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GIANT MASCOT MINES 

INTRODUCTION 

o 3 . 

The p r o p e r t y o f Giant Mascot Mines L i m i t e d i s s i t u a t e d 5 miles west 
of the Trans-Canada Highway at Choate, some 8h miles n o r t h of Hope, B.C. J 

*^ The main-haulage l e v e l , c o n c entrator, and surfa c e f a c i l i t i e s are at an 
g* e l e v a t i o n o f 2600 f e e t above sea l e v e l , near the headwaters of Texas Creek, 

i n a s t e e p - s i d e d , h e a v i l y - f o r e s t e d v a l l e y . 

The c l i m a t e i s moderate, below-zero weather being experienced f o r only 
a few days of the year. P r e c i p i t a t i o n however i s heavy; r a i n f a l l averages 
150 inches per year and s n o w f a l l i s i n the order of 50 to 40 f e e t a t the 
2600-foot l e v e l . 

H HISTORY 

* The pro p e r t y was discovered i n 1923 by C a r l Zofka, a trapper. The 
O i f i n i t i a l development work was c a r r i e d out by B.C. N i c k e l Company L i m i t e d . 
3 p A f t e r s e v e r a l f a l s e s t a r t s , f i n a l l y i n 1957 the mine was brought i n t o pro¬
P v\ d u c t i o n at 750 tons/day at a c a p i t a l cost of $2 1/2 m i l l i o n . This o p e r a t i o n 

" " j was s h o r t l i v e d but i n 1959 Giant N i c k e l Mines L i m i t e d brought the pro p e r t y i n t o 
' production. During the next 11 years the mine operated at c a p a c i t i e s from 

750 to 1500 tons/day. 

I/* The p l a n t was completely destroyed by a f i r e on August 2, 1970. A 
new p l a n t was designed and con s t r u c t e d and put i n t o o p e r a t i o n i n May 1971. 
This f e a t was p o s s i b l e only because of the enthusiasm and cooperation c f the 
p a r t i e s concerned v i z : Giant Mascot Mines, Commonwealth C o n s t r u c t i o n and 
Wright Engineers. 

U GEOLOGY 

~ ^ i T _ f i l The Giant Mascot property i s s i t u a t e d i n an u l t r a - b a s i c complex 
£A along the ea s t e r n edge of the Coast Range g r a n o d i o r i t e b a t h o l i t h and b e l t of — ^ ->N3 a c i d i n t r u s i v e s , which c o l l e c t i v e l y i n t r u d e n o r t h e r l y t r e n d i n g , metamorphosed 

^ \ P a l e o z o i c sediments. Regional n o r t h w e s t e r l y and n o r t h e a s t e r l y s t r i k i n g f a u l t 
cjp~ "1 systems have been mapped throughout the general area. A l l rock types, except 

^ g r a n o d i o r i t e , and s t r u c t u r a l f e a t u r e s have been recognized i n the underground 
- jSj workings. 

\7L S e v e r a l r e p o r t s , d e a l i n g w i t h 'various aspects o f the mineralogy and 
w geology o f the pr o p e r t y , d a t i n g back to 1924, have been p u b l i s h e d and a l l 

^ c o n t r i b u t e t o the gradual b e t t e r understanding of g e o l o g i c a l and ore-making 
- 5 * c o n d i t i o n s . The surface expression of the main u l t r a b a s i c mass i s approximately 

**•— .J} 1.8 miles east-west by l.,4 miles north-south. At l e a s t three s a t e l l i t e 
^ u l t r a b a s i c bodies are l o c a t e d immediately northwest and south of the main mass. 
«>. E x p l o r a t i o n n o r t h w e s t e r l y t o H a r r i s o n Lake i s r e v e a l i n g a d d i t i o n a l areas o f 

^ u l t r a b a s i c i n t r u s i o n . The most d e t a i l e d g e o l o g i c a l i n f o r m a t i o n has been ob~ 
^ t a i n e d from production underground workings i n the w e s t e r l y t h i r d o f the main 

i n s t r u s i v e complex. In the past 1.5 years a p a r t i a l l y completed ionghole 
-> diamond d r i l l i n g e x p l o r a t i o n program from the 5550, Chinaman (3275) and 2650 

l e v e l s has provided important g e o l o g i c a l i n f o r m a t i o n beyond these workings which 
L~\ 9 w i l l c o n t r i b u t e t o the disc o v e r y of fu t u r e ore bodies. 

