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CHROMEX NICKEL MINES LTD. PROPOSAL 

OBJECT: T o  examine and e v a l u a t e  t h e  g t w l o g i c a l  , m i n e r a l o g i c a l  a n d  

m e t a l l u r g i c a l  d a t a  and p r o c e s s e s  submi t t ed  t o  Mr. John NcMynn 

by Mr. M. Hre t chka ,  Manager, Chromex N i c k e l  Nines Ltd. r e g a r d -  

i n g  t h e  Castle Mountain N i c k e l  d e p o s i t  and t h e  proposed means 

of b e n e f i c i a t i o n .  

SCOPE: The g e o l o g i c a l  and m e t a l l u r g i c a l  ( P a t e n t  P r o c e s s  No. 89031+8 

Canada) p o t e n t i a l  of  t h e  Castle Mountain d e p o s i t  w a s  eval u a t c d  

on t h e  b a s i s  of t h e  l i m i t e d  i n f o r m a t i o n  s u p p l i e d .  

SUMMARY: 1. 

1. 

3 .  

Chromex N i c k e l  Mines L t d .  h a s  a m i n e r a l i z e d  zone i n  u l t r a -  

b a s i s  r o c k  p u r p o r t e d  t o  c o n t a i n  a t  l ea s t  391  m i l l i o n  t o n s  

a v e r a g i n g  0 .24% Nickel  p l u s  v a l u e s  i n  Chromium, Magriesiuni, 

Gold,  S i l v e r ,  and Plat inum. 

M a g n e t i t e  which compr i se s  5% of t h e  r o c k  c o n t a i n s  45% of  

t h e  t o t a l  N i c k e l  c o n t e n t ,  and 4 2 %  i s  c o n t a i n e d  i n  ve ry  

f i n e  g r a i n e d  s u l f i d e  m i n e r a l s .  

The i n f o r m a t i o n  s u p p l i e d  i s  n o t  s u f f i c i e n t  € o r  a r e a s o n a b l e  

e v a l u a t i o n  of t h e  tonnage,  mineralogy and m i n e r a l  d i s t r i -  

b u t  i o n .  

LOCATION: The m i n e r a l  claims compr i s ing  t h e  h o l d i n g s  of Chromex Nicke l  

Mines L td .  and Hunter P o i n t  E x p l o r a t i o n  L t d . ,  which i n c l u d e  

t h e  Castle Mountain N i c k e l  d e p o s i t  a re  l o c a t e d  about  t h r e e  
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m i l e s  s o u t h e a s t  of Cascade, B. C . ,  on t h e  southwes t  s l o p e  of 

Castle Mountain a t  a n  a v e r a g e  e l e v a t i o n  of  3,200 f ee t .  

ACCESSIBILITY: The claims are e a s i l y  a c c e s s i b l e  by road  from Cascade. 

XISTORY: The p r e s e n c e  of i n t e r e s t i n g  q u a n t i t i e s  of Chromite on t h e  s l o p e s  

of Castle Mountain h a s  been known f o r  some t i m e .  I n  1918 - 19 

about  800 t o n s  of Chromite o r e  (30-45% C r  0 ) w a s  shipped from 

workings on t h e  Mastadon Crown-granted claim. ',dark was d iscon-  

t i n u e d  on t h i s  and a d j o i n i n g  claims u n t i l  1931 when m i n e r a l i z a t i o n  

a v e r a g i n g  40% C r  0 w a s  exposed and examined on t h e  Mastadon Group 

as w e l l  as Midnight and B l a c k t a i l  Crown-granted claims. 

2 3  

2 3  

I n  1938 D r .  John S .  Stevenson examined, mapped arid sampl-ed t h e  

s i g n i f i c a n t  Chromite showings f o r  t h e  B .  C .  Department of Mines. 

H i s  work i n d i c a t e d  t h a t  t h e s e  Chromite o c c u r r e n c e s  were g e n e r a l l y  

d i s c o n t i n u o u s  s m a l l  l e n t i c u l a r  masses l o c a l i z e d  a l o n g  n o r t h e r l y  

and s o u t h e a s t e r l y  f a u l t  o r  s h e a r  zones w i t h i n  s e r p e n t i n i z e d  u l t r a -  

b a s i c s .  The d i s t r i b u t i o n  of t h i s  s e r p e n t i n e ,  t h e  c r o s s  c u t t i n g  

d i k e s ,  and t h e  n a t u r e  of t h e  sur rounding  c o u n t r y  r o c k s  w a s  shown on 

a series of g e o l o g i c a l  maps. 

