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1. 

A MINERALOGRAPHIC STUDY OF SURFACE AND DRILL CORE 
SPECIMENS FROM THE SOUP GROUP OF CLAIMS, AND 

ITS IMPORTANCE TO BENEFICIATION 

SUMMARY AND CONCLUSIONS 

1. A t h i c k ,  conformable magnet i te  ska rn  occu r s  i n  upper Takla rocks  I 

I 
on t h e  Soup claims. The skarn  i s  cont inuous f o r  more than  6000 

f e e t ,  v a r i e s  from 20 t o  100 f e e t  t h i c k  and h a s  a tonnage 1 I 
i 

p o t e n t i a l  of about  27,000 tons  p e r  v e r t i c a l  f o o t .  It s t r i k e s  

roughly n o r t h e r l y  and d i p s  30' e a s t e r l y .  The ska rn  appears  t o  

have i n t e r e s t i n g  grade p o t e n t i a l  f o r  i r o n ,  copper and gold. 

2. Opaque mine ra l s  i n  the  skarn  a r e  magnet i te ,  p y r i t e  and cha lcopyr i t e .  

On and n e a r  t h e  su r f ace  and a long  f r a c t u r e s  l i m o n i t e  and malachi te  

have formed. 

3. Oxida t ion  is  i n t e n s i f i e d  i n  exposures  r i c h  i n  p y r i t e .  Limonite 

h a s  formed more-or-less i n  s i t u  whereas ma lach i t e  is concent ra ted  

i n  t h e  lower p a r t  of t h e  ska rn  and the  immediately a d j a c e n t  foo twa l l ,  

i n d i c a t i n g  a g r e a t e r  mob i l i t y  f o r  copper than  i r o n  dur ing  weathering.  

4 .  Sulphides  occur  almost e x c l u s i v e l y  i n  s e p a r a t e  g r a i n s  d i s t i n c t  

from magnet i te .  P y r i t e  g r a i n s  a r e  l a r g e  w i t h  r e l a t i v e l y  smooth 

boundar ies  and c l ean  breaks  a r e  t o  b e  expected du r ing  c rushing  and 

g r ind ing .  Grain s i z e  i s  commonly 0 - 5  mm. o r  more and l i b e r a t e d  

g r a i n s  should be produced e f f i c i e n t l y .  

5. Chalcopyr i te  occurs  i n  two dominant g r a i n  s i z e s  ( i )  0 .1 t o  0.5 mm. 

d iameter  (and r a r e l y  l a r g e r ) ,  and ( i i )  about  0.01 mm. d iameter  as 

i n c l u s i o n s  i n  p y r i t e  o r  gangue. Chalcopyr i te  is  almost  never  

s e e n  enclosed i n  magnet i te  bu t  i s  a s s o c i a t e d  w i t h  gangue. L i b e r a t i o n  
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INTRODUCTION 

Soup Group of  claims i s  about 12 m i l e s  nor thwes t  of Aiken Lake, 

Omineca Mining Divis ion  i n  c e n t r a l  B r i t i s h  Columbia ( f i g u r e  1, i n s e t ) ,  

and covers  much of  t h e  n o r t h e a s t  v a l l e y  w a l l  of K l i y u l  Creek. 

E leva t ions  range from about 4000 f e e t  t o  7000 f e e t  a.m.s.1. The 

p r o p e r t y  is  a c c e s s i b l e  v i a  a  pack t r a i l  from Aiken Lake. He l i cop te r  

l and ing  s i t e s  on t h e  proper ty  a r e  n o t  good. 

The 10 Soup claims a r e  p a r t  of what was known formerly a s  t he  

S h e l l  Group, s taked  o r i g i n a l l y  f o r  L e i t c h  Gold Mines. These c la ims  

l apsed  and were s t aked  a s  t h e  Soup Group i n  1964 by D r .  W.H. White. I 

1 
Work on t h e  proper ty  s i n c e  t h a t  t ime inc ludes  d e t a i l e d  p l a n e  t a b l e  I 

/ 
mapping (McTaggart, 1965) and l i m i t e d  X-ray diamond d r i l l i n g  ( 3  h o l e s  I 
t o t a l l i n g  70 f e e t )  by Falconbridge Nickel  Mines L td .  (Gyr, 1972). 

Apar t  from t h i s  s e v e r a l  exp lo ra t ion  groups have v i s i t e d  the  proper ty .  

