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Abstract 

. The Sig Missouri claims a r e  25km n o r t h e a s t  of S tewar t ,  
B.C., v i a  LIe Granduc Road. They are be ing  e v a l u a t e d  f o r  
p o t e n t i a l  open-p i t  e x t r a c t i o n  of p r e c i o u s  metals. The claims 
cove r  two major rock groups which are s e p a r a t e d  by an angu- 
l a r  unconfmmity.  The lower rocks are  nor thwes t  t r e n d i n g  
Lower  J u r a s s i c  Hazel ton Group f l o w s  and volcanogenic  sed- 
imentary rocks ,  and t h e  upper s t r a t a  are t i g h t l y  f o l d e d  
immature sediments of t h e  Middle t o  Upper J u r a s s i c  Bowser 
Group. The Hazel ton Group v a l c a n i c  rocks are o v e r  3000m 
t h i c k ,  and have a t  t h e i r  base a series of grey-green pumice 
r i c h  ash f low and a i r  f a l l  d e p o s i t s  topped by maroon pyro- 
c l a s t i c  and e p i c l a s t i c  rocks.  These u n i t s  are o v e r l a i n  by 
1500m of p o r p h y r i t i c  green a n d e s i t e  l a v a  and p y r o c l a s t i c  
f l o w  rocks.  There a r e  1 t o  2m t h i c k  g o l d - s i l v e r  and lead- 
z i n c  b e a r i n g  c h e r t  l a y e r s  w i th in  t h e  green  a n d e s i t e s ,  and 
t h e s e  l a y e r s  are enveloped by zones of s e r i c i t e ,  q u a r t z  and 
p y r i t e  r i c h  rocks,  'One group of t h e s e  c h e r t  l a y e r s  has been 
traced 6000in along strike. '  

volcanism ir, which ash  f l o w  and a i r  f a l l  d e p o s i t i o n  i s  fo l -  
lowed by quieter e f f u s i o n s  of a n d e s i t e .  The m e t a l l i f e r o u s  
c h e r t  l a y e r s  w e r e  p r e c i p i t a t e d  a s  chemical sediment  o r i g i n -  
a t i n g  f r o n  fumarol ic  c e n t r e s  a c t i v e  a t  p e r i o d s  d u r i n g  t h e  
a n d e s i t e  volcanism. 

8ekh 
The v o l c a n i c  rocks  r e p r e s e n t  a c y c l e  of subaqueous 
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I n t r o d u c t i o n  

The Big.Missouri  claims are 25 km n o r t h e a s t  of S t e w a r t ,  
B.C. ,  and c o n s i s t  of 23 crown-granted c l a i m s ,  6 4  reverted 
crown-granted c l a i m s ,  and 11 r e c e n t l y  s t a k e d  claims (F ig .  1). 
Access is by t h e  Granduc Road t o  t h e  S i l b a k  P r e m i e r  m i l l  s i t e ,  
and t h e n  by a smaller road  t o  t h e  abandoned B i g  M i s s o u r i  

town site where Tournigan Exp lo ra t ion  L t d .  h a s  e s t a b l i s h e d  
a n  e x p l a r a t i o n  camp (Fig .  2 ) .  

The m a j o r i t y  of t h e  c l a i m s  were c o n s o l i d a t e d  in 1973 
by Tournigan E x p l o r a t i o n ' L t d .  I n  1978, Western Mines of 
Vancouver o p t i o n e d  the p r o p e r t i e s  and have c o n t i n u e d  explor- 
a t i o n  t o  date w i t h  s o i l  sampling,  d e t a i l e d  s u r f a c e  and under- 
ground napping p l u s  diamond d r i l l i n g .  The ob jec t ive  i s  t o  
assess the p o t e n t i a l  f o r  a p r e c i o u s  m e t a l  open-p i t  o p e r a t i o n .  

