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INTRODUCTION 

The G l a c i e r Gulch porphyry molybdenum-tungsten depos i t 1s 

l o ca ted at depth on the east f l a nk of Hudson Bay Mountain approx imate l y 10 

k i l omet res northwest of Sml the rs , B r i t i s h Co lumbia . Hudson Bay Mountain 

l i e s on the eas te rn margin of the Haze l ton Mounta ins . M i n e r a l i z a t i o n on 

su r face 1s p a r t l y o v e r l a i n by the r e t r e a t i n g Ka th l yn g l a c i e r , melt water 

from which forms tw i n w a t e r f a l l s t ha t p lunge 60 metres to the Bu l k l e y 

R iver Va l l e y be low. 

To da te , the p roper ty has been e x t e n s i v e l y t e s t ed by 164 diamond 

d r i l l holes t ha t I n c l ude 23,500 metres of d r i l l i n g from su r f a ce and 34,900 

metres of d r i l l i n g from underground, access f o r which 1s p rov ided by the 

1,066 metre ( e l e v a t i o n ) a d i t and two c r o s s - c u t s , the 15000E and 16100E, 

c on t a i n i ng th ree k i l ome t r e s of wo rk i ngs . 

REGIONAL GEOLOGY 

The G l a c i e r Gulch depos i t 1s s i t u a t e d w i t h i n the Haze l ton B e l t , 

a sub-d1v1s1on of the Intermontane Tec t on i c B e l t ( F i gu r e 1 ) . The Haze l ton 

Be l t Inc ludes Lower and Midd le J u r a s s i c b a s a l t i c t o r h y o l l t l c v o l c an l c s 

and sediments of the Haze l ton Group, which are cut by g r a n i t i c 

I n t r u s i o n s . A few s c a t t e r ed outcrops suggest t ha t Tr1ass1c and Late 
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Pa l eo zo i c rocks u nde r l i e the J u r a s s i c . The b e l t 1s b i s e c t ed by the Skeena 

Arch which separates J u r a s s i c marine sed imentary b a s i n s , the Bowser to the 

nor th and the Nechako to the south ( F i gu r e 1 ) . The G l a c i e r Gulch depos i t 

l i e s on the' boundary between the Skeena Arch and the Bowser B a s i n . 

Haze l ton Group rocks are l o c a l l y unconformably o v e r l a i n by younger rocks , 

I n c l u d i n g 1n the Smlthers area the ma in ly marine sed imentary Lower 

Cretaceous Skeena Group ( F i gu re 2 ) . 

E a r l y J u r a s s i c and Late Cretaceous to T e r t i a r y p lu tons are 

s c a t t e r ed throughout the Haze l ton B e l t and Inc lude a c a l c - a l k a l 1 n e group 

c a l l e d the Bu l k l e y I n t r u s i o n s which range 1n compos i t i on from g r a n o d l o r l t e 

to qua r t z monzon l te . Some of these are a s so c i a t ed w i t h porphyry depos i t s 

tha t Inc lude Yorke-Hardy (Mo), Ox Lake (Cu, Mo), Huck leber ry (Cu, Mo) and 

Be rge t te (Cu, Mo)(F1gure 1 ) . 

The dominant s t r u c t u r a l s t y l e 1n the Haze l ton B e l t 1s broad open 

f o l d i n g and b lock f a u l t i n g of Cretaceous and T e r t i a r y age hav ing a 

dominant northwest t r e n d . Rare t h r u s t f a u l t s and r e l a t e d f o l d s Inc lude 

one exposed on Hudson Bay Mounta in . 

LOCAL GEOLOGY 

Rock Types 

At s u r f a c e , Hudson Bay Mountain c o n s i s t s of the Ea r l y Cretaceous 

Skeena Group and the unde r l y i ng Ea r l y t o M idd le J u r a s s i c Haze l ton Group 

which are both c r o s s cu t by a s ub r ad l a l Late Cretaceous to T e r t i a r y 
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q u a r t z - f e l s p a r porphyry dyke swarm ( F i gu r e 2 ) . At dep th , a s e r i e s of 

I n t r u s i v e rocks ( F i gu r e 3) have been l o c a t ed and are l i s t e d 1n order of 

I n t r u s i o n : 1) the g r a n o d l o r l t e shee t , 2) lamprophyre s i l l s and dykes, 3) 

a Late Cretaceous to T e r t i a r y (?) r h y o l l t e p lug and 4) the Late Cretaceous 

to T e r t i a r y Hudson Bay Mounta in s tock and a s s o c i a t e d q u a r t z - f e l s p a r 

porphyry dykes which Inc lude those exposed on s u r f a c e . 