The p r e s e n c e  of s i g n i f i c a n t  o r  p o t e n t i a l  Nicke l -bear ing  m i n e r a l i z a t i o n  

w i t h i n  t h e  s e r p e n t i n i z e d  u l t r a b a s i c s  was n o t  e s t i m a t e d  u n t i l  1967 

when Hunter P o i n t  E x p l o r a t i o n  L t d . ,  d r i l l e d  t h e  Mastadon c la im.  

I n  1968 a f t e r  f u r t h e r  d r i l l i n g  Hunter P o i n t  E x p l o r a t i o n  L t d . ,  i n d i c a t e d  

t h e  p r e s e n c e  of m i n e r a l i z e d  u l t r a b a s i c  rock  a s s a y i n g  about  0.25% 

N i c k e l  p l u s  Chromium values. 
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E x p l o r a t i o n  between 1967 and 1972  by Hunter P o i n t  E x p l o r a t i o n  

L t d . ,  and t h e i r  a s s o c i a t e  Chromex N i c k e l  Mines L t d . ,  h a s  mainly 

i n c l u d e d  20,000 f e e t  of diamond c o r e  d r i l l i n g ,  some g e o l o g i c a l  

mapping, magnetometer survey and lesser a n c i l l a r y  m i n e r a l o g i c a l  

and m e t a l l u r g i c a l  s t u d i e s .  

GEOLOGY: The g e o l o g i c a l  r e p o r t  and map appended t o  t h e  p r o p o s a l  by Mr. 

I l re tchka ,  compiled by Robert  S t e i n e r  o u t l i n e s  a wedge-shaped 

u l t r a b a s i c  mass c u t  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  t r e n d i n g  

f a u l t s  and f e l d s p a r  porphyry d i k e s .  The u l t r a b a s i c  zone examined, 

i n c l u d i n g  Duni te ,  Gabbro, and P e r i d o t i t e  and s e r p e n t i n i z e d  

e q u i v a l e n t s ,  h a s  a maximum extend  of about  6,000 (N-S) by 3,500 (E-W) 

bu t  l i e s  mainly w i t h i n  t h e  c o n f i n e s  of t h e  Crown-granted Mastadon 

c l a i m .  Unmineralized younger d i k e  r o c k s  appear  t o  comprise  about  

25 t o  30% of t h e  r o c k  m a s s  i n  t h i s  area. 

MINERALOGY: The "ore" m i n e r a l s  recognized  i n  t h e  u l t r a b a s i c  a p p a r e n t l y  i n c l u d e  

Magnet i te  , Pyr i t  e, Chromi t e , Pent  land  i t  e , Miller i t  e , and Aeasel- 

woodite .  The h o s t  r o c k  i s  a p p a r e n t l y  s e r p e n t i n i z e d  and v a r i a b l y  

o x i d i z e d .  According t o  S t e i n e r  t h e  s u l f i d e s  and o x i d e s  a r e  more o r  

less uni formly  d i s t r i b u t e d  throughout  t h e  h o s t  u l t r a b a s i c  material .  
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The 1938 d e t a i l e d  s t u d y  by Stevenson on t h e  blastadon (-1airn 

i n d i c a t e d  t h a t  d i s s e m i n a t e d  Magne t i t e  and Chsomite w e r e  

developed i n  t h e  s e r p e n t i n e  and s h e a r e d  s e r p e n t i n e  w h i c h  

a s sayed  from 0.3 t o  0.5% C r  0 Al so  as i n d i c a t e d  p r e v i o u s l y  

t h e  o n l y  s i g n i f i c a n t  Chromite w a s  developed i n  and a l o n g  

s h e a r s  and f a u l t s .  It may a l s o  b e  s i g n i f i c a n t  t o  r e c o r d  t h a t  

a m i n e r a l o g i c a l  s t u d y  of t h e  n i c k e l i f e r o u s  rock  from t h e  

Mastadon by a Vancouver c o n s u l t a n t  i n d i c a t e d  t h a t  lieazelwood- 

i t e  (Ni S - N i  = 72 .13%,  S-?2.16%+Fe) w a s  t h e  major N icke l  

b e a r i n g  m i n e r a l .  

