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INTRODUCTION 

T h i s f i e l d e x c u r s i o n w i l l examine t h r e e mines, each of which i l l u s t r a t e 
an i m p o r t a n t m i n e r a l d e p o s i t type on Vancouver I s l a n d . Westin i n R e s o u r c e s ' 
mine a t B u t t l e Lake i s a p o l y m e t a l l i c massive s u l f i d e d e p o s i t a s s o c i a t e d 
w i t h f e l s i c v o l c a n i c r o c k s . I s l a n d Copper's mine a t K o l b e r g I n l e t i s a p o r 
p h y r y copper d e p o s i t which c o n t a i n s s i g n i f i c a n t g o l d and molybdenum. The 
Arg o n a u t i r o n mine (past p r o d u c e r ) near Campbell R i v e r i s a m a g n e t i t e s k a r n 
d e p o s i t w i t h a s s o c i a t e d minor c o p p e r . The I s l a n d Copper and Westmin Resour
c e s mines a r e the o n l y two, major, c u r r e n t p r o d u c e r s on Vancouver I s l a n d . 

Each o f these t h r e e d e p o s i t s o c c u r s i n a d i f f e r e n t s t r a t i g r a p h i c group. 
The e x c u r s i o n w i l l p r o v i d e the o p p o r t u n i t y t c see examples o f s t r a t i g r a p h i c 
and i n t r u s i v e l i t h o l o g i e s w h i ch under 1 i e much o f Vancouver I s l a n d , The r e 
g i o n a l g e o l o g y of Vancouver I s l a n d was the s u b j e c t of a G.A.C. - M.A.C. an n u a l 
m e e t i n g f i e l d t r i p i n 1981, l e d by J. E . M u l l e r . F i g u r e s 1 t h r o u g h 4 a r e 
ta k e n from M u l l e r (1981) and summarize the d i s t r i b u t i o n and s t r a t i g r a p h y o f 
roc k u n i t s on Vancouver I s l a n d . The l o c a t i o n s of the t h r e e mines which a r e 
the s u b j e c t o f t h i s f i e l d t r i p have been added t o F i g u r e 1. 

Most of Vancouver I s l a n d i s u n d e r l a i n by r o c k s o f the I n s u l a r B e l t o f 
the C a n a d i a n C o r d i l l e r a . In r e c e n t y e a r s the lower p a r t o f the I n s u l a r B e l t 
s t r a t i g r a p h y , c o m p r i s i n g a t l e a s t the P a l e o z o i c S i c k e r Group and the T r i a s s i c 
Vancouver Group, has been r e c o g n i z e d as p a r t o f an a l l o c h t h o n o u s t e r r a n e de
r i v e d from more s o u t h e r n l a t i t u d e s ( M u l l e r 1977, Jones e t a l 1977, M u l l e r 1981, 
and Jones e t a l 1982} . T h i s major a l l o c h t h o n o u s b l o c k has been named Wrangel-
l i a by Jones e t a l (1977). W r a n g e l l i a , the f o u n d a t i o n o f Vancouver I s l a n d , 
a p p a r e n t l y docked w i t h the N o r t h A m e r i c a n p l a t e d u r i n g the E a r l y J u r a s s i c , 
c o i n c i d e n t w i t h the d e p o s i t i o n of the v o l c a n i c Bonanza Group and contempor
aneous I s l a n d I n t r u s i o n s . T e r r i g e n o u s s e d i m e n t s u n c o n f o r m a b l y o v e r l i e the 
Bonanza Group. 

The Westmin Resources massive s u l f i d e d e p o s i t s o c c u r i n the Myra Forma
t i o n o f the S i c k e r Group. The Ar g o n a u t S k a r n d e p o s i t o c c u r s i n a l t e r e d l i m e 
s t o n e o f the Q u a t s i n o F o r m a t i o n o f the Vancouver Group. The p o r p h y r y copper 
d e p o s i t o f I s l a n d Copper o c c u r s i n v o l c a n i c s of t h e Bonanza Group and i n t r u 
s i v e r o c k o f the J u r a s s i c I s l a n d I n t r u s i o n s . 

1 



AR&ONAUT 

W F S T M I N 
RES. 

L E G E N D 

C A R M A N A H G S O U ' 

C A T F A C E INTPUSiONS 

M E K H O S I N V O L C A N I C ! 

N A N A I M O GROUP 

Q U E E N C H A R L O T T E G R O U P 

K Y U Q U O T G R O U P 

L E E C H DIVER F O R M A T I O N 

P A C I F I C RIM COMPLEX 

I S L A N D I N T R U S I O N S 

B O N A N Z A G R O U P 

VA NC O Ll V E ft G R O U P 

P A R S O N BAY F O R M A T I O N 
O U A T & I N O F O R M A T I O N 

K A R M U T S E N F O R M A T I O N 

S I C K E R G R O U P 

MIDDLt TERTIARY 

E A R L Y T O M I D D L F 

T E R T I A R Y 

E A R i Y Tt RT1ARY 

LATE CRETACEOUS 

L A T E J U R A S S I C 

TO 

E A R L Y C R E T A C E O U S 

EARLY AND I?) MIDDiE 
JURASSIC 

E A R L Y J U R A S S I C 

LATE A N D (" MIDDLE 
TRIASSlC 

P A L E O Z O I C 

METAMORPHIC COMPLEXES JURASSIC AND OLDER 

GEOLOGY NOT REVISED SINCE 1971 

Most recent Geological Survey of Canada 
maps, scale 1:250,000 as follows: 
VANCOUVER ISLAND AND GULF ISLANDS: O.F. 463 

© ALERT BAY - CAPE SCOTT (92L-102I) Map 4-1974 
© BUTE INLET (92K): O.F. 345 
<3> N00TKA SOUND (92E): O.F. 344 
® ALBERNI (92F): Map 17-1968 
© CAPE FLATTERY (92C): O.F. 463, West Half 
® VICTORIA (92B): O.F. 701 (1:100,000) 
A BUTTLE LAKE UPLIFT 

B C O W I C H A N - H O R N E LAKE UPLIFT 

C NA NOOSE UPLIFT 

MILES 
0 20 40 

Figure A . Geological sketch map of Vancouver Island showing most recent published geological maps. 
(from M u l l e r , 1981) 
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^RELATIONSHIPS OF FORMATIONS OF V A N C O U V E R ISLAND 

[ 

F i g u r e D. Diagram o f s t r a t i g r a p h i c - s t r u c t u r a l r e l a t i o n s h i p s o f f o r m a t i o n * o f 
Vancouver I s l a n d (From M u l l e r , 1 981). 
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DAY 1 : 
WESTMIN RESOURCES' MASSIVE SULFIDE DEPOSITS 

R.R. Walker 

Westmin Resources L t d . . C a m p b e l l R i v e r . B.C. 