The Skeena Group has a minimum t h i c k ne s s of 300 metres and 

c on s i s t s of we l l -bedded I n t e r l a y e r e d cong lomerate , greywacke, sandstone, 

s l l t s t o n e and sha le and Inc l udes l e n t i c u l a r A l b a l n coa l h o r i z o n s . The 

Haze l ton Group has a minimum t h i c kne s s of 2000 metres and compr ises a 

sequence of poo r l y l a ye red In te rmed ia te f lows and p y r o c l a s t l c s w i t h f e l s l c 

hypabyssa l I n t r u s i on s and minor sed imentary rocks I n c l u d i n g l imes tone , 

mudstone and c h e r t . Both groups have been a f f e c t e d by low grade r eg i ona l 

metamorphlsm and on su r f a ce a b l o t l t e - h o r n b l e n d e h o r n f e l s au reo l e can be 

t r a ced over a 4 by 7 k i l o m e t r e area ( F i gu r e 2 ) . 

The g r a n o d l o r l t e sheet has been de f i ned by d r i l l i n g over a 

s t r i k e l ength of a lmost 1,200 metres a long d i p f o r 1,400 metres and 

through a maximum v e r t i c a l e x t en t of 550 metres ( F i gu r e 3 ) . The sheet 1s 

d i v i d ed t e x t u r a l l y , from upper t o l ower , In to a p H t l c g r a n o d l o r l t e , 

p o r p h y r l t l c g r a n o d l o r l t e and g r a n o d l o r l t e . I t con ta i n s stoped b locks of 

Haze l ton vo l c an i c rocks t h a t form zones t r a c e a b l e f o r hundreds of metres 

( F i gu re 3 ) . The a p H t l c g r a n o d l o r l t e , which forms the upper no r theas t 

edge of the sheet , 1s l i g h t c o l ou r ed w i t h s a c cha r o l d a l t e x t u r e c on t a i n i n g 

l o c a l areas of g ranophy r l c t e x t u r e . An average modal compos i t i on f o r the 

a p l U l c g r a n o d l o r t l e 1s 36 pe r cen t q u a r t z , 17 percent K - f e l s p a r , 
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47 percent p l a g l o c l a s e (An 10-18) and no maf i c m i n e r a l s . The p o r p h y r l t l c 

g r a n o d l o r l t e forms the no r theas te rn upper and c e n t r a l p o r t i o n of the 

shee t . I t 1s pa le green or grey and c h a r a c t e r i z e d by 20 percent ragged 

p l a g l o c l a s e phenocrys ts and f i v e percent qua r t z "eyes" 1n an a p h a n l t l c 

groundmass. An average compos i t ion f o r the p o r p h y r l t l c g r a n o d l o r l t e 1s 35 

percent qua r t z , 13 percent K - f e l s p a r , 50 percent p l a g l o c l a s e (An 28-33) 

and two percent maf ic m i n e r a l s . The g r a n o d l o r l t e 1s the most common 

t e x t u r a l type and occup ies the lower pa r t of the shee t . I t 1s mot t l ed 

green or grey w i t h g r a n i t i c t e x t u r e c o n s i s t i n g of 30 percent q u a r t z , 10 

percent K - f e l s p a r , 55 percent p l a g l o c l a s e (An 32-34) and f i v e percent 

maf ic m i ne r a l s . 

Lamprophyre s i l l s and dykes are common and c r o s s cu t the Haze l ton 

Group and the g r a n o d l o r l t e shee t . They vary 1n t h i c k ne s s from one 

cen t imet re up to 12 metres and where exposed 1n underground work ings d i p 

gen t l y east and are m i n e r a l i z e d . They are composed of 40 percent 

p l a g l o c l a s e and 60 percent hornblende a l t e r e d 1n pa r t t o c h l o r i t e and 

range 1n t e x t u r e from equ l g r anu l a r t o o p h l t l c . 

The r h y o l l t e p lug has been I n t e r s e c t e d by 12 d r i l l h o l e s . I t 

In t rudes the g r a n o d l o r l t e sheet and Haze l ton Group rocks and a s t r i d e I t s 

upper contac t are qua r t z stockworks and a h igh s i l i c a zone ( F i gu r e 3 ) . 