2 3' 

3 2  

C n f o r t u n a t e l y  t h e  amount and  d i s t r i b u t i o n  of the Nic*kcl- 

Chromium m i n e r a l s  a s  w e l l  a s  t h e  d i s t r i b u t i o n  of  t h i s  mine ra l -  

i z a t i o n  w i t h i n  t h e  e x p l o r e d  u l t r a b a s i c  zone h a s  n o t  bc>en 

i n c l u d e d  i n  t h e  Chromex r e p o r t .  The p r e s e n t  ev idence  i s  

p o s s i b l y  c o n f l i c t i n g  arid cou ld  o n l y  be  r e s o l v e d  by an cxam- 

i n a t i o n  of t h e  diamond d r i l l  c o r e ,  t h e  l o g s ,  and t h e  a n a l y s e s .  

ORE RESERVES: The Chromex r e p o r t  s u g g e s t s  t h a t  on t h e  b a s i s  of  L t i e  1967- 

7 2  e x p l o r a t i o n  a t o t a l  of 391 m i l l i o n  t o n s  a v e r a g i n g  0.242 

N i c k e l  p l u s  a s s o r t e d  by-products  has been o u t l i n e d .  T h i s  

a s s e r t i o n  canno t  b e  a c c e p t e d  o r  r e j e c t e d  w i t h o u t  hav ing  

t h e  d e t a i l e d  c a l c u l a t i o n s ,  d r i l l  l o g s ,  and a n a l y s e s  a v a i l -  

a b l e  f o r  e v a l u a t i o n .  
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METALLURGICAL TESTING/ The Chromex r e p o r t  s u g g e s t e d  t h a t  45X of t h e  
MINERALOGY : 

t o t a l  N i c k e l  v a l u e  i n  the h o s t  rock  js p r e s e n t  

i n  s o l i d  s o l u t i o n  i n  Magne t i t e  which compr i se s  

up t o  5% of  the rock  with 4 2 %  N i c k r l  i n  t h r  

s u l f i d e  m i n e r a l s .  The g r a i n  s i z e  o f  t h e  s u l t i d e s  

h a s  been i n d i c a t e d  as v e r y  f i n e  g r a i n e d  (5 t o  80 

mic rons )  b u t  no g r a i n  s i z e  a n a l y s e s  were i n c l u d e d  

€ o r  s t u d y .  

Var ious  m e t a l l u r g i c a l  e x t r a c t i o n  t e c h n i q u e s  f o r  

N i c k e l  r e c o v e r y  were a p p a r e n t l y  d i s c u s s e d  b u t  no 

f u l l  s c a l e  p i l o t  t e s t s  werc s u b m i t t e d  f o r  eva lu -  

a t i o n .  

A s  p a r t  of t h e  submiss ion ,  Chrornex i n c l u d e d  a 

p a t e n t e d  p r o c e s s  thought  a p p l i c a b l  e t o  the Mastadon 

N i c k e l  m i n e r a l i z a t i o n .  T h i s  p r o c e s s  h a s  been 

e v a l u a t e d  by D r .  W .  Johnson of the A n a l y t i c a l  

L a b o r a t o r y .  

GEOLOGICAL EVALUATION: A l a r g e  tonnage  of low g r a d e  n i c k e l  if e r o u s  u l t r a -  

b a s i c  r o c k  h a s  been p r e s e n t e d  as a p o s s i b l e  pro-  

d u c t i o n  v e n t u r e  u s i n g  unproven me ta l . l u rg i ca1  

t echno logy .  The d i s t r i b u t i o n  of t h e  n i c k e l i f e r o u s  

m i n e r a l i z a t i o n  has n o t  been documented and t h e  

d e t a i l e d  mine ra logy  which must b e  known t o  d i s c u s s  

t h e  m e  t a l l . u rgy  tias a l s o  been o i n i  t t td . 
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The m i n e r a l i z a t i o n  must a t  p r e s e n t  b e  viewed as an  

unproven r e s o u r c e  which cou ld  on1.y become v i a b l e  

w i t h  t h e  a p p l i c a t i o n  of new o r  advanced technology.  