INTRODUCTION 

The Westmin R e s o u r c e s m i n e s i t e i s l o c a t e d a t the s o u t h end of B u t t l e 
Lake a t the c e n t r e of Vancouver I s l a n d . A 92 Km paved highway p r o v i d e s 
a c c e s s from Campbell R i v e r . The B u t t l e Lake d e p o s i t s o c c u r as many i n d i v i 
d u a l o r e b o d i e s o r g a n i z e d i n t o s e v e r a l major zones. These o r e zones a r e 
c u r r e n t l y b e i n g mined underground from two mines - Lynx and Myra. Two mines, 
d i s c o v e r e d i n 1979. a r e i n development s t a g e - P r i c e and H-W ( F i g . 1 ) . P r o 
d u c t i o n s i n c e s t a r t - u p i n 1966, t o the end o f 1982, has been from Lynx and 
Myra mines and has t o t a l e d 5,204,300 s h o r t t o n s w h i c h averaged 0.06 oz Au/T, 
3.2 oz Ag/T, 1.5% Cu, 1.1% Pb, 7.6% Zn. P r o v e n m i n i n g r e s e r v e s i n Lynx, Myra 
and P r i c e mines a t the end o f 1982 t o t a l l e d 1,021,000 s h o r t t o n s a v e r a g i n g 
0.06 oz Au/T, 2.6 oz Ag/T, 1.0% Cu, 0.9% Pb, 7.4% Zn. G e o l o g i c a l r e s e r v e s i n 
t h e H-W mines a t the end o f 1982 t o t a l l e d 15,232,000 t o n s p r o b a b l e p l u s p o s 
s i b l e w i t h a combined average grade o f 0.07 oz Au/T, 1.1 oz Ag/T, 2.2% Cu, 
0.3% Pb, 5.3% Zn. 

Westmin c u r r e n t l y p r o d u c e s a p p r o x i m a t e l y 930 s h o r t t o n s o f o r e per day 
from Lynx and Myra mines. I n c o n j u n c t i o n w i t h development o f the H-W mine, 
the company i s engaged i n e x p a n d i n g p r o d u c t i o n t o 3000 t o n s per day. T h i s 
e x p a n s i o n i n c l u d e s a new 2350 f t . s h a f t , m i l l , mine o f f i c e s and s u r f a c e t a i l 
i n g s d i s p o s a l s y s tem. A p p r o x i m a t e l y 4 m i l l i o n d o l l a r s were i n v e s t e d i n en
v i r o n m e n t a l c o n t r o l measures i n 1982. A new o r e zone, r e p r e s e n t i n g a s i g n i 
f i c a n t e x t e n s i o n o f o r e p o t e n t i a l i n the Lynx mine, was d i s c o v e r e d i n 1982. 

GEOLOGICAL SETTING 

The B u t t l e Lake d e p o s i t s o c c u r i n the Myra F o r m a t i o n o f t h e S i c k e r Group. 
The S i c k e r Group i s the o l d e s t s t r a t i g r a p h i c u n i t r e c o g n i z e d on Vancouver 
I s l a n d and has been s u b d i v i d e d i n t o t h r e e f o r m a t i o n s by M u l l e r ( 1 9 8 0 ) . 

The N i t i n a t F o r m a t i o n i s p r i m a r i l y composed o f p y r o x e n e and f e l d s p a r p o r -
p h y r i t i c , b a s a l t i c v o l c a n i c s and v o l c a n i c l a s t i c s w h i c h form t h e lower p a r t o f 
t h e S i c k e r Group. M u l l e r (1981) e s t i m a t e d t h e t h i c k n e s s o f t h e N i t i n a t Forma
t i o n a t about 6000 f t . and i t ' s age as O r d o v i c i a n t o S i l u r i a n . 

The Myra F o r m a t i o n c o n f o r m a b l y o v e r l i e s t h e N i t i n a t F o r m a t i o n and i s com
posed o f a v a r i a b l e sequence o f d i f f e r e n t i a t e d and bedded v o l c a n i c s , v o l c a n i 
c l a s t i c s and s e d i m e n t s . The v o l c a n i c component ra n g e s from b a s a l t t o r h y o l i t e . 
S e d i m e n t a r y r o c k s a r e p r i m a r i l y v o l c a n i c graywacke w i t h i n t e r b e d d e d a r g i l l i t e 
and c h e r t w h i c h range from b l a c k t o g r e e n and g r a y w i t h l o c a l jasper+magne-
t i t e . M u l l e r (1981) e s t i m a t e d a t h i c k n e s s f o r t h e Myra F o r m a t i o n o f about 
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3000 f t . a l t h o u g h a t B u t t l e Lake the f o r m a t i o n appears t o be g r e a t e r than 
6000 f t . t h i c k . Age i s p o s s i b l y l a t e s t S i l u r i a n ( M u l l e r , 1980). I n p l a c e s 
a u n i t o f graywacke, a r g i l l i t e and i n t e r c a l a t e d d i a b a s e s i l l s l i e s a t the t o p 
o f the Myra F o r m a t i o n . T h i s u n i t has been termed the S e d i m e n t - S i l l U n i t , e s 
t i m a t e d a t about 1500 f t . t h i c k , and has y i e l d e d E a r l y M i s s i s s i p p i a n r a d i o l a r -
i a ( M u l l e r , 1980). 

The B u t t l e Lake F o r m a t i o n marks the top o f the S i c k e r Group. I t i s com
posed p r i m a r i l y o f l i m e s t o n e , commonly c r i n o i d a l , w i t h a s s o c i a t e d c h e r t , g r a y 
wacke and a r g i l l i t e . The f o r m a t i o n i s about 500 t o 1500 f t . t h i c k and has been 
v a r i o u s l y d a t e d by p a l e o n t o l o g y as M i d d l e P e n n s y l v a n i a n and E a r l y Permian 
( M u l l e r , 1 980). 

The S i c k e r Group i s exposed on Vancouver I s l a n d , p r i m a r i l y i n t h r e e major 
a r e a s or s t r u c t u r a l u p l i f t s . The B u t t l e Lake o r e d e p o s i t s a r e exposed i n the 
c o r e o f the B u t t l e Lake u p l i f t . Only Myra F o r m a t i o n and B u t t l e Lake F o r m a t i o n 
r o c k s a r e exposed i n t h i s u p l i f t . Throughout Vancouver I s l a n d , the S i c k e r 
Group a p p e a r s t o have been deformed and metamorphosed p r i m a r i l y i n the g r e e n -
s c h i s t f a c i e s . F o l d i n g and t e c t o n i c f a b r i c s a r e v a r i a b l y d e v e l o p e d but s c h i s 
t o s e and l i n e a t e d r o c k s a r e common. L o c a l l y , a m p h i b o l i t e f a c i e s metamorphic 
r o c k s a r e exposed e s p e c i a l l y a d j a c e n t J u r a s s i c I s l a n d I n t r u s i o n s . A few K-Ar 
d a t e s ( M u l l e r , 1980) s u g g e s t s a metamorphic e p i s o d e i n the E a r l y J u r a s s i c , c o n -
s i s t a n t w i t h t h e age o f the I s l a n d I n t r u s i o n s and contemporaneous Bonanza 
Group v o l c a n i c s . 

The g e n e r a l g e o l o g y o f the B u t t l e Lake a r e a i s i l l u s t r a t e d i n F i g u r e 2 
from M u l l e r (1981) . 

MINE GEOLOGY 

Known occurrences of ore and r h y o l i t e i n the mine area are limited to a 
s t r a t i g r a p h i c zone approximately 1500 f t . thick. This mine sequence i s under
l a i n by p r i m a r i l y a n d e s i t i c volcanic and v o l c a n i c l a s t i c rocks and i s ov e r l a i n 
by a thick u n i t of bedded t u f f or volcanic wacke with interbedded green to 
gray chert. This overlying unit i s i n the order of 1500 f t . thick and i s l o c a l 
l y c a l l e d the sharp banded t u f f unit. A few thousand feet of v o l c a n i c l a s t i c 
rocks, p r i m a r i l y l a p i l l i t u f f with some coarser breccias, o v e r l i e the sharp 
banded t u f f and are in turn o v e r l a i n by the Buttle Lake Formation. Major, s i l l 
l i k e units of diabasic-textured, b a s a l t i c rock are intercalated within the 
sharp banded t u f f unit and overlying stratigraphy. 

