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bY 
. J.H.L. Miller*,  A . J .  Sinc la i r* ,  A.H. Manifold** and D. Wetherell* 

*Department of  Geological  Sciences,  Univers i ty  of B r i t i s h  Columbia Vancouver 
**Mining Technology, B.C. I n s t i t u t e  of Technology, Burnaby 

Polymeta l l ic  su lph ide  d e p o s i t s  i n  t h e  Callaghan Creek area of south- 

western B r i t i s h  Columbia occur  i n  a roof  pendant of p y r o c l a s t i c  rocks surroun- 

ded by va r ious  masses of t h e  Coast P l u t o n i c  Complex ( f i g u r e  1). 

grained p y r o c l a s t i c  rocks are d i v i s i b l e  i n t o  f ive  e a s i l y  mappable u n i t s  of 

These coarse- 

r h y o l i t i c  t o  a n d e s i t i c  composition. 

n o r t h e r l y  o r  s l i g h t l y  w e s t  of n o r t h e r l y ,  and appear t o  form a homoclinal suc- 

ces s ion  wi th  tops  t o  t h e  east, 

The u n i t s  ciip s t e e p l y  t o  t h e  east, s t r i k e  

The sequence has  been c o r r e l a t e d  t e n t a t i v e l y  

w i t h  t h e  Gambier Group (Lower Cretaceous) by o t h e r s  on t h e  b a s i s  of genera l  

l i t h o l o g i c  similarities w i t h  t ype  s e c t i o n s  of t h e  Ganbier rocks t o  t h e  south.  

A c r y s t a l  t u f f  (Unit  3) i n  the sequence has  been c u t  by what are thought t o  be  

g e n e t i c a l l y  r e l a t e d  horneblende-rich dykes f o r  which a s i n g l e  K-Ar d a t e  on 

hornblende is 124 t 4 m . y .  

ands i s  keyed t o  t h e  geo log ica l  map of  f i g u r e  1. 
A b r i e f  d e s c r i p t i o n  of p r i n c i p a l  rock u n i t s  follows 

Greenstone (un i t .  1) : - 'Acidic, '  f ine-grained v o l c a n i c l a s t i c  rock, 
commonly ex tens ive ly  sheared,  genera l ly  p a l e  
green i n  colour .  - 1  

Agglomerate(unit  2) : Massive vo lcan ic  f ragmental  rock  wi th  f rag-  
ments up t o  50 cent imet res  i n  diameter i n  a 
tuf faceous  matrix t h a t  i s  5 t o  40 p e r  cen t  of  

Medium-grained p y r o c l a s t i c  rock  conta in ing  
abundant p l a g i o c l a s e  fragments and .less abun- 
dant hornblende fragments. 

, the rock. 

C r y s t a l  ' Tuff ( u n i t  3 j : 
. 

Local ly  w e l l  l ayered .  
' I  . 

.*** Prepared f o r  p r e s e n t a t i o n  a t ' t h e  80th  AGM of  t h e  CIM,  A p r i l  23-27,.1975 
Vancouver, B.C. 
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Acidic  vo lcan ic  rock ( u n i t  4 ) : .  ' P r i n c i p a l l y  d a c i t i c  and r h y o l i t i c . t u f f a c e o u s  
- rocks wi th  rare l a r g e  fragments. Local ly  

conta ins  up t o  5 per  cen t  p y r i t e .  

Massive p y r o c l a s t i c  u n i t ,  p r i n c i p a l l y  t u f f  a- 
ceous material near  t h e  base and predominantly 
rounded vo lcan ic  fragments higher  i n  t h e  sec- 
t i on .  Near t h e  base t h i s  u n i t  conta ins  a 60- 
metre-thick marker bed of vo lcanic  b recc ia  
w i t h  abundant fragments mostly 3 t o  5 cent i -  

'metres i n  diameter.  

