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ABSTRACT 
Lower J u r a s s i c (LJr) Hazelton Group (HG) v o l c a n i c and 
v o l c a n i c l a s t i c rocks u n d e r l i e much of the Cambria I c e f i e l d area and 
host LAC M i n e r a l s ' Red Mountain Au deposit. They occur w i t h 
s i m i l a r Upper T r i a s s i c and ol d e r rocks i n a s t r u c t u r a l c u l m i n a t i o n 
o u t l i n e d by the contact between competent f e l s i c and mafic v o l c a n i c 
rocks of uppermost HG and o v e r l y i n g , r e l a t i v e l y incompetent l a t e 
L J r and younger, w e s t e r l y - d e r i v e d c l a s t i c rocks. 
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S t r a t i g r a p h y of HG i s complex, but l o c a l l y t r a c e a b l e u n i t s show 
that L J r s t r a t i g r a p h y helped l o c a l i z e mid-Cretaceous(?) s t r u c t u r e . 
The newly-recognized m a f i c - f e l s i c a s s o c i a t i o n i n upper HG has 
s i g n i f i c a n t e x p l o r a t i o n and t e c t o n i c i m p l i c a t i o n s . P l u t o n i c s t y l e s 
suggest the age and e x p l o r a t i o n p o t e n t i a l of plutons be 
reconsidered. Genesis of the Red Mountain deposit has yet to be 
f i r m l y e s t a b l i s h e d , but the main m i n e r a l i z i n g event pre-dated 
r e g i o n a l deformational events, implying s i g n i f i c a n t s t r a t i g r a p h i c 
c o n t r o l and p o t e n t i a l i n the area mapped, and areas nearby, f o r 
s i m i l a r d e p o s i t s . 
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INTRODUCTION 
An I n d u s t r i a l Partners Program p r o j e c t i n v o l v i n g the C o r d i l l e r a n 
D i v i s i o n of the G e o l o g i c a l Survey of Canada and Lac Minerals L t d . 
i n 1993-94 encompassed mapping a l i t t l e - k n o w n but h i g h l y 
p r o s p e c t i v e r e g i o n east of Stewart and between K i t s a u l t R i v e r and 
American Creek i n northwestern B r i t i s h Columbia. M i n e r a l p o t e n t i a l 
i n the r e g i o n i s high, as manifest i n LAC' s Red Mountain Au 
deposit, which i s i n the i n i t i a l stages of underground e x p l o r a t i o n . 
The work w i l l help place the Red Mountain precious and base metal 
deposit i n t o a d i s t r i c t - w i d e g e o l o g i c a l context and f a c i l i t a t e more 
e f f e c t i v e mineral e x p l o r a t i o n . 

This paper presents p r e l i m i n a r y r e s u l t s of 1:50,000 s c a l e 
mapping i n the Cambria I c e f i e l d area, i n c l u d i n g p a r t s of 103P/13, 
103P/14, 104A/3 and 104A/4 NTS map areas ( F i g . 1) . The new work 
l i n k s recent mapping to the southeast (Greig, 1991, 1992; A l l d r i c k 
et a l . , 1986) w i t h that to the northwest (Grove, 1971, A l l d r i c k , 
1993). Reconnaissance s c a l e maps encompassing the Cambria I c e f i e l d 
(McConnell, 1913; Hanson, 1929, 1935; Grove, 1986), and recent new 
s t r a t i g r a p h i c and s t r u c t u r a l data from adjacent areas (Evenchick et 
a l . , 1992; G r e i g and Evenchick, 1993; Anderson, 1993) proved 
u s e f u l . The present mapping incorporates more d e t a i l e d , 
unpublished work from the Cambria I c e f i e l d area by B u l l et a l . (LAC 
M i n e r a l s , 1991). Permanent i c e and high r e l i e f c h a r a c t e r i z e the 
Cambria I c e f i e l d area, and the e a s i e s t access i s by h e l i c o p t e r 
except along Highway 37A. 
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REGIONAL GEOLOGY AND STRATIGRAPHY 
The Cambria I c e f i e l d area l i e s near the boundary of the 
Intermontane and Coast b e l t s i n northwestern S t i k i n i a , along the 
southwestern margin of the Bowser Basin. Uppermost Lower J u r a s s i c 
to Upper J u r a s s i c well-bedded marine c l a s t i c rocks 
s t r a t i g r a p h i c a l l y o v e r l i e and form the l e s s competent s t r u c t u r a l 
cover to a g e n e r a l l y more massive and competent basement of 
Pal e o z o i c to Lower J u r a s s i c oceanic arc v o l c a n i c and v o l c a n i c l a s t i c 
rocks (see Anderson, 1993) exposed i n s t r u c t u r a l culminations of 
the l a t e s t J u r a s s i c or E a r l y Cretaceous to T e r t i a r y Skeena F o l d 
B e l t (Evenchick, 1991). 