The p lug 1s ova l 1n p l a n , 300 by 450 met res , w i t h s teep w a l l s and a 

r e l a t i v e l y f l a t top near 900 metres e l e v a t i o n . I t has w e l l d e f i n ed c h i l l 

and c renu la ted qua r t z band zones and 1t c h a r a c t e r i s t i c a l l y a porphyry w i t h 

20 percent qua r t z and f e l s p a r phenocrys ts set i n an a p h a n l t l c t o f i n e 

g ra ined groundmass. I t c o n s i s t s of 25 percent q u a r t z , 37 percent 

K - f e l s p a r , 37 percent p l a g l o c l a s e (An 2-5) and one pe rcen t b l o t l t e . 
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The Hudson Bay Mountain Stock t r un ca t e s the r h y o l l t e p lug and 

Int rudes the Haze l t on Group. K-Ar age dates on the s tock range from 67 to 

73 my. A l though the s tock has been I n t e r s e c t ed by on l y f ou r d r i l l h o l e s , 

1t 1s I n t e rp re t ed t o be a l a r ge p l u t o n , to have produced both the ho rn f e l s 

au reo le and the c o n c e n t r i c , r a d i a l and domal f r a c t u r e s and to be the 

parent magma of the q u a r t z - f e l s p a r porphyry dyke swarm. The Hudson Bay 

Mountain Stock 1s composi te va r y i ng from a p ink and grey p o r p h y r l t l c 

quar t z monzonlte t o an equ l g r anu l a r g r a n o d l o r l t e . Phenocrys ts Inc lude 

qua r t z , s t r ong l y zoned p l a g l o c l a s e w i t h a l b l t l c r ims , p e r t h l t l c K - f e l s p a r , 

b lo t l t e~and hornb lende . An average compos i t i on 1s 33 pe rcen t q u a r t z , 22 

percent K - f e l s p a r , 39 percent p l a g l o c l a s e (An 12-32) and s i x pe rcent maf ic 

m i n e r a l s . 

S t r u c t u r e 

Hudson Bay Mountain Is I n t e r s e c t e d by th ree major f a u l t s ( F i gu r e 

2 ) . These Inc lude the f o l l o w i n g : 1) the northwest t r e n d i n g , s t e ep l y east 

d r i p p i n g normal G l a c i e r Gulch Fau l t which crops out beneath the 1,066 

metre a d i t p o r t a l and l o c a l l y forms the con tac t between Skeena and 

Haze l ton rocks , 2) the nor th t r e n d i n g , g en t l y eas t d i p p i n g Hudson Bay 

Mountain t h r u s t f a u l t on the west s l ope of the mountain where a Lower 

J u r a s s i c sequence 1s t h r u s t over M idd le J u r a s s i c rocks and 3) an eas t 

t r e n d i n g , s t eep l y south d i pp i ng shear zone t ha t c r o s s cu t s the south c i r q u e . 

W i th i n the area of d r i l l i n g major f a u l t d i s l o c a t i o n s do not 

o c cu r . Sur face and underground mapping I n d i c a t e f r a c t u r e s , j o i n t s and 

ve ins have th ree dominant t rends - c o n c e n t r i c , r a d i a l and domal - and are 

a t t r i b u t e d to doming by T e r t i a r y I n t r u s i o n and u p l i f t . 
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Rocks of the Haze l ton and Skeena Groups on Hudson Bay .Mountain 

have been moderate ly t i l t e d and domed. Haze l ton Group rocks s t r i k e east 

and d ip nor th w i t h p r o g r e s s i v e l y s teeper d i p s nor thwards . Skeena Group 

rocks have a c on c en t r i c s t r i k e and d i p away from the mounta in . Fo l d i ng 1s 

l o c a l l y a s s o c i a t ed w i t h the major f a u l t s . 

A l t e r a t i o n 

A l t e r a t i o n a t Yorke-Hardy Inc ludes thermal metamorphlsm which 

has r e su l t e d 1n the development of an ex t ens i v e h o r n f e l s au reo l e toge the r 

w i th ve ins and c l o t s of and r ad l t e garnet and ep ldo te a f f e c t i n g the Skeena 

and Haze l ton Groups and the g r a n o d l o r l t e shee t . The h o r n f e l s au reo l e 

extends from the con tac t w i t h the Hudson Bay Mountain Stock (F1gue 3) 

upward to su r f a ce where 1t 1s recogn i zed over a 4 by 7 k i l ome t r e area 

( F i gu re 2 ) . W i t h i n the a p H t l c g r a n o d l o r l t e , garnet c l o t development 1s 

l o c a l l y Impress ive and 1s c a l l e d appa loosa t e x t u r e . Hydrothermal 

a l t e r a t i o n 1s f r a c t u r e and ve i n c o n t r o l l e d and o v e r p r i n t s metamorphlc 

assemblages. I t Inc ludes the f o l l o w i n g : 

a) B l e a c h i n g , p a r t i c u l a r l y of Haze l ton Group r o c k s , has leached up 

to 90 percent of the I r o n , magnesium and manganese content , above and 

pe r i phe r a l t o the main area of mo lybden i te m i n e r a l i z a t i o n . 

