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INTRODUCTION 

T h i s g u i d e book has beer, p r e p a r e d t c s u p p o r t a t h r e e - d a y bus 
t o u r from Vancouver t o P r i n c e t o n to Grand F o r k s and r e t u r n to 
Vancouver. The t o u r has been a r r a n g e d j o i n t l y by the 
C o r d i l l e r a n S e c t i o n and M i n e r a l D e p o s i t s D i v i s i o n of 
G e o l o g i c a l A s s o c i a t i o n of Canada t o p e r m i t g e o l o g i s t s t o 
r e v i e w the geology a c r o s s the s o u t h e r n p a r t of B.C. w i t h 
p a r t i c u l a r emphasis on the m i n i n g camps of Copper Mountain 
and P h o e n i x . 

The t e x t has been p a r t l y assembled from t h r e e p r e v i o u s guide 
books w h i c h were p r e p a r e d f o r the I n t e r n a t i o n a l G e o l o g i c a l 
Congress i n 1972, e x c u r s i o n s A05-C05, A09-CO9, A03-C03, and 
GAC F i e l d T r i p s #5 and #6 Guidebooks of 1977. A l l f i v e of 
the guidebooks a r e s t i l l a v a i l a b l e a t the G e o l o g i c a l Survey 
P u b l i c a t i o n s o f f i c e i n Vancouver. A d d i t i o n a l m a t e r i a l has 
been p r o v i d e d by Dr. N e i l Church of the B. C. M i n i s t r y of 
Mines and P e t r o l e u m R e s o u r c e s and by Dr. R o b e r t Seraphim, 
c o n s u l t a n t . P r e v i o u s l y p u b l i s h e d r e p o r t s on Copper Mountain 
and P h o e n i x a r e a s a r e i n c l u d e d f o r r e f e r e n c e . I n f o r m a t i o n 
f o r R o b e r t M i n e s , Dankoe Mines and Banbury Mines has been 
o b t a i n e d from the companies and from r e p o r t s i n the George 
C r o s s N e w s l e t t e r , as w e l l as from the Annual R e p o r t s of the 
B. C. M i n i s t r y of E n e r g y , Mines and P e t r o l e u m R e s o u r c e s . The 
t r i p was c o n c e i v e d by V i c H o l l i s t e r . Arrangements f o r 
t r a n s p o r t a t i o n and accomodation were t a k e n c a r e of by Bob 
Hewton, and J a c k A r m s t r o n g p r o v i d e d the backup f o r the 
f i n a n c i a l c o n s i d e r a t i o n s . T y p i n g and assembly have been done 
by C a n a d i a n G e o s c i e n c e C o r p o r a t i o n s t a f f . Thanks a r e due t o 
V i c P r e t o f o r r e a d i n g the p r o o f s and t o the s e v e r a l m i n i n g 
companies f o r p e r m i s s i o n t o v i s i t t h e i r p r o p e r t i e s . 

K e i t h C. F a h r n i , P. Eng 
E d i t o r 
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DAY 1 

SECTION FROM VANCOUVER TO PRINCETON 

K i l o m e t e r s 

0 S t a r t from Vancouver and t r a v e l by Highway No. 1 from 
the T e r t i a r y K i t s i l a n o f o r m a t i o n of Vancouver i n t o the F r a s e r 
system, t o c r o s s the r i v e r a t P o r t Mann B r i d g e . The r o u t e 
then t r a v e r s e s a s e r i e s of r o l l i n g u p l a n d s w h i c h r i s e t o 
e l e v a t i o n s of about 100 m and c o m p r i s e complex a c c u m u l a t i o n s 
of P l e i s t o c e n e g l a c i a l and n o n - g l a c i a l sediments capped w i t h 
g l a c i o - r n a r i n e d i a m i c t o n or by t h e i r wave-washed r e s i d u e s . 
Between the u p l a n d s i s a network of b r o a d v a l l e y s f i l l e d t o 
depths of some hundred of meters ( c a . 300 m) w i t h marine to 
e s t u a r i n e sediments of e a r l y p o s t g l a c i a l age. As shown by 
d r i l l i n g , Eocene and Miocene sediments u n d e r l i e t h i s a r e a , 
b u t they have no s u r f a c e e x p o s u r e s . 

74 A b b o t s f o r d - N o r t h of Highway. T h i s a g r i c u l t u r a l 
c e n t e r l i e s a t the edge of Sumas V a l l e y t h r o u g h w h i c h the 
Nooksack R i v e r , now i n i t s own c h a n n e l t o the P a c i f i c , once 
f l o w e d t o j o i n the F r a s e r . An accompanying s k e t c h map shows 
the v a r i o u s p o s t - g l a c i a l a c t i o n i n the E a s t e r n F r a s e r 
Lowlands. 

85 Sumas Mo u n t a i n and Vedder M o u n t a i n . Sumas M o u n t a i n , 
n o r t h w e s t of the highway, r i s e s g r a d u a l l y from the s o u t h w e s t , 
where i t i s u n d e r l a i n by Eocene c o n t i n e n t a l s e d i m e n t s , t o the 
n o r t h e a s t (summit e l e v a t i o n 900 m) where i t i s u n d e r l a i n by 
more r e s i s t a n t M e s o z o i c m e t a v o l c a n i c and g r a n i t i c r o c k s . The 
Eocene s e d i m e n t s , though warped and f a u l t e d , r i s e t o the 
n o r t h e a s t a t a g e n e r a l a n g l e o n l y s l i g h t l y s t e e p e r than t h a t 
o f the p r e s e n t t o p o g r a p h y , and i t i s l i k e l y t h a t the upper 
s o u t h w e s t e r l y - f a c i n g s l o p e of the mountain i s e s s e n t i a l l y an 
exhumed Eocene s u r f a c e s t r i p p e d of i t s l e s s r e s i s t a n t 
s e d i m e n t s . The Eocene s u c c e s s i o n midway a l o n g t h e l e n g t h of 
the mountain i n c l u d e s s e v e r a l t h i n n o n-commercial c o a l seams. 
The u n d e r c l a y of one of the seams has been mined f o r many 

y e a r s by room and p i l l a r methods f o r the m a n u f a c t u r e of 
f i r e b r i c k i n a f a c t o r y a t the base of the mountain. O t h e r 
c l a y seams i n t h i s v i c i n i t y have a l s o been q u a r r i e d f o r the 
p r o d u c t i o n of s t r u c t u r a l t i l e , b u i l d i n g b r i c k s , e t c . 