Cambria I c e f i e l d area s t r a t a are mainly J u r a s s i c ( F i g . 2) . 
The c e n t r a l and higher p a r t s of the area, c o i n c i d i n g w i t h the major 
i c e f i e l d s , are u n d e r l a i n by r e s i s t a n t Lower J u r a s s i c f e l s i c and 
mafic p y r o c l a s t i c and subordinate flows and v o l c a n i c l a s t i c rocks 
which mark the top of both the s t r u c t u r a l basement and the v o l c a n i c 
p a r t of the Hazelton Group. The l e s s rugged eastern p a r t i s 
u n d e r l a i n by upper Lower J u r a s s i c to Upper J u r a s s i c c l a s t i c rocks 
c o r r e l a t i v e to the Salmon River Formation (of the Hazelton Group) 
and Bowser Lake Group. Upper T r i a s s i c c l a s t i c rocks and T r i a s s i c 
or o l d e r b a s a l t occur l o c a l l y . 

Hazelton Group c l a s t i c rocks were d i v i d e d i n t o three u n i t s by 
i n f e r r e d s t r a t i g r a p h i c p o s i t i o n and sedimentological m a t u r i t y . The 
uppermost u n i t (MUJ, Salmon R i v e r Formation) i s the best s t r a t i f i e d 
and s o r t e d and f i n e s t grained. The common deb r i s flow conglomerate 
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and ash t u f f of the middle u n i t (Jdf) i s l e a s t mature; the lowest 
u n i t (Jvc) i s intermediate i n these c h a r a c t e r i s t i c s . S t r a t i g r a p h i c 
r e l a t i o n s h i p s of the three u n i t s are p o o r l y known because they 
c o n t a i n few f o s s i l s , t h e i r contacts are g r a d a t i o n a l and(or) 
s t r u c t u r a l l y modified (Figs. 3, 4), and l o c a l l y they resemble each 
other and other u n i t s . I t i s l i k e l y that rocks mapped as one u n i t 
i n c l u d e rocks of another, p a r t i c u l a r l y where tr a v e r s e d e n s i t y was 
low. A l l three u n i t s are at l e a s t p a r t i a l f a c i e s e quivalents of 
v o l c a n i c u n i t s (e.g., F i g . 5), and commonly in c l u d e p y r o c l a s t i c 
rocks or flows. 

Basement Rocks 

Crowded Feldspar-phyric Basalt (unit PTb) 
Crowded f e l d s p a r - p h y r i c b a s a l t of probable Late T r i a s s i c or 

ol d e r age u n d e r l i e s an area between the Nelson g l a c i e r s and South 
Willoughby Creek. T y p i c a l l y , a l i g n e d f e l d s p a r phenocrysts o u t l i n e 
discontinuous centimetre- to decimetre-sized i r r e g u l a r to subround 
shapes ( F i g . 6) but the u n i t i s otherwise massive. Contacts w i t h 
bounding Upper T r i a s s i c and(or) Lower J u r a s s i c c l a s t i c u n i t s are 
f a u l t e d and the age of the u n i t i s i n f e r r e d from the presence of 
d i s t i n c t i v e b a s a l t c l a s t s of i t i n conglomerate of the bounding 
u n i t s , and from probable i n t e r f i n g e r i n g of the v o l c a n i c and Upper 
T r i a s s i c c l a s t i c rocks north of Willoughby G l a c i e r . 

Upper Triassic Volcaniclastic Rocks (unit Tv) 
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A b e l t of Upper T r i a s s i c v o l c a n i c l a s t i c rocks bounds the 
f e l d s p a r - p h y r i c b a s a l t to the west. Rocks near the Cambria f a u l t 
at Entrance Peak may be d e x t r a l l y - o f f s e t e q u i v a l e n t s . S i l t y 
mudstone, s i l t s t o n e , sandstone, and l o c a l conglomerate and d e b r i s 
flow conglomerate are t y p i c a l but l o c a l l y are d i f f i c u l t to 
d i s t i n g u i s h from J u r a s s i c rocks. Contacts between T r i a s s i c and 
J u r a s s i c rocks have been s t r u c t u r a l l y modified. Bedding across 
these contacts i s discordant, and north of Willoughby G l a c i e r , 
s t r a t i g r a p h i c f a c i n g d i r e c t i o n s are opposed ( F i g . 4, s e c t i o n OP). 
The contact i s l i k e l y an unconformity or a normal f a u l t , but the 
data are e q u i v o c a l . 

I t i s p o s s i b l e that the u n i t i s p a r t l y equivalent to the lower 
Lower J u r a s s i c c l a s t i c u n i t . I f so, the Upper T r i a s s i c u n i t may be 
s l i g h t l y o l d e r than but c o r r e l a t i v e w i t h the Jack formation of 
Henderson et a l . (1992). B i v a l v e s of probable Late Norian age 
(H.W. Tipper, personal communication, 1993) were c o l l e c t e d from two 
l o c a l i t i e s near Willoughby G l a c i e r . 