Mine Sequence 

The s t r a t i g r a p h i c zone which hosts the Buttle Lake orebodies i s charac
t e r i z e d by complex stratigraphy involving a wide range of volcanic, v o l c a n i 
c l a s t i c and sedimentary rocks. The volcanic component includes b a s a l t , andesite 
dacite and r h y o l i t e . A l l of these rock types occur both as extrusive massive 
phases and as fragments i n extensive v o l c a n i c l a s t i c s which range from monoli
t h i c to h e t e r o l i t h i c . The v o l c a n i c l a s t i c s range from f i n e t u f f to coarse 
breccias and include i n s i t u brecciated phases of massive volcanic rocks. The 
mine sequence i s predominantly b a s a l t i c to a n d e s i t i c and predonimantly v o l c a n i 
c l a s t i c . Subordinate sediments include black a r g i l l i t e and s i l t s t o n e , black, 
green, gray and red chert, massive s u l f i d e and b a r i t e . 
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UPPER CRETACEOUS. NANAMIC 
GROUP. C l a s t i c sediments. 

LOWER JURASSIC. ISLAND 
INTRUSIONS. Granitic rocks. 

LOWER JURASSIC BONANZA 
SUBGROUP. Andesite, Rhyo-
dacite, minor sediments 

jjj 
iiiiHi 

UPPER TRIASSIC. QUATSINO. 
PARSON BAY FORMATION. 
Carbonate, c l a s t i c sediments 

UPPER TRIASSIC AND OLDER 
KARHUTSEN FORMATION. 
(A) Basaltic lava. 
(B) Pillow basalt, breccia. 

PERMIAN, TRIASSIC. 
Diabase, gabbrc 

LOWER PERMIAN, BUTTLE 
y/jgL LAKE FORMATION 

Limestone, some c l a s t i c s . 

1 FRE-DEVONIAN, MYRA FORMAT
ION. S i l i c i c t u f f , breccia; 
a r g i l l i t e ; chlorite schist 

F i g u r e 2. G e n e r a l g e o l o g y of B u t t l e Lake a r e a (from M u l l e r , 1981). 
Day 1 

The mine sequence i s v a r i a b l y bedded but i n d i v i d u a l bedding u n i t s a r e 
l e n s i o d a l and d i s c o n t i n u o u s . Bedding v a r i e s from l a m i n a t i o n s and t h i n beds 
i n c h e m i c a l s e d i m e n t s and f i n e v o l c a n i c l a s t i c t o v e r y t h i c k ( s e v e r a l t e n s o f 
f e e t or more) i n c o a r s e v o l c a n i c l a s t i c s and f l o w u n i t s . Graded beds a r e com
mon e s p e c i a l l y i n t h e s i z e range from f i n e t u f f t o c o a r s e l a p i l l i , b ut g r a d 
i n g i s a l s o r e c o g n i z e d i n c o a r s e r e l a s t i c s . Graded beds i n g e n e r a l appear t o 
f i n e upwards i n a s i n g l e c y c l e . The bedded v o l c a n i c l a s t i c r o c k s a r e f a i r t o 
w e l l s o r t e d w i t h b e t t e r s o r t i n g i n t h e f i n e r e l a s t i c s . The c o a r s e e l a s t i c s 
a r e r e l a t i v e l y m a t r i x - p o o r w i t h g e n e r a l l y l e s s t h a n 15 t o 20 p e r c e n t a p p a r e n t 
m a t r i x . I n d i v i d u a l c l a s t s a r e p r e d o m i n a n t l y a n g u l a r t o s u b a n g u l a r . M i x e d 
v o l c a n i c l a s t i c s c o n t a i n f r a g m e n t s o f a l l r o c k t y p e s mixed i n w i d e l y v a r y i n g 
p r o p o r t i o n s . L o c a l l y fragments i n c l u d e t u f f , a r g i l l i t e , c h e r t , j a s p e r , m a s s i v e 
s u l f i d e and b a r i t e . The v o l c a n i c l a s t i c s a t B u t t l e Lake appear t o have been de
p o s i t e d p r i m a r i l y by c o l d , submarine d e n s i t y f l o w s and t u r b i d i t y c u r r e n t s a l 
though h o t a s h f l o w d e p o s i t s may be p r e s e n t l o c a l l y . 
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F i g u r e 3. C r o s s s e c t i o n t h r o u g h Myra and H-W mine a r e a s . See F i g . 1 f o r s e c t i o n l o c a t 
Day 1 

i. on. 



The mine sequence i s c h a r a c t e r i z e d by e x t r e m e l y r a p i d l a t e r a l f a c i e s 
v a r i a t i o n s . These v a r i a t i o n s a re most pronounced i n a n o r t h e a s t - s o u t h w e s t 
d i r e c t i o n . C o n t i n u i t y o f u n i t s and s t r a t i g r a p h i c zones i s b e s t d e v e l o p e d i n 
a n o r t h w e s t - s o u t h e a s t d i r e c t i o n p a r a l l e l t o the s t r i k e and t r e n d of ore zon e s . 
D e s p i t e l a t e r a l f a c i e s v a r i a t i o n s , t h e r e i s a r e c o g n i z a b l e v e r t i c a l s t r a t i 
g r a p h i c o r d e r i n g w i t h i n the mine sequence. 

The base o f the mine sequence i s marked by the K-W r h y o l i t e , the l o w e s t 
r h y o l i t e u n i t w h i c h has been r e c o g n i z e d and c o r r e l a t e d t h r o u g h the mine p r o 
p e r t y . I t i s a p p a r e n t l y the most e x t e n s i v e and l o c a l l y t h i c k e s t r h y o l i t e r e 
c o g n i z e d . I t v a r i e s from a t h i n , bedded zone o f b l a c k a r g i l l i t e and r h y o l i t e 
t u f f t o a complex assemblage o f v a r i o u s r h y o l i t e phases a g g r e g a t i n g up t o more 
th a n seven hundred f e e t t h i c k . The H-W r h y o l i t e i s composed o f p r e d o m i n a n t l y 
c l a s t i c r o c k s r a n g i n g from c o a r s e b r e c c i a t o f i n e t u f f . M a s s i v e and i n s i t u 
b r e c c i a t e d r h y o l i t e phases a r e p r e s e n t l o c a l l y and appear t o r e p r e s e n t domes 
up t o 400 f t . t h i c k . The r h y o l i t e v a r i e s from n o n - p o r p h y r i t i c t o s t r o n g l y 
q u a r t z and f e l d s p a r p o r p h y r i t i c . T h i s r h y o l i t e u n i t i s h o s t t o the H-W o r e -
body w h i c h l i e s p r i n c i p a l l y a t or near the base o f the r h y o l i t e . 