The B i g  Missouri  Mine i s  t h e  on ly  p a s t  p r o d u c e r  on t h e  
c l a i m  group. I t  w a s  o p e r a t e d  from 1938 t o  1 9 4 2  by t h e  Con- 
s o l i d a t e d  Mining 2nd Smel t ing  Company (Cominco) , produc ing  
847,615 t o n s  of ore c o n t a i n i n g  58,384 ounces o f  gold, 52,677 
ounces of s i l v e r ,  2712 pounds o f  l e a d  and 3920 pounds of z i n c  
(Grove, 1971) .  The S i l b a k  Premier  mine s i t e ,  5 krn s o u t h  of 
t h e  B i g  Mis sour i  claims, produced 4 .7  m i l l i o n  t o n s  of ore 
y i e l d i n g  1 .8  m i l l i o n  ounces of go ld  and 4 1  m i l l i o n  ounces of 
s i l v e r  ( B a r r ,  1980) .  The Granduc Mine, 25 km n o r t h  of t h e  
Big  Missour i  c l a i m s ,  w a s  a major copper  p roduce r  u n t i l  1975. 

Genera l  Geology 

The claims i n c l u d e  2 major groups of n o r t h w e s t  t r e n d i n g  

r o c k s  s e p a r a t e d  by an a n g u l a r  unconformity ( F i g .  3 ) .  The 
s t r a t i g r a p h i c a l l y  l o w e r  group i s  g e n t l y  south:.res t d i p p i n g  
f l o w s  and volcanogenic  sed imentary  rocks  b e l i e v e d  t o  be of t h e  
Lower J u r a s s i c  Haze l ton  Group (Grove 1971; S m i t h e r i n g a l e  1977, 
and Read 1979) .  These rocks  occupy t h e  sou thwes t  h a l f  o f  t h e  
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Prince R u p e r i  
I 

F i g u r e  1. Locat ion  Map 

F i g u r e  2 .  A r e a  of t h e  Big  Missour i  c la ims 
(modi f ied  from Smi the r inga le  & ~ s s o c .  , 1 9 7 7 ) .  
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F i g u r e  3 

SKETCH M A P  OF THE GENERAL GEOLOGY, 

B I G  M I S S O U R I  CLAIM GROUP 

Dior i te  dykes 

G r a n i t e  and g r a n o d i o r i t e  dykes 

a Glacier P l u t o n  

BOWSER GROUP 

Middle t o  Upper J u r a s s i c  
a r g i l l i t e s  & greywackes 

------------ unconformity----------- 
HAZELTON GROUP 

S i l t s t o n e s ,  a r g i l l a c e o u s  
l imes tones  & epiclast ics  

Green a n d e s i t e  f r agmen ta l  & 
f low rocks w i t h  t h i n  p r e c i o u s  
& kase-metal b e a r i n g  c h e r t  
ho r i zons  > 

Grey, g reen  and maroon f r a g -  
m e n t a l  rocks  w i t h  assoc. 
e p i c l a s t i c s  

, 
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claims. The upper s t r a t i g r a p h i c  group i s  t i g h t l y  fo lded ,  
immature s e l i m e n t a r y  rocks of t h e  Niddle  t o  Upper J u r a s s i c  
B o w s e r  Group which occupy t h e  n o r t h e a s t  h a l f  o f  t h e  c la ims .  

The main mass of t h e  Coast P l u t o n i c  Complex o u t c r o p s  
w e s t  of t h e  claims a c r o s s  t h e  Salmon G l a c i e r ,  and i n c l u d e s  
t h r e e  major p lu tons :  t h e  Texas Creek, Boundary, and Hyder 
p l u t o n s  (Grove, 1971)  They range i n  age from Lower Ju r -  
assic t o  Cre taceous ,  and i n  composition from g r a n o d i o r i t e  
t o  q u a r t z  monzonite. A s m a l l  i n t r u s i o n  known as t h e  Glacier  
P l u t o n  o a t c r o p s  d i r e c t l y  eas t  of t h e  claims a t  t h e  n o r t h  end  
of Long L a k e  (Fig.  3 ) .  