Vedder M o u n t a i n , 6 km t o the s o u t h e a s t , on the o p p o s i t e s i d e 
of Sumas V a l l e y , i s u n d e r l a i n by a f a u l t - b o u n d e d b l o c k of 
f o l i a t e d q u a r t z d i o r i t e , e p i d o t e , a m p h i b o l i t e and 
g a r n e t - m i c a s c h i s t , f l a n k e d on the n o r t h w e s t ( a t t h e f o o t of 
the s l o p e ) by meta-sediments of unknown age, and on t h e 
s o u t h e a s t by M e s o z o i c a r e n i t e s , p e l i t e s and c o n g l o m e r a t e s 



- 2 -

Mo*j™ fan, and , ) e o ( j p l e j n i 

"dlmtmt troniport. 
EZHZ] FluvioQieciai » * d i m . n t f 

GOD Drift 

SCI! E « i M rtdi, a velconfct 

Uuiuuif P'*-T«rtlory b»drocti 

Melfwoftr ehennal 

Ice -contact fact 

_ Km 
_? 10 

Quartz dlorltf 

MILES 

Sumas Mtn. 
K2975'(900m) 

NE 



which form the c r e s t and f a r s l o p e of the mountain. The 
n o r t h e a s t e r l y s t r u c t u r a l t r e n d so n o t a b l e h e r e , i s r e s t r i c t e d 
t o the w e s t e r n Cascade M o u n t a i n s ; elsewhere n o r t h e r l y t o 
n o r t h w e s t e r l y t r e n d s p r e v a i l . A w h o l e r o c k Rb-Sr age of 258±5 
m i l l i o n y e a r s has been o b t a i n e d frm g a r n e t - m u s c o v i t e s c h i s t 
of the metamorphic b l o c k . C u r i o u s l y , t h i s age ( e a r l y - to 
mid-Permian) c o r r e s p o n d s t o a t i m e o f a c c u m u l a t i o n of n e a r l y 
c o n f o r m a b l e s u c c e s s i o n of Permian sediments and V o l c a n i c 
r o c k s i n the Cascade Mountains o n l y a few k i l o m e t e r s t o the 
e a s t where, moreover, subsequent metaroorphism has been of 
v e r y low grade. 

C o n t i n u i n g n o r t h e a s t e r l y on Highway 1, the r o u t e c r o s s e s a 
p r e h i s t o r i c l a n d s l i d e from the s l o p e s of Mount Cheam 
( e l e v a t i o n 2117 m). L a n d s l i d e d e b r i s forms a s e r i e s of 
mounds and r i d g e s up t o 60 m h i g h which d e s c r i b e a s e r i e s of 
c r u d e a r c s c e n t e r e d about B r i d a l V e i l F a l l s , s o u t h of the 
r o a d . The d e b r i s , which i n c l u d e s b l o c k s up t o 5 m i n 
d i a m e t e r , embedded i n a p o o r l y s o r t e d a r g i l 1 i t e - r i c h m a t r i x , 
r e s t s on f l u v i o - g l a c i a l g r a v e l s and i s c o v e r e d by a 
v o l u m i n o u s g r a v e l fan from B r i d a l C reek. I t i s a l s o o v e r l a i n 
by a d e p o s i t of marl p r e c i p i t a t e d on the f l o o r of a former 
l a k e a l m o s t 0.5 km i n d i a m e t e r , ponded amid the l a n d s l i d e 
d e b r i s . The l a n d s l i d e d e p o s i t has an a r e a of about 8 km 2 and 
an e s t i m a t e d volume of many tens of m i l l i o n s of c u b i c m e t ers. 

123 BC Hydro Waleach G e n e r a t i n g S t a t i o n . A t u n n e l t h r o u g h 
the mountain and a p e n t s t o c k t o the power p l a n t d e l i v e r s h i g h 
p r e s s u r e water t o a modern, almost c o m p l e t e l y automated power 
p l a n t w h i c h i s used f o r peak l o a d a d j u s t m e n t i n the Vancouver 
system. 

C o n t i n u i n g , the road c l i m b s onto a g r a n i t i c r o c k s p u r . A 
s m a l l q u a r r y l i e s west of the r o a d . Q u a r t z d i o r i t e exposed 
h e r e i s p a r t of the Mount B a r r complex from which f i v e K-A 
d a t e s of between 16 and 21 m i l l i o n y e a r s have been o b t a i n e d 
( Baadsgaard e t a l , 1961; R i c h a r d s and W h i t e , 1970). The 
Mount B a r r complex, 20 km a c r o s s and about 250 km 2 i n a r e a , 
i s exposed from r i v e r l e v e l t o mountain tops 2000 m above and 
r e t a i n s i t s g r a n i t i c t e x t u r e f o r the f u l l v e r t i c a l range w i t h 
no s i g n s of a former c o v e r . Some 32 km t o the s o u t h and 
s o u t h e a s t , s t r a t i f i e d d a c i t e , a n d e s i t i c and t r a c h y a n d e s i t i c 
f l o w s , b r e c c i a s and t u f f s o v e r l i e and a r e c u t by g r a n i t i c 
p l u t o n s b e l i e v e d t o be Eocene and l a t e O l i g o c e n e age, 
s l i g h t l y o l d e r than the Mount B a r r complex ( M i s c h , 1966) and 
t h e s e may r e p r e s e n t the top of a f o r m e r magma chamber w h i c h 
b r o k e t h r o u g h t o the l a n d s u r f a c e . However, no c o v e r of 
s i m i l a r v o l c a n i c r o c k or of any p r e p l u t o n i c r o c k s s u r v i v e s 
h e r e . 



