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I f t h i s i s t r i f e , a l l o f the g o l d may have been l a t e o r , as c m j _ 
e r a t i o n s o f g o l d may have been d e p o s i t e d . I t seems j u s t as r e a s o n a b l e t o a s 
sume two g e n e r a t i o n s o f c a l c i t e o r t h a t t h e c r a t e r s near the g o l d i n a r s e n o -
p y r i t e c o n t a i n e d something e l s e than c a l c i t e . Thus, the age of the g o l d i s 
not c e r t a i n , but so much o f i t i s i n a r s e n o p y r i t e w i t h o u t a s s o c i a t e d c r a t e r s 
t h a t most o f the g o l d p r o b a b l y was e s s e n t i a l l y contemporaneous w i t h the i r o n -
a r s e n i c s u l f i d e and s h o u l d , t h e r e f o r e , be c l a s s e d as hypo t h e r m a l . S i n c e the 
o r e s were formed i n c a l c a r e o u s r o c k s , the d e s i g n a t i o n hypothermal-2 i s used 
he r e . 
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ent degrees, f r a c t u r e d . Most of the gangue m i n e r a l s , t h e r e f o r e , are e a r l i e r 
than the o r e , but the s u l f i d e s were accompanied by s o d i c s c a p o l i t e , d i p y r e (a 
more c a l c i c s c a p o l i t e ) , and c h l o r o p n l (a r a r e m o n t m o r i l l o n i t e - t y p e m i n e r a l ) . 
The f i r s t and most abundant s u l f i d e was a r s e n o p y r i t e c o n t a i n i n g t i n y i n c l u 
s i o n s o f c o b a l t i t e , then came s m a l l e r but c o n s i d e r a b l e amounts o f p y r r h o t i t e 
and g e n e r a l l y much l e s s c h a l c o p y r i t e and s p h a l e r i t e , the l a t t e r two c o n t a i n i n g 
o r i e n t e d b l e b s o f the o t h e r . S m a l l amounts of l o e l l i n g i t e and s a f f l o r i t e farm
ed a t about the same time as the a r s e n o p y r i t e . N e a r l y a l l the g o l d o c c u r s as 
t i n y specks i n the a r s e n o p y r i t e , but some i s p r e s e n t i n the p y r r h o t i t e i n some
what l a r g e r p a r t i c l e s . Some o f the g o l d i n a r s e n o p y r i t e i s bounded by c r a t e r s 
t h a t Warren and Cummings (1937) t h i n k may have been f i l l e d w i t h l a t e c a l c i t e . 
I f t h i s i s t r t f e , a l l o f the g o l d may have been l a t e o r , as they t h i n k , two gen
e r a t i o n s o f g o l d may have been d e p o s i t e d . I t seems j u s t as r e a s o n a b l e to a s 
sume two g e n e r a t i o n s o f c a l c i t e o r t h a t the c r a t e r s n e a r the g o l d i n a r s e n o 
p y r i t e c o n t a i n e d something e l s e than c a l c i n e . Thus, the age of the g o l d i s 
not c e r t a i n , but so much o f i t i s i n a r s e n o p y r i t e w i t h o u t a s s o c i a t e d c r a t e r s 
t h a t most o f the g o l d p r o b a b l y was e s s e n t i a l l y contemporaneous w i t h the i r o n -
a r s e n i c s u l f i d e and s h o u l d , t h e r e f o r e , be c l a s s e d as hypothermal. S i n c e the 
ore s were formed i n c a l c a r e o u s r o c k s , the d e s i g n a t i o n hypothermal-2 i s used 
h e r e . 
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Notes 

The d e p o s i t a l s o has been known as G i a n t Mascot, B.C. N i c k e l M ines, aipd 
P a c i f i c N i c k e l . The P r i d e o f Emory mine i s about 75 m i l e s e a s t - n o r t h e a s t of 
Vancouver and 35 m i l e s n o r t h o f the i n t e r n a t i o n a l b o r d e r . 
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In the P r i n c e t o n a r e a to the e a s t o f the P r i d e of Emory d e p o s i t s , u l t r a ¬
. M c r o c k s , s i m i l a r to those of the P r i d e of Emory a r e a , cut the Upper T r i a s -
l>, N i c o l a group and were emplaced, t h e r e f o r e , no sooner than l a t e s t T r i a s s i c 
- e a r l i e s t J u r a s s i c t i m e . The P r i n c e t o n u l t r a m a f i c s are c u t by the E a g l e 

.7 m o d i o r i t e f o r which an age o f 143 m.y. has been o b t a i n e d . An age o f 186 
.v. was o b t a i n e d from a b i o t i t e from a s m a l l mass o f p y r o x e n i t e t h a t p r o b a b l y 
. s a t e l l i t i c to the G i a n t Mascot s t o c k . Thus, both l i n e s o f e v i d e n c e p o i n t 

;. t h e ' P r i d e o f Emory u l t r a m a f i c s b e i n g e i t h e r o l d e s t e a r l y M e s ozoic o r young-
, i t middle Mesozoic; the former i s a r b i t r a r i l y chosen he r e . Monger ( 1 9 7 0 ) , 

•.,ver, b e l i e v e s t h a t the u l t r a m a f i c s are contemporaneous w i t h the d i o r i t e ( o r 
r u . i r t z d i o r i t e ) t h a t e n c l o s e s them. S i m i l a r q u a r t z d i o r i t e near Hope has been 
: i i e d at 76 to 102 m.y. I f Monger's r e a s o n i n g i s c o r r e c t , the o r e s would be 
Late Cretaceous, p r o b a b l y p r e - L a r a m i d e . The age problem needs f u r t h e r s t u d y , 

