l y 1900's f r e q u e n t l y 
mention c h l o r i t i c s c h i s t s a s s o c i a t e d w i t h t h e o r e -
b o d i e s , w h i c h c o n t a i n what was t h e n thought o f as 
low-grade copper m i n e r a l i z a t i o n ; 2% copper or l e s s . 
I t may w e l l be t h a t a l a r g e amount o f such m a t e r i a l 
remains i n t h e w o r k i n g s , but no s p e c i f i c i n f o r m a t i o n 
i s a v a i l a b l e . -

J.A.C. Ross, who v i s i t e d t h e Twin " J " Mine (Tyee-
L e n o r a ) i n t h e 1940's has t o l d t h e w r i t e r t h a t a t 
t h e time o f h i s v i s i t many o f t h e o l d d r i f t s had 
b r o k e n z i n c ore s t a c k e d a l o n g t h e i r w a l l s , l e f t by 
the e a r l y m i n e r s as waste. Presumably the Twin " J " 
Mine o p e r a t o r s e v e n t u a l l y removed as much o f t h i s 
as was a c c e s s i b l e t o them, but some o f t h i s m a t e r i a l 
may r e m a i n I n d r i f t s i n t h e s o u t h orebody which 
were n e v e r r e - o p e n e d . 

West o f the Tyee s h a f t , I n t h e v i c i n i t y o f t h e 
L e n o r a w o r k i n g s , c o n s i d e r a b l e m i n e r a l i z a t i o n i s r e ­
p o r t e d t o be v i s i b l e on t h e s u r f a c e . T h i s was des­
c r i b e d by Sheppard i n a p r o g r e s s r e p o r t t o Mt. S i c k e r 
Mines d a t e d November 30, 1968: 

a b l o c k o f h i g h grade m i n e r a l i z a t i o n u n c o v e r e d 
by s t r i p p i n g n e a r t h e p o r t a l o f the L e n o r a No. 2 
a d i t . D e s c r i b e d as " o c c u r r i n g i n a f l a t - l y i n g , 
s o u t h - s t r i k i n g f o l d " , i t measures 20 meters x 6 
meters and a s s a y s 0.06 o z / t o n Au, 2.55 o z / t o n Ag, 
1.02% Cu, 9-05% Zn and 54.80% b a r i t e . I t i s not 
known i f t h i s m i n e r a l i z a t i o n i s p a r t i a l l y mined 
out underground. 
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60 meters s o u t h e a s t o f the L e n o r a No. 2 a d i t , 
s t r i p p i n g exposed "massive ore s i m i l a r t o " t h a t 
a t t h e No. 2 a d i t , w i t h a w i d t h o f 24 m e t e r s , 
l e n g t h o f 76 meters and d e p t h o f 30 m e t e r s . The 
r e p o r t e d w i d t h seems t o o l a r g e f o r t h i s t y p e 
o f d e p o s i t , and no i n d i c a t i o n i s g i v e n as t o how 
t h e depth was d e t e r m i n e d . Sheppard p o s t u l a t e s a 
" t i e - i n " w i t h t h e exposure a t the No. 2 a d i t . 

m a s s i v e ore i n t h e n o r t h w a l l o f t h e open p i t 
was exposed a f t e r heavy r a i n caused s l o u g h i n g . 
Samples from t h e n o r t h and s o u t h w a l l s a veraged 
0.195 o z / t o n Au, 3.40 o z / t o n Ag, 3-57% Cu, 0.45% 
Pb, 12.74% Zn, 36.0% b a r i t e . I t i s not known t o 
what e x t e n t t h i s m i n e r a l i z a t i o n was mined out 
underground. 

a c c o r d i n g t o Sheppard, "An e x a m i n a t i o n o f t r e n c h e s 
c u t below the Tyee s h a f t dump 170 f e e t n o r t h o f 
t h e No. 2 a d i t o v e r a y e a r ago, f o r the l e a c h i n g 
program, r e v e a l e d s t r o n g p y r i t e and c h a l c o p y r i t e 
m i n e r a l i z a t i o n i n s e r i c i t e s c h i s t . These ob­
s e r v a t i o n s b e a r out t h e o l d r e p o r t s o f low grade 
copper i n t h e s c h i s t i n the Tyee and the p r e s e n t 
t h e o r y t h a t a l a r g e p o t e n t i a l o f low grade copper 
ore e x i s t s i n the s h e a r e d s c h i s t zone." 
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8.2. S u r f a c e 

The r i c h e s t m i n e r a l o c c u r r e n c e t h a t can be seen on the 
s u r f a c e i s l o c a t e d i n a s m a l l open p i t , e x c a v a t e d im­
m e d i a t e l y s o u t h o f t h e p o r t a l o f the o l d L e n o r a # 1 
l e v e l . R e l a t i v e t o t h e g r i d , I t i s on the 0 N base l i n e , 
about 30 meters west o f 8 W. 