C o n t i n u i n g t o Hope ( j u n c t i o n of Highway i and 3) the r o u t e 
passes t h r o u g h a more c o n s t r i c t e d s e c t i o n of the F r a s e r 
v a l l e y i n which the f l o o d p l a i n i s r a r e l y more than 2 km wide 
and the s t e e p v a l l e y w a l l s r i s e g e n e r a l l y 1300 t o 1500 m t o 
rounded s u m i t s or s h o u l d e r s . F o r the f i r s t A.8 km more or 
l e s s metamorphosed upper P a l e o z o i c r o c k s c r o p o u t , and th e s e 
are f o l l o w e d by q u a r t z d i o r i t e and h y p e r s t h e n e - a u g i t e 
d i o r i t e of the Spuzzun i n t r u s i o n s . Though K-A ages of 77 t o 
103 m i l l i o n y e a r s have been o b t a i n e d from these i n t r u s i o n s , 
the j o i n t p a t t e r n s a r e r e m a r k a b l y s i m p l e . 

149 Hope - J u n c t i o n of Highway #1 and Highway #3. F o r the 
f i r s t 10 km beyond Hope (on Highway #3) the r o u t e passes 
t h r o u g h the Hope p l u t o n i c complex, c o m p r i s i n g q u a r t z 
m o n z o n i t e s and q u a r t z d i o r i t e s y i e l d i n g K-A d a t e s of 35 t o 41 
m i l l i o n y e a r s , thence c o n t i n u e s s o u t h e a s t e r l y up the v a l l e y 
of N i c o l u m Creek t h r o u g h c h e r t and a r g i l l i t e s of P a l e o z o i c 
(?) age d i p p i n g s t e e p l y southwest. (McTaggart and Thompson, 
1967). Near the head of the v a l l e y , the c r e e k has l o c a l l y 
been made to c u t i n t o b e d r o c k of the southwest w a l l of the 
v a l l e y by the p r e s e n c e of an a c c u m u l a t i o n of sand, g r a v e l and 
b o u l d e r s b r o u g h t i n by an o l d st r e a m which f o l l o w e d the 
i c e - m a r g i n and e n t e r e d N i c o l u m V a l l e y from the n o r t h . 
Numerous exp o s u r e s of the i c e - c o n t a c t f a c e of the kame 
t e r r a c e d e p o s i t r e s u l t i n g from the a c t i o n of the o l d stream 
o c c u r on the e a s t s i d e of the highway. At the head of the 
v a l l e y the kame t e r r a c e i s o v e r l a i n by d e b r i s of a 
p r e h i s t o r i c l a n d s l i d e and t h i s , i n t u r n , by d e b r i s of the 
1965 Hope l a n d s l i d e . 

160 Hope L a n d s l i d e - STOP. On J a n u a r y 9, 1965, about 130 
m i l l i o n tonnes of v o l c a n i c g r e e n s t o n e r u b b l e swept 
southwestward down the mountain s i d e onto a v a l l e y f l o o r 
composed of swamp, meadow, a n c i e n t l a n d s l i d e d e b r i s , 
f l u v i o - g l a c i a l sand and g r a v e l , and a s m a l l l a k e . A m i x t u r e 
of s l i d e - r o c k , mud and l a k e water was d r i v e n up the o p p o s i t e 
s l o p e ; some r e t u r n e d t o come t o r e s t on the v a l l e y f l o o r 
a g a i n s t the l o w e r s l o p e s o f the s l i d e ; much was d e f l e c t e d 
n o r t h w e s t w a r d and r u s h e d more than 5 km down v a l l e y as a 
mud-flow o r s p i l l e d e a s t w a r d as a soupy l a y e r g e n e r a l l y l e s s 
t h a n 10 m t h i c k f o r as much as 1 km (Mathews and McTaggart, 
1969) . 

Two e a r t h q u a k e s , about 3 hours a p a r t , of magnitude 3.2 and 
3.1, o c c u r r e d a p p a r e n t l y a t the time of the s l i d e 
e p i c e n t r e s were p l a c e d w i t h i n a m i l e of the s l i d e . 

The s l i d e s u r f a c e c o n s i s t s of v o l c a n i c g r e e n s t o n e , s t r i k i n g 
p a r a l l e l w i t h the v a l l e y and d i p p i n g 45° t o 60° S.W. The 
g r e e n s t o n e s a r e ma s s i v e f l o w s , o b s c u r e l y l a y e r e d b u t s t r o n g l y 



j o i n t e d and l o c a l l y f a u l t e d . The v o l c a n i c s u c c e s s i o n i s 
o v e r l a i n by r i b b o n c h e r t , w h ich i s w e l l exposed a l o n g the i 
southwest w a l l of the v a l l e y , about 100 m from the p a r k i n g 
a r e a . Greenstone and c h e r t , b o t h of the Hozameen Group, are 
i n t r u d e d by b u f f - c o l o r e d f e l s i t i c s h e e t s and i r r e g u l a r 
b o d i e s , w h ich a r e e a s i l y v i s i b l e on the s l i d e s u r f a c e . Many 
of these d i p about 3 0 c SW. 

I t i s r e a s o n a b l e t o suppose t h a t the s l i d e was t r i g g e r e d by 
the e a r t h q u a k e . The s u r f a c e a l o n g w h ich the s l i d e o c c u r r e d 
seems not t o be an o r i g i n a l f l o w c o n t a c t ; p r i m a r y v o l c a n i c 
f e a t u r e s are v e r y obscure i n the s l i d e a r e a but the g e n e r a l 
a t t i t u d e of the r o c k s i s s t e e p e r than the s l i d e s u r f a c e . The 
somewhat i r r e g u l a r s l i d e s u r f a c e was l i k e l y i n l a r g e p a r t 
c o n t r o l l e d by a c o m b i n a t i o n of the c o n t a c t s between f e l s i t e 
s h e e t s and g r e e n s t o n e . 