Two sets of dykes c ros s -cu t  t h e  claims. I n  t h e  n o r t h  
t h e r e  are l a r g e  q u a r t z  f e l d s p a r  p o r p h y r i t i c  g r a n i t e  and gran- 
o d i o r i t e  dykes which s t r i k e  northwest .  I n  t h e  s o u t h  t h e r e  
are s e v e r a l  g e n e r a t i o n s  of  d i o r i t e  dykes which s t r i k e  nor th -  
w e s t  and c u t  t h e  l a r g e r  g r a n i t e  and g r a n o d i o r i t e  dykes. 

Hazel ton Group 

Flows and v o l c a n o c l a s t i c  sedimentary rocks  of t h e  
Haze l ton  Group are approximately 3000 m t h i c k .  The o l d e s t  
r o c k s  are n e a r  the e a s t  margin of t h e  claims and are i n  c o n t a c t  
w i t h  t h e  o v e r l y i n g  Bowser Group sedimentary rocks.  The younger 
rocks  are a t  t h e  w e s t  margin of t h e  claims along t h e  Salmon 
Glacier. Rocks d i p  sha l lowly  t o  t h e  southwest  w i t h  sed imentary  
and v o l c a n i c  s t r u c t u r e s  i n d i c a t i n g  t h a t  t h e  s e c t i o n  i s  r i g h t  
s i d e  up. The s e c t i o n  i s  c h a r a c t e r i z e d  by o v e r  l O O O m  of comp- 
o s i t i o n a l l y  v a r i e d  v o l c a n o c l a s t i c  rocks i n  i t s  l o w e r  p a r t ,  
o v e r l a i n  by 1500m of composi t iona l ly  more uniform p y r o c l a s t i c  
and e f f u s i v e  f lows.  Within t h i s  upper p a r t  a r e  p r e c i o u s  and 

base metal b e a r i n g  s i l i c e o u s  h o r i z o n s l F i g .  4 ) .  
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Tightly folded argillites and 
meta-greywackes 

Black siltstone,argillaceous limestone 
and epiclestics 
Basaltic andesite or basalt 

h 2,Green andesite;lava and pyroclastic 
f low r o c k s  with breccias,agglomerates, 
lapilli tuffs and tuffs 

- 2a.Ketalliferous chert layers enveloped 
by sericite-quartz-pyrite-rich wall rocks. 
Cherts and wall rocks contain Au,Ag,Pb,Zn 
znd Cu in veinlets,layers and disseainations. 
Chert layers 1 to 2 m thick with several 
layers in vertical sequence comprising 
potentially economic zones 

1f.Intermixed Tuff:Intermixed maroon and 
green agglomerates and tuffs.Transitiona1 
unit between le and 2.Contains porphyritic 
andesite,rhyolite and jasper fragments. 
1e.b'laroon Tuff:maroon pyroclastic and epi- 
clastic rocks,mainly lapilli tuffs and 
graded sandstones. 
DR.Dillworth Rhyolite. 
Id.Grey Tuff:Light grey coarse to fine 
Zroclastic rocks with quartz lapilli. 
Yinor epiclastics. 
1c.Green-Grey Tuff:agglomerate and lapilli 
tuffs forming layers with fragments of:. 
porphyritic andesite. 
1b.Heterolithic Agglomerate Tuff with 
pumice fragments. 

L 

7 

_. 

- 
1a.Black Tuff:black puaice-rich agglomerates, 
Gpilli tuffs and tuff with several floivs. 

Figure 4. Summary of rock succession,Bfg Missouri Claims 



U n i t  l a :  B l a c k  Tuff 
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The base of t h e  s e c t i o n  exposed on t h e  claims i s  b l a c k  
t o  dark grey p y r o c l a s t i c  rock. There i s  c y c l i c  g r a d i n g  from 
t u f f a c e o u s  agglomerate and l a p i l l i  t u f f  t o  t u f f .  Pumice 
f ragments  i n  t h e  t u f f a c e o u s  agglomerate and l a p i l l i  t u f f  are 
f l a t  t o  o b l a t e  and i n v e r s e l y  graded a t  s e v e r a l  l o c a t i o n s .  