^ 

•^J I 
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The u l t r a b a s i c rocks vary from a dark green, almost b l a c k p e r i d o t i t e 
to pyroxenites which range from a b r o n z i t i t i c , brownish-green medium grained 
rock through to a hornblendic greenish-black medium to coarse grained v a r i e t y . 
E i t h e r the p e r i d o t i t e or pyroxenites may be ore hosts. H o m b l e n d i t e s , which 
to date have not hosted ore bodies, c o n s t i t u t e the t h i r d main u l t r a b a s i c rock 
type, and occur as masses, or more commonly i n dyke form, i n which case they 
way cut a l l other u l t r a b a s i c s and sulphide m i n e r a l i z a t i o n . 

The f e l d s p a t h i c rocks are n o r i t e and d i o r i t e . The n o r i t e i s grey-
green to p i n k i s h , e q u i g r a n u l a r , at times d i f f i c u l t to d i f f e r e n t i a t e from 
a p y r o x e n i t e , and may be.the most a c i d phase o f the u l t r a b a s i c i n t r u s i v e complex. 
The d i o r i t e on the other hand appears to have been i n t r u d e d by the u l t r a b a s i c s , 
although c o n f l i c t i n g apparent contact r e l a t i o n s h i p s suggest t h a t there may 
be more than one stage of d i o r i t e i n t r u s i o n . No ore shoots have been found 
i n e i t h e r o f these rock types, but both may e x h i b i t prominent s u l p h i d e ( p y r r h o t i t e ) 
m i n e r a l i z a t i o n . 

The metamorphic rocks c o n s i s t o f s c h i s t s , h o r n f e l s and q u a r t z i t e s . 
Their importance i s i n d i r e c t as they are the only group that provide i n f o r m a t i o n 
on r e g i o n a l s t r u c t u r a l c o n d i t i o n s . 

F a u l t i n g i s widespread throughout the underground workings and may be 
grouped i n t o three broad c a t e g o r i e s . The f i r s t group s t r i k e s N45-50OW w i t h 
dips 50 - 75° n o r t h e a s t . The second s t r i k e s from N25°W to N25°E w i t h steep 
dips to the east or west. I t i s b e l i e v e d that these two f a u l t systems rep
resent f i n a l adjustments of zones o f weakness that may have c o n t r o l l e d i n t r u s i o n 
o f the u l t r a b a s i c rocks and the areas where the two sets i n t e r s e c t could 
c o n t r o l the d e p o s i t i o n o f sulphides i n economic c o n c e n t r a t i o n s . F a u l t s i n the 
t h i r d group are q u i t e s t r o n g i n appearance, u s u a l l y a s s o c i a t e d w i t h 8 inches 
to two f e e t o f crushed w a l l rock and gouge m a t e r i a l and o f t e n c h a r a c t e r i z e d 
by the i n t r o d u c t i o n o f f e l d s p a t h i c and carbonate m i n e r a l s , w i t h b l e a c h i n g o f 
the crushed m a t e r i a l . These f a u l t s are b e l i e v e d to be l a t e r i n age than the 
other two groups, and e x h i b i t post ore movement, being the terminus o f some ore 
bodies. 

There i s very l i t t l e evidence o f secondary a l t e r a t i o n w i t h i n the 
i n t r u s i v e complex. Exceptions to t h i s are the development of secondary 
a c t i n o l i t e , t a l c , c h l o r i t e , s e rpentine and i n some cases, magnetite i n d i r e c t 
a s s o c i a t i o n w i t h s h e a r i n g and f a u l t i n g and the development o f t a l c and b i o t i t e 
i n the "crumbly a l t e r a t i o n " areas mainly w i t h i n p e r i d o t i t e s . 