190 S k a g i t B l u f f s . Here the Hozameen f a u l t c r o s s e s the 
r o a d , s e p a r a t i n g the P a l e o z o i c Hozameen c h e r t s and v o l c a n i c s 
on the west from the Ladner Creek sediments of J u r a s s i c age. 
The Hozameen f a u l t i s the l o c u s of a number of g o l d 
o c c u r e n c e s t o the n o r t h w e s t where a s e r p e n t i n e b e l t o c c u r s 
a l o n g the f a u l t . The C a r o l i n Mine i s the most i m p o r t a n t of 
t h e s e . Invermay Mine, a l e a d z i n c v e i n and G i a n t Copper, a 
b r e c c i a p i p e , a r e w i t h i n a few m i l e s b u t a r e r e l a t e d t o 
g r a n i t i c i n t r u s i o n s i n the Ladner S l a t e s of the Dewdney Creek 
s e r i e s r a t h e r t h a n t o the f a u l t . 

216 Manning P a r k R e c r e a t i o n a r e a . Pinewoods Lodge i s a s k i 
and n a t u r e s t u d y a r e a . C o n t i n u i n g , the r o a d f o l l o w s the 
Similkameen R i v e r . Where the r o a d c r o s s e s the P a s a y t e n f a u l t 
the E a g l e B a t h o l i t h i s e n c o u n t e r e d . Some m i n e r a l i z a t i o n 
o c c u r s on the e a s t s i d e o f the b a t h o l i t h w i t h d i s c o n t i n u o u s 
v e i n s of q u a r t z i n s c h i s t o z e r o c k s of the T r i a s s i c N i c o l a 
F o r m a t i o n . 

231 Similkameen F a l l s . The P a s a y t e n R i v e r j o i n s the 
Similkameen h e r e . C o n t i n u i n g , t h e r o a d c l i m b s t o the top of 
a T e r t i a r y l a v a p l a t e a u the e x t e n s i o n of w h ich can be seen t o 
t h e e a s t of the r i v e r on P l a c e r M o u n t a i n . From the summit, 
the road g r a d u a l l y d r o p s , p a s s i n g some o u t c r o p p i n g s of 
a g g l o m e r a t e s and s a n d s t o n e s u n t i l i t b e g i n s i t s d e s c e n t t o 
Whipsaw Creek. 

268 S i m i l k a m e e n Mine c o n c e n t r a t o r and o f f i c e s . The p l a n t 
i s b u i l t on monzonite and s y e n i t e of the L o s t Horse complex. 
A c r o s s the Similkameen R i v e r a r e b l u f f s of d i o r i t e of the 
S m e l t e r Lake S t o c k o v e r l a i n by M i d d l e Eocene P r i n c e t o n 
v o l c a n i c f l o w s and b r e c c i a s . 



The s u s p e n s i o n b r i d g e s a c r o s s the r i v e r s u p p o r t the! ore 
conveyor from Copper Mountain and the t a i l i n g s p i p e l i n e to 
S m e l t e r Lake. The b o l d , gray b l u f f t o the s o u t h e a s t of the 
b r i d g e i s a T e r t i a r y i n t r u s i v e p l u g of h o r n b l e n d e a n d e s i t e 
p o r p h y r y . 

The Similkameen p i t s , about 1,500 m s o u t h of the p l a n t , 
r o u g h l y f o l l o w , and i n p a r t i n c l u d e the c o n t a c t between the 
L o s t Horse i n t r u s i v e s and N i c o l a v o l c a n i c s . A d e s c r i p t i o n of 
the I n g e r b e l l e d e p o s i t s can be found i n F a h m i e t a l ( 1 9 7 6 ) , 
Macauley ( 1 9 7 3 ) , P r e t o (1972) and P r e t o ( 1 9 6 8 ) . The f i r s t of 
these p u b l i c a t i o n s i s e n c l o s e d i n t h i s guide book. 

The I n g e r b e l l e Mine has produced 69,201,000 tons of ore a t an 
average grade of 0.40% copper w i t h r e c o v e r y of 0.005 ounces 
of g o l d and 0.02 ounces of s i l v e r per t o n . A low grade s t o c k 
p i l e of 10.7 m i l l i o n tons remains near the p i t s . Feed f o r 
the c o n c e n t r a t o r i s b e i n g t r a n s p o r t e d from Copper M o u n t a i n by 
t r u c k t o a c r u s h i n g p l a n t below the p i t a r e a w i t h 
c o n v e n t i o n a l conveyor c o n n e c t i o n t o the new suspended b e l t 
conveyor a c r o s s the r i v e r . 

i 
The m i l l i n g i s a t a r a t e of 22,000 tons per day. About 300 
now are employed a t the m i l l and mine. R e s e r v e s at Copper 
Mountain have been c a l c u l a t e d as s u f f i c i e n t t o s u p p o r t the 
o p e r a t i o n f o r o v e r 20 y e a r s a t c u r r e n t r a t e of m i n i n g . 

273 Whipsaw Creek l i e s a t the s t a r t of the M i d d l e Eocene 
P r i n c e t o n B a s i n . P r i n c e t o n c o a l was mined j u s t n o r t h w e s t of 
the c r e e k a t the B l u e Flame Mine. Road c u t s s o u t h of Whipsaw 
Creek a r e i n N i c o l a f l o w s and b r e c c i a s , l o c a l l y i n t e n s e l y 
f a u l t e d and s h e a r e d . C o n t i n u i n g , some o u t c r o p s of sandstone 
and c o a l f o r m a t i o n can be seen i n r o a d s i d e c u t s . As the 
highway descends i n t o P r i n c e t o n a t the j u n c t i o n of the 
Tulameen R i v e r w i t h the S i m i l k a m e e n , i t c r o s s e s one of 
s e v e r a l t e r r a c e s of P l e i s t o c e n e f l u v i o - g l a c i a l g r a v e l s and 
sands w h i c h have p r o v i d e d h o m e s i t e s f o r employees of the 
mine. 

282 P r i n c e t o n - LUNCH STOP. A good s e c t i o n of P r i n c e t o n 
T e r t i a r y s ediments w i t h some c o a l y beds i s exposed i n c u t s 
b e h i n d the V i l l a g e r M o t e l and the Bus Depot. 

284 T u r n - o f f from the Highway t o Copper M o u n t a i n . The r o a d 
heads s o u t h and r o u g h l y f o l l o w s the e a s t e r n s i d e of t h e 
M i d d l e Eocene P r i n c e t o n B a s i n . Rocks exposed a l o n g and n e a r 
the road a r e v o l c a n i c s of the Lower V o l c a n i c F o r m a t i o n w h i c h 
forms the base of the P r i n c e t o n Group. 