The of an ex tens ive  zone of Cu-Au-Fe ska rn  i s  e s t a b l -  

i shed  on t h e  proper ty  by work desc r ibed  above. Su r face  weather ing ,  

however, is ex tens ive  and meaningful e v a l u a t i o n  of s u r f a c e  and nea r  

s u r f a c e  a s says  is d i f f i c u l t  and ambiguous. Future  work on the  

p r o p e r t y  should involve ,  among o t h e r  t h ings ,  q u a l i t y  grade e s t i m a t i o n s  

and some i n s i g h t  i n t o  the  a m e n i b i l i t y  of t h e  mine ra l i zed  rock t o  

b e n e f i c i a t i o n .  Work repor ted  h e r e  d e a l s  w i t h  t h e  p r a c t i c a l  a s p e c t s  

of mineralography a s  they r e l a t e  t o  recovery of economical ly impor tan t  

commodities from the  minera l ized  rock.  



















volume t o  near ly  100 percent i n  specimens examined. With increas ing 

magnetite content the  e f f e c t i v e  s i z e  of pure magnetite patches 

inc reases  ind ica t ing  t h a t  the  e f f i c iency  of l i b e r a t i o n  of gangue 

from magnetite by crushing and grinding w i l l  i n c r e a s e  correspondingly, 

Where magnetite forms only about 20 percent  (volume) of a  specimen 

t h e  e f f e c t i v e  g ra ins  s i z e  f o r  benef ic ia t ion  is approximately the  

t r u e  g ra in  s i z e ,  i . e .  small,  and extens ive  gr inding w i l l  be  nec- 

e ssa ry  l i b e r a t i o n  of a  high proport ion of magneti te .  

I n  a l l  specimens examined the re  i s  a small  proport ion of 

magnetite present  a s  very small inc lus ions  i n  gangue. This  would 

have t h e  e f f e c t  of introducing considerable gangue i n t o  a magnetic 
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Boundaries of p y r i t e  with gangue a r e  such t h a t  c lean  breaks 

a r e  t o  be expected during crushing and grinding.  The major i ty  of 

composite p y r i t e  fragments t o  be expected the re fo re  w i l l  be of the  

complex type i n  which very small  inc lus ions  of gangue, magnetite 

and cha lcopyr i t e  a r e  present .  I f  the  amount of cha lcopyr i t e  l o s t  

t o  a  p y r i t e  concentrate o r  t o  t a i l i n g  were s i g n i f i c a n t  i t  might b e  

important t o  t e s t  f o r  recovery of such copper by combination of 

r o a s t i n g  and leaching of p y r i t e  concentrate.  I f  r o a s t i n g  becomes 

necessary  one should a lso  consider  the  economics of sulphur recovery. 

However, the  present  ind ica t ion  is  t h a t  a  n e g l i g i b l e  propor t ion  of 

the  t o t a l  copper is  present  a s  inc lus ions  i n  p y r i t e .  

Chalcopyri te  

Chalcopyri te  occurs i n  two p r i n c i p a l  forms i n  skarn  rocks from 

t h e  Soup group. By f a r  the g r e a t e s t  propor t ion  occurs  a s  monomin- 

e r a l l i c  masses of chalcopyr i te  near ly  e n t i r e l y  surrounded by gangue. 1 I 
A l e s s e r  amount occurs in t ima te ly  a s soc ia ted  wi th  p y r i t e  e i t h e r  a s  

minute inc lus ions  o r  l e s s  commonly a s  small g r a i n s  along the  margins 

I 
of p y r i t e  gra ins ,  even l o c a l l y  extending i n t o  p r y i t e  gra ins .  There i 

I 

is a p o s s i b i l i t y  t h a t  p y r i t e  i s  s l i g h t l y  replaced by chalcopyr i te  

b u t  the  t ex tu res  a r e  no t  conclusive. Regardless, t h e r e  i s  a rough 

c o r r e l a t i o n  between the  presence of p y r i t e  and the  presence of 

cha lcopyr i t e  i n  the  same specimen (with the  except ion  of h ighly  

weathered specimens) whether t h e  two minera ls  a r e  i n  c l o s e  contac t  
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o r  n o t .  It would appear t h a t  t h i s  c o r r e l a t i o n  s t e m s  from the  

n e c e s s i t y  of sulphur f o r  formation of both minerals .  Such a 

r e l a t i o n s h i p  could be important f o r  crude evaluat ion  of hand 

specimens because p y r i t e  i s  considerably coarser  grained and 

thus more v i s i b l e  magascopically than i s  chalcopyr i te .  

From the  po in t  of view of recovery, the  l a r g e  g ra ins  of 

chalcopyr i te  a r e  by f a r  the  most important.  They a r e  l a r g e  i n  

p laces  even exceeding one o r  two mm. i n  diameter.  I n  the  bulk  

of specimens examined, however, the  s i z e  is  more commonly i n  the  

o rde r  of 0.1 mm. diameter t o  0.5 mm. diameter. A smal l  propor t ion  

of chalcopyr i te  i n  gangue occurs i n  g r a i n s  a s  small  a s  0.01 nun. 

diameter ,  about the  same s i z e  a s  chalcopyr i te  included i n  p y r i t e .  