The r e c o g n i t i o n o f ore c o n t r o l s i s of primary importance as, compared 
to the extent o f the u l t r a b a s i c i n t r u s i v e complex, the s i z e o f i n d i v i d u a l ore 
bodies i s r e l a t i v e l y s m a l l . Examination of mine plans p o i n t s up the obvious 
s p a t i a l d i s t r i b u t i o n o f ore shoots r e l a t i v e to embayments i n the p r o x i m i t y to 
d i o r i t e s and n o r i t e s . The chemical and m i n e r a l o g i c a l environment of the ore 
bodies has been s t u d i e d by independent g e o l o g i s t s , . b u t as yet no workable 
c r i t e r i a are e v i d e n t , although continued study i n t h i s d i r e c t i o n i s almost 
c e r t a i n t o make an important c o n t r i b u t i o n to the o v e r a l l i n t e r p r e t a t i o n of ore 
c o n t r o l s . 
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The widespread f a u l t i n g throughout the underground workings i s im
p r e s s i v e , and although i n d i v i d u a l l y the f a u l t s may be of minor i n t e n s i t y , w i t h 
probably l i t t l e post-ore movement, they show d i s t i n c t c o n t i n u i t y . The r e 
l a t i o n s h i p s o f i n t e r s e c t i n g f a u l t systems w i t h known ore bodies and m i n e r a l i z e d 
zones presents i n t e r e s t i n g i m p l i c a t i o n s . • , ' 

The g e o l o g i c a l i n t e r p r e t a t i o n on the accompanying map o f the 3S50 and 
Chinaman's Tunnel i l l u s t r a t e s these concepts and demonstrates the value o f 
the long-hole diamond d r i l l i n g program i n d e l i n e a t i n g s t r u c t u r a l and m i n e r a l 
i z a t i o n trends t h a t w i t h a d d i t i o n a l d e t a i l e d e x p l o r a t i o n c o u l d r e s u l t i n the 
l o c a t i o n o f ore shoots. At l e a s t f i v e n o r t h w e s t e r l y t r e n d i n g f a u l t zones have 
been t r a c e d over s t r i k e lengths up to 2000 f e e t and a l l are a s s o c i a t e d w i t h 
important m i n e r a l i z a t i o n or a c t u a l ore bodies. The area of the Brunswick ore 
bodies i s cut by three n o r t h w e s t e r l y t r e n d i n g f a u l t s , as w e l l as numerous 
g e n e r a l l y north-south s t r i k i n g s t r u c t u r e s . I t i s of i n t e r e s t t h a t m i n e r a l i z e d 
u l t r a b a s i c rocks have been i n t e r s e c t e d southeast o f the Brunswick zone along 
these f a u l t s t r u c t u r e s , i n areas p r e v i o u s l y b e l i e v e d to be occupied by non
p r o d u c t i v e d i o r i t e s . S i m i l a r extensions o f favourable zones may be found 
along the n o r t h - w e s t e r l y s t r u c t u r a l t r e n d t h a t i s c l o s e l y a s s o c i a t e d w i t h 
the 4600, 4400, 1900, 1600 and 1500 ore shoots. The Chinaman ore zone c u r r e n t l y 
b e i n g developed from the 3050 l e v e l l i e s between two s t r o n g s t r u c t u r e s 
s t r i k i n g N30°W and N50°W r e s p e c t i v e l y . 

F u r t h e r evidence o f the importance o f s t r u c t u r a l c o n t r o l i s the f a c t 
t h a t ore bodies may occur i n e i t h e r p e r i d o t i t e or p y r o x e n i t e , w i t h the o n l y 
obvious reason f o r s e l e c t i v i t y being the presence of f a u l t i n g and f r a c t u r i n g . 
The plunges or rakes of ore bodies mined to date may be v a r i a b l e even w i t h i n 
the same ore body, suggesting change o f ore c o n t r o l from one i n t e r s e c t i n g ore 
f a u l t system t o another. 

The general conclusions which may be drawn to date are t h a t s t r u c t u r a l 
t r e n d s , as e x e m p l i f i e d by present f a u l t p a t t e r n s , have i n f l u e n c e d the i n t r u s i o n 
o f the u l t r a b a s i c host r o c k s , w i t h f u r t h e r c o n t r o l s on economic s u l p h i d e 
d e p o s i t i o n being exerted by the i n t e r s e c t i o n of the two main f a u l t d i r e c t i o n s . 
The obvious s p a t i a l r e l a t i o n s h i p of known ore bodies to the d i o r i t e - u l t r a -
b a s i c c o n t a c t s cannot be ignored, and w h i l e no chemical or m i n e r a l o g i c a l 
reasons have as yet been diagnosed, i t appears q u i t e p o s s i b l e t h a t p a r t i c u l a r l y 
f avourable s t r u c t u r e s w i t h i n the u l t r a b a s i c s c o u l d be developed adjacent t o 
such c o n t a c t s . 