293 Wolf Creek - S m e l t e r Lake T a i l i n g s Dam C o n t r o l S t a t i o n . 



A s m a l l s t a g n a n t l a k e between h i g h w a l l s was e n c l o s e d by 
sands dams at each end and forms the r e p o s i t o r y f o r t a i l i n g s ^ 
from the Similkameen Copper M i l l . 

300 V o i g h t ' s Camp and e n t r a n c e t o L o s t Horse G u l c h . In the 
e a r l y p r o s p e c t i n g days of Copper M o u n t a i n , E m i l V o i g h t had 
h i s camp here and work was done at s e v e r a l p l a c e s on an 
e a s t - w e s t t r e n d i n g f r a c t u r e and shear zone i n d i o r i t e of the 
V o i g h t s t o c k , m i n e r a l i z e w i t h s p e c u l a r h e m a t i t e , c h a l c o p y r i t e 
and p y r i t e . The g o l d c o n t e n t i n t h i s unique zone was a l s o 
c o n s i d e r a b l y h i g h e r than t h a t of Copper Mountain o r e s . 

The V o i g h t and S m e l t e r Lake s t o c k s a r e p a r t of the Copper 
Mo u n t a i n i n t r u s i o n s and c o n s i s t e n t i r e l y of d i o r i t e v e r y 
s i m i l a r t o the o u t e r phase of the Copper Mountain s t o c k . 

302 Copper Mountain Mine O f f i c e . The Copper Mountain Camp 
s t r a d d l e s the Similkameen R i v e r and c o n s i s t s of a number of 
p o r p h y r y - t y p e d e p o s i t s which o c c u r m o s t l y i n a narrow b e l t of 
a l t e r e d Upper T r i a s s i c a n d e s i t i c and b a s a l t i c v o l c a n i c r o c k s 
sandwiched between the Copper Mountain Stock t o the southwest 
and the s a t e l l i t i c L o s t Horse m o n z o n i t e - s y e n i t e complex t o 
the n o r t h e a s t . Rock a l t e r a t i o n and m i n e r a l i z a t i o n a r e 1 
a s s o c i a t e d w i t h the l a t t e r r o c k s u i t e and v a r y somewhat 
between I n g e r b e l l e and Copper M o u n t a i n . 

P i t #2 

T h i s p i t l a y a l o n g and i m m e d i a t e l y s o u t h of the c o n t a c t 
between the L o s t Horse Complex and N i c o l a v o l c a n i c r o c k s . 
Most r o c k s exposed i n the p i t a r e a a r e f r a g m e n t a l N i c o l a 
r o c k s i n v a r i o u s s t a g e s of a l t e r a t i o n . The p i t i s l o c a t e d a t 
the c e n t r e of a newly o u t l i n e d ore zone t h a t w i l l soon be 
mined. T y p i c a l a l t e r a t i o n and m i n e r a l i z a t i o n of the 
v o l c a n i c s , some of w hich p r e s e r v e o r i g i n a l t e x t u r e s , a r e 
d i s p l a y e d i n the p i t , as w e l l as s e v e r a l l a r g e f a u l t s , 
s u l p h i d e - b e a r i n g v e i n s , p o s t - m i n e r a l f e l s i t e dykes and, i n 
the n o r t h e a s t c o r n e r of the p i t , a p i p e of m i n e r a l i z e d 
i n t r u s i v e b r e c c i a t h a t i s a b o r d e r phase of the L o s t Horse 
Complex t o the n o r t h . A p p r o x i m a t e l y 1.7 m i l l i o n t ons o f ore 
g r a d i n g 0.7 per c e n t copper were t a k e n f r o m t h i s p i t d u r i n g 
the l a t t e r y e a r s of the Granby mine o p e r a t i o n . 

P i t #5 

A b r i e f s t o p w i l l be made a t t h i s p i t a r e a t o examine b o r n i t e 
m i n e r a l i z a t i o n i n f r a g m e n t a l v o l c a n i c s . The " N o r t h Mine 
B r e a k " c r o s s e s the s o u t h end of the former p i t i n an 
e a s t - w e s t d i r e c t i o n . 



P i t ?/3 

E x c e l l e n t development of Doimage's (1934) "Ore F r a c t u r e " i n 
f i n e l y bedded t u f f can be seen i n t h i s p i t a r e a . P r e - m i n e r a l 
d i o r i t e dykes and p o s t - m i n e r a l f e l s i t e dykes a r e a l s o 
w e l 1 - d i s p l a y e d . 

P i t in 

T h i s P i t , t o g e t h e r w i t h P i t #1, i s p a r t of a newly d e v e l o p e d 
ore zone. M i n e r a l i z a t i o n i n t h i s l a r g e r orebody c o n s i s t s 
m o s t l y of c h a l c o p y r i t e and p y r i t e , but i n P i t #7, between the 
Copper Mountain F a u l t and the s t o c k c o n t a c t t o the S o u t h , 
m i n e r a l i z a t i o n c o n s i s t s t y p i c a l l y of b o r n i t e and c h a l c o p y r i t e 
f r a c t u r e c o a t i n g s i n f r a g m e n t a l v o l c a n i c s and t u f f . P y r i t e 
i s v e r y r a r e or a b s e n t . South of the p i t , w e l l bedded, 
g e n t l y d i p p i n g t u f f s a r e c u t by s t e e p l y d i p p i n g f r a c t u r e s and 
shoots of a l t e r a t i o n which p a r a l l e l the s t o c k c o n t a c t . 

R e t u r n t o P r i n c e t o n f o r the n i g h t . 

\ 



DAY 2 

SECTION FROM PRINCETON TO GRAND FORKS 

K i l o m e t e r s 

0 B r i d g e on Similkameen R i v e r a t P r i n c e t o n . 

C o arse g r a i n e d P r i n c e t o n a r k o s e and beds of su b - b i t u m i n o u s 
c o a l a r e exposed i n o l d w o r k i n g s and road c u t s j u s t e a s t of 
the b r i d g e . 

