
43 £75786 
<?3M/I 

THE MT. MILLIGAM DEPOSIT 
A STRUCTURAL AND GENETIC APPROACH 

by 

Michael W. Harris 
Continental Gold Corp. 

Presentation to CIM 93rd Annual General Meeting 
Geological Society Technical Session 

Vancouver, Brit i s h Columbia, Canada 
April 30, 1991 

INTRODUCTION 

A major a l k a l i n e goId-copper porphyry 
d e p o s i t has r e c e n t l y been d e f i n e d by a j o i n t 
venture between C o n t i n e n t a l Gold Corp. and BP 
Resources Canada L t d . The d e p o s i t occurs beneath 
sha l l o w overburden, and i s w e l l p o s i t i o n e d f o r 
lar g e s c a l e , open p i t development. T h i s paper 
d e s c r i b e s the g e o l o g i c a l c h a r a c t e r i s t i c s of the 
dep o s i t as envisaged by C o n t i n e n t a l Gold Corp., and 
presents a p o s s i b l e s y n t h e s i s f o r t h i s porphyry 
system. 

The Mt. M i l l i g a n d e p o s i t i s i n the Omenica 
Mining D i v i s i o n , a pproximately 160km NW of P r i n c e 
George, B r i t i s h Columbia, Canada. A c c e l e r a t e d 
programs of d e l i n e a t i o n and i n f i l l diamond d r i l l i n g 
were conducted d u r i n g 1989 and 1990. In October 
1990, a l l j o i n t venture i n t e r e s t s i n the p r o j e c t 
were a c q u i r e d by P l a c e r Dome Inc. f o r a c o l l e c t i v e 
sum of $258,000,000CAN. 

REGIONAL SETTING 

The d e p o s i t i s hosted by v o l c a n i c s t r a t a of 
the Mesozoic Q u e s n e l l i a Terrane, p a r t of the 
Intermontane B e l t of the Canadian C o r d i l l e r a . This 
t e r r a n e , which extends i n a n o r t h - n o r t h w e s t e r l y 
d i r e c t i o n f o r 1200 k i l o m e t r e s and i s from 30 t o 50 
ki l o m e t r e s i n wi d t h , c o n s i s t s of a l k a l i n e t o 
s u b a l k a l i n e rocks which range i n age from 240 to 

160 Ma. Coeval and l a t e r b a t h o l i t h s are d i s t r i b u t e d j 

i n t e r m i t t e n t l y along t h i s t e r r a n e . Deformed and 
u p l i f t e d rocks of the P a l a e o z o i c Cache Creek 
Terrane a r e separated from the Q u e s n e l l i a Terrane 
70 k i l o m e t r e s west of the d e p o s i t by the P i n c h i 
F a u l t Zone. The Manson F a u l t Zone separates the 
Q u e s n e l l i a Terrane i n a complex manner from 
i s o l a t e d b l o c k s of P r o t e r o z o i c / E a r l y P a l a e o z o i c 
W o l v e r i n e Metamorphic Complex and t h e 
Carboniferous/Permian S l i d e Mountain Terrane 10 
k i l o m e t r e s t o the east of the d e p o s i t . The Rocky 
Mountain Trench and McLeod Lake F a u l t systems 
c o n s t i t u t e the western border of the Precambrian 
C a s s i a r Terrane 70 k i l o m e t r e s t o the e a s t . 

DEPOSIT GEOLOGY 

Porphyry g o l d and copper m i n e r a l i z a t i o n has 
developed w i t h i n and around a p a i r of west-dipping, 
elongated monzonite s t o c k s which have a combined 
s t r i k e length of over two k i l o m e t r e s . These s t o c k s 
are c l o s e l y r e l a t e d , and have i n j e c t e d a 
s u b a l k a l i n e , submarine v o l c a n i c sequence of 
a n d e s i t i c and t r a c h y t i c f l o w s and p y r o c l a s t i c rocks 
of the T r i a s s i c / J u r a s s i c T a k l a Group. The monzonite 
i n t r u s i o n s are roughly coeval w i t h the surrounding 
v o l c a n i c assemblage. 

The geometry of the m i n e r a l i z e d area i s 
c o n t r o l l e d i n p a r t by l o c a l i r r e g u l a r i t i e s i n the 
shape of the s t o c k s , and by the presence of a 



l a r g e , V-shaped m i n e r a l i z e d dyke p r o j e c t i n g from 
the e a s t e r n c o n t a c t of the n o r t h e r n stock- The 
present morphologies of the i n t r u s i o n s are c l o s e l y 
l i n k e d t o a network of p r e - i n t r u s i v e s t r u c t u r e s . 

The i n t r u s i v e - v o l c a n i c package which hosts 
the Mt. M i l l i g a n porphyry system has been 
i n f l u e n c e d by s e v e r a l episodes of post-mineral 
e x t e n s i o n a l t e c t o n i s m , which ranged from at l e a s t 
Eocene t o P l e i s t o c e n e time. These t e c t o n i c events 
produced a s e r i e s of l i n e a r , northwest-trending 
h o r s t s and grabens which e x h i b i t displacements 
ranging from a few metres t o over 200 metres. 
Current s t r u c t u r a l i n t e r p r e t a t i o n s suggest that the 
porphyry system had been r o t a t e d t o an i n c l i n a t i o n 
of 25 degrees t o the west, p r i o r t o these i n t e r v a l s 
of e x t e n s i o n a l f a u l t i n g . 