Coas t ,P lu ton ic  'Complex (unit 6) :  Inc ludes  qua r t z  monzonite, quar tz  d i o r i t e ,  and 
hornblende d i o r i t e .  

T e r t i a r y  vo lcan ic  rocks  ( u n i t  7): Fresh,  blocky b a s a l t  f o r  t h e  major flow i n  t h e  
map-area, and elsewhere much smaller amounts 
of more a c i d i c  composition. Corre la t ions  wi th  
Gar iba ld i  ca l c -a lka l i c  vo lcanic  s u i t e s .  

Tuffaceous aggomerate ( u n i t  5) : 

Seven mineral  occurrences are known, two of which, t h e  Warman and Manifold 

. zones are'in production by Northair'Mines Ltd .  Minor product ion has  corne from 

two of t h e  more s o u t h e r l y p c c u r r e n c e s ,  t h e  "Tedi" and S i l v e r  Tunnel zones of 

Van S i l v e r  Explorat ions Ltd.  (now defunct ) .  Known mineral  occurrences of Van 

. <  

t o  u n i t  5 . ( intermediate) .  Ind iv idua l  occurrences and t h e i r  genera l  

. forms are l i s t e d ' b e l o w ,  Numbers i n  b racke t s  r e f e r  t o  numbered a r e a s  i n  f i g u r e  1. 

Nor tha i r  Mines Ltd.: 

Discovery (nor th)  zone - massive and v e i n l e t s  
S5) 

(5)' 
Warman zone - massive, disseminated .and ve ins  

Manifold (south)  zone - ve ins  and disseminated 
(5) 

Van Silver Explorat ion Ltd.: 

S i l v e r  tunnel  - ve ins  and disseminated (2) 
' M i l l s i t e  - ve ins  and disseminated (3) 
Tedi p i t  .- nass ive ,  disseminated (-1) 
Zone 4 - massive and disseminated ( 4 )  

. 

The f o u r  d e p o s i t s  of  Van Silver,  taken as a whole, have t e x t u r a l  and 
1 .  

I s t r u c t u r a l  c h a r a c t e r i s t i c s  . t h a t  sugges t  a l l  have formed prior..to--metamorphism-and 
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deformation, and could be  of volcanogenic 

pear  t o  be  post-metamorphism:and thus  may 

placement of Coast P lu ton ic  rocks.  

o r i g i n .  Some as soc ia t ed  veinlets ap- 

have foraed by mobi l iza t ion  during em- 

The t h r e e  mineral ized zones of Nor tha i r  Mines are near  ver t ical  wi th  

average widths of about 6,  8 and 17 feet r e s p e c t i v e l y  -from south  t o  n o r t h  ( f i g u r e  

2) . Ore grades d i f f e r  progress ive ly  from zone t o  zone. I n  genera l  t h e  southern  

(Manifold) zone i s  high i n  prec ious  metals and l o w . i n  base  metals. .The converse 

.is t r u e  f o r  t h e  Discovery zone and t h e  Warman zone is  in t e rmed ia t e  i n  cha rac t e r .  

S imi l a r ly ,  t h e  form of mine ra l i za t ion  varies from south  t o  nor th .  I n  t h e  south 

(Manifold) zone su lphides  are disseminated i n  a bedded s i l i c e o u s  carbonate  l a y e r  

and i n  t h e  no r th  (Dis’covery) zone su lphides  are layered  and massive i n  form. A- 

ga in  t h e  Warman zone is in te rmedia te  i n  cha rac t e r .  