1 Impounded Copper Mountain t a i l i n g s from the o l d 
A l l e n b y c o n c e n t r a t o r . 

3 B l u f f s t o the s o u t h are m o s t l y M i d d l e Eocene P r i n c e t o n 
v o l c a n i c s . 

5 t o 6 M a s s i v e N i c o l a f l o w s and b r e c c i a s are c u t by 
n o r t h e r l y - t r e n d i n g p i n k g r a n i t i c dykes which a r e s i m i l a r to 
the "mine d y k e s " of Copper M o u n t a i n . 

8 Dump of copper p r o s p e c t southwest of highway. A 

f i s s u r e v e i n on a f e l s i t e dyke c o n t a c t i n N i c o l a v o l c a n i c s . 

9 t o 30 G r a n i t i c r o c k s of J u r a s s i c Okanagan B a t h o l i t h . 

31 S i l v e r C r e e k B r i d g e . Road t o Banbury M i n e s . 

34 S t e e p l y d i p p i n g , warped a r g i l l i t e s and l i m y a r g i l l i t e 
of Henry f o r m a t i o n , c u t by a 2 - f o o t dyke. M i n o r f o l d s and 
some d i s s e m i n a t e d p y r i t e . The Henry F o r m a t i o n i s the 
uppermost i n the s e d i m e n t a r y s u c c e s s i o n a t Hed l e y and 
c o n s i s t s m a i n l y of a r g i l l i t e , t u f f and impure l i m e s t o n e . R i c e 
(1947, p.14) s t a t e s t h a t t h e s e sediments pass c o n f o r m a b l y 
i n t o v o l c a n i c r o c k s of what B o s t o c k (1940) c a l l e d t h e Wolfe 
C r e e k F o r m a t i o n , w h i c h i n c l u d e s v o l c a n i c r o c k s such as a r e 
found a t Copper M o u n t a i n . 

35 F o l d e d sediments of the Henry F o r m a t i o n t o the 
so u t h w e s t . 

36 More Henry F o r m a t i o n sediments c u t by a s m a l l dyke on 
n o r t h e a s t s i d e of highway. 

38 STOP 1 - Hedley V i e w p o i n t . 

The c l i f f s near the town of H e d l e y a f f o r d by f a r the b e s t 
e x p o s u r e s o f a w e l l - d e v e l o p e d s e d i m e n t a r y s u c c e s s i o n some 
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FIG. 1:1. G E O L O G Y IN THE VICINITY O F HEDLEY 

(AFTER BOSTOCK, 1940) 



2,000 m t h i c k . These r o c k s have been d e s c r i b e d i n some 
d e t a i l by R i c e (1947) and a r e c o n s i d e r e d to form the b a s a l 
p a r t of the N i c o l a group. They a r e a l l of Upper T r i a s s i c 
age. F i g u r e 1:1 i s an e x c e r p t from B o s t o c k ' s (1940b) map and 
shows the geology t h a t can be seen from t h i s v i e w p o i n t . The 
s e d i m e n t a r y r o c k s a r e i n t r u d e d by two s m a l l b o d i e s of e a r l y 
J u r a s s i c d i o r i t e and gabbro (Hedley I n t r u s i o n s , 189 m.y.) 
from which many s i l l s and dykes emanate. The lower p a r t of 
the s e c t i o n i s i n t r u d e d by a l a t e J u r a s s i c (162 m.y.) 
g r a n o d i o r i t e . 

The beds d i p m o d e r a t e l y t o the n o r t h w e s t and are t r u n c a t e d by 
a number of n o r t h e a s t e r l y t r e n d i n g f a u l t s , the l a r g e s t of 
which i s the Bradshaw T h r u s t . West of t h i s f a u l t , on 
Stemwinder M o u n t a i n , the s e d i m e n t a r y s u c c e s s i o n c o n s i s t s 
m o s t l y of Hedley F o r m a t i o n and i s thrown i n t o an i m p r e s s i v e 
s e r i e s of f o l d s . The N i c k e l P l a t e g o l d mine, of which the 
r u i n s of the c o n c e n t r a t o r can be seen from t h i s p o i n t , 
produced 1.3 m i l l i o n ounces of g o l d between 1896 and 1930, 
when ore r e s e r v e s appeared t o be e x h a u s t e d . A t h o r o u g h 
g e o l o g i c a l study r e v i v e d the mine and a f u r t h e r 1.7 m i l l i o n 
ounces were produced between 1934 and 1958, when o p e r a t i o n s 
f i n a l l y c l o s e d . The r e s u l t s of t h i s s t u d y a r e s e t f o r t h i n 
the paper by B i l l i n g s l e y and Hume (1941) w h i c h i s w i t h o u t a 
doubt a c l a s s i c d e m o n s t r a t i o n of how g e o l o g y can sometimes be 
of u s e , even t o m i n i n g men! Ore s h o o t s a t the N i c k e l P l a t e 
o c c u r r e d i n g a r n e t - p y r o x e n e s k a r n produced by c o n t a c t 
metamorphism of the Sunnyside and o t h e r l i m e s t o n e s , and were 
g e n e r a l l y l e s s than 80 m from the o u t e r edge of the Skarn 
zone (marble l i n e ) . T h e i r shape and s i z e was c o n t r o l l e d by 
crumples i n the s k a r n and by i n t e r s e c t i o n of s i l l s and dykes 
w h i c h a r e o f f s h o o t s from d i o r i t e and gabbro b o d i e s of H e d l e y 
i n t r u s i o n s . M e t a l l i c m i n e r a l s i n the N i c k e l P l a t e s k a r n a r e : 
a r s e n o p y r i t e , l o e l l i n g i t e - s a f f l o r i t e , c o b a l t i t e , p y r r h o t i t e , 
s p h a l e r i t e , c h a l c o p y r i t e , g o l d , p y r i t e and m a r c a s i t e . Of 
t h e s e , a r s e n o p y r i t e i s the most abundant and i m p o r t a n t as 
most of the g o l d o c c u r s as minute specks i n i t . 