The H-W r h y o l i t e i s o v e r l a i n by s e v e r a l hundred f e e t o f complex s t r a t i 
g r a p h y d i s t i n g u i s h e d by the p r e s e n c e o f e x t e n s i v e u n i t s o f c o a r s e , mixed e l a s 
t i c s w h i c h c o n t a i n a s m a l l p r o p o r t i o n o f r h y o l i t e c l a s t s and a v e r y s m a l l p r o 
p o r t i o n o f mas s i v e s u l f i d e c l a s t s . These p r e d o m i n a n t l y a n d e s i t i c e l a s t i c s a r e 
i n t e r c a l a t e d w i t h a n d e s i t e f l o w u n i t s and f l o w t o d o m e - l i k e u n i t s o f m a s s i v e 
s i l i c e o u s d a c i t e . I n d i v i d u a l a n d e s i t e and d a c i t e f l o w s range up t o a few hun
d r e d f e e t t h i c k . T h i s s t r a t i g r a p h i c i n t e r v a l i s l o c a l l y c a l l e d t h e o r e c l a s t 
b r e c c i a zone a l t h o u g h much o f the i n t e r v a l c o n s i s t s o f n o n - r h y o l i t i c mixed 
e l a s t i c s w h i c h l a c k s u l f i d e c l a s t s , and a s i g n i f i c a n t p r o p o r t i o n c o n s i s t s o f 
f i n e r e l a s t i c s - t u f f t o l a p i l l i s t o n e w i t h minor c h e r t beds. The o c c u r r e n c e 
o f s u l f i d e c l a s t s i s n o t l i m i t e d t o t h i s i n t e r v a l . L o c a l l i z e d l e n s e s o f r h y o 
l i t e t u f f t o l a p i l l i t u f f o c c u r t h r o u g h o u t the o r e c l a s t b r e c c i a zone. 

The L y n x - M y r a - P r i c e r h y o l i t e u n i t o c c u r s a t , or near the t o p o f , the o r e 
c l a s t b r e c c i a zone and h o s t s t h e o r e b o d i e s o f Lynx, Myra and P r i c e m i n e s . The 
r h y o l i t e i s composed o f p r e d o m i n a n t l y s o r t e d t u f f t o l a p i l l i - t u f f w i t h some 
c o a r s e r f r a g m e n t a l s and p o s s i b l y m a s s i v e phases o c c u r i n g p r i n c i p a l l y near t he 
s o u t h - e a s t end o f Lynx mine. The r h y o l i t e e l a s t i c s v a r y from a p p a r e n t l y non-
p o r p h y r i t i c t o q u a r t z and f e l d s p a r p o r p h y r i t i c . W e l l d e v e l o p e d b e d d i n g i s r e 
c o g n i z e d i n p l a c e s and ranges from l a m i n a t i o n s i n f i n e t u f f t o t h i c k beds 
g r a d e d from c o a r s e l a p i l l i s i z e t o f i n e t u f f . 

The L y n x - M y r a - P r i c e r h y o l i t e has been documented o v e r a s t r i k e l e n g t h 
o f 19,000 f t . i n a n o r t h w e s t - s o u t h e a s t d i r e c t i o n and ove r t h i s e n t i r e l e n g t h 
i s h o s t t o many i n d i v i d u a l o r e l e n s e s w h i c h o c c u r p r i m a r i l y a t the t o p o f and 
w i t h i n t h e r h y o l i t e . On c r o s s s e c t i o n s o r i e n t e d n o r t h e a s t - s o u t h w e s t , t h i s 
r h y o l i t e v a r i e s from a bro a d s h e e t - l i k e l a y e r more t h a n 3500 f t . on d i p l e n g t h 
a t t h e n o r t h w e s t end o f Lynx mine t o a narrow t h i c k l e n s s e v e r a l hundred f e e t 
w i d e i n P r i c e mine t o t h e s o u t h e a s t . The r h y o l i t e v a r i e s i n t h i c k n e s s f r o m 
z e r o t o perhap s as much as a few hundred f e e t a l t h o u g h a few t e n s t o s e v e r a l 
t e n s o f f e e t i s t y p i c a l . 

The l o n g a x i s o f the L y n x - M y r a - P r i c e r h y o l i t e i s c o i n c i d e n t w i t h a f l a t , 
n o r t h w e s t t r e n d i n g , a n t i c l i n e a x i s w i t h o r e l e n s e s l y i n g on b o t h l i m b s . The 
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F i g u r e 4. C r o s s s e c t i o n through Lynx mine 
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a n t i c l i n e i s a s y m e t n c w i t h a s t e e p , n o r t h e a s t d i p p i n g a x i a l p l a n e p a r a l l e l 
t o the p redominent s c h i s t o s i t y . The n o r t h e a s t l i m b d i p s or. average about 
30 t c 40 d e g r e e s n o r t h e a s t whereas the d i p of the southwest l i m b averages v e r 
t i c a l and v a r i e s from 50 degrees southwest t c 7C degrees n o r t h e a s t . The a v e r 
age v e r t i c a l d i p o f the s outhwest l i m b has been documented i n Lynx mine over 
an e l e v a t i o n range of 2000 f t . I n Myra mine the r h y o l i t e l e n s appears com
p r e s s e d i n the a x i s of the a n t i c l i n e and has a d i p l e n g t h i n the o r d e r o f 
1000 f t . ( t o t a l o f b o t h l i m b s ) . P r e s e n t form, v a r i e s from n e a r l y i s o l c l i n a l 
t o a s y m e t r i c . In P r i c e mine the r h y o l i t e has a d i p l e n g t h o f s e v e r a l hun
d r e d f e e t and h o s t s m assive s u l f i d e p r i n c i p a l l y on the n o r t h e a s t l i m b w h ich 
d i p s about 40 t o 50 degrees n o r t h e a s t . The s o u t h w e s t l i m b h o s t s o n l y minor 
m a s s i v e s u l f i d e and d i p s near v e r t i c a l t o s t e e p s o u t h w e s t . The Lynx and Myra 
o r e zones have been s e p a r a t e d by e r o s i o n i n Myra V a l l e y w h ich c u t down t h r o u g h 
t h e a n t i c l i n e a x i s . The Myra and P r i c e o r e zones were s e p a r a t e d by d i s p l a c e 
ment on a major c r o s s f a u l t . 

The L y n x - M y r a - P r i c e r h y o l i t e and ore i s commonly, but n o t everywhere o v e r 
l a i n by f l o w u n i t s of b a s a l t or a n d e s i t e . T h i s r e l a t i o n s h i p i s b e s t d e v e l o p e d 
i n Lynx and Myra mines where f l o w u n i t s range up- t o s e v e r a l t e n s o f f e e t t h i c k 
and commonly c o n t a i n minor fragments o f j a s p e r . In r a r e i n s t a n c e s l i m i t e d 
j a s p e r l e n s e s have been o b s e r v e d c l o s e t o the t o p c o n t a c t o f o r e l e n s e s i n b o t h 
n o r t h and s o u t h l i m b s o f the a n t i c l i n e . J a s p e r i s not unique t o t h i s s t r a t i 
g r a p h i c p o s i t i o n but i t s o c c u r r e n c e here i s n o t e a b l e . In a d d i t i o n t o t h e s e 
m a f i c f l o w u n i t s , the s t r a t i g r a p h y above the L y n x - M y r a - P r i c e r h y o l i t e i n c l u d e s 
v a r i a b l e , f i n e t o c o a r s e , mixed v o l c a n i c l a s t i c s w i t h or w i t h o u t c l a s t s o f r h y o 
l i t e and m a s s i v e s u l f i d e . 

A t h i r d major l a t e r a l l y e x t e n s i v e r h o l i t e h o r i z o n l i e s about 200 t o 500 
f e e t above the L y n x - M y r a - P r i c e r h y o l i t e and has t o d a t e been r e c o g n i z e d o n l y 
on t h e n o r t h e a s t l i m b o f t h e Lynx and Myra mines. T h i s r h y o l i t e , named the G-
h a n g i n g w a l l r h y o l i t e , i s i n l a r g e p a r t d i s t i n c t l y q u a r t z and f e l d s p a r p orphy
r i t i c and v a r i e s from z e r o t o a t l e a s t 150 f t . t h i c k . I t i n c l u d e s m assive and 
c l a s t i c p h a s e s , and a s s o c i a t e d b l a c k a r g i l l i t e and b l a c k c h e r t . T h i s r h y o l i t e 
h o s t s a t l e a s t l i m i t e d m a s s i v e s u l f i d e l e n s e s i n Lynx mine and was the s o u r c e 
o f l i m i t e d p r o d u c t i o n where i t was exposed i n the Lynx p i t . T h i s r h y o l i t e u n i t 
l i e s v e r y c l o s e t o t h e t r a n s i t i o n i n t o the o v e r l y i n g s h a r p banded t u f f u n i t . 
The s t r a t i g r a p h i c and s t r u c t u r a l r e l a t i o n s o f the G-hanging w a l l r h y o l i t e i n 
L ynx mine a r e as y e t p o o r l y u n d e r s t o o d . 