b) A ch lo r1 te -magnet1 te -amph1bo le -b1ot1 te assemblage developed 1n 

stockwork f r a c t u r e s and 1n c l o t s 1s no tab l e w i t h i n the Haze l t on Group 

rocks and the g r a n o d l o r l t e sheet and a l s o appears to be above and 

pe r i phe r a l to the main area of mo lybden i te m i n e r a l i z a t i o n . 

c) P h y l U c a l t e r a t i o n a s s o c i a t e d w i t h mo lybden i te ve i n s 1s best 

developed w i t h i n the g r a n o d l o r t l e sheet and 1s observed 1n and above the 

16100E and 15000E c r o s s c u t s . 
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d) Po t a s s l c a l t e r a t i o n a s s o c i a t ed w i t h mo lybden i te ve ins 1s 

observed 1n the g r a n o d l o r l t e sheet 1n and above the 15000E c r o s s c u t . 

e) Format ion of both c r o s s c u t t l n g qua r t z stockworks and a h igh 

s i l i c a zone occurs w i t h i n and above the r h y o l l t e p lug ( F i gu r e 3 ) . 

M i n e r a l i z a t i o n 

The p rope r t y 1s c h a r a c t e r i z e d by m l n e r a l o g l c a l zon ing recogn i zed 

both on and below s u r f a c e . A molybden i te and s c h e e l l t e ve i n zone crops 

out over three k i l ome t r e s h o r i z o n t a l l y and has been l o ca t ed 1n d r i l l i n g to 

a depth of 2,135 metres below s u r f a c e . Th i s 1s I n t e r i o r to a qua r t z ve in 

zone which 1n tu rn 1s enveloped by a p y r l t e and base metal ve in zone t ha t 

extends out to over a e i gh t k i l ome t r e r ad i u s ( F i gu r e 2 ) . 

The lower p o r t i o n of the g r a n o d l o r l t e sheet 1s host f o r a h igh 

grade molybdeni te zone de f i ned to date above the 15000E c r o s s c u t . Thus, 

the g r anod l o r l t e may be an Important H t h o l o g l c c o n t r o l on 

m i n e r a l i z a t i o n . Mo lybden i te occurs In t h r ee modes, as f o l l o w s : 

1) as e a r l y f1ne-gra1ned h a i r l i n e stockwork v e i n s , 

2) as c r o s s - c u t t i n g f1ne-gra1ned banded qua r t z -mo l yben l t e ve ins 

commonly up t o a metre 1n t h i c kne s s which occur throughout the depos i t and 

form sha l l ow l y a r ch i ng se t s above the 15000E c r o s s - c u t and, 

3) as c r o s s - c u t t i n g c oa r s e - g r a i ned qua r t z -mo l ybden i t e ve ins t ha t 

con ta in spec tacu l a r mo lybden i te c r y s t a l s up to f i v e cms 1n d iameter and 

prov ide extremely h igh a s s a y s . 



8 

Vein types 1) and 3) are a s s o c i a t e d w i t h potass. lc a l t e r a t i o n and 

v e i n type 2) 1s a s s o c i a t e d w i t h p h y l U c a l t e r a t i o n . Banded f1ne-gra1ned 

qua r t z -mo l ybden i t e ve ins and coa r s e -g r a i ned qua r t z -mo l ybden i t e ve ins 

e q u a l l y c on t r i b u t e to the h igh grade zone above the 15000E c ro s s cu t wh i l e 

s tockwork ve ins p rov i de r e l a t i v e l y un i fo rm background va lues up to 0.1 

pe r cen t MoS 2-

S c h e e l l t e occurs 1n quar t z + magnet i te + K - f e l s p a r ve ins formed 

p r i o r t o coa r se -g ra i ned qua r t z -mo l ybden i t e v e i n s . Late stage ve in 

m i ne r a l s Inc lude p y r l t e , c h a l c o p y r l t e , s p h a l e r i t e and ca rbona te . The 

source of m i n e r a l i z i n g f l u i d s 1s presumed to be the Hudson Bay Mountain 

S tock due to I t s p r o x im i t y to m i n e r a l i z a t i o n . 

D. A t k i n son 



FIGURE 1. GENERALIZED TECTONIC MAP OF WEST-CENTRAL BRITISH COLUMBIA 
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