ECONOMIC MINERALIZATION 

Two d i s t i n c t ore a s s o c i a t i o n s have been 
i d e n t i f i e d w i t h i n the porphyry system. 
Approximately 85 % of the m i n e r a l i z e d m a t e r i a l 
o u t l i n e d t o date c o n s i s t s of disseminated and 
s t o c k w o r k - c o n t r o l l e d g o l d and copper m i n e r a l i z a t i o n 
w i t h i n the monzonite i n t r u s i o n s and t h e i r e n c l o s i n g 
v o l c a n i c r o c k s . F i v e p a r t i a l l y c o a l e s c i n g areas of 
t h i s m i n e r a l i z a t i o n s t y l e have been d e f i n e d and are 
known as the MBX, WBX, DWBX, Creek, and Southern 
S t a r Zones. 

The remainder o f the porp h y r y 
m i n e r a l i z a t i o n i s s i t u a t e d i n the e a s t - c e n t r a I 
s e c t i o n of the d e p o s i t . T h i s a r e a , known as the 66 
Zone, c o n s i s t s of a s o u t h e a s t - d i p p i n g group of 
nebulous, g o l d - r i c h , p y r i t i c bodies which are 
hosted e n t i r e l y by the v o l c a n i c rock package. 
Copper m i n e r a l i z a t i o n i s i n s i g n i f i c a n t i n t h i s 
a r ea. The a l t e r a t i o n and s u l p h i d e m i n e r a l i z a t i o n 
s i g n a t u r e s of t h i s enigmatic zone do not c o r r e l a t e 
with the d i s t r i b u t i o n of g o l d ; these p a t t e r n s are 
a l s o s p a t i a l l y independent from those a s s o c i a t e d 
with the i n t r u s i o n - c e n t r e d m i n e r a l i z a t i o n . The 
o r i g i n of t h i s gold-dominated porphyry 
m i n e r a l i z a t i o n i s c u r r e n t l y under debate. 

Many a u r i f e r o u s p o l y m e t a l l i c v e i n systems 
have been i n t e r s e c t e d on the p e r i p h e r i e s of the 
diss e m i n a t e d m i n e r a l i z a t i o n w i t h i n p r o p y l i t i c a I l y 
a l t e r e d v o l c a n i c r o c k s . The economic i m p l i c a t i o n s 
of these v e i n systems have not y e t been assessed. 

S u r f a c e o x i d a t i o n of the de p o s i t i s 
minimal, w i t h o x i d i z e d m a t e r i a l accounting f o r l e s s 
than 2% of the d e f i n e d tonnage. 

ALTERATION PATTERNS 

The Mt. M i l l i g a n d e p o s i t e x h i b i t s a 
proximal s h e l l of K - s i l i c a t e a l t e r a t i o n c e n t r e d orU 

the monzonite s t o c k s and t h e i r l a t e r a l p r o t r u s i o n s , 
surrounded by a d i s t a l , h e a v i l y p y r i t i z e d 
p r o p y l i t i c a u r e o l e . Disseminated and stockwork-
c o n t r o l l e d gold-copper m i n e r a l i z a t i o n i s roughly 
c o i n c i d e n t w i t h the K - s i l i c a t e a l t e r e d areas. T h i s 
a l t e r a t i o n z o n a t i o n i s c o n s i s t e n t w i t h p r e v i o u s l y 
d e s c r i b e d a l t e r a t i o n models f o r a l k a l i n e porphyry 
systems. 

A l t e r a t i o n p a t t e r n s i n the gold-dominated 
66 Zone are co m p l i c a t e d , w i t h l a r g e areas being 
a f f e c t e d by N a - s i l i c a t e i n a d d i t i o n t o K - s i l i c a t e 
a l t e r a t i o n . The 66 Zone e x h i b i t s c o n s i d e r a b l e 
o v e r p r i n t i n g and t e l e s c o p i n g of d i f f e r e n t 
a l t e r a t i o n regimes. 

RESERVES 

P l a c e r Dome Inc. i s p r e s e n t l y c a l c u l a t i n g 
a new g e o l o g i c a l resource f i g u r e f o r the e n t i r e 
d e p o s i t , based on over 190,000 metres of diamond j 

d r i l l i n g . C o n t i n e n t a l Gold Corp. p u b l i s h e d an 
estimate of g e o l o g i c a l r e s e r v e s i n J u l y 1990, of 
349 m i l l i o n tonnes grading 0.534 g/t g o l d and 0.221 
% copper. T h i s e s t i m a t e does not i n c l u d e newly 
d i s c o v e r e d m i n e r a l i z a t i o n o u t l i n e d d u r i n g l a t e 
1990, which should add an a d d i t i o n a l 65 t o 70 
m i l l i o n tonnes of m a t e r i a l of comparable grade t o 
Con t o i n e n t a l Gold's resource quote. 

The p o t e n t i a l f o r the a d d i t i o n of f u r t h e r r eserves 
t o the west of the WBX and DWBX Zones i s c o n s i d e r e d 
good. 
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