I n the f l o o r o f t h i s p i t , u s u a l l y c o v e r e d by r u b b l e , 
m a s s i v e p y r i t e - c h a l c o p y r i t e m i n e r a l i z a t i o n , w i t h f i n e 
g r a i n e d grey q u a r t z gangue, c r o p s o u t . The s u l p h i d e s are 
f i n e g r a i n e d , w i t h p y r i t e and c h a l c o p y r i t e mixed t o g e t h e r , 
a l t h o u g h t h e r e i s a s l i g h t s e g r e g a t i o n i n t o p y r i t e r i c h 
and c h a l c o p y r i t e r i c h s t r e a k s . M i n o r c o v e l l i t e and b o r n i t e 
appear on the weathered s u r f a c e s o f specimens. 

The s i z e o f t h i s body o f m a s s i v e m i n e r a l i z a t i o n i s unkncv;n 
s i n c e o n l y a s m a l l a r e a , l e s s than 1/2 meter s q u a r e , has 
been exposed i n the bottom o f t h e p i t . I t may be connected 
w i t h ore b o d i e s t h a t were mined underground. I t o c c u r s 
i n the e a s t - w e s t f a u l t zone o f the mine a r e a , s t r u c t u r a l l y 
below the g r a p h i t e s c h i s t h o r i z o n . 

Q u a r t z s e r i c i t e s c h i s t s exposed i n t h e n o r t h w a l l o f t h i s 
p i t a re p y r i t i f e r o u s and c o n t a i n t r a c e amounts o f c h a l c c -
p y r i t e . The p y r i t e o c c u r s d i s s e m i n a t e d o r as e n r i c h e d 
bands a few c e n t i m e t e r s w i d e , p a r a l l e l t o the s c h i s t o s i t y . 
These bands may c o n t a i n up t o 40% p y r i t e w i t h t r a c e s o f 
c h a l c o p y r i t e . M a l a c h i t e and b l a c k copper o x i d e s coat 
f r a c t u r e s and weathered s u r f a c e s . A s e l e c t e d band s p e c i ­
men from t h e p i t w a l l gave an assay o f 0.548% Cu, 0.04% 
Pb, 0 . 1 7 % Zn and 0.23 o z / t o n Ag. P a r t o f the copper i n 
t h i s assay I s b e l i e v e d t o be c o n t a i n e d i n o x i d e s o r c a r ­
b onates . 

West o f the mine a r e a , t h e e a s t - w e s t f a u l t forms a s t e e t -
w a l l e d c r e e k g u l l y I n w h i c h , west o f l i n e 28 W, s e r i c i t e 
q u a r t z , c h l o r i t e s e r i c i t e q u a r t z , c h l o r i t e s e r i c i t e q u a r t z 
augen s c h i s t s , and gabbro a r e exposed. Bands and seams 
o f p y r i t e a few c e n t i m e t e r s t h i c k and r a n g i n g from 10% 
t o massive are common i n t h e s e s c h i s t s . A few o f these 
c o n t a i n s i g n i f i c a n t amounts o f c h a l c o p y r i t e . 

The c r e e k which f l o w s i n t h i s g u l l y o r i g i n a t e s i n the mine 
a r e a and f l o w s t h r o u g h o r o v e r dump m a t e r i a l b e f o r e r e a c h ­
i n g the g u l l y . I t I s h i g h l y c o n t a m i n a t e d by z i n c , as 
e v i d e n c e d by c o a t i n g s o f a b l u i s h w h i t e m i x t u r e of 
s m l t h s o n i t e and h y d r o - z i n c i t e t h a t c o a t s p a r t s o f the 
g u l l y w a l l s . Presumably t h e r e i s some copper c c n t a m i n a t i : n 
i n the water as w e l l . F o r t h i s r e a s o n , a s s a y s o b t a i n e d 
from r o c k s exposed i n t h i s g u l l y are s u s p e c t . The assays 



t a b u l a t e d below were o b t a i n e d from s e l e c t e d hand s p e c i ­
mens o f p y r i t i f e r o u s r o c k s from the g u l l y . C h a l c o p y r i t e 
was v i s i b l e i n the l a s t two: 