The N i c k e l P l a t e Mine and the Hedley Mascot Mine a r e under 
i n v e s t i g a t i o n and t e s t i n g by G.M. R e s o u r c e s f o r the p a s t two 
y e a r s . The upper underground w o r k i n g s have been re-opened 
and d r i l l i n g has been c a r r i e d out from b o t h the s u r f a c e and 
underground i n e f f o r t s t o e s t a b l i s h some a d d i t i o n a l m i n a b l e 
r e s e r v e s . S e v e r a l p r o s p e c t s l i e o u t s i d e the N i c k e l P l a t e 
s k a r n b a s i n , some of which have had l i m i t e d p r o d u c t i o n of 
g o l d o r e s s i m i l a r t o N i c k e l P l a t e o r e s . These a r e u s u a l l y 
r e l a t e d t o s m a l l b o d i e s of i n t r u s i v e w h i c h have t h e i r own 
s k a r n e n v e l o p e s . Good Hope Reso u r c e s h o l d s s e v e r a l of t h e s e : 
i n c l u d i n g the Canty p r o p e r t y and the Good Hope. They have 
d e v e l o p e d some l i m i t e d r e s e r v e s . The Good Hope ore i s b e i n g 





Notes Re: N i c k e l P l a t e M i n e , H e d l e y , B r i t i s h C o l u m b i a . 

The C e n t r a l F l a n g e (C.F.) and N o r t h F l a n g e (N.F.) dykes 
occupy s t r u c t u r e s t h a t p r e v i o u s l y may have s e r v e d as c o n d u i t s 
t h a t p r o v i d e d the o r e b o d i e s s t a c k e d a s y m m e t r i c a l l y on t h e i r 
f l a n k s . The N o r t h F l a n g e o b v i o u s l y i s younger i n o r i g i n than 
the C e n t r a l F l a n g e ( i t c u t s the y e l l o w (y) o r e ) b u t b o t h may 
have c o n t i n u e d t o produce ore a l m o s t s i m u l t a n e o u s l y a t t h e 
t i m e t h e uppermost ore b o d i e s , Lower P u r p l e (L.P.) and Upper 
P u r p l e (U.P.) were emplaced ( e x h a l e d ? ) . Note a l s o t h a t the b r e c c i a 
(CB) i s mapped not o n l y as a s t r a t u m but a l s o a l o n g s i d e o r w i t h i n 
t h e C e n t r a l F l a n g e s t r u c t u r e . The a u t h o r s u g g e s t s t h a t the ore 
b o d i e s a r e e x h a l a t i v e . 

R. H. Seraphim 
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mined on a share b a s i s by Dankoe M i n e s , l o c a t e d south of 
Keremeos and ores w i l l be t r u c k e d t o the Dankoe M i l l w hich 
w i l l be v i s i t e d on our r e t u r n t r i p , where we can see some of 
the Good Hope o r e . S e v e r a l o t h e r companies have been a c t i v e 
i n the N i c k e l P l a t e M ountain a r e a i n the p a s t two y e a r s . 

C o n t i n u i n g , the highway f o l l o w s the U-shaped v a l l e y of 
S i m i l k a m e e n R i v e r t o Keremeos. The Similkameen V a l l e y i s the 
p h y s i o g r a p h i c boundary between the r o c k s of the Cascade 
Mountains t o the s o u t h , and the I n t e r i o r P l a t e a u to the 
n o r t h . Of n o t e are the enormous t a l u s s l o p e s a l o n g the 
v a l l e y . T h i s a r e a was u n g l a c i a t e d d u r i n g the l a s t g l a c i a l 
e p i s o d e and hence these t a l u s p i l e s a c cumulated f o r a l o n g 
t ime. 

Bedded c h e r t s and massive a l t e r e d b a s i c l a v a and g r e e n s t o n e 
a r e w e l l d i s p l a y e d . T h i s i i t h o l o g i c a l assemblage i s t y p i c a l 
of upper P a l e o z o i c t o m i d - T r i a s s i c r o c k s i n the I n t e r m o u n t a i n 
B e l t . 

A l a y e r of w h i t e v o l c a n i c ash i s v i s i b l e i n the soik on b o t h 
s i d e s of the r o a d . I t was e r u p t e d from Mount Mazama, Oregon, 
6,600 y e a r s ago. 

67 Keremeos. T h i s f r u i t - g r o w i n g r e g i o n l i e s a t the 
i n t e r s e c t i o n of a n o r t h - s o u t h v a l l e y from the n o r t h w i t h the 
S i m i l k a m e e n v a l l e y . The r o u t e f o l l o w s the r i v e r s o u t h e r l y i n 
t h i s v a l l e y . The r i v e r j o i n s the Okanagan R i v e r s o u t h of the 
I n t e r n a t i o n a l boundary. 

90 Dankoe Mine. May be v i s i t e d on r e t u r n t r i p . 
The r o a d s h o r t l y l e a v e s the Similameen v a l l e y t o c l i m b over 
the d i v i d e a t R i c h t e r P a s s , t o e n t e r the Okanagan V a l l e y and 
descend towards the town of Osoyoos. 

108 S p o t t e d Lake s a l t d e p o s i t s . S p o t t e d Lake i s a s m a l l 
ephemeral body of w a t er w i t h e n c r u s t e d s a l t d e p o s i t s formed 
as a r e s u l t of ground water l e a c h i n g and e v a p o r a t i n g i n a 
s e m i - a r i d c l i m a t e . The s a l t i s composed of about e q u a l 
amounts magnesium s u l p h a t e and sodium s u l p h a t e w i t h minor 
sodium c a r b o n a t e and c a l c i u m s u l p h a t e . The p e c u l i a r r i n g 
s t r u c t u r e s a r e t h o u g h t t o be c aused by s u r f a c e s t r e s s 
r e s u l t i n g f r o m a l t e r n a t e f l o o d i n g and d r y i n g of the l a k e and 
c r y s t a l l i z a t i o n of the s a l t . 

113 Osoyoos. The r o a d c r o s s e s Osoyoos Lake on a sand b a r 
w i t h a deep c r e e k c u t . A n o t h e r sand s p i t , two k i l o m e t e r s t o 
the s o u t h a l m o s t spans the l a k e . T h i s p r o v i d e d a much w i d e r , 
b u t s h a l l o w e r c r o s s i n g f o r e a r l y t r a v e l l e r s . 