L i t h i c  fragments are angu la r  and i n c l u d e  p o r p h y r i t c  a n d e s i t e  

and rare banded r h y o l i t e  . Matr ix  v a r i e s  from an  abundant 

q u a r t z - r i c h  mass t o  a dark f e l t e d  mass of p o s s i b l y  d e v i t r i f -  
i e d  g l a s s .  These rocks are massive t o  s l i g h t l y  f o l i a t e d ,  
and abundant ly  f r a c t u r e d .  

U n i t  lb: H e t e r o l i t h i c  Agglomeratic Tuff 

A 50m l a y e r  of h e t e r o l i t h i c  agg lomera t i c  t u f f  o v e r l a p s  
t h e  basa l  rocks a t  t h e  s o u t h e a s t  edge of  t h e  c l a i m  group. 

T h i s  agglomerate has a l i g h t  green  m a t r i x  and c o n t a i n s  sub- 

rounded t o  a n g u l a r  f ragments ,  up t o  6 crn i n  d i ame te r ,  of 
pumice, dark  to -g igh t  grey t u f f  an? p o r p h y r i t i c  a n d e s i t e .  
The l a r g e r  fragments are found n e a r  t h e  c e n t r e  of t h e  ho r i zon .  

. 

This  rock i s  q u i t e  massive.  

Un i t  Ic: Green-Grey Tuff 

Next i n  t h e  sequence i s  a dark  green t o  g rey  f r agmen ta l  

rock which h a s  a t h i c k n e s s  of L50m a t  t h e  s o u t h e a s t  c o r n e r  
of t h e  c l a i m s  and wedges o u t  i n  approximately 5OOm. This  
u n i t  i s  agglomera t ic  t u f f  and l a p i l l i  t u f f  i n  which s e v e r a l  
f l o w s  are p r e s e n t ,  b u t  c o n t a c t s  are d i f f i c u l t  t o  d e f i n e .  
Angular t o  sub-angular f ragments ,  up t o  1 0  c m  i n  d i ame te r ,  
of f e l d s p a r  p o r p h y r i t i c  a n d e s i t e  are abundant i n  a m a t r i x  
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of f e l d s p a r  l a p i l l i  and fragments of b i o t i t e  and smal l  angu la r  
c l a s t s  of p r i n c i p a l l y  carbonate  and c h l o r i t e .  S m a l l  f rag-  
men t s  of f i n e l y  laminated sedimentary rock are a l s o  p r e s e n t  
i n  t h e  mat r ix .  The rock i s  massive t o  s l i g h t l y  f o l i a t e d  and 
we l l - jo in t ed .  

Uni t  Id: Grey Tuff 

A light grey t u f f  i s  next  i n  t h e  success ion  and i B  t h i n  
and sporaZic  i n  t h e  sou th  p a r t  of t h e  c l a i m s ,  g r a d u a l l y  t h i c k -  
en ing  t o  230m i n  the c e n t r a l  t h i r d ,  and absen t  from t h e  n o r t h  
p a r t  of the c l a i m  qroup. This rock i s  a p h a n i t i c  t o  medium- 
g r a i n e d  w i + h  f e l d s p a r ,  q u a r t z  and b i o t i t e  l a p i l l i ,  and t h i n l y  
laminated sedimentary fragments,  and rare agglomerat ic  l a y e r s .  
The ma t r ix  c o n t a i n s  what appear t o  be d e v i t r i f i e d  g l a s s  s.hards. 
'Iks upper p a r t  hzs  sendstone and conglomerat ic  e q u i v a l e n t s  
of t h e s e  rocks  wi th  l aye r ing  and graded bedding, The n o r t h e r n  
m o s t  e x p o s w e  of t h i s  rock type i s  coa r se  p y r o c l a s t i c  m a t e r i a l  
w i t h  an o v e r a l l  Zecrease i n  g r a i n  s i z e  toward t h e  south.  This  

. i s  t h e  only rock observed t o  d a t e  which c o n t a i n s  q u a r t z  l a p i l l i .  

DR: Di l lwor th  &%yolite . 