PATENT NO. 890348:  It  i s  a p p a r e n t  t h a t  t h i s  method h a s  been t e s t c d  o n l y  

on a l a b o r a t o r y  bench s c a l e  model. \!hilt. tlie ctiemiral, 

k i n e t i c  and o t h e r  f a c t o r s  have been proven t o  work on 

t h a t  scale ,  i t  would r e q u i r e  a p i l o t  p l a n t  t r i a l  t o  

p rove  o u t  some of t h e  mater ia ls  h a n d l i n g  and o t h e r .  prac-  

t i c a l  e n g i n e e r i n g  problems 1 ike l .y  t o  b e  encoun te red .  

T h i s  would a l so  b e  r e q u i r e d  t o  estimate t h e  l i k e l y  c o s t  

of such  a n  o p e r a t i o n .  

The p o l l u t i o n  a s p e c t s  would seem t o  war ran t  some invcs -  

t i g a t i o n  from two p o i n t s  of view. F i r s t  t h e  low g rade  

and d i s s e m i n a t e d  n a t u r e  of t h e  r o c k  b e i n g  p rocessed  

would p robab ly  r e q u i r e  open p i t  o p e r a t i o n s  w i t h  a l l  t h e  

i n h e r  en t env i ronmen ta l  cons i d e  ra t i o n s .  In  a d d i t i o n ,  

t a i l i n g s  and waste d i s p o s e d  would be  a major problem. 

The second p o l l u t i o n  c o n s i d e r a t i o n  i s ,  p o t e n t i a L l y ,  

t h e  more s e r i o u s  one. l h i s  i s  t h e  n e c e s s i t y  of add ing  

l a r g e  amounts of sodium c h l o r i d e  (Page 11, L i n e s  23 ,  

30) a n d ,  w h i l e  quenching,  o t h e r  r e a g e n t s  (Page 13, L i n e s  

2 4 ,  25) "such as  l i m e ,  soda a s h ,  c a u s t i c  soda ,  e t c . " .  

A l l  of t h e s e  materials would have t o  be  e x t r a c t e d  from 

c 
any  t a i l i n g s  waters b e f o r e  t h e y  cou ld  b e  r e l e a s e d  t o  
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t h e  environment .  T h i s  would l i k e l y  i n v o l v e  complete  

r e c y c l i n g  v a r i o u s  p r o c e s s i n g  f l u i d s ,  c t c .  and a l l  of 

t h e s e  problems would p r o b a b l y  r e q u i r e  p i l o t  p lan t  

e x p e r i e n c e  t o  r e s o l v e .  

Another p o s s i b l e  p o l l u t i o n  problem is  t h e  h ig l i  a r s e n i c  

c o n t e n t  of some low g r a d e  N i c k e l  occu rences .  llowever, 

t h e  r e d u c i n g  a g e n t  ( c o a l )  may p r e v e n t  the l i b e r a t i o n  

of  a r s e n i c  t o  t h e  atmosphere d u r i n g  t h e  r o a s t i n g  s t a g e .  

Again however, i t  would r e q u i r e  p i l o t  p l a n t  f a c i l i t i e s  

t o  r e s o l v e  t h i s  problem. 

I n  summary, t h e  i n f o r m a t i o n  c o n t a i n e d  i n  P a t e n t  N o .  

890348 i s  conf ined  t o  t h a t  g e n e r a t e d  f rom exper  imcJnts 

r u n  on a l a b o r a t o r y  bench s c a l e  u s i n g  q u a r t z  t u b e s  f o r  

t h e  r o a s t i n g  p r o c e s s .  T h i s  is n o t  s u f f i c i e n t  t o  e x t r a -  

p o l a t e  c o s t s  o r  mechan ica l  problems from and a p i l o t  

p l a n t  would be r e q u i r e d  t o  g i v e  more i n f o r m a t i o n  on 

t h e s e  a s p e c t s .  

March 18, 1975 

W .  M. Johnson 

E .  W .  Grove 