The t h r e e  zones could r ep resen t  f a u l t e d  segments of a s i n g l e  mineral-r ich 

s h e e t ,  a l though underground i n v e s t i g a t i o n s  thus  f a r  have no t  v e r i f i e d  t h i s  sug- 

ges t ion .  Never-the-less, i t  i s  a suggest ion t h a t  warran ts  c l o s e  cons ide ra t ion  

because of t h e  g rada t iona l  c h a r a c t e r i s t i c s  of t h e  o r e  i f  a l l  t h r e e  zones are re- 

cons t ruc ted  t o  a s i n g l e  body. C h a r a c t e r i s t i c s  of both t h e  Discovery and Mani- 

f o l d  zones extend t o  the ‘ r e sp ’ec t ive  ad jacen t  p a r t s  of t h e  Warman zone. Futher- 

more, i t  seems l i k e l y  t h a t  t h e  mineral-r ich zones i n  d e t a i l  p a r a l l e l  bedding al- 

though abundant f a u l t s  have s t r ewn  segments o u t  i n  such.  a manner t h a t  t h e  genera l  

t r end  of  t h e  zones appears  to  c ros scu t  t h e  r eg iona l  t r end  of bedding. La te r  

sulphide-bear ing v e i n l e t s  are superposed on t h i s  t a b u l a r  mineral-r ich zcne . 
A f a i r l y  comprehensive s tudy  of po l i shed  s e c t i o n s  shows evidence of 

I .  1 . -  

deformation and r e c r y s t a l l i z a t i o n  i n  layered  massive o r e s  and l i t t l e  i n  t h e  way 

of deformational  t e x t u r e s  and s t r u c t u r e s  i n  v e i n  su lphides .  -. . 
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I In  i d e a l i z e d  form the model t h a t  w e  propose i s  a d i s t a l  volcanogenic 

model i n  which a l o c a l  marine b a s i n  formed dur ing  a 

s i t i c  volcanism ( f i g u r e  3) . Ore f l u i d s  were fed  t o  

from a p ipe  zone, n o t  now known, t o  c o n t r i b u t e  base 

b a s i n  of .chemical sedimentat ion.  Fur ther  explosive 

lowed . 

h i a t u s  i n  explos ive  ande- 

# the  water-sediment , i n t e r f a c e  

and prec ious  metals t o  t h e  

a n d e s i t i c  volcanism f o l -  

The depos i t  was .deformed and metamorphosed t o  g reensch i s t  f a c i e s  dur ing  

subsequent emplacement of Coast p l u t o n i c  rocks a n d , i t  was i n  t h i s  i n t e r v a l  t h a t  

post-deformational,  sulphide-bear ing q u a r t z  v e i n l e t s  formed by mobi l iza t ion  of 

o r i g i n a l l y  syngenet ic  ’material 

mineral zones are f r e e  of su lphides .  

S imi l a r  qua r t z  v e i n l e t s  removed from known 

Consequently, . s m a l l  veinlets conta in ing  

minor propor t ions  of su lph ides  may w e l l  r ep resen t  a n  important  exp lo ra t ion  

. parameter i n  t h i s  and o t h e r  pendants w i t h i n  t h e  Coast P lu ton ic  Complex. 

The depos i t  w a s  later d i s rup ted  by n o r t h e r l y  t r end ing  f a u l t s ,  many wi th  

s i g n i f i c a n t  . s t r i k e - s l i p  components. 
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Fig. 1: General geology of part of the  Callaghar? Creek pendant 
(after Miller and Sinclair,  1978). Geological units num- 
bered 1 to 7 are described i n  the text .  Numbered rec- 
tangles enclose the main mineral' occurrences referenced 
In the text .  Dotted l ines  are limits of mapping, dashed 
l ines  are geological contacts. 
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Fig. 2: Generalized surface and underground development, Northair Mines, showing re lat ive  position of the 
three main mineralized zones. 
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DISTAL VOLCANOGENIC MODEL 

DISCOVERY WARM AN MANIFOLD 

PED. 
FACIES SULPHIDES FINE CLASTICS LIMESTONE 

Fig. 3: Conceptual model for genesis of the three main mineralized zones of Northair 
Mines. 
buted to mobilization during metamorphism accompanying emplacement of Coast 
Plutonic rocks. 

A later period of formation of sulphide-bearing veinlets is attri- 