Cu % 

0.033 
.029 
.013 
.013 
.015 

2.050 
18.350 

Pb % 

0. 02 
0.03 
0.03 
0.02 
0.03 
0. 04 
0.04 

Zn % 

0.02 
0.06 
0.03 
0.03 
0.04 
0.13 
0.47 

Ag o z / t o n 

0.08 
0.11 
0.07 
0.04 
0.07 
0.38 
1.53 

The f o l l o w i n g two a s s a y s a r e o f specimens o b t a i n e d from 
an o l d hand t r e n c h n e a r l i n e 20 W and i m m e d i a t e l y n o r t h 
o f the c r e e k , but away from any p o s s i b l e c o n t a m i n a t i o n : 

Cu % Pb % Zn % Ag o z / t o n 

0.014 0.02 0.02 0.05 
2.975 0.02 0.03 0.27 

These m i n e r a l o c c u r r e n c e s west o f the mine a r e a , though 
w i d e s p r e a d , are s m a l l . They may suggest the p r o x i m i t y 
o f l a r g e r b o d i e s o f m i n e r a l i z a t i o n , but more i n f o r m a t i o n 
p r o b a b l y b e s t o b t a i n e d u s i n g g e o p h y s i c a l methods, i s 
needed. 

I n the southwest c o r n e r o f the mapped a r e a , few o c c u r ­
r e n c e s o f v i s i b l e m i n e r a l i z a t i o n have been found. The 
most n o t a b l e one i s n e a r s t a t i o n 3+303 on l i n e 22 W. 
Here an a d i t was once d r i v e n s o u t h e a s t a l o n g a shear 
zone. The e n t r a n c e i s p a r t l y c a v e d , but v i s i b l e i s a v e i 
o f r u s t y w e a t h e r i n g , p y r i t i f e r o u s q u a r t z , f o l l o w i n g t he 
sh e a r zone and d i v i d e d and bounded by 2 c e n t i m e t e r wide 
s h e a r s f i l l e d w i t h s h i n y b l a c k c h l o r i t e . P y r i t e makes 
up about 30% o f the v e i n , much o f i t c o n c e n t r a t e d i n 3 
t o 4 c e n t i m e t e r wide bands o f up to 90% p y r i t e . The 
p y r i t e c o n t a i n s a t r a c e o f c h a l c o p y r i t e , and a s e l e c t e d 
specimen, on a s s a y , was found t o c o n t a i n C.^32% Cu. 



- 54 -

Near s t a t i o n 3+00 S on l i n e 20 W, a s i l i c i f i e d and 
p a r t l y c h l o r i t i z e d t u f f c o n t a i n s minute q u a n t i t i e s 
o f v i s i b l e c h a l c o p y r i t e as f i n e d i s s e m i n a t i o n s . An 
a s s a y e d specimen c o n t a i n e d 0.085% Cu. 

W i t h the e x c e p t i o n o f the m a s s i v e m i n e r a l i z a t i o n i n 
t h e p i t a l r e a d y m e n tioned, no m i n e r a l i z a t i o n has been 
f o u n d i n p l a c e on t h e s u r f a c e between t h e Lenora and 
R i c h a r d I I I M i n e s , e x c e p t f o r r a r e t r a c e s o f c h a l c o ­
p y r i t e . 

C r o s s i n g t h e 0 N base l i n e between 20 E and 24 E, and 
t r e n d i n g n o r t h w e s t - s o u t h e a s t i s a " p a n e l " o f s e r i c i t e 
q u a r t z and c h l o r i t e s e r i c i t e q u a r t z s c h i s t . Near con­
t a c t s between the s c h i s t and ga b b r o , the s c h i s t o f t e n 
c o n t a i n s v e r y minor amounts o f c h a l c o p y r i t e and/or 
m a l a c h i t e . I n two i n s t a n c e s where t h e a c t u a l c o n t a c t 
i s v i s i b l e , a d i t s have been d r i v e n 5 meters o r so 
s o u t h t h r o u g h s c h i s t i n t o the gabbro. The Westholme 
S h a f t was sunk t h r o u g h gabbro j u s t n o r t h o f the s c h i s t , 
i n t e r s e c t i n g i t a t d e p t h . 

S i x a s s a y s have been o b t a i n e d f r o m t h e s e s m a l l showings 
and from r u b b l e found on t h e Westholme dump. None o f 
t h e a s s a y s showed more th e n 0.05% Cu, 0.02% l e a d , 0.07% 
z i n c and 0.10 o z / t o n s i l v e r . 

The wide zone o f U n i t 1 s c h i s t s between the 0 N and 26 N 
base l i n e s c o n t a i n s numerous s m a l l o c c u r r e n c e s o f p y r i t e 
r i c h r o c k . These u s u a l l y c o n s i s t o f bands o r l e n s e s 
p a r a l l e l i n g the s c h i s t o s i t y , a few c e n t i m e t e r s wide and 
a few d e c i m e t e r s o r meters l o n g , c o n t a i n i n g 10% t o 50% 
p y r i t e i n a q u a r t z gangue. The p y r i t e o f t e n c o n t a i n s 
t r a c e s o f c h a l c o p y r i t e and r a r e l y a few p e r c e n t . 