Grain boundaries of the  l a r g e  g r a i n s  of cha lcopyr i t e  a r e  

i r r e g u l a r  bu t  n o t  highly so ,  and production of middlings fragments 

dur ing  crushing and grinding should n o t  be too s e r i o u s .  It must 
i 

be remembered, however, t h a t  f o r  l i b e r a t i o n  of most of t h e  chal- i 
t 
I 

copyr i t e ,  p a r t i c l e s  must be crushed t o  s u b s t a n t i a l l y  l e s s  than 
i 
t 
I 
l 

one q u a r t e r  the  g ra in  s i z e .  I 
I 

The inc lus ions  of chalcopyr i te  i n  p y r i t e  cannot be  recovered 

e a s i l y  b u t  they appear t o  r ep resen t  a  very small amount of t h e  

t o t a l  copper i n  the  skarn. This  i s  ind ica ted  by the  r e l a t i v e  

g r a i n s  s i z e ,  most commonly of the  o rde r  of 0.01 ma. diameter.  The 

volume r a t i o  of l a rge  g ra ins  t o  small  g r a i n s  is  n r  3/1r23 = (0. 113/ 1 

( 0 . 0 1 ) ~  = 1000. I n  o the r  words about 1000 cha lcopyr i t e  inc lus ions  

a r e  requi red  t o  produce the same volume a s  one of t h e  common-sized 
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c h a l c o p y r i t e  g r a i n s  i n  gangue. The c a l c u l a t i o n  i s  h igh ly  i d e a l -  

i z e d  b u t  i s  presented  t o  emphasize t h e  minor importance of 

c h a l c o p y r i t e  contained w i t h i n  p y r i t e .  

I f  a d d i t i o n a l  work shows t h a t  t h e  c h a l o c p y r i t e  con ten t  o f  

p y r i t e  g r a i n s  is  s i g n i f i c a n t  i t  might be  advantageous t o  make a  

p y r i t e  concent ra te  and recover  copper by a  combination o f  r o a s t i n g  

and leaching .  The p o s s i b i l i t y  of recover ing  s u l p h u r  d u r i n g  such 

a scheme might a l s o  be considered because o f  t h e  p o t e n t i a l  l o c a l  

market i n  the  pulp and paper  i n d u s t r y .  

Limonite  

Limonite is a comon weathering product  on t h e  Soup c la ims .  

The main deduct ion of the  microscope work confirms an  obse rva t ion  

by Gyr (1972) who found t h a t  l i m o n i t i z a t i o n  is  most e x t e n s i v e  i n  

pyr i te -bear ing  skarn.  The r e l i c t  c e n t r e s  of p y r i t e  remaining i n  I 

many l imon i t e  pa tches  a r e  adequate  evidence of t h i s  f a c t .  Limonite 

I 
is  t h e  most obvious s i g n  of weathering,  and development of  t h e  i 
minera l  seems t o  be l a r g e l y  i n  s i t u ,  t h a t  is ,  l i m o n i t e  formed by 

a l t e r a t i o n  of p y r i t e  and t o  a  much l e s s e r  e x t e n t  magnet i te ,  has  

f o r  t h e  most p a r t  n o t  moved f a r  from t h e  s i t e  of d e r i v a t i o n  of its 

conta ined  i r o n .  That some l i m o n i t e  i s  t r a n s p o r t e d  l o c a l l y  is  

evidenced by the  s t a i n  on gangue, p a r t i c u l a r l y  i n  some of t h e  d r i l l  

core .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  s h o r t  X-ray d r i l l  h o l e s  

p u t  .down i n  1971 d i d  n o t  a c t u a l l y  p e n e t r a t e  t h e  zone of weathering,  

a l though weathering of d r i l l  core  h a s  n o t  been as  i n t e n s e  a s  s u r f a c e  
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2. Gold was n o t  observed b u t  a s say  d a t a  i n d i c a t e  a c o r r e l a t i o n  

w i t h  copper, and i n  a l l  l i k l i h o o d  gold w i l l  b e  recovered from 

a copper concent ra te .  

3. A r e l a t i v e l y  pure magnet i te  concen t r a t e  seems f e a s i b l e .  The 

p r i n c i p a l  impuritywould be c a l c  s i l i c a t e s .  Cha lcopyr i t e  and 

p y r i t e  should be e a s i l y  and e f f i c i e n t l y  s epa rab le  from magn- 

e t i t e  and/or  gangue a f t e r  comminution. 

4.  P y r i t e  should n o t  p re sen t  a problem as a s e r i o u s  contaminant 

i n  a magnet i te  concent ra te .  P a r t i c l e  l i b e r a t i o n  should b e  

achieved r e a d i l y  and, i f  necessary ,  a p y r i t e  concen t r a t e  

could be made. 

5. Oxida t ion  e f f e c t s  a r e  s u r f i c i a l  o r  n e a r l y  so ,  o r  are concen t r a t ed  

a long  l o c a l  f r a c t u r e s  o r  s h e a r s  and should  p r e s e n t  no recovery 

problems of q u a n t i t a t i v e  s i g n i f i c a n c e  i n  t h e  d e p o s i t  as a 

whole. 
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