122 Osoyoos L o o k - o u t . STOP. 
T h i s l o o k - o u t p o i n t near the top of the v a l l e y v a i l g i v e s a 
v i s t a of Osoyoos L a k e , e x t e n d i n g s o u t h to the town of 
O r o v i l l e i n the U.S.A. The D i v i d e n d - L a k e v i e v mine l i e s on 
the o p p o s i t e s l o p e n e a r the U.S. b o r d e r . A q u a r t z v e i n i n 
P a l e o z o i c l i m e s t o n e s and c h e r t s was mined d u r i n g the 1930's. 
A c c e s s was by a d i t e n t r i e s from the h i l l s i d e . A f l o t a t i o n 
m i l l o p e r a t e d a t a r a t e of 75 tons per day f o r a few y e a r s . 
The c o n t i n u a t i o n of t h i s zone t o the s o u t h a c r o s s the b o r d e r 
has s e v e r a l o l d mine w o r k i n g s where c h a l c o p y r i t e - g o l d pods 
were mined d u r i n g e a r l i e r days. 

137 A n a r c h i s t summit. On the p l a t e a u at the top a r e 
s c a t t e r e d exposures of the A n a r c h i s t Group, which c o m p r i s e s 
upper P a l e o z o i c g r e e n s t o n e , c h e r t and a r g i l l i t e , w i t h a low 
grade of r e g i o n a l metamorphism. These r o c k s are s i m i l a r t o 
the Kobau Group west of the Okanagan V a l l e y . 

156 Rock Creek. The K e t t l e V a l l e y exposes a b l o c k - f a u l t e d 
Eocene sequence. T h i s sequence c o n s i s t s of b a s a l sandstone 
and c o n g l o m e r a t e of the K e t t l e R i v e r F o r m a t i o n , i n p a r t 
d e r i v e d from the u n d e r l y i n g t e r r a n e , and i n p a r t composed of 
a c i d t u f f . Above t h i s i s the Marron F o r m a t i o n , (Midway 
F o r m a t i o n of D a l y , 1912), w i t h a lower p a r t of a l k a l i n e 
t r a c h y t e and p h o n o l i t e f l o w s , some c o n t a i n i n g f e l d s p a r 
rhombs, a m i d d l e p a r t of a n d e s i t e and t r a c h y a n d e s i t e and an 
upper p a r t of a c i d i c a n d e s i t e . Many f e e d e r s to the v a r i o u s 
f l o w s b e a r a marked s i m i l a r i t y t o the T e r t i a r y p l u t o n i c r o c k 
t o the e a s t . P o t a s s i u m argon ages of 49±2, 48±2 m.y. from 
these r o c k s i n d i c a t e t h e i r M i d d l e Eocene age (Matthews, 
1963). The s u c c e s s i o n b e a r s a r e m a r k a b l e resemblance to the 
lower t w o - t h i r d s of the T e r t i a r y sequence w h i c h may be seen 
i n the White Lake B a s i n , 80 km t o the n o r t h w e s t . 

185 Boundary F a l l s S m e l t e r s i t e . In e a r l i e r d a y s , an 
a r e a l t r a m l i n e t r a n s p o r t e d o r e f o r L o n e s t a r M i n e , j u s t o v e r 
the U.S. b o r d e r t o a s m a l l s m e l t e r a t t h i s l o c a t i o n . T h i s i s 
the t u r n - o f f t o R o b e r t Mines w h i c h w i l l be v i s i t e d on the 
r e t u r n t r i p . 

196 Greenwood. T h i s town was the s i t e of a s m e l t e r w h i c h 
t r e a t e d the o r e s f r o m the Deadwood d i s t r i c t . Remains of the 
s m e l t e r and the s l a g p i l e l i e i m m e d i a t e l y s o u t h of the town. 

LUNCH STOP a t T r a v e l l e r s C a f e . 

C o n t i n u i n g towards Grand F o r k s . 

216 P h o e n i x Mine Road. The Oro Denoro Mine l i e s c l o s e t o 
the highway. E x p o s u r e s of l i m e s t o n e and b r e c c i a s o c c u r i n 



the v i c i n i t y of the t u r n - o f f . ^ 

Phoenix Mine. The m i n i n g p l a n t o p e r a t e d by Granby 
was shut down i n 1978. Equipment has been s o l d and b u i l 
have been s t r i p p e d . Waste dumps and t a i l i n g ponds have 
r e c l a i m e d by c o n t o u r i n g and p l a n t i n g t o g r a s s e s . The c 
are now h e l d by Noranda Mines and a r e under o p t i o n t o 3 
R i v e r Resources L t d . , who have a r e g i o n a l g e o l o g i c a l 
and e x p l o r a t i o n program p l a n n e d . 

Grand F o r k s L o o k o u t . T h i s vantage p o i n t i s a few 
hundred y a r d s n o r t h of the I n t e r n a t i o n a l Boundary, and o 
a good view to the e a s t a l o n g the K e t t l e Pviver, and to 
n o r t h a l o n g the Granby R i v e r . The town of Grand F 
surrou n d e d by f e r t i l e a g r i c u l t u r a l l a n d , i s s i t u a t e d a 
c o n f l u e n c e of two st r e a m s . The s l a g p i l e s and r u i n s r-
Grand F o r k s s m e l t e r , one m i l e n o r t h of the town, are a i l 
remain of a p l a n t which e a r l y i n the c e n t u r y p r o c e s s e d 
of the d i r e c t - s m e l t i n g copper ores from the mines of 
Boundary Camp. 

The l o o k o u t i s a s h o r t d i s t a n c e t o the west of the G 
R i v e r F a u l t , which marks the w e s t e r n boundary of the s 
F o r k s h o r s t of metamorpohic r o c k s . I n the w e s t e r n out< 
these r o c k s a r e f o l d e d i n t o a w e s t e r l y - p l u n g i n g ant 
c l e a r l y o u t l i n e d by a s i l l of s y e n i t e t h a t can be seen 
h e r e . 

C o n t i n u e t o Grand F o r k s f o r the n i g h t . 
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