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MINERALOGICAL STUDY OF THE GRANDUC COPPER DEPOSITS 

I n t r o d u c t i o n 

The object of the study was to determine which m e t a l l i c 

minerals are present i n the deposit and to estimate t h e i r 

r e l a t i v e abundance. The amenability of the ore to ore 

dr e s s i n g and e f f e c t s of the mine^^Logy on mining methods was 

al s o noted. 

The study was based on the f o l l o w i n g , p o l i s h e d s e c t i o n s : 

1, 2, 3, 4, 5t 6, 7, 10, 11, 12, 13, 14 and 16 and hand 

specimens a s s o c i a t e d with the p o l i s h e d s e c t i o n s and a d d i t i o n a l 

hand specimens which were c o l l e c t e d by W# R. Bacon. A l l the 

po l i s h e d s e c t i o n s and hand specimens were obtained from the 

Geology Department of the U n i v e r s i t y of B r i t i s h Columbia. 



L o c a t i o n of Property 

The property i s held by Granduc Mines L i m i t e d . The 

company holds 207 claims and f r a c t i o n a l claims at the head 

of the Leduc R i v e r . The property i s l o c a t e d 25 miles north, 

35 degrees west of Stewart, B. C. The Granduc showings are 

known as 1A, 2A, 2B and 2C. 

The d e p o s i t s are i n the Coast Mountains immediately 

east of the l a r g e g r a n i t i c complex that forms the backbone 

of the range. The Granduc showings stand out as r e d d i s h -

brown patches against the more sombre gray and green shades 

of the surrounding country rocks. 

The 2A, 2B and 2C d e p o s i t s are m i n e r a l i z e d shear zones 

i n metamorphosed sediments. They occur i n s t e e p l y d i p p i n g 

sediments that s t r i k e east of n o r t h . 

In 1953 the company s t a r t e d e x p l o r a t i o n of the d e p o s i t s . 

Development work has been confined to the 2A zone and the 

immediate v i c i n i t y . The main rocks i n the v i c i n i t y of the 

2A zone are sheared, crushed metamorphosed sediments i n which 

corr u g a t i o n s and drag f o l d s are not uncommon. Quartz, b i o t i t e 

and c h l o r i t e are important c o n s t i t u e n t s of these rocks. 

Geology 
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Megascopic^Description^of^Hand Specimens 

Gangue M i n e r a l s : 

The important gangue minerals are quartz, c h l o r i t e and 

c a l c i t e . 

M e t a l l i c M i n e r a l s : 

The m e t a l l i c minerals i n decreasing order of abundance 

are c h a l c o p y r i t e , p y r r h o t i t e and p y r i t e . The m e t a l l i c 

minerals occur as disseminated grains and i n s t r i n g e r s , 

v e i n l e t s and massive bands that are conformable with the 

e n c l o s i n g rocks. 

General: 

The specimens c o l l e c t e d by ¥. R. Bacon show c l e a r l y that 

the deposit has been formed i n a shear zone. One of the 

specimens contains c h a l c o p y r i t e that shows evidence of d e f o r 

mation. 

The l a r g e hand specimen which has been p o l i s h e d on two 

s i d e s shows evidence of drag f o l d i n g . I t contains a b l l b of 

c a l c i t e which i s rimmed by p y r r h o t i t e . The rim i s surrounded 

by p y r r h o t i t e and c h a l c o p y r i t e . C h a l c o p y r i t e and the 

p y r r h o t i t e e x h i b i t a mutual boundary t e x t u r e . Therefore the 

two minerals were preceeded by the c a l c i t e and the p y r r h o t i t e 

was the next i n . When only a small f r a c t i o n of the p y r r h o t i t e 

had been deposited c h a l c o p y r i t e then p r e c i p i t a t e d s i m u l 

taneously with i t . 
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M i c r o s c o p i c Examination of the P o l i s h e d Sections 

O p t i c a l data and etch t e s t s f o r a l l m e t a l l i c minerals 

1. C h a l c o p y r i t e CuFeS P o l i s h - very good. 
Colour - brass yellow. 
Hardness - C - not s e c t i l e . 
A nisotropism - weakly a n i s o t r o p i c . 
A s s o c i a t i o n s - p y r r h o t i t e & spha3(o!£ite • 

\, Etch Tests - a l l negative. 

2. P y r r h o t i t e P e 1 ^S P o l i s h - f a i r to good. 
Colour - p i n k i s h cream. 
Hardness - D~ 

\ Anisotropism - s t r o n g l y a n i s o t r o p i c . 
Magnetism - d i s t i n c t l y magnetic. 

3. S p h a l e r i t e 2nS 

\ 

P o l i s h - good. 
Colour - gray. 
Hardness - C~ 
Anisotropism - i s o m e t r i c . 
A s s o c i a t i o n s - c h a l c o p y r i t e & p y r r h o t i t e . 

Etch Tests - a l l negative except HNO^ 
which caused the surface 
to turn a darker gray. 

I n t e r n a l r e f l e c t i o n - r e d d i s h coloured 
i n t e r n a l r e f l e c t i o n . 