Andesite/Dacite L a p i l l i and Ash Tuff (unit Jt) 
A t h i c k (> 1000 m) and very weakly s t r a t i f i e d , dark greenish-

grey, l a p i l l i and ash c r y s t a l - l i t h i c t u f f u n d e r l i e s the lower 
slopes of Bear R i v e r Pass. I t contains common intermediate to 
f e l s i c v o l c a n i c l i t h i c l a p i l l i and c h l o r i t i z e d fiamme, and i s 
d a c i t i c to a n d e s i t i c ( F i g . 7). I t s base i s not exposed but i t i s 
conformable w i t h o v e r l y i n g f e l s i c v o l c a n i c rocks. The t u f f i s not 
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recognized southwest or northeast of the Bear R i v e r Pass, across 
the B i t t e r Creek and Cornice Mountain antiforms. I t s d i s t r i b u t i o n 
to the northwest i s unknown. Much thinner, muddy de b r i s flow 
conglomerates common w i t h i n Hazelton Group on the limbs of the 
B i t t e r Creek and Cornice Mountain s t r u c t u r e s (parts of u n i t s Jdf 
and Jd) may be f a c i e s equivalents because they c o n t a i n angular 
intermediate to f e l s i c v o l c a n i c c l a s t s . I f so, the locus of f a c i e s 
change c o i n c i d e s w i t h and l o c a l i z e d r e g i o n a l s t r u c t u r e s . Tuff 
d e p o s i t i o n probably a l s o r e f l e c t s pronounced l o c a l subsidence; 
o v e r l y i n g upper Lower and Middle J u r a s s i c c l a s t i c rocks suggest 
d e p o s i t i o n i n an environment of subdued l o c a l r e l i e f . The Bear 
Pass t u f f represents a r e s t r i c t e d , syn-volcanic b a s i n r a t h e r than 
a c o n s t r u c t i o n a l v o l c a n i c e d i f i c e . 

Lower Jurassic Volcaniclastic Rocks (unit Jvc) 
The u n i t occurs i n two b e l t s : one bounds T r i a s s i c or o l d e r 

b a s a l t s on the east, and the other occurs i n the core of the B i t t e r 
Creek a n t i f o r m . Weakly calcareous a r k o s i c sandstone, s i l t s t o n e , 
muddy d e b r i s flows and v o l c a n i c d e b r i s flows, and l o c a l limestone 
and polymict conglomerate are t y p i c a l , and the rocks are commonly 
Fe-carbonate a l t e r e d . Conglomerate i s discontinuous and minor but 
widespread, and i t s d i v e r s e c l a s t compositions d i s t i n g u i s h i t from 
conglomerate i n other u n i t s . I t contains abundant f e l d s p a r - p h y r i c 
v o l c a n i c c l a s t s , probably d e r i v e d from the T r i a s s i c or o l d e r 
b a s a l t , common c o r a l l i n e limestone boulders, and s c a t t e r e d p l u t o n i c 
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cobbles. The conglomerate may be the expression of l a t e s t 
T r i a s s i c - e a r l i e s t J u r a s s i c deformation and u p l i f t recognized 
elsewhere i n S t i k i n i a (e.g., Brown and Greig, 1990; Greig 1992; 
Greig and Gehrels, 1992; Henderson et a l . , 1992; Anderson, 1993). 

Maroon Feldspathic Pyroclastic and Epiclastic Rocks (unit Jin) 
Interbedded maroon, lavender, purple or green f e l d s p a t h i c 

p y r o c l a s t i c and v o l c a n i c l a s t i c rocks l o c a l l y are u s e f u l marker 
u n i t s . Where t r a v e r s e d e n s i t y allowed, p y r o c l a s t i c (unit Jmp) and 
e p i c l a s t i c ( u n i t Jme) f a c i e s were recognized. 

E p i c l a s t i c rocks c o n s i s t of p o o r l y to moderately w e l l 
s t r a t i f i e d and so r t e d conglomerate ( F i g . 8), sandstone, s i l t s t o n e 
and mudstone, a l l cemented by patchy carbonate. C l a s t compositions 
are dominantly v o l c a n i c , w i t h very f i n e grained f e l s i c v o l c a n i c 
c l a s t s conspicuous and common. A n d e s i t i c or b a s a l t i c , hornblende-
or pyroxene-phyric p y r o c l a s t i c rocks are massive, c r y s t a l - l i t h i c 
l a p i l l i t u f f - b r e c c i a , coarse to f i n e l a p i l l i t u f f and ash. 
O x i d i z a t i o n and a l t e r a t i o n of the u n i t are common. 

The e p i c l a s t i c rocks resemble the Betty Creek Formation of 
Grove (1986), but u n l i k e these rocks i n eastern Iskut map area 
(Anderson, 1993) the Cambria I c e f i e l d e quivalents have no unique 
s t r a t i g r a p h i c p o s i t i o n w i t h i n the Lower J u r a s s i c succession. 

Pyroxene-bearing Volcanic and Volcaniclastic Rocks (unit Jp) 
Dark green, pyroxene- and p l a g i o c l a s e - p h y r i c p y r o c l a s t i c and 
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v o l c a n i c l a s t i c rocks are common and d i s t i n c t i v e i n the upper 
Hazelton Group. They are l o c a l l y interbedded w i t h f e l s i c v o l c a n i c 
rocks (unit Jd) and are a s i g n i f i c a n t component of the maroon u n i t 
(unit Jm) . Commonly amygdaloidal l a p i l l i t u f f - b r e c c i a ( F i g . 9), 
l a p i l l i and ash t u f f , as w e l l as l o c a l flows, v o l c a n i c d e b r i s 
flows, and r a r e p i l l o w e d b a s a l t make up the u n i t . Pyroxene 
phenocrysts are t y p i c a l l y 2-3 mm i n diameter but reach 0.5 cm. 
C l a s t i c rocks i n c l u d e pyroxene a r k o s i c l i t h a r e n i t e , mafic 
s i l t s t o n e , and l o c a l v o l c a n i c conglomerate. Northeast of Sutton 
G l a c i e r , coarse l a p i l l i t u f f contains mafic p l u t o n i c fragments. 