Twenty-nine a s s a y s were o b t a i n e d o f specimens o f the 
p y r i t i f e r o u s m a t e r i a l . Of t h e s e , t e n c o n t a i n e d l e s s than 
0.01% Cu, t h i r t e e n had between 0.01% and 0.075% Cu, f o u r 
between 0.1% and 0.4% Cu and two g r e a t e r t h a n 1% Cu. The 
r e s u l t s a r e randomly d i s t r i b u t e d , e x c e p t f o r the two 
r i c h e s t , 2.92% and 1.37% Cu, w h i c h o r i g i n a t e near each 
o t h e r i n t h e southwest end o f a b u l l d o z e r t r e n c h near 
36 E, 4+50 S. 

Lead and z i n c c o n c e n t r a t i o n s a r e u n i f o r m l y o f the o r d e r 
o f 0.01% t o 0.03% i n t h i s s c h i s t zone, e x c e p t i n g a 
specimen from an a d i t near 20 E, 3+60 N, where 0.13% Pb 
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and 0.18% Zn accompany 0.120% Cu and 0.31 o z / t o n Ag. 
S i l v e r i s u s u a l l y l e s s t h a n 0.1 o z / t o n , but r u n s as h i g 
as 0.33 o z / t o n , b e i n g h i g h e r i n the more c u p r i f e r o u s 
s p ecimens. 

T h i s b r o a d s c h i s t zone i s not known t o c o n t a i n o t h e r 
t h a n t h e s m a l l p y r i t e - c h a l c o p y r i t e o c c u r r e n c e s d e s c r i b e 
I f any l a r g e r b o d i e s o f m i n e r a l i z a t i o n a r e p r e s e n t i n 
i t , t h e y r e m a i n t o be found by g e o p h y s i c a l o r o t h e r 
methods. 

E a s t o f l i n e 64 E, s o u t h o f the 26 N base l i n e and 
n o r t h o f the c e n t r a l body o f gabbro, i s an a r e a r e f e r r e 
t o by p r e v i o u s workers as t h e N o r t h e a s t Copper Zone. In 
t h i s a r e a r e s i s t i v i t y and c h a r g e a b i l i t y a n o m a l i e s found 
by a 1973 IP s u r v e y c o i n c i d e w i t h a copper anomaly i n 
s o i l s . 

At l e a s t t h r e e i r r e g u l a r bands o f h i g h l y s i l i c i f i e d r oc 
( U n i t 10) t r e n d n o r t h w e s t - s o u t h e a s t a c r o s s the zone. 
T h i s r o c k c o n t a i n s 1% t o 5% p y r i t e , d i s s e m i n a t e d o r con 
c e n t r a t e d i n d e c i m e t r i c pods w i t h i n w h i c h i t forms up 
t o 50% o f the r o c k . C h a l c o p y r i t e i s o f t e n f o u n d i n smal 
amounts as d i s s e m i n a t i o n s , w i t h o r w i t h o u t p y r i t e . 
M i n o r b l a c k copper o x i d e s a r e sometimes a s s o c i a t e d w i t h 
t h e c h a l c o p y r i t e . The a s s a y s t a b u l a t e d below a r e o f 
s e l e c t e d hand specimens o f t h i s m a t e r i a l : 

Cu % Pb % Zn % Ag o z / t o n Au o z / t o n 

0.157 0.01 0.02 0 . 04 0 . 001 
0.045 0 . 01 0.03 0.03 0 . 002 
0.052 0.01 0.03 0.03 0 . 002 
0.041 0.01 0.04 0.10 0 . 002 
1.750 0.01 0.05 0.29 0.002 
0.027 0.01 0.02 0.04 0.001 
0.025 0.01 0.02 0.02 0.002 
1.250 0.01 0.08 0.19 0. 004 
0.155 0.01 0.03 0.06 0.002 
0.018 0.01 0.02 0.03 0 . 004 

I n the same g e n e r a l a r e a , on the 56 N base l i n e about 
60 m west o f l i n e 68 E, a s m a l l o u t c r o p o f r u s t y gossan 
l i k e m a t e r i a l w i t h q u a r t z gangue gave the f o l l o w i n g 
a s s a y s : 
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Cu % Pb % Zn % Ag o z / t o n Au o z / t o n 