4. Galena PbS P o l i s h - good. 
Colour - galena white. 
Hardness - B 
Anisotropism - i s o m e t r i c . 
A s s o c i a t i o n - p y r r h o t i t e . 

Etch Tests - H g C l 2 - negative. 
KOH - negative. 
KCN - negative. 
P e C l 3 - i r i d e s c e n t s t a i n . 
HOI - i r i d e s c e n t s t a i n . 
HNO, - i r i d e s c e n t and 

blackened i n 15 
seconds. 
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5. L o e l l i n g i t e PeAs2 P o l i s h - f a i r to good. 
Colour - white 
Hardness - hard m i n e r a l . 
Anisotropism - f a i r l y s t r o n g l y a n i s o 

t r o p i c p o l a r i z a t i o n 
c o l o u r s yellow and 
b l u e s . 

Etch Tests - a l l negative except HNO^ 
which s t a i n s brown. 

C r o s s - s e c t i o n i s not diamond-shaped 
but i s euhedral. 

6. P y r i t e P o l i s h - poor. 
Colour - pale brass yellow. 
Hardness - P - not scratched by needle. 
Anisotropism - i s o m e t r i c . 
C r y s t a l shape - pyritohedrous and 

cubes. 
A s s o c i a t i o n - random d i s t r i b u t i o n . 

Etch t e s t s - a l l negative except HNO~ 
which s t a i n s i r i d e s c e n t . 

Textures 

E x s o l u t i o n : 

C h a l c o p y r i t e i n s p h a l e r i t e - see picture./* cjn 

Unmixing temperature i s 350°C. 

Rim: 

P y r r h o t i t e rims a b l i b of c a l c i t e . 

Mutual boundary: 

P y r r h o t i t e and c h a l c o p y r i t e . 

S p h a l e r i t e and galena. 

S p h a l e r i t e and c h a l c o p y r i t e . 
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Paragenetic sequence: 

1. P y r i t e . 

2. L o e l l i n g i t e . 

3* Quartz. 

4. C a l c i t e . 

5* P y r r h o t i t e . 

6. P y r r h o t i t e , c h a l c o p y r i t e , s p h a l e r i t e 

and galena* 

Approximately twenty percent of the p o l i s h e d surface area 

of a l l specimens i s occupied by m e t a l l i c m inerals. The range 

of the percent m i n e r a l i z e d surface area i s from about f i v e 

percent ( s e c t i o n s 7 & 10) to e i g h t y percent i n s e c t i o n 16. 

The minerals i n decreasing order of abundance are p y r r h o t i t e , 

c h a l c o p y r i t e , s p h a l e r i t e , galena, p y r i t e and l o e l l i n g i t e . 

Galena i s only an important mineral i n s e c t i o n 10. 

Mining 

The high percentage of p y r r h o t i t e i n the ore c o n s t i t u t e s 

a f i r e hazard. Therefore, the broken ore must not be per

mitted to accumulate underground i n the stopes. Hence 

shrinkage and caving methods of mining are not s u i t a b l e f o r 

mining t h i s ore. 



M i l l i n g 

The only c o m p l i c a t i n g m i n e r a l o g i c a l f a c t o r i s the 

presence of l o e l l i n g i t e * I t i s not d e s i r a b l e to have t h i s 

mineral i n the concentrates because i t contains a r s e n i c . 

Smelters charge p e n a l t i e s against t h i s obnoxious element. 

There i s only one g r a i n of s p h a l e r i t e which contains 

exsolved c h a l c o p y r i t e . A l s o , the ore i s f r e s h . Therefore, 

there should be no d i f f i c u l t y i n s e p e r a t i n g the c h a l c o p y r i t e 

and s p h a l e r i t e by s e l e c t i v e f l o t a t i o n . The c a l c i t e i n the 

ore w i l l f i x the f l o t a t i o n p h at approximately 7#5 to 8.5. 

Conclusion 

The m e t a l l i c minerals i n decreasing order of abundance 

are: p y r r h o t i t e , c h a l c o p y r i t e , s p h a l e r i t e , galena, p y r i t e and 

l o e l l i n g i t e . The m i n e r a l i z a t i o n i s g e n e r a l l y massive. 

The mineralogy i s very favourable with regard to mineral 

d r e s s i n g except f o r the presence of l o e l l i n g i t e which may f l o a t 

with one or a l l the m e t a l l i c m i n e r a l s . L o e l l i n g i t e contains 

a r s e n i c which i s an obnoxious element. Smelters charge penal

t i e s when i t exceeds a s p e c i f i e d amount. The amount s p e c i f i e d 

as a maximum v a r i e s with the smelter. 
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The high c o n c e n t r a t i o n of p y r r h o t i t e i n the ore con

s t i t u t e s a f i r e hazard. The mining method should t h e r e f o r e 

not be e i t h e r shrinkage or caving. S u b - l e v e l s t o p i n g of the 

type used on the "Lower H H Orebody of the Home Mine at 

Noranda, Quebec may be s u i t a b l e i f the w a l l rock i s competent. 
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