Near Mount Gladstone, the mafic v o l c a n i c u n i t i s t r a c e a b l e 
across the B i t t e r Creek antiform to a mainly c l a s t i c s e c t i o n to the 
west. This suggests that the c l a s t i c rocks on the west f l a n k of 
the B i t t e r Creek s t r u c t u r e (and east of B i t t e r Creek) are a f a c i e s 
e q u i valent of v o l c a n i c rocks east of the s t r u c t u r e and c o n s t r a i n s 
kinematics on a s s o c i a t e d s t r u c t u r e s . 

Felsic Volcanic Rocks (unit Jd) 
D a c i t e , d a c i t i c andesite and r h y o l i t e c o r r e l a t e d w i t h the 

Mount D i l w o r t h Formation ( A l l d r i c k , 1993) occur near the top of the 
v o l c a n i c p a r t of the Hazelton Group, where they commonly d e l i n e a t e 
the basement-cover contact. They are widespread, commonly 
i n t e r f i n g e r i n g w i t h limy mudrocks of u n i t s Jdf and J c , but i n 
bodies too small to show on Figure 2. The f e l s i c rocks weather 
d i s t i n c t i v e l y p a l e grey to white and are commonly r u s t y due to 
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disseminated p y r i t e . L i t h i c l a p i l l i t u f f and l a p i l l i t u f f - b r e c c i a 
are most common. Ash and dust t u f f , and f l o w - f o l i a t e d and flow-
f o l d e d flows and flow b r e c c i a s occur l o c a l l y . P i l l o w e d flows are 
r a r e . About 6 km east of Mount Andreas Vogt, f e l s i c flows and 
f l o w - b r e c c i a s are continuous w i t h t h e i r i n t r u s i v e counterparts. 

Hornblende Feldspar-phyric Volcanic Rocks (unit Jh) 
In many plac e s , very r e s i s t a n t , massive (amygdaloidal) 

hornblende f e l d s p a r - p h y r i c d a c i t i c andesite or andesite flows, 
f l o w - b r e c c i a s and coarse c r y s t a l l i t h i c l a p i l l i to l i t h i c c r y s t a l 
ash t u f f are a s s o c i a t e d w i t h the f e l s i c v o l c a n i c rocks described 
above. They are a l s o commonly p y r i t i c and i n t e r f i n g e r w i t h c l a s t i c 
rocks, l o c a l l y producing s t r i k i n g h y a l o c l a s t i t e matrix b r e c c i a s and 
s y n - d e p o s i t i o n a l loading s t r u c t u r e s . Some b r e c c i a s grade i n t o and 
i n t e r f i n g e r w i t h v o l c a n i c debris flows, and compose a s i g n i f i c a n t 
p r o p o r t i o n of the o v e r l y i n g debris flow u n i t ( J d f ) . 

Red Mountain Sequence (unit Jrm) 
The Red Mountain sequence i s s t e e p l y west-dipping, probably 

west-facing, and c o n s i s t s of thin-bedded (1-10 cm, average 3 cm 
beds) to very t h i c k l y bedded, w e l l - i n d u r a t e d f e l s i c (?) to mafic (?) 
dust, ash and subordinate l i t h i c c r y s t a l (hornblende and f e l d s p a r ) 
l a p i l l i t u f f , and s i l i c e o u s (cherty) a r g i l l i t e and r a r e bedded 
r a d i o l a r i a n c h e r t . Much of the sequence i s p y r i t i c and s t r i k i n g l y 
r u s t y weathering, g i v i n g Red Mountain i t s name. Massive t u f f 
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contains s c a t t e r e d f i n e l a p i l l i c o m p o s i t i o n a l l y s i m i l a r to matrix 
ash. Centimetre- to decimetre-scale, syn-sedimentary deformation 
s t r u c t u r e s are not uncommon. S i l l s and dykes of ( b i o t i t e quartz) 
hornblende f e l d s p a r porphyry ( G o l d s l i d e i n t r u s i o n s ) i n t r u d e d the 
sequence, which i t s e l f may contain t h e i r e x t r u s i v e e q u i v a l e n t s . 

The Red Mountain sequence i s continuous w i t h v o l c a n i c l a s t i c 
u n i t s to the north (Jdf, Jvc, F i g . 2) , but i s g e n e r a l l y more 
s i l i c e o u s or a l t e r e d . R a d i o l a r i a n fauna from chert i n the va r i o u s 
successions may help to corroborate these c o r r e l a t i o n s . C l a s t i c 
rocks, chert and f i n e - grained tuffaceous rocks w i t h c l o s e 
s i m i l a r i t i e s t o , but l e s s a l t e r e d than, those at Red Mountain a l s o 
occur to the southwest and south. 

