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INTRODUCTION 

The Mac porphyry molybdenum proper ty   in   the   In te rmontane  B e l t ,  100 
ki lometres  east of Smithers  and 47 kilometres  north-northwest of t h e  
s o u t h   t i p  of Rabine  Lake, was discovered i n  1982 by follow-up  prospecting 
based on lake-sediment  geochemical  anomalies. There is, about 2 per   cen t  
outcrop  in  the  heavily  t imbered  and  covered  area of t h e  showings. 

GEOLOGY 

Carboniferous  or Permian g reens tone ,   a rg i l l i t e ,   and   che r t  (Armstrong, 
Regional ly   the Mac depos i t  is wi th in  a north-northwest-trending  belt.  of 

1949). Near the   p roper ty ,   these   rocks   a re   in t ruded  by elongate,  narrow 
bodies of pe r ido t i t e   and   gabbro   t ha t   a r e   a s s igned   t o   t he  Mesozoic 
Trembleur in t rus ions ,  and by g r a n i t i c   b o d i e s   a s s i g n e d   t o   t h e  Upper 
J u r a s s i c   o r  Lower Cretaceous Omineca in t rus ions .  These in t rus ions ,   da ted  
as Lower Cretaceous  (Table l ) ,  are similar t o   t h e  Topley  intrusions 

s t ront i i l ln   isotope  ra t ios   (Table   2) .  
(White, et d l . ,  1970) i n  age, molybdenum assoc ia t ion ,  and i n i t i a l  

Major uni ts   near   the Mac proper ty   a re  shown on Figure 144. Schis tose,  

metaserpent in i te   bodies   (un i t  2) have  been  intruded by  Lower Cretaceous 
ac t ino l i t i c ,   ch lo r i t i c   bas i c   me tavo lcan ic   rocks   (F ig .  144, u n i t  l ) ,  and 

(Table   1 )   g ran i t ic   s tocks   cons is t ing  of medium-grained, b i o t i t e  
g ranod io r i t e   (un i t  3 ) ,  and  medium-grained, l eucoc ra t i c   qua r t z  monzonite 
( u n i t  4 ) .  The granodiorite  apparently  generated a hornfe ls ic   aureole  up 
t o  1 000 metres wide in   the  intruded  uni ts   (Fig.   144) .  The hornfe ls  i s  
charac te r ized  by lack of s c h i s t o s i t y ,  2 per   cent   disseminated  pyri te   with 
l e s s e r   p y r r h o t i t e ,  and loca l ,  weak bioti t ization.  Quartz  monzonite 
apparently  intrudes  the  hornfels:   therefore  the  quartz  monzonite is at 
l e a s t  somewhat younger  than  the  granodiorite. 

MINERALIZATION 

Most of the  molybdenite  occurs i n  microveins  and in   qua r t z   ve ins .  These 

monzonite  host  rock  (Fig.  144). Only t r a c e s  of molybdenite  are  found i n  
form  stockwork  and  sheeted  zones i n  t h e  medium-grained l eucoc ra t i c   qua r t z  
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Flgure 144. Generailzed geology of t h e  Mac porphyry molybdenum prospect.  Unlts shcmn are: 
1 - schlstose.  baslc  metavolcanlc  rocks; 2 -- mstaserpentlnlte; 3 - b l o t l t e  
hornblende  granodlorlte;  4 -- leucocratlc  quartz monzonite. K/Ar  date  of 141f5 
Ma Is f r m  sample G84MAC1 (Tables 1 and 2); date  of 13625 Ma Is frm G84MAC4 
(Table 1 ) .  
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microveins  and  quartz  veins in   t he   ho rn fe l s   nea r   t he   con tac t   w i th   t he  

molybdenite  and  only  traces of ferrimolybdite,   but  about 2 0  trenches  and 
stock.  Surface  outcrops of the  quartz  monzonite commonly  show no 

pi ts   reveal   molybdeni te  i n  freshly  broken  rock  that  is more than 1 
cent imet re   in   depth .   Grades   ob ta ined   in  many of t h e  areas sampled  are 
between  0.018  and 0.166 per   cent  molybdenum. L i m i t s  of t h e  
mineralization  have  not  been  defined, however, t renching   and   p i t t inq   have  
exposed  mineralization  over a rectangular  area  which i s  about 500 metres 
long  (northwest-southeast)  and 200 metres wide. 