I n h e r e n t i n t h e mine sequence i s an upward s t r a t i g r a p h i c z o n a t i o n from non-
h e m a t i t i c r o c k s t o h e m a t i t i c r o c k s w h i c h g e n e r a l l y o c c u r w i t h i n the upper t h i r d 
t o h a l f o f the mine sequence. H e m a t i t i c u n i t s a r e p r i m a r i l y d e f i n e d by p u r p l e 
and g r e e n v o l c a n i c l a s t i c s i n w h i c h some, but r a r e l y a l l , o f t h e c l a s t s a r e c o l o r 
ed v a r i o u s shades o f dark p u r p l e o r mauve due t o m i c r o s c o p i c d i s s e m i n a t i o n o f 
h e r m a t i t e " d u s t " . These p u r p l i s h v o l c a n i c c l a s t s a r e mixed i n a l l p r o p o r t i o n s 
w i t h t h e o t h e r w i s e s i m i l a r , g r e e n t o g r a y c l a s t s o f b a s a l t , a n d e s i t e or d a c i t e . 
L o c a l l y some c l a s t s show p u r p l e r i m s around g r e e n i s h c o r e s o r v i c e - v e r s a . Un
commonly, c l a s t s e x h i b i t up t o s e v e r a l a l t e r n a t i n g , c o n c e n t r i c r i n g s o f p u r p l e 
and g r e e n c o l o r a t i o n . I n some a r e a s p u r p l e c l a s t s a r e p r e f e r e n t i a l l y d a c i t e 
and a r e mixed w i t h g r e e n m a f i c and d a c i t e c l a s t s . I n p l a c e s , p u r p l e and g r e e n 
e l a s t i c s c o n t a i n m i n o r , a n g u l a r c h i p s , up t o s e v e r a l m i l l i m e t e r s , o f m a s s i v e 
d a r k r e d h e m a t i t e . L o c a l l y , o c c a s i o n a l j a s p e r c l a s t s o f a l l s i z e s a r e f o u n d . 
M a s s i v e d a c i t e u n i t s w i t h i n p u r p l e and g r e e n zones may be mauve and m a s s i v e 
m a f i c f l o w s commonly c o n t a i n s t r e a k s and seams o f d a r k r e d h e m a t i t e o r o c c a s i o n 
a l f r a g m e n t s o f j a s p e r . F i n e t u f f s and a r g i l l a c e o u s r o c k s may be d a r k maroon. 
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In g e n e r a l , fragments o f mas s i v e s u l f i d e do not o c c u r i n p u r p l e and green 
mixed e l a s t i c s and r h y o l i t e c l a s t s i n p u r p l e and green beds are r e c o g n i z e d 
o n l y i n a s s o c i a t i o n w i t h the G-Hanging w a l l r h y o l i t e u n i t . 

P u r p l e and green i n t e r v a l s a r e t y p i c a l l y i n t e r c a l a t e d w i t h green i n t e r 
v a l s on a s c a l e t h a t ranges from i n d i v i d u a l beds t o broader i n t e r v a l s encom
p a s s i n g many beds and f l o w s . The o v e r a l l p u r p l e and green zone, which encom
p a s s e s many a l t e r n a t i n g p u r p l e and green i n t e r v a l s , i s i n p a r t i n t e r c a l a t e d 
w i t h the upper p a r t o f the ore c l a s t b r e c c i a zone and i n p a r t o v e r l i e s the 
or e c l a s t b r e c c i a zone. From the a r e a o f the P r i c e mine, th r o u g h Myra mine, 
t o the s o u t h e a s t end o f Lynx mine, the base o f the p u r p l e and green zone o c c u r s 
somewhat below the l e v e l o f the L y n x - M y r a - P r i c e r h y o l i t e and o r e . Through 
the c e n t r a l and n o r t h w e s t p a r t s o f Lynx mine,the base o f the p u r p l e and green 
2cne l i e s i m m e d i a t e l y above the Lynx r h y o l i t e . To the n o r t h e a s t , down-dip from 
Lynx mine p u r p l e and g r e e n i n t e r v a l s appear t o s t a c k downwards i n t o somewhat 
lower s t r a t i g r a p h i c l e v e l s . From t h e s e lower l i m i t s , p u r p l e and green i n t e r 
v a l s e x t e n d a t l e a s t up t o the base o f the s h a r p banded t u f f u n i t w h i ch 
o v e r l i e s the mine sequence. The p u r p l e and green zone i n g e n e r a l , as w e l l as 
i n d i v i d u a l p u r p l e and green i n t e r v a l s w i t h i n the zone are used as i m p o r t a n t 
g u i d e s f o r s t r a t i g r a p h i c c o r r e l a t i o n . 

F i g u r e 5. L o n g i t u d i n a l s e c t i o n s t h r o u g h H-W mine 
Day 1 
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In summary, the mine sequence i s a complex h e t e r o l i t h i c zone, a p p r o x i 
m a t e l y 1500 f t . t h i c k , c h a r a c t e r i z e d by bedded, mixed v o l c a n i c l a s t i c s , v o l 
c a n i c f l o w s and s u b o r d i n a t e c h e m i c a l s e d i m e n t a r y r o c k s . I n d i v i d u a l l i t h o l o -
g i c u n i t s a r e d i s c o n t i n u o u s w i t h a d i s t i n c t n o r t h w e s t - s o u t h e a s t t r e n d . The 
sequence i s p r e d o m i n a n t l y m a f i c , w i t h major r h y o l i t i c u n i t s w h i c h h o s t o r e 
r e c o g n i z e d a t the bottom, m i d d l e and t o p o f the mine sequence. L o c a l i z e d 
r h y o l i t e and s u l f i d e o c c u r r e n c e s a r e found t h r o u g h o u t . D e s p i t e r a p i d l a t e r a l 
f a c i e s v a r i a t i o n s , a g e n e r a l o r d e r i n g o f l i t h o - s t r a t i g r a p h i c zones i s r e c o g 
n i z e d w i t h i n the mine sequence. In c u r r e n t mine t e r m i n o l o g y , the g e n e r a l 
o r d e r o f t h e s e o v e r l a p p i n g and i n t e r c a l a t e d l i t h o l o g i c zones i s , from bottom 
t o t o p : H-W r h y o l i t e , o r e c l a s t b r e c c i a zone, L y n x - M y r a - P r i c e r h y o l i t e , p u r 
p l e and g r e e n zone and G-hanging w a l l r h y o l i t e . 