Debris Flow Conglomerate and Volcanic Debris Flows (unit Jdf) 
Very p o o r l y s t r a t i f i e d muddy debris flow conglomerate ( F i g . 

10) and subordinate v o l c a n i c debris flows t y p i f y the u n i t ; l e s s 
common s i l t y mudstone, s i l t s t o n e , sandstone, pebble conglomerate 
and limestone are p a r t l y c o r r e l a t i v e w i t h and i n d i s t i n g u i s h a b l e 
from Lower to Middle J u r a s s i c (?) c l a s t i c rocks (unit Jc) . Most 
rocks i n the u n i t are weakly carbonate-cemented. Discontinuous 
limestone pods are t y p i c a l l y sandy or pebbly and l o c a l l y c o n t a i n 
b i v a l v e s . North of Willoughby G l a c i e r , c o l o n i a l c o r a l s occur i n 
limestone s e v e r a l metres t h i c k . Debris flows are t y p i c a l l y 
f e l d s p a t h i c and tuffaceous and c l a s t s are angular to subrounded 
f i n e g r a i n e d c l a s t i c rocks and intermediate to f e l s i c , commonly 
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p y r i t i c v o l c a n i c rocks. Uncommon, centimetre-scale, massive p y r i t e 
fragments i n the debris flows, along w i t h the p y r i t i c f e l s i c 
fragments and the general p y r i t e - r i c h , r u s t y weathering character, 
are important because they suggest a widespread E a r l y J u r a s s i c 
m i n e r a l i z i n g event occurred. 

Cover Rocks 

Lower to Middle (?) Jurassic Clastic Rocks (unit Jc) 
Thin-bedded s i l t y mudstone and s i l t s t o n e , w i t h l o c a l t h i n -

bedded sandstone and carbonate mudstone lenses, occur only i n the 
southwest. They were not d i f f e r e n t i a t e d from c l a s t i c rocks of 
probable o l d e r age i n much of that area (hence u n i t Jcv) . U n i t Jc 
i s probably p a r t l y c o r r e l a t i v e to the Red Mountain sequence (un i t 
Jrm) , the d e b r i s flow u n i t (Jdf) , and to the Middle to Upper 
J u r a s s i c c l a s t i c rocks (unit MUJ). I t i s b e t t e r s t r a t i f i e d than 
the d e b r i s flow u n i t and l e s s s i l i c e o u s than e i t h e r the Red 
Mountain sequence or u n i t MUJ. 

Middle to (Upper?) Jurassic clastic rocks (unit MUJ) 
F i n e - g r a i n e d c l a s t i c rocks of Middle (to Late?) J u r a s s i c age 

are exposed n e a r l y continuously i n a narrow b e l t to the east and i n 
an o u t l i e r near Mount Strohn. S i m i l a r rocks occur i n o u t l i e r s near 
B i t t e r Creek and near Yvonne Peak. In the east the rocks are 
c h a r a c t e r i s t i c a l l y t h i n bedded and s i l i c e o u s or l e s s commonly limy; 
near B i t t e r Creek, t h i c k - bedded to very thick-bedded (3-6 m, on 
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average) massive to laminated s i l t y mudstone and l o c a l muddy de b r i s 
flow conglomerate c o n t a i n i n g e x c l u s i v e l y sedimentary c l a s t s are 
t y p i c a l . The general s i l i c e o u s nature and a s s o c i a t i o n w i t h very 
t h i n bedded (2 cm on average) and laminated, v a r i c o l o u r e d 
tuffaceous chert, chert and cherty a r g i l l i t e are c h a r a c t e r i s t i c . 
F o s s i l s c o l l e c t e d from the u n i t suggest Toarcian, B a j o c i a n and 
C a l l o v i a n ages (H.W. Tipper, G. Jakobs, E. Cart e r , personal 
communication, 1993), but near B i t t e r Creek, the u n i t may in c l u d e 
Upper J u r a s s i c rocks. In the east, u n i t MUJ corresponds to the 
lower p a r t of the Surprise Creek f a c i e s of the Middle J u r a s s i c 
Salmon R i v e r Formation, as mapped by Evenchick et a l . (1992) . The 
laminated and s i l i c e o u s beds are l i k e l y e quivalent to Anderson's 
(1993) Troy Ridge f a c i e s of the Salmon R i v e r Formation. 

Upper Jurassic Clastic Rocks (unit UJ) 
This u n i t conformably o v e r l i e s u n i t MUJ (Fig.4, s e c t i o n EF; 

F i g . 11) and i s s i m i l a r l y d i s t r i b u t e d . S i l t y mudstone and metre-
s c a l e (1-6 m) a r k o s i c l i t h a r e n i t e A-E t u r b i d i t e s predominate. The 
t h i c k e r sandstone beds and the l e s s s i l i c e o u s and thicker-bedded 
char a c t e r of the mudstone d i s t i n g u i s h rocks of u n i t UJ from those 
of u n i t MUJ. Un i t UJ resembles the upper member of the Salmon 
R i v e r Formation to the south (Greig, 1991) , and c o i n c i d e s i n the 
northeast w i t h the upper p a r t of the Su r p r i s e Creek f a c i e s 
(Evenchick et a l . , 1992). However, an improved p a l e o n t o l o g i c a l 
database suggests that the rocks are Upper J u r a s s i c and equivalent 
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i n age to nearby Bowser Lake Group. Greig (1991) and Evenchick et 
a l . (1992) have pointed out that they are d i s t i n c t l y d i f f e r e n t than 
nearby Bowser Lake Group rocks. East-trending paleocurrent 
i n d i c a t o r s ( F i g . 1) suggest at l e a s t a l o c a l western source f o r 
these westernmost Upper J u r a s s i c Bowser Basin sedimentary rocks. 