Quartz-molybdenite  veins  contain less than 1 per  c e n t  p y r i t e  and  minor 
amounts  of chalcopyri te .   Al terat ion,  which i s  general ly  weak, i s  most 
i n t e n s e  within a few cent imetres  of the  veins.  Envelopes  of sericit ic 
a l te ra t ion   a re   charac te r i s t ic ,   bu t   ra re   enve lopes   conta in   secondary  
b i o t i t e .  

K-AR AND RE-SR ISOTOPE DATA 

Potassium-argon  dates on b i o t i t e  from a reg iona l ly   ex tens ive  

with  molybdenite  mineralization,  yielded Lower Cretaceous  ages  of 141*5 
granodiorite,   and  from  altered  leucocratic  quartz  monzonite  associated 

and  136i5 Ma respect ively  (Table   1) .   These  dates   are   c lose  to   the 
Jurassic-Cretaceous  boundary a t  143 Ma (Armstrong,  1978)  or 144 Ma 
(Harland, et dl., 1982).  These  ages  are  indistinguishable  from 
those  from  the  Topley  intrusions  (White, et dl., 1968; White, et 
d l . ,  1970)  which  contain  the  major Endako molybdenite  porphyry  mine, 
95 kilometres  south-southeast   of  the Mac property.  

The i n i t i a l  87Sr t o  86Sr r a t i o  of  0.7035 f o r   t h e   g r a n o d i o r i t e  
(Table 2 )  i s  t y p i c a l   f o r  most  of p lu ton ic   rocks   i n   t h i s   pa r t   o f   t he  
Intermontane B e l t  of the  Canadian  cordi l lera  (R. L. Armstrong,  personal 

Topley  intrusions i n  t h e  Endako area ,  which are 0.7040 (R. L. Armstrong, 
communication,  1984).  This r a t i o  i s  s l i g h t l y  lower  than  those  for   the 

unpublished  data),   for  values  from  the  Intermontane B e l t  near  Whitehorse, 
Yukon Ter r i to ry ,  which are 0.704 to 0.705 (Morrison, et al., 1979), 

Bowes, 1 9 8 3 ) .   I n i t i a l   r a t i o s  from in t rus ives   assoc ia ted   wi th  molybdenum, 
and f o r   i n t r u s i o n s   a t   Q u a r t z  H i l l ,  Alaska,  which a r e  0.705  (Karimpour  and 

tungsten,  and t i n  depos i t s ,  which a r e  emplaced in   thick  sequences o f  
crustal   rocks,   tend  to   be  markedly  higher .  Examples  of t h i s  include 

eastern p a r t  o f   the   Canadian   Cordi l le ra   (S inc la i r ,   in   p ress ) ,   and  0.706 
0.706 t o  0.713 fo r   t he   ' e a s t e rn   su i t e '   desc r ibed   i n   t he   no r the rn   and  

t o  0.710 f o r   t h e  Henderson type of molybdenum depos i t   in   Colorado  
(Karimpour  and Bowes, 1983). 

CONCLUSIONS 

The Mac proper ty   represents  a new, s i g n i f i c a n t  molybdenum porphyry 
prospect .  The geo log ica l   s e t t i ng ,   age ,   and   i n i t i a l   s t ron t ium  i so toge  
r a t i o s  are very   s imi la r   to   those  of the  Topley  intrusions,  which  hoslt t h e  
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Endako molybdenum porphyry  deposits. The lower i n i t i a l   s t r o n t i u m   r a t i o  
from a p l u t o n   r e l a t e d   t o   t h e  Mac deposi t ,  compared t o   t h o s e   p l u t o n s  
a s s o c i a t e d   w i t h   t h e   ' e a s t e r n   s u i t e '   o f   S i n c l a i r   ( i n  press), implies t h a t  
the  former  had  an  ul t imate   source  that   involved a lesser volume  of o l d ,  
s ia l ic  c rus t a l   rock  (see Godwin, et d l . ,  1980) .  
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