0.343 . 0.01 0.02 0.47 0.045 
0.418 0.01 0.02 0.41 

F o r c o m p a r i s o n , l e s s s i l i c i f i e d s c h i s t s i n the same 
a r e a r e t u r n e d the f o l l o w i n g r e s u l t s . The f i r s t t h r e e 
specimens were o f g r a p h i t i c s e r i c i t e s c h i s t , the o t h e r s 
o f p a r t l y s i l i c i f i e d c h l o r i t e s c h i s t : 

Cu % Pb % Zn % Ag o z / t o n Au o z / t o n 

0.027 0.01 0.03 0.08 0.002 
0.058 0.01 0.03 0.08 0.001 
0.042 0.01 0.05 0.09 0.001 
0.010 0.01 0.01 0.03 0.002 
0. 010 0.01 0.02 0.02 0.002 

A l l o f t h e m i n e r a l o c c u r r e n c e s d i s c u s s e d here have been 
s o u t h o f the 26 N base l i n e . The a r e a between the 26 N 
and 56 N base l i n e s c o n t a i n s many o l d t r e n c h e s and p i t s , 
a few a d i t s and f r e q u e n t o c c u r r e n c e s o f p y r i t i f e r o u s 
r o c k s , but no s i g n i f i c a n t ore m i n e r a l s . 

8.3. M i n e r a l i z a t i o n i n Diamond D r i l l H o l e s 

The d r i l l core from d r i l l i n g done by D r e s s e r M i n e r a l s 
i n 1974 c o n t a i n e d a few m i n e r a l o c c u r r e n c e s , a b r i e f 
d e s c r i p t i o n o f which i s g i v e n below. The h o l e s a r e 
d e s c r i b e d b e g i n n i n g w i t h t h e westernmost and g o i n g 
e a s t , not i n n u m e r i c a l o r d e r . F o r the l o c a t i o n s 
and d i r e c t i o n s o f the h o l e s , see t h e g e o l o g i c a l map. 
Note t h a t the a c t u a l d i p s o f h o l e s MS-74-8 and MS-74-6 
a r e n o t known; they a r e assumed t o be 45°. 
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DDH MS-74-7 
F o r t h e f i r s t 130.5 meters t h i s h o l e was d r i l l e d 
i n gabbro. The r e m a i n i n g 98 meters were i n q u a r t z 
augen s c h i s t w i t h v a r i a b l e r a t i o s o f s e r i c i t e t o 
c h l o r i t e . I n the s c h i s t , c h a l c o p y r i t e i s w i d e l y 
but s p a r s e l y d i s t r i b u t e d i n t r a c e amounts. 

DDH MS-74-8 

A l l b ut the f i r s t 33-5 meters o f t h i s h o l e were 
d r i l l e d t h r o u g h gabbro. No m i n e r a l i z a t i o n was en­
c o u n t e r e d . 

DDH MS-74-1 

T h i s h o l e i s n o t a b l e as the o n l y one which i n t e r ­
s e c t e d b a r i t e . From 30.5 m t o 33.5 m and from 
34.5 m t o 36.6 m, g r a p h i t e s c h i s t c o n t a i n s m i l l i ­
m e t r i c t o c e n t i m e t r i c bands o f v e r y f i n e g r a i n e d 
g r e y i s h m a t e r i a l t h a t i s p a r t l y b a r i t e . D r e s s e r ' s 
a s s a y s show 1% b a r i u m i n t h e s e s e c t i o n s . 

From 59.1 m t o 60.2 m t h e c o r e c o n s i s t s o f a f i n e 
g r a n u l a r , almost sandy t e x t u r e d m i x t u r e o f q u a r t z 
and b a r i t e , w i t h about 5% p y r i t e and p o s s i b l e t r a c e s 
o f c h a l c o p y r i t e . D r e s s e r ' s f i g u r e s show t h i s i n t e r ­
v a l t o c o n t a i n 30% b a r i u m , w h i c h concurs w i t h the 
w r i t e r ' s v i s u a l e s t i m a t e o f 50% b a r i t e . 

O t h e r w i s e , t h i s h o l e c o n t a i n s r a r e t r a c e s o f 
s p h a l e r i t e and g a l e n a . 

DDH, MS-74-2 

No m i n e r a l i z a t i o n was found i n t h i s h o l e . 
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DDH MS-74-5 
(No a s s a y s a v a i l a b l e , v i s u a l e s t i m a t e s o n l y ) 

Between 13-6 m and 17.4 m d e p t h , c h a l c o p y r i t e 
o c c u r s i n t r a c e amounts i n p y r i t i f e r o u s c h l o r i t e 
s e r i c i t e s c h i s t and c h l o r i t e s e r i c i t e q u a r t z s c h i s t . 

At 155-3 m and 156.8 m two 3 cm wide p y r i t e - r i c h 
bands c o n t a i n up t o 5% c h a l c o p y r i t e . 