INTRUSIONS 
P r e v i o u s l y , p l u t o n i c rocks i n much of the area were undivided and 
considered T e r t i a r y and o l d e r (?) (Carter, 1981; Grove, 1986) . F i v e 
Middle J u r a s s i c and younger and T e r t i a r y (?) s u i t e s of plutons were 
d i s t i n g u i s h e d by composition and mineralogy, a l t e r a t i o n , i n t r u s i v e 
r e l a t i o n s h i p s and i n t e r n a l f a b r i c s . Only the G o l d s l i d e and r e l a t e d 
i n t r u s i o n s are described i n d e t a i l because of t h e i r c l o s e 
a s s o c i a t i o n w i t h the Red Mountain deposit. The T e r t i a r y s u i t e , 
s i m i l a r to Middle Eocene Hyder p l u t o n i c s u i t e i n t r u s i o n s (Grove, 
1986) vary i n composition from quartz monzonite and monzogranite to 
g r a n o d i o r i t e or quartz d i o r i t e , commonly co n t a i n s c a t t e r e d pink 
potassium f e l d s p a r megacrysts, and are t y p i c a l l y medium grained and 
u n f o l i a t e d . 

Two prominent dyke swarms a l s o occur: the west-southwest-
d i p p i n g P o r t l a n d Canal swarm (lamprophyre and b a s a l t to d a c i t e , 
r h y o l i t e and g r a n i t e ) , which u n d e r l i e s B i t t e r Creek, Mount D i c k i e , 
and Ore Mountain; and the s u b v e r t i c a l , n o r t h w e s t e r l y - s t r i k i n g 
Nelson g l a c i e r s swarm (homogeneous ( b i o t i t e - q u a r t z - ) hornblende-
f e l d s p a r porphyry) ( F i g . 12). The P o r t l a n d Canal dykes l i k e l y were 
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emplaced along p r e - e x i s t i n g bedding and cleavage i n the host rocks 
(see Grove, 1986). 

Middle Jurassic and Younger Intrusive Rocks 

Goldslide pluton and related intrusions (unit JKg) 
The G o l d s l i d e i n t r u s i o n s comprise small plutons and r e l a t e d 

s i l l s and dykes of hornblende p l a g i o c l a s e p o r p h y r i t i c to s e r i a t e 
quartz monzodiorite, g r a n o d i o r i t e or d i o r i t e , l o c a l l y c o n t a i n i n g 
phenocrysts of quartz, b i o t i t e or potassium f e l d s p a r . They i n c l u d e 
the main i n t r u s i o n on Red Mountain (Go l d s l i d e p l u t o n , 160 and 200 
Ma 4 0 A r / 3 9 A r ; LAC Miner a l s Ltd. , unpublished data c i t e d i n Schroeter 
et a l . , 1992) and s i m i l a r bodies 6-7 km south and southwest of Red 
Mountain, n o r t h of Homestake Ridge, northwest of North F l a t 
G l a c i e r , and west of Willoughby G l a c i e r . They i n t r u d e probable 
upper Lower J u r a s s i c rocks and are commonly dyked, veined and 
a l t e r e d , L o c a l l y they have the r e g i o n a l cleavage prominent i n 
t h e i r hosts and are l i k e l y pre-Cretaceous. At Red Mountain, and 
l o c a l l y elsewhere, contact r e l a t i o n s between the G o l d s l i d e 
i n t r u s i o n s and t h e i r country rocks are equivocal and the bodies 
have been i n t e r p r e t e d as flows or as s i l l s and dykes. Their 
d i s c o r d a n t map p a t t e r n at the property s c a l e at Red Mountain i s 
c o n s i s t e n t w i t h an i n t r u s i v e o r i g i n . Host tuffaceous rocks are 
l o c a l l y h i g h l y d i s r u p t e d , w i t h common p l a s t i c a l l y - d e f o r m e d 
fragments suspended i n a c o m p o s i t i o n a l l y - s i m i l a r ash matrix. These 
tex t u r e s are i n t e r p r e t e d to i n d i c a t e i n t r u s i o n i n t o u n l i t h i f i e d or 
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po o r l y l i t h i f i e d host rocks. 

STRUCTURE 

Several domains and t h e i r bounding s t r u c t u r e s are d i s t i n g u i s h e d on 
the map of s t r u c t u r a l elements ( F i g . 3) and on c r o s s - s e c t i o n s ( F i g . 
4) . The northeast-trending Cambria f a u l t separates domains 
c o n t a i n i n g s t r u c t u r e s of d i f f e r e n t vergence. The f a u l t probably 
was the locus of l i m i t e d p r e - T e r t i a r y ( ? ) r i g h t l a t e r a l 
displacement; the c r o s s c u t t i n g T e r t i a r y (?) Nelson g l a c i e r s dyke 
swarm i s apparently not o f f s e t across i t . 