MINERALIZATION * 

M i n e r a l i z a t i o n occurs almost e x c l u s i v e l y i n the u l t r a b a s i c rocks as 
disseminated and massive s u l p h i d e s , p y r r h o t i t e ( i r o n ) , p e n t i a n d i t e ( n i c k e l ) 
and c h a l c o p y r i t e (copper). The p y r r h o t i t e (pale n i c k e l i f e r o u s v a r i e t y ) forms 
a coarse grained mosaic w i t h i r r e g u l a r g r a i n s of p e n t i a n d i t e and c h a l c o p y r i t e 
l y i n g between and w i t h i n the p y r r h o t i t e g r a i n s . 
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In the disseminated ore, the s u l p h i d e minerals are i n t e r s t i t i a l t o 
the s i l i c a t e s i n the hose rock and undoubtedly c r y s t a l l i z e d a f t e r the s i l i c a t e 
m i n erals. In the massive s u l p h i d e s , h e a v i l y f r a c t u r e d coarse p e n t l a n d i t e shows 
mutual boundaries w i t h the massive host p y r r h o t i t e . C h a l c o p y r i t e i s i n i r r e g u l a r 
patches or d i s c r e t e areas on the contact of p e n t l a n d i t e and p y r r h o t i t e and 
apparently i s l a t e r than both the l a t t e r m i n e r a l s . 

The p o s s i b i l i t y o f massive s u l p h i d e deposits r e p r e s e n t i n g magmatic 
sulphide i n j e c t i o n and disseminated deposits being hydrothermal replacement 
has been suggested, but the r e l a t i v e constancy of the n i c k e l - c o p p e r r a t i o 
throughout the mine does'nttt support t h i s theory. 

MINING PRACTICE 

The underground workings o f the mine l i e under Zofka r i d g e which 
separates the head waters of Texas Creek from Emory Creek. Access to the mine 
i s from the Texas Creek s i d e o f the r i d g e by means o f three a d i t s at 2600, 
3050, and 3550 e l e v a t i o n s . The main haulage and p r i n c i p a l e ntry t o the mine i s 
the 2600 l e v e l which extends some 7700 f e e t i n t o the mountain. The other main 
l e v e l s o f the mine, the 2950, 3250, 3400, and 3550 l e v e l s , are reached by means 
of an i n t e r n a l s h a f t i n c l i n e d at p l u s 50 degrees equipped w i t h a Stephens-
Adamson 75 H.P. single-drum h o i s t and a ten-passenger s k i p . 

The orebodies occur i n p i p e - l i k e or i r r e g u l a r v e r t i c a l forms, t y p i c a l l y 
l e n t i c u l a r or e l l i p t i c a l i n c r o s s - s e c t i o n , w i t h i n a complex array of u l t r a b a s i c 
rocks surrounded by d i o r i t e s and g r a n o d i o r i t e s . The orebodies range i n s i z e 
from 50 f e e t by 50 f e e t t o 350 f e e t by 200 f e e t and some have a known v e r t i c a l 
extent o f over 1200 f e e t . Due to the l o c a t i o n of the orebodies a l a r g e amount 
of development must be maintained, normally about 800 to 1000 f e e t per month. 

Stoping Methods 

Because of the wide v a r i a t i o n i n tonnage dimensions, and grade o f the 
orebodies, a set p a t t e r n o f mining i s i m p o s s i b l e and each orebody has to be 
t r e a t e d i n d i v i d u a l l y . However, the p r i n c i p a l method o f mining i s by long-
h ole open stopes and o c c a s i o n a l l y open-shrinkage stopes. 

Once an orebody has been d e f i n e d , i t i s the normal p r a c t i c e t o r a i s e 
i n or as c l o s e to the f o o t w a l l as p o s s i b l e to the l e v e l above. This r a i s e i s 
then used f o r d i a m o n d - d r i l l i n g s t a t i o n s w i t h holes being d r i v e n at 50 foot 
i n t e r v a l s . H o r i z o n t a l r i n g s of d i a m o n d - d r i l l holes are d r i l l e d w i t h Boyles, 
J.V. type machines, t o determine the o u t l i n e s o f the orebodies. With these 
ore o u t l i n e s a three-dimensional p i c t u r e o f the stope can be produced and a 
mining p l a n formulated. There i s normally no d e f i n i t e boundary between ore 
and waste and consequently the stopes must be mined to an assay c u t o f f t h a t 
s t r i k e s the best p o s s i b l e balance between grade, tonnage, and the optimum p a t t e r n 
o f longholes. 
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