O t h e r w i s e , t h i s h o l e c o n t a i n s r a r e and s c a t t e r e d 
t r a c e s o f c h a l c o p y r i t e . 

DDH MS-74-3 (No a s s a y s a v a i l a b l e ) 
A zone o f q u a r t z augen s e r i c i t e q u a r t z s c h i s t con­
t a i n s b e t t e r t h a n 10% p y r i t e from 115.7 m t o 119.6 
m. T h i s i n t e r v a l c o n t a i n s t r a c e amounts o f c h a l c o ­
p y r i t e t h r o u g h o u t , but w i t h i n i t a r e 0.4 m o f 
b e t t e r t h a n 1% Cp and 0.2 m o f about 7% Cp. 

At 165.5 m5 p y r i t i f e r o u s t u f f c o n t a i n s 0.3 m o f 
about 3% c h a l c o p y r i t e , w i t h t r a c e s o f c h a l c o p y r i t e 
c o n t i n u i n g t o 171.9 m. 

Between 201.3 m and 203-9 m, s i m i l a r t u f f c o n t a i n s 
up t o 10% p y r i t e , w i t h an average o f about 1% 
c h a l c o p y r i t e and l o c a l l y 5% c h a l c o p y r i t e . 

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

DDH MS-74-4 
(No a s s a y s a v a i l a b l e ) 

C h l o r i t e s e r i c i t e q u a r t z s c h i s t , sometimes con­
t a i n i n g q u a r t z augen and/or r e l i c t f e l d s p a r pheno­
c r y s t s , i s s p o t t e d w i t h " b l e a c h e d " zones where the 
c h l o r i t e has d i s a p p e a r e d due t o a l t e r a t i o n . Between 
22.9 m and 28.3 m, t r a c e amounts o f c h a l c o p y r i t e 
a r e p r e s e n t , r e s t r i c t e d t o the " b l e a c h e d " zones, .-.z 
26.8 m and 27-1 m, b l e a c h e d and i n t e n s e l y s i l i c i ­
f i e d r o c k c o n t a i n s about 25% p y r i t e and 25% c h a l c o ­
p y r i t e . 
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Between 93-3 m and 94.5 m, s e r i c i t e q u a r t z s c h i s t 
c o n t a i n s an a v e rage o f about 2% c h a l c o p y r i t e , a s ­
s o c i a t e d w i t h w h i t e q u a r t z . Patches a few c e n t i ­
m eters l o n g w i t h i n t h i s i n t e r v a l c o n t a i n up t o 
30% c h a l c o p y r i t e . E a r l i e r workers s p l i t t h i s c o r e 
and i t i s b a d l y b r o k e n , so i t i s not p o s s i b l e 
t o t e l l i f t h e q u a r t z and c h a l c o p y r i t e o c c u r as v e i n s . 

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

DDH MS-74-6 
(No a s s a y s a v a i l a b l e ) 

T h i s h o l e was d r i l l e d t h r o u g h c h l o r i t e s e r i c i t e 
q u a r t z s c h i s t and q u a r t z augen c h l o r i t e s e r i c i t e 
s c h i s t , cut by o c c a s i o n a l b a s i c dykes. T r a c e amounts 
of c h a l c o p y r i t e o c c u r f r e q u e n t l y i n t h e f i r s t 96 m, 
becoming r a r e below t h a t . 

8.4. Summary o f S u r f a c e M i n e r a l i z a t i o n 

The b e s t m i n e r a l i z a t i o n found on the s u r f a c e i s the 
m a s s i v e p y r i t e - c h a l c o p y r i t e exposed i n the L e n o r a 
p i t . The o l d mine a r e a , from the L e n o r a t o the 
R i c h a r d I I I , and i t s d i r e c t e x t e n s i o n s t o the e a s t 
and west, remains the most i n t e r e s t i n g t a r g e t . D r i l l 
h o l e s MS-74-7, 8, 1 and 2, d r i l l e d i n t h i s a r e a , 
f a i l e d t o i n t e r s e c t s i g n i f i c a n t m i n e r a l i z a t i o n , 
e x c e p t f o r a meter o f b a r i t e i n MS-74-1. T h i s demon-
s t a t e s the need f o r d e t a i l e d g e o p h y s i c a l work i n 
t h i s a r e a b e f o r e any more d r i l l i n g i s a t t e m p t e d 
(see F i g u r e s 6, 7 ) • 
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The N o r t h e a s t Copper Zone, s o u t h o f the 26 N base 
l i n e and e a s t o f 68 E, c o n t a i n s c h a l c o p y r i t e d i s ­
s e m i n a t e d i n h i g h l y s i l i c i f i e d s c h i s t . A s s a y s o f 
up t o 2% copper may be o b t a i n e d from s e l e c t e d s p e c i 
mens and t r a c e amounts o f c h a l c o p y r i t e a r e c o n ­
s i s t e n t l y p r e s e n t i n d r i l l c o r e . A c h a r g e a b i l i t y 
anomaly c o i n c i d e s w i t h a copper anomaly i n s o i l s . 