Northwest of the f a u l t , the domain i s c h a r a c t e r i z e d by 
s t r u c t u r e s w i t h southwest vergence on the northeast and northeast 
vergence on the southwest. I t i s a broad s t r u c t u r a l c u l m i n a t i o n 
comprising a c e n t r a l , r e l a t i v e l y undeformed area u n d e r l a i n 
p r i m a r i l y by v o l c a n i c rocks (North Cambria and Todd i c e f i e l d s ) , and 
f l a n k i n g , more s t r o n g l y deformed areas (limbs) to the southwest and 
northeast u n d e r l a i n by c l a s t i c , well-bedded rocks. In the c e n t r a l 
area, g e n t l e to moderate dips p r e v a i l and the basement-cover 
contact i s deformed i n t o broad, open f o l d s . On the limbs, t y p i c a l 
s m a l l e r - s c a l e , t i g h t and overturned f o l d s are p a r a s i t i c to the 
l a r g e r s c a l e , basement-cored, c e n t r a l s t r u c t u r e . Although the 
magnitude of shortening on the limbs i s d i f f i c u l t to estimate, i t 
appears to be much greater on the southwest, where overturned f o l d s 
and t h r u s t (or reverse) f a u l t s d u p l i c a t e s t r a t i g r a p h y . On the 
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northeast, f o l d s are l e s s common and s t r a t i g r a p h i c overlap i s 
s m a l l . The boundaries between the c e n t r a l c u l m i n a t i o n and the 
limbs are c o i n c i d e n t w i t h f a u l t e d antiforms, the B i t t e r Creek and 
Cornice Mountain antiforms ( F i g . 4) . C o r r e l a t i o n s of pyroxene-
bearing v o l c a n i c rocks, discussed above, suggest that s t r i k e - s l i p 
displacement on the B i t t e r Creek s t r u c t u r e , manifest i n s m a l l - s c a l e 
s t r u c t u r e s , i s minimal. A l t e r n a t i v e l y , i f a l a r g e s c a l e s t r u c t u r e 
i s present, i t l i e s west of the mafic v o l c a n i c rocks. 

Southeast of the Cambria f a u l t , southwest-verging s t r u c t u r e s 
dominate. In the northeasternmost p a r t ( s e c t i o n OP, F i g . 4) , 
p a r t l y u n d e r l a i n by Upper T r i a s s i c and o l d e r rocks, s t r u c t u r e s are 
complex and may record a polyphase h i s t o r y , perhaps i n v o l v i n g 
T r i a s s i c - J u r a s s i c deformation s i m i l a r to that observed near 
Kinskuch Lake (Greig, 1992) . In t h i s area, however, Hazelton Group 
rocks have a l s o been a f f e c t e d by both northeast- and younger (?) 
southwest-vergent s t r u c t u r e s ( F i g . 3). Southwest-directed 
shortening dominates here compared to the domain on the northwest 
( c . f . s e c t i o n s I J and ST). The reason f o r t h i s i s u n c e r t a i n , but 
s p e c u l a t i v e l y , the Cambria f a u l t may be a t e a r f a u l t s e p a r a t i n g 
f o l d - t h r u s t subsystems w i t h i n the Skeena f o l d b e l t . 

Basement and cover s t r u c t u r a l s t y l e s are d i s s i m i l a r . The 
apparent d i s p a r i t y i n magnitude of shortening i s probably 
accommodated by detachments w i t h i n the lower p a r t of the cover 
sequence (e.g., s e c t i o n ST), by t h r u s t f a u l t s w i t h i n the basement 
(e.g., the t h r u s t near the South F l a t G l a c i e r ) , and by detachments 
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beneath basement culminations (Evenchick, 1991) . 

DISCUSSION 

The s t r a t i g r a p h i c p o s i t i o n and d i s t r i b u t i o n of the mafic v o l c a n i c 
rocks (e.g., u n i t s Jp and Jd) are important i n mineral e x p l o r a t i o n 
and f o r E a r l y J u r a s s i c t e c t o n i c s . Their discontinuous d i s t r i b u t i o n 
down the southwest margin of the i c e f i e l d to west of Homestake 
Ridge permits a s p e c u l a t i v e c o r r e l a t i o n w i t h mafic v o l c a n i c rocks 
mapped by A l l d r i c k et a l . (1986) along s t r i k e west of K i t s a u l t 
R i v e r v a l l e y ( F i g . 1). Although A l l d r i c k et a l . (1986) c o r r e l a t e d 
them w i t h mafic rocks east of the K i t s a u l t V a l l e y , mafic rocks 
there occur at the base of a very t h i c k s e c t i o n of Hazelton Group 
rocks and may be as o l d as Upper T r i a s s i c (Cordey et a l . , 1992). 
Mafic rocks west of the v a l l e y are l i k e l y much younger. 