S t r u c t u r e and Metamorphism 

The Myra F o r m a t i o n a t B u t t l e Lake appears t o have been a f f e c t e d by r e 
g i o n a l dynamothermal metamorphism. The metamorphic f a c i e s i s a p p a r e n t l y lower 
g r e e n s c h i s t and d e f o r m a t i o n a l r o c k f a b r i c s a r e v a r i a b l y d e v e l o p e d . The p r e -
c e e d i n g d e s c r i p t i o n o f the mine sequence has been i n terms of i n f e r r e d p r i 
mary l i t h o l o g i e s . However, many o f t h e s e r o c k s a r e i n t e n s e l y deformed and 
i n f e r e n c e s about the o r i g i n a l l i t h o l o g i e s a r e commonly d i f f i c u l t t o draw. 
For t h i s r e a s o n , many rock u n i t s have a l o n g h i s t o r y o f d e s c r i p t i o n as s c h i s t s 
and i n some c a s e s l i t t l e e l s e can be done. The mine p r o d u c t i o n mapping s y s 
tem has been, and s t i l l i s , f o c u s e d on the key l i t h o l o g i e s termed s e r i c i t e 
s c h i s t , s e r i c i t e - c h l o r i t e s c h i s t and c h l o r i t e s c h i s t . These s c h i s t s a r e v e r y 
f i n e g r a i n e d and t y p i c a l l y p h y l l i t i c i n a p p e a r e n c e . The predominant s t r i k e 
o f s c h i s t o s i t y t h r o u g h the mine p r o p e r t y i s n o r t h w e s t . A l t h o u g h the d i p o f 
s c h i s t o s i t y shows c o n s i d e r a b l e v a r i a t i o n i t a v e r a g e s 75 t o 85 d e g r e e s n o r t h 
e a s t . 

S c h i s t o s i t y s u r f a c e s show a pronounced m i n e r a l l i n e a t i o n w h i c h v a r i e s 
i n p l u n g e from about 10 degrees n o r t h w e s t t o 10 d e g r e e s s o u t h e a s t . Rock f r a g 
ments i n v o l c a n i c l a s t i c l i h h o l o g i e s a r e commonly e n l o n g a t e p a r a l l e l t o t h i s 
m i n e r a l l i n e a t i o n w i t h l i t t l e o r no f l a t t e n i n g p a r a l l e l t o s c h i s t o s i t y . 
L e n g t h t o w i d t h r a t i o s o f t h e s e s t r e t c h e d c l a s t s i n p l a c e s exceeds 10:1. 
Many r o c k s appear s t r e t c h e d even where s c h i s t o s i t y i s v e r y w e a k l y d e v e l o p e d 
o r n o t a p p a r e n t . I n g e n e r a l , the l i n e a t i o n formed by s e r i c i t e and c h l o r i t e 
and t h e l o n g axes o f s t r e t c h e d c l a s t s p a r a l l e l s the h i n g e ( b - a x i s ) o f the mega
s c o p i c a n t i c l i n e d e s c r i b e d p r e v i o u s l y , as w e l l as the h i n g e s o f w i d e s p r e a d 
m e s o s c o p i c f o l d s . The s t r e t c h e d b u t n o n - s c h i s t o s e r o c k s c o u l d be d e s c r i b e d as 
b - t e c t o n i t e s . A p r o m i n a n t f r a c t u r e d i r e c t i o n i s d e v e l o p e d p a r a l l e l t o t h e a 
and c f o l d a x e s . T h i s f r a c t u r e s e t v a r i e s from s i m p l e j o i n t s , t o q u a r t z and 
c a r b o n a t e f i l l e d t e n s i o n j o i n t s , t o a - c r e n u l a t i o n f r a c t u r e c l e a v a g e i n some 
s c h i s t s . 

D e f o r m a t i o n a l r o c k f a b r i c s v a r y w i d e l y i n t h e i r d egree o f development 
from n o t a p p a r e n t t o v e r y s t r o n g and p e n e t r a t i v e . I n g e n e r a l , s e r i c i t i c r o c k s 
a r e most s c h i s t o s e w i t h c h l o r i t e s c h i s t s more l o c a l l y d e v e l o p e d a d j a c e n t s e r i 
c i t e s c h i s t s . L a r g e volumes o f c h l o r i t i c , m a f i c meta v o l c a n i c r o c k s a r e n o t 
s c h i s t o s e . S c h i s t o s i t y tends t o be more s t r o n g l y d e v e l o p e d i n p r o x i m i t y t o 
o r e and i n a p p a r e n t h y d r o t h e r m a l a l t e r a t i o n zones beneath o r e . 
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S m a l l s c a l e ( i r e s o s c o c i c t c a few hundred f e e t ) f o l d s t r u c t u r e s a r e common 
and are b e s t d e f i n e d i n massive s u l f i d e s and a s s o c i a t e d s e r i c i t e s c h i s t s . F o l d 
geometry i s commonly complex i n c r e s s s e c t i o n s but axes t y p i c a l l y t r e n d n o r t h 
west w i t h f l a t p l u n g e . 

P o s t - m e t a m o r p h i c , b r i t t l e d e f o r m a t i o n of more than one age has produced 
abundant f a u l t s and f r a c t u r e s of many d i f f e r e n t o r i e n t a t i o n s . F a u l t s w i t h o f f 
s e t s up t o 2800 f t . have been documented. Zones of gouge and broken ground a r e 
common, e s p e c i a l l y m a r g i n a l t o massive s u l f i d e and a l o n g major f a u l t s . Such 
zones commonly r e q u i r e t i m b e r s u p p o r t . 

Ore and A l t e r a t i o n 

Crebodies at Buttle Lake are primarily lensoidal beds of massive s u l f i d e 
which have been variably folded and disrupted by f a u l t s . The p r i n c i p l e minerals 
are p y r i t e , s p h a l e r i t e , chalcopyrite, galena and b a r i t e . Minor minerals include 
tennantite, bornite, and pyrrhotite. Traces of gold or electrum and arseno-
pyrite have been recognized although the ore mineralogy has not been sytemati-
c a l l y studied. Composition of the massive s u l f i d e varies widely both within 
lenses and among lenses. As an example the H-W orebody averages 70 weight per
cent p y r i t e whereas the Lynx, Myra and Price ores average about 15 weight per
cent p y r i t e . The H-W orebody exhibits strong l a t e r a l zoning from a massive 
p y r i t e c e n t r a l portion with high copper to zinc r a t i o to a sphalerite and barite 
r i c h marginal phase with low copper to zinc r a t i o and s i g n i f i c a n t lead. Higher 
s i l v e r concentrations are associated with lead and barite r i c h ores but gold i s 
more uniformly d i s t r i b u t e d . 

Ore textures are primarily f i n e grained and massive or banded. Locally 
fragments of wallrock are included in massive s u l f i d e but ore composed of s u l 
f i d e c l a s t s i s not apparent. Ore c l a s t s are widespread in the mine sequence but 
are t y p i c a l l y dispersed in small proportions in v o l c a n i c l a s t i c rocks. 

Ore-related a l t e r a t i o n has been metamorphosed and i s now manifested by 
broad zones of p y r i t i c , s e r i c i t i c s c h i s t . Within the more extensive s e r i c i t i c 
s c h i s t s , which contain a few percent disseminated p y r i t e , three seperate zones 
of p y r i t e s t r i n g e r mineralization have been recognized. The largest p y r i t e 
stringer zone underlies the H-W orebody. Here the p y r i t e content ranges from 
several to more than 30%. The p y r i t e i s t y p i c a l l y coarsely c r y s t a l l i n e (a few 
to several millimeters) in contrast to the overlying, t y p i c a l l y fine grained, 
massive p y r i t e . Individual stringers are composed of p y r i t e and quartz and 
range up to at l e a s t a few feet thick. Rarely does such stringer mineralization 
contain economic copper grades and then only d i r e c t l y under massive ore. A 
s i m i l a r p y r i t e s t r i nger zone underlies massive ore in the south wall zone of 
Lynx Mine (southwest limb of the Lynx a n t i c l i n e ) . This stringer zone l i e s near 
the southeast end of Lynx and i s exposed in the old open p i t where the f i e l d 
party w i l l examine exposures. A smaller s t r i n g e r zone, unusual in i t ' s copper 
content, has been mined from Myra mine. Smaller zones of galena and s p h a l e r i t e 
bearing s t r i n g e r mineralization are recognized generally peripheral to, or away 
from, the major p y r i t e stringer zones described above. 
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The f i e l d e x c u r s i o n w i l l be g i v e n a s u r f a c e tour c o m p r i s i n g the f o l l o w i n g 
s t o p s b r i e f l y enumerated h e r e . Supplementary l o c a t i o n and d e s c r i p t i v e m a t e r i a l 
w i l l be made a v a i l a b l e o n - s i t e . 