So f a r , t h e o n l y known m i n e r a l i z a t i o n i n t h i s 
a r e a i s d i s s e m i n a t e d copper o f low and i n c o n s i s t e n t 
g r a d e . T h i s i n i t s e l f i s not o f economic p o t e n t i a l . 
I t c o u l d , however, be an i n d i c a t o r o f more massive 
m i n e r a l i z a t i o n n e a r b y . An EM survey s h o u l d be done 
here t o complement t h e e x i s t i n g I P , g e o c h e m i c a l 
and g e o l o g i c a l i n f o r m a t i o n . 

The b r o a d zone o f s c h i s t s between the 0 N and 26 ?* 
base l i n e s c o n t a i n s numerous o c c u r r e n c e s o f p y r i t e -
r i c h l e n s e s a few c e n t i m e t e r s t h i c k and a few d e c i ­
meters l o n g . O c c a s i o n a l l y t h e s e c a r r y enough c h a l c o 
p y r i t e t o g i v e a s s a y s o f b e t t e r than 1% c o p p e r . 
Two d r i l l h o l e s n e a r t h e s o u t h e r n edge o f t h i s 
s c h i s t i n t e r s e c t e d a few zones l e s s t h a n a meter 
wide w i t h a few p e r c e n t c h a l c o p y r i t e . 

A l l the copper o c c u r r e n c e s found i n t h i s s c h i s t 
zone a r e s m a l l and have no economic p o t e n t i a l by 
t h e m s e l v e s . T h e i r f r e q u e n c y , however, p o i n t s out 
a need f o r g e o p h y s i c a l p r o s p e c t i n g i n t h i s a r e a , i n 
case l a r g e r and r i c h e r l e n s e s o f m i n e r a l i z a t i o n 
are p r e s e n t . 

At t h i s t i m e , t h e mine a r e a and i t s immediate v i ­
c i n i t y are b e l i e v e d t o be the most i m p o r t a n t areas 
f o r e x p l o r a t i o n . The N o r t h e a s t Copper Zone and the 
s c h i s t s between t h e 0 N and 26 N base l i n e s a r e 
of s e c o n d a r y and a p p r o x i m a t e l y e q u a l i m p o r t a n c e . 
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9. GEOCHEMISTRY IN ROCKS 

As th e g e o l o g i c a l mapping was b e i n g done, the g e o l o g i s t s 
r o u t i n e l y c o l l e c t e d specimens o f the r o c k from most o u t ­
c r o p s . U s u a l l y ( e x c l u d i n g U n i t s 14, 15 and 16), two o r 
more were c o l l e c t e d , one i n t e n d e d s p e c i f i c a l l y f o r a n a l ­
y s i s . I n o t h e r cases a specimen f o r a n a l y s i s was cut 
from a r e f e r e n c e specimen. 

Care was t a k e n t o o b t a i n specimens as f r e s h as p o s s i b l e 
but some specimens were u n a v o i d a b l y weathered. 

Seven hundred and seventy-two specimens were g e o c h e m i c a l l y 
a n a l y s e d f o r c o p p e r , l e a d , z i n c and s i l v e r . The p r e p a r e d 
samples have been r e t a i n e d so t h a t they may be a n a l y s e d 
f o r o t h e r elements i n the f u t u r e . 

The r e s u l t s o f t h e a n a l y s e s were t r e a t e d s t a t i s t i c a l l y 
u s i n g t h e g r a p h i c a l method d e s c r i b e d by L e p e l t i e r (1969). 
The graphs appear i n Appendix 4. The t h r e s h o l d l e v e l s 
o b t a i n e d a r e Cu 270 ppm, Pb 36.3 ppm, Zn 205 ppm, Ag 
3.95 ppm. 

A l l t h e r e s u l t s o f g e o c h e m i c a l a n a l y s e s have been p l o t t e d 
on Maps 2 t o 5- Note t h a t t h e r e s u l t s o f a s s a y s have been 
p l o t t e d on the same maps, w i t h t h e f i g u r e s c o n v e r t e d t o 
ppm. However, because o f the d i f f e r e n t a n a l y t i c a l t e c h ­
n i q u e s u s e d , the assay r e s u l t s cannot be compared d i r e c t ­
l y t o t h e g e o c h e m i c a l r e s u l t s , and the assay f i g u r e s were 
not used i n t h e s t a t i s t i c a l t r e a t m e n t . 