I f so, the area u n d e r l a i n by upper Hazelton Group v o l c a n i c 
rocks i s c o n s i d e r a b l y expanded. The s t r a t a host the nearby 
T o r b r i t , D o l l y Varden and K i t s t r a t i f o r m base metals d e p o s i t s , and 
more precious m e t a l s - r i c h occurrences such as Red Mountain and 
Homestake Ridge. I f the mafic rocks west of K i t s a u l t R i v e r are 
p a r t of the upper Hazelton Group, i t would support the view that 
the Anyox pendant, which includes mafic v o l c a n i c and J u r a s s i c 
(Goutier et a l . , 1990) c l a s t i c rocks, i s p a r t of S t i k i n i a . I t 
f o l l o w s that the Anyox massive sulphide deposit might be s i m i l a r i n 
age to the T o r b r i t , D o l l y Varden and K i t d e p o s i t s , and (or) to those 
at Granduc(?) and Eskay Creek (Anderson et a l . , 1993). 
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CONCLUSIONS 
1) Lower J u r a s s i c Hazelton Group v o l c a n i c and v o l c a n i c l a s t i c 

rocks, w i t h a common bimodal composition, u n d e r l i e much 
of the Cambria area and p o s s i b l y o v e r l i e p r e v i o u s l y 
deformed Upper T r i a s s i c and o l d e r v o l c a n i c and c l a s t i c 
rocks. A shallow marine arc or ex t e n s i o n a l arc s e t t i n g 
i s i n d i c a t e d . 

2) mafic, pyroxene-rich v o l c a n i c rocks are an important p a r t 
of the succession and t h e i r r e c o g n i t i o n has consequences 
f o r r e g i o n a l metallogeny and t e c t o n i c s . 

3) the v o l c a n i c rocks are o v e r l a i n by a Middle and Upper 
J u r a s s i c c l a s t i c succession c h a r a c t e r i z e d by i n c r e a s i n g 
sedimentological m a t u r i t y upsection and a w e s t e r l y 
provenance. 

4) Middle J u r a s s i c and younger and T e r t i a r y plutons i n t r u d e 
the successions; the J u r a s s i c plutons, p a r t i c u l a r l y the 
p o r p h y r i t i c G o l d s l i d e i n t r u s i o n s , are a l t e r e d and 
as s o c i a t e d w i t h mineral d e p o s i t i o n (such as at Red 
Mountain), and predate i n c e p t i o n of the Cretaceous Skeena 
F o l d B e l t . 

5) apparent d i s p a r i t y i n magnitude of shortening between cover 
and basement r e f l e c t s d i f f e r e n c e s i n s t r u c t u r a l s t y l e 
that are a t t r i b u t a b l e to co n t r a s t s i n l i t h o l o g i c 
competency. 
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6) mineral d e p o s i t i o n at Red Mountain i s E a r l y J u r a s s i c based 
on: i n t r u s i v e r e l a t i o n s and age of the s p a t i a l l y 
a s s o c i a t e d G o l d s l i d e p l u t o n ; occurrence of p y r i t i c 
v o l c a n i c rock fragments and sulphide c l a s t s i n Lower to 
Middle J u r a s s i c c l a s t i c u n i t s ; and pre-kinematic 
s t r u c t u r a l s e t t i n g of host rocks and m i n e r a l i z a t i o n . An 
E a r l y J u r a s s i c age f o r the deposit i s c o n s i s t e n t w i t h i t s 
s e t t i n g i n a mining d i s t r i c t c h a r a c t e r i z e d by a 
widespread E a r l y J u r a s s i c m i n e r a l i z i n g event. 
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FIGURE CAPTIONS 

Figure 1. Location of study area. 

Figure 2. Geology of the Cambria I c e f i e l d area. 

Figure 3. S t r u c t u r a l elements of the Cambria I c e f i e l d area 

Figure 4. Geologic c r o s s - s e c t i o n s . 

Figure 5. Facies change u n i t s Jcv and J d (pale, capping r i d g e 
and as tongues i n darker rocks) west of Homestake 
Ridge; view to west, e l e v a t i o n gain on r i d g e 200 m. 

Figure 6 B a s a l t of u n i t Ptb, showing c h a r a c t e r i s t i c g r a i n 
s i z e v a r i a t i o n . 

Figure 7. C r y s t a l l i t h i c t u f f of u n i t J t . 

Figure 8. Conglomerate of u n i t Jme; note very l a r g e c l a s t and 
crude s t r a t i f i c a t i o n . 

F i gure 9 Mafic p i l l o w breccia/coarse l a p i l l i t u f f of u n i t 
Jp. 

Figure 10. Debris flow conglomerate w i t h f e l s i c v o l c a n i c rock 
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fragments i n muddy matrix; u n i t J d f . 

Figure 11. View south southwest of basement-cover contact and 
f o s s i l i f e r o u s cover succession 3.5 km south of 
Cornice Mountain; see s e c t i o n EF, Fig.4. 

Figure 12. Nelson g l a c i e r s p l u t o n and r e l a t e d dyke swarm; 
pl u t o n i n foreground and lowermost p a r t of r i d g e i n 
background; view northwest, Cornice Mountain upper 
r i g h t ( r e l i e f 1200 m). 
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