The ores a t P r i d e o f Emory a r e c o n t a i n e d i n two types o f p i p e l i k e b o d i e s : 
H ) unzoned o r massive and (2) zoned. The a p p l i c a t i o n o f the term m a s s i v e t o 
the unzoned d e p o s i t s does n o t mean t h a t they are composed o f massive s u l f i d e s 
but t h a t they l a c k z o n i n g ; i n any ore body, zoned o r unzoned, the s i l i c a t e s 
are more abundant than the s u l f i d e s . The unzoned b o d i e s , a l t h o u g h more i r r e g 
u l a r i n o u t l i n e than the zoned, e x h i b i t stiarp c o n t a c t s a g a i n s t the v a r i o u s o l d 
er rocks i n which they are e n c l o s e d and c o n t a i n i n c l u s i o n s o f these r o c k s , show 
r.arked flow l i n e s and ba n d i n g , a r e d r a g - f o l d e d i n p l a c e s , and have minor h o r n 
blende r e a c t i o n rims a g a i n s t t h e r o c k s c o n t a i n i n g them. I f the unzoned b o d i e s 
were the o n l y o r e type a t P r i d e o f Emory, the d e p o s i t s would be c l a s s e d as raag-
r _ i t i c - 2 b w i t h o u t much q u e s t i o n , ,on the assumption t h a t s e g r e g a t e d volumes o f 
rr.olten s i l i c a t e - s u l f i d e e m u l s i o n had been f o r c e d i n t o the s t o c k a f t e r i t was 
e s s e n t i a l l y s o l i d . The zoned o r e b o d i e s , however, are not as r e a d i l y a s s i g n e d 
lo t h i s c a t e g o r y , b e i n g composed o f c o n c e n t r i c s h e l l s o f the d i f f e r e n t u l t r a -
r - i f i c r o c k s , m a i n l y p e r i d o t i t e and p y r o x e n i t e , t h a t are r o u g h l y c y l i n d r i c a l 
around the o r e masses. The s u l f i d e s c o n t a i n e d i n the zoned ore b o d i e s are a l ¬
so zoned, t h e r e b e i n g b o t h s u l f i d e - r i c h and s u l f i d e - p o o r zones and c o r e s w i t h 
in any g i v e n zoned o r e body. The s i l i c a t e s t h a t accompany the s u l f i d e - r i c h 
zones and cores are g e n e r a l l y such t h a t the r o c k , i f i t l a c k e d s u l f i d e s , would 
!'e c l a s s e d as p e r i d o t i t e . These zoned o r e b o d i e s grade g r a d u a l l y outward i n t o 
the s u l f i d e - p o o r u l t r a m a f i c r o c k s t h a t s u r r o u n d them, the s u r r o u n d i n g s i l i c a t e 
rocks c o n t a i n i n g l e s s o l i v i n e and b r o n z i t e and more a u g i t e and hor n b l e n d e than 
the zoned ores they e n c l o s e . These zoned ore b o d i e s might be c l a s s e d as h y d r o -
Cheraal replacements were i t not t h a t the d i f f e r e n c e s between s i l i c a t e s o f the 
zoned ore b o d i e s and the s u l f i d e - p o o r r o c k s s u r r o u n d i n g them a r e not t h o s e 
which h y d r o t h e r m a l ( d e u t e r i c ) a l t e r a t i o n has produced e l s e w h e r e i n t h e u l t r a 
mafic s t o c k . . 

I n s t e a d , the r e l a t i o n s h i p o f the zoned ore b o d i e s t o the r o c k e n c l o s i n g 
then p r o b a b l y i s b e t t e r e x p l a i n e d by assuming t h a t e m u l s i o n s of s i l i c a t e s and 
s u l f i d e s had been s e g r e g a t e d a t depth and were on o c c a s i o n i n t r o d u c e d i n t o 
. i i s i d e r a b l y , but not e n t i r e l y , c r y s t a l l i z e d p o r t i o n s o f the u l t r a m a f i c s t o c k , 
'"here these e m u l s i f i e d i n t r u s i o n s e n c o u n t e r e d s o l i d r o c k , the r e s u l t was the 
-•.:oned type o f d e p o s i t ; where volumes o f s t i l l not f u l l y c r y s t a l l i z e d u l t r a -

tl i c s were met, t h e r e was enough m i n g l i n g o f the two u l t r a m a f i c t y p e s t o p r o -
Juce the g r a d a t i o n a l and zoned r e l a t i o n s h i p s j u s t d e s c r i b e d . As the s i l i c a t e s 
u£ the l a t e r - i n t r u d e d s u l f i d e - s i l i c a t e e m u l s i o n c r y s t a l l i z e d b e f o r e the b u l k 
•( the molten s u l f i d e s , the e x i s t e n c e o f v e i n s and v e i n l e t s of s u l f i d e s c u t t i n g 
•'•rough both the s i l i c a t e s of the l a t e r i n t r u s i o n and o f the s u r r o u n d i n g u l t r a -

it i c s i s not s u r p r i s i n g . The c l a s s i f i c a t i o n of both o r e t y p e s i n the P r i d e 
i Lmory d e p o s i t , t h e r e f o r e , i s magmatic-2b. -It i s a s k i n g too much o f c o i n c i -
lence t h a t two ore t y p e s o f e s s e n t i a l l y the same c o m p o s i t i o n s h o u l d have been 
•--".'•-•loped i n the same ro c k volume, one by magmatic and one by h y d r o t h e r m a l p r o -
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