STOP 1: Upper Lynx P i t 
The f i r s t e x p o s u r e w i l l be a s e c t i o n a l view o f a mas s i v e s u l f i d e l e n s ex

posed on a n o r t h e a s t - s o u t h w e s t o r i e n t e d bench f a c e . The l e n s i s i n G-zone on 
the n o r t h e a s t l i m b o f the Lynx a n t i c l i n e . The same o r e l e n s w i l l then be examin
ed a l o n g s t r i k e a few hundred f e e t n o r t h w e s t . From here the p a r t y w i l l t r a v e r s e 
a bench w h i c h t r a n s e c t s the Lynx a n t i c l i n e from n o r t h e a s t t o s o u t h w e s t , f i n i s h 
i n g i n the s o u t h w e s t l i m b o f the ore h o r i z o n . The t r a v e r s e w i l l be a t about 
+1600 f t . e l e v a t i o n on mine s e c t i o n 56+50E from 110+50N t o 105+50N ( r e f e r t o 
F i g . 4) . 

STOP 2: Lower Lynx P i t 
A major p y r i t e s t r i n g e r zone i s exposed a l o n g the n o r t h e a s t w a l l of the 

lower p i t . T h i s p o s i t i o n i s n o r t h e a s t o f , or s t r a t i g r a p h i c a i l y below, massive 
s u l f i d e s i n the s o u t h w a l l zone o f Lynx Mine. The exp o s u r e s examined a r e a t 
about +1090 e l e v a t i o n on mine s e c t i o n 69+00E a t 106+50N ( r e f e r t o F i g . 4 ) . 

STOP 3: D r i l l Core 
A d r i l l h o l e t h r o u g h t he complete mine sequence, i n c l u d i n g the H-W or e b o d y , 

w i l l be r e v i e w e d . A summary l o g w i l l be a v a i l a b l e . 

STOP 4: Ore S t o c k p i l e 
A s t o c k p i l e o f h i g h grade o r e from a s m a l l l e n s i n Lynx lower p i t w i l l be 

examined. T h i s o r e l e n s i n p a r t o v e r l i e s d i r e c t l y the s t r i n g e r zone examined 
a t s t o p 2. 

STOP 5: Shar p Banded T u f f U n i t 
2.0km from mine g a t e 

A r o a d - c u t e x p o s u r e o f the s h a r p banded t u f f u n i t w i l l be examined. T h i s 
u n i t d i r e c t l y and c o n f o r m a b l y o v e r l i e s the mine sequence. T h i n t o t h i c k beds o f 
m a f i c t u f f o r graywacke a r e i n t e r b e d d e d w i t h t h i n bedded t o l a m i n a t e d c h e r t t o 
c h e r t y t u f f . Some graded beds can be r e c o g n i z e d . A f e l d s p a r p o r p h y r y dyke i s 
e x p o s e d . 

3.0km: B r i d g e over Thelwood C r e e k . 

STOP 6: S o u t h end o f B u t t l e Lake 
3.5km 

Bedded mixed v o l c a n i c l a s t i c s o f the Myra Fm. a r e exposed i n a road c u t . 
The r o c k s range from v e r y t h i n t o medium bedded g r e e n t u f f - w a c k e t o v e r y t h i c k 
beds o f c o a r s e , h e t e r o l i t h i c b r e c c i a c o n t a i n i n g c l a s t s up t o 3 f t . C l a s t s a r e 
m a f i c t o f e l s i c w i t h minor q u a r t z eyes l o c a l l y d e t e c t a b l e . Bedding d i p s 35 de
g r e e s s o u t h w e s t w i t h o c c a s i o n a l graded beds i n d i c a t i n g r i g h t way up. 

STOP 7: 
7.2km 

O u t c r o p s o v e r a few hundred f e e t a l o n g t he r o a d i l l u s t r a t e f o l d i n g and de
f o r m a t i o n a l t e x t u r e s . The r o c k s v a r y from t h i n bedded f i n e t u f f - w a c k e w i t h c h e r t y 

l a m i n a t i o n s t o medium bedded l a p i l l i s t o n e . B e d d i n g s t r i k e s n o r t h w e s t w i t h d i p 
r a n g i n g f r o m v e r t i c a l t o h o r i z o n t a l b o t h s o u t h w e s t and n o r t h e a s t . P h y l l i t i c 

16 



s c h i s t o s i t y d i p s 90 d e c r e e s t c 75 d e c r e e s NE and i s v a r i a b l y d e v e l o p e d . L i n e a 
t i o n p l u n g e s C t o 15 deg r e e s SE. Prorr.inant a-c j o i n t s d i p 9C degrees t o 75 
degrees NW. The hinge zone o f a mesoscopic c o n c e n t r i c a n t i c l i n e i s w e l l ex
posed. The hinge t r e n d s NW w i t h f l a t p l u n g e . On the northeast f l a n k o f this 
f o l d s c h i s t o s i t y becomes more i n t e n s e and the d i p s t e e p e n s . 

11.7km Ralph R i v e r B r i d g e 

STOP 6: Ralph R i v e r Boat Ramp 
15.6km 

B u t t l e Lake Formation limestone i s exposed in road c u t s . The c r i n o i d a l 
limestone is vari a b l y r e c r y s t a l l i z e d t o m a r b l e . The s h a l l o w d i p i s predominantly 
north to northeast. One i n t e r v a l s e v e r a l f e e t t h i c k i s an i n t r a f o r m a t i o n a l , 
coarse, limestone b r e c c i a . A c h e r t bed up t o 10 f t . t h i c k o c c u r s within the 
limestone which l o c a l l y contains nodules and r i b b o n s of c h e r t . A t h i c k diabase 
s i l l (?) o v e r l i e s the limestone t o the n o r t h . 

STOP 9: * 
30.9km 

Karmutsen Formation b a s a l t s a r e exposed i n l a r g e road c u t s . These p i l l o w 
ed basalts are from the lower pillowed i n t e r v a l o f the Karmutsen Formation. 
Pillows have i n t e r s t i t i a l spaces f i l l e d w i t h q u a r t z , h y a l o c l a s t i t e and minor gray 
chert. Stacked l e n s e s o f quartz within pillows have f l a t bottoms and convex-up 
tops which can be used as dip and facing i n d i c a t o r s . One l a r g e lava tube about 
15 f t . across i s about two thirds f i l l e d with b a s a l t and one t h i r d f i l l e d with 
quartz containing angular basalt c l a s t s from the t o p o f the tube. 

STOP 10: 
34.5km 

Roadcuts and boulders are of b a s a l t i c pillow breccia and h y a l o c l a s t i t e from 
the middle unit of the Karmutsen Formation. Broken p i l l o w breccia with c l a s t s 
several inches across i s matrix supported with h y a l o c l a s t i t e matrix. Some bedded 
h y a l o c l a s t i t e e x h i b i t s beds 4 inches to a few feet thick which are in part graded 
from coarse to fine reworked h y a l o c l a s t i t e . 