Specimens which were a s s a y e d were d e l i b e r a t e l y chosen 
e i t h e r because o f an u n u s u a l l y h i g h s u l p h i d e c o n t e n t or 
because c o p p e r , l e a d or z i n c s u l p h i d e s were v i s i b l e . 
Samples a n a l y s e d g e o c h e m i c a l l y were chosen w i t h o u t t h a t 
d e l i b e r a t e b i a s . 

The maps show an almost random s c a t t e r i n g o f r e s u l t s which 
does n o t l e n d I t s e l f t o i n t e r p r e t a t i o n by d r a w i n g c o n t o u r s 
N e i t h e r a r e t h e r e s u l t s r e a d i l y c o r r e l a t e d w i t h s p e c i f i c 
r o c k t y p e s , even n o r t h o f t h e 26 N base l i n e where l i t h c l o 
g i c b o u n d a r i e s a r e most c l e a r l y d e f i n e d . 



- 63 -

One can p i c k out a r e a s where c l u s t e r s o r s c a t t e r i n g s o f 
v a l u e s above .the t h r e s h o l d l e v e l s o c c u r , and a r e a s where 
t h e y are a b s e n t . These a r e a s are e s s e n t i a l l y the same as 
t h o s e d i s c u s s e d under " M i n e r a l i z a t i o n " . 

There i s a n o t a b l e absence o f anomalous g e o c h e m i c a l r e ­
s u l t s , w i t h t h e e x c e p t i o n o f 3 s c a t t e r e d h i g h z i n c v a l u e s , 
n o r t h o f t h e 26 N. base l i n e . T h i s a r e a i s s i m i l a r l y n o t e d 
f o r a l a c k o f v i s i b l e m i n e r a l i z a t i o n . 

A f a i r l y r e c e n t open c u t n e a r 60 E, 9+00 N, y i e l d i n g a 
specimen w i t h 480 ppm Cu, 40 ppm Pb and 1900 ppm Zn, 
may have some s i g n i f i c a n c e as i t f a l l s w i t h i n an e a s t -
west t r e n d i n g c o p p e r anomaly found i n a s o i l g e o c h e m i s t r y 
s u r v e y by p r e v i o u s w o r k e r s . 

The N o r t h e a s t Copper Zone i s r e f l e c t e d by two t o t h r e e 
anomalous g e o c h e m i c a l r e s u l t s f o r Cu, Pb and Zn, as w e l l 
as g e o c h e m i c a l l y h i g h a s s a y r e s u l t s f o r . C u , Pb, Zn and Ag. 

The wide p a n e l o f s c h i s t s between the 0 N and 26 N base 
l i n e s c o n t a i n s s c a t t e r e d g e o c h e m i c a l h i g h s and g e o c h e m i c a l ­
l y h i g h a s s a y s . These a r e most common near i t s s o u t h e r n 
edge i n and n e a r t h e n o r t h e a s t t r e n d i n g t r e n c h t h a t c r o s s e s 
t h e 0 N base l i n e between 36 E and 40 E. P a r t o f the 
c l u s t e r o f h i g h v a l u e s here i s due t o the a c c e s s i b i l i t y 
o f the t r e n c h f o r s a m p l i n g . 

A few g e o c h e m i c a l l y h i g h assay r e s u l t s were o b t a i n e d near 
th e n o r t h e a s t e r n edge o f the s c h i s t p a n e l , where some o l d 
s h a l l o w s h a f t s a r e found. 

Near the p o r t a l s o f the Len o r a # 1 and Len o r a # 2 l e v e l s , 
a l l f o u r e l e m e n t s had h i g h c o n c e n t r a t i o n s i n a few geo­
c h e m i c a l a n a l y s e s and a s s a y s . I n t h i s a r e a where t u f f , 
g r a p h i t i c s c h i s t and q u a r t z s e r i c i t e s c h i s t w i t h o r w i t h ­
out augen a r e a l l f o u n d , no c o r r e l a t i o n can be made be­
tween r o c k t y p e s and c o n c e n t r a t i o n s o f Cu, Pb, Zn or Ag. 

G e o c h e m i c a l l y h i g h c o n c e n t r a t i o n s o f a l l f o u r elements 
were found i n r o c k s a l o n g the c r e e k and f a u l t zone west 
o f the L e n o r a Mine a r e a . There i s a pr o b l e m , a l r e a d y men­
t i o n e d , w i t h c o n t a m i n a t i o n i n t h i s a r e a , but copper m i n e r a l ­
i z a t i o n i s known t o be p r e s e n t , so t h a t the copper h i g h s 
must be a t l e a s t p a r t l y r e a l . 