37.5km: Gold River Bridge 

STOP 11: 
45.7km 

Massive basalt flows from the upper uni t of the Karmutsen Formation. The 
basalt i s v a r i a b l y amygdaloidal with t i g h t flow contacts. 

ACKNOWLEDGEMENTS 

Many people have contributed to the continuing evolution of the mine geology 
p i c t u r e . Without being exhaustive, I wish to s p e c i f i c a l l y acknowledge B.E. 
Spencer, R. Tschach, G. MacVeigh, C. Pearson, E. Lyons, B. Duna and G. Benvenuto. 
The support and encouragement of the management of Westmin Resources i s grate
f u l l y acknowledged with s p e c i a l thanks to Dr. A.E. Soregaroli and Dr. G. M. 
F u r n i v a l . 

17 



C a r l i s l e , D. and S u s u k i , T. (1974; : Emergent b a s a l t and submergent c a r b o n a t e -
c l a s t i c sequences i n c l u d i n g the Upper T r i a s s i c D i l l e r i and W e l l e r i Zones 
on Vancouver I s l a n d ; Canadian J o u r n a l o f E a r t h S c i e n c e s , V o l . 11, pp. 254¬
279. 

C a r s o n , D.J.T. (1968): M e t a l l o g e n i c Study of Vancouver I s l a n d w i t h Emphasis on 
the R e l a t i o n s h i p s o f M i n e r a l D e p o s i t s t o P l u t o n i c Rocks; Ph.D. t h e s i s , 
C a r l t o n U n i v e r s i t y , Ottawa, O n t a r i o . 

C a r v a l h o , I.G. (1979): Geology of the Western Mines D i s t r i c t , Vancouver I s l a n d , 
B r i t i s h C o l u m b i a ; Ph.D. t h e s i s , U n i v e r s i t y o f Western O n t a r i o , London, 
Ontar i o . 

G u nning, H.C. (1931): B u t t l e Lake Map A r e a , Vancouver I s l a n d , B.C. i n G e o l o g i 
c a l Survey o f Canada, Summary R e p o r t , 1930, P a r t A, pp. 56A-78A. 

J e f f e r y , W.G. (1965): Lynx, Paramount, P r i c e (Western Mines L t d . ) ; M i n i s t e r o f 
Mines and P e t r o l e u m R e s o u r c e s , P r o v i n c e o f B r i t i s h C o l u m b i a , A n n u a l R e p o r t 
1964, pp. 157-166. 

J o n e s , D.L., Cox, A., Coney, P. and Beck, M. (1982): The growth o f Western 
N o r t h A m e r i c a ; S c i e n t i f i c A m e r i c a n , V o l . 247, No. 5, pp. 70-84. 

J o n e s , D.L., S i l b e r l i n g , N.J. and H i l l h o u s e , J.W. (1977): W r a n g e l l i a - A d i s 
p l a c e d t e r r a n e i n n o r t h w e s t e r n N o r t h A m e r i c a ; C a n a d i a n J o u r n a l o f E a r t h 
S c i e n c e s , V o l . 14, pp. 2565-2577. 

M u l l e r , J.E. ( 1 9 6 4 ) : Comox Lake A r e a ; G e o l o g i c a l S u r v e y o f Canada, Map 2-1965, 
w i t h d e s c r i p t i v e n o t e s . 

M u l l e r , J.E. (1977a): E v o l u t i o n o f the P a c i f i c M a r g i n , Vancouver I s l a n d and 
a d j a c e n t r e g i o n s ; C a n a d i a n J o u r n a l o f E a r t h S c i e n c e s , V o l . 14, pp. 2062¬
2085. 

M u l l e r , J . E . (1977b): Geology o f Vancouver I s l a n d ; G e o l o g i c a l A s s o c i a t i o n o f 
Canada - M i n e r a l o g i c a l A s s o c i a t i o n o f Canada, J o i n t A n n u a l M e e t i n g , 1977, 
V a n c o u v e r , B.C. F i e l d t r i p 7: Guidebook. 

M u l l e r , J . E . ( 1 9 8 0 ) : The p a l e o z o i c S i c k e r Group o f Vancouver I s l a n d , B r i t i s h 
C o l u m b i a ; G e o l o g i c a l S u r v e y o f Canada, Paper 79-30, 23p. 

M u l l e r , J . E . ( 1 9 8 1 ) : I n s u l a r and P a c i f i c B e l t s , i n : F i e l d G u i d e s t o G e o l o g y 
and M i n e r a l D e p o s i t s , G e o l o g i c a l A s s o c i a t i o n o f Canada - M i n e r a l o g i c a l 
A s s o c i a t i o n o f Canada - C a n a d i a n G e o p h y s i c a l U n i o n , J o i n t A n n u a l M e e t i n g , 
1981, C a l g a r y , A l b e r t a , pp. 316-334. 

M u l l e r , J . E . , N o r t h c o t e , K . E . , C a r l i l s e , D. ( 1 9 7 4 ) : Geology and m i n e r a l d e p o s i t s 
o f A l e r t - C a p e S c o t t Map-Area, Vancouver I s l a n d , B r i t i s h C o l u m b i a ; G e o l o g i 
c a l S u r v e y o f Canada, Paper 74-8, 77p. 

18 



N o r t h c o t e , K.E. and M u l l e r , J.E. 119~2) : V o i c a n i s m , F l u ton i s - and M i n e r a l i z a 
t i o n : Vancouver I s l a n d ; Canadian I n s t i t u t e of M i n i n g and M e t a l l u r g y 
B u l l e t i n , V o l . 65, No. 726 pp. 49-57. 

Padgham, W.A. (1961): D i s c u s s i o n : Western Mines - Myra, Lynx and P r i c e d e p o s i t s 
Canadian I n s t i t u t e of M i n i n g and M e t a l l u r g y B u l l e t i n , V o l . 74, No. 833, 
pp. ICT-IOS. 

SERAPHIM, R.K. (1980a): Western Mines - Myra, Lynx and P r i c e d e p o s i t s ; C a n a d i a n 
I n s t i t u t e of M i n i n g and M e t a l l u r g y B u l l e t i n , V o l . 73, No. 823, pp. 71-86. 

Seraphim, R.H. (1980b): Western Mines - Myra Lynx and P r i c e d e p o s i t s : A r e p l y ; 
C anadian I n s t i t u t e of M i n i n g and M e t a l l u r g y B u l l e t i n , V o l . 73, No. 823, 
pp. 88-70. 

Seraphim, R.H. (1981;: D i s c u s s i o n : Western Mines - Myra, Lynx and P r i c e de
p o s i t s ; C a nadian I n s t i t u t e of M i n i n g and M e t a l l u r g y B u l l e t i n , V o l . 74, 
No. 833, pp. 106-107. 

W a l k e r , R.R. (1 9 8 0 ) : Western Mines - Myra, Lynx and P r i c e d e p o s i t s : A d i s c u s 
s i o n ; C a nadian I n s t i t u t e o f M i n i n g and M e t a l l u r g y B u l l e t i n , V o l . 73, No. 
823, pp. 86-88. 

Y o l e , R.W. (1 9 6 9 ) : Upper P a l e o z o i c s t r a t i g r a p h y o f Vancouver I s l a n d , B r i t i s h 
C o l u m b i a ; The G e o l o g i c a l A s s o c i a t i o n o f Canada, P r o c e e d i n g s V 20, 
pp. 30-40. 

19 