A s n a i l  r h y o l i t e  dome i n t r u d e s  t h e  s e c t i o n  on t h e  south  
f l a n k  of M t .  Di l lworth where Units  l a  and I d  a r e  i n  c o n t a c t .  
The dome is 200111 long i n  a northwest  d i r e c t i o n  and 50m wide. 
The dome i n t r u d e s  Units  l a  and I d ,  and i s  surrounded by coa r se  * 

b r e c c i a t e d  m a t e r i a l  from both u n i t s .  The dome i s  composed of 
ser ic i te ,  q u a r t z  and f e l d s p a r  w i th  angu la r  coarse-grained 
grey  carbonate  fragments up t o  50 c m  i n  l eng th .  

p y r i t e  comprises up t o  20% of t h e  rock. The Bowser-Hazelton 

Disseminated 



c o n t a c t  lies d i r e c t l y  eas t  of t h e  r h y o l i t e  dome, and t h e  

M t .  D i l l w o r t h  snow f i e l d  i s  d i r e c t l y  n o r t h  and nor thwes t .  

N o  s t r a t i g r a p h i c  e q u i v a l e n t s  of t h i s  rock have been found. 

U n i t  le: Maroon Tuff 

A series o f  predominant ly  maroon-coloured r o c k s  a re  
n e x t  i n  the s t r a t i g r a p h i c  column. These r o c k s  are a t h i c k  
wedge i n  the  southeast  c o r n e r  of t h e  c l a i m s ,  d i s a p p e a r  i n  
t h e  middle- and r e a p p e a r  i n  t h e  n o r t h  t h i r d  of t h e  claims 
where they are m o r e  t h a n  300m t h i c k ,  I n  t h e  s o u t h  t h e  r o c k s  

are massive t o  well l a y e r e d  maroon-coloured t u f f  and l a p i l l i  
t u f f  w i t h  i n t e r c a l a t e d  green  v o l c a n i c l a s t i c  l a y e r s  which 

become dominant near  t h e  middle  of  t h e  claims. The m o s t  
massive of t h e  maroon rocks  c o n t a i n  g reen  l a p i l l i  t h a t  are 
f l a t  pa ra l l e l  t o  t h e  l a y e r i n g .  N e a r  t h e  s o u t h  e d g e  of t h e  
c l a i m  group maroon l e n s e s  of  reworked v o l c a n i c  m a t e r i a l  are 
abundant.  Graded bedding i s  common, w i t h  f i n e  t o  coarse- 
g r a i n e d  a n g u l a r  sand-s ized  p a r t i c l e s  predominat ing .  Where 
t h e  maroon r o c k s  are a b s e n t  from t h e  c e n t r a l  p a r t  o f  t h e  
claims, the unde r ly ing  Un i t  I d  i s  g e n e r a l l y  topped  by epi-  
c l a s t i c  beds.  The n o r t h  h a l f  o f  t h e  maroon rock  sequence 
has v e r y  coarse agglomerate  beds n e a r  i t s  base, w i t h  b o u l d e r s  
of p o r p h y r i t i c  andes f t e  up t o  l m  i n  d i ame te r .  T h i s  rock  i s  
g r a d a t i o n a l  to maroon l a p i l l i  t u f f  and t u f f .  

Un i t  I f :  In t e rmixed  Tuff 

The maroon Luff i s  topped by an in t e rmixed  h o r i z o n  of 
maroon mad g reen  volcanoclastic r o c k s  which have  _ a n g u l a r  
b l o c k s  up t o  40 c m  i n  d i ame te r  of maroon and g r e e n  porphyr- 
i t i c  a n d e s i t e  i n  a green or  maroon t u f f a c e o u s  mat r ix .  
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Severa l  ou tcrops  have angular  r h y o l i t e  fragments up t o  6 c m  

i n  diameter .  Contor ted and broken l a y e r s  of  j a s p e r  a r e  pres -  
enk i n  one ha r i zon .  Green a n d e s i t e  fragments and m a t r i x  
dominate t h e  t o p  of  t h e  u n i t .  

U n i t  2 :  Green Andesi te  

The n e x t  1500m.of t h e  s t r a t i g r a p h i c  column i s  green  
a n d e s i t i c  pyroclastic rocks and e f f u s i v e  flows. The major- 
i t y  of the . l a y e r s  have f e l d s p a r  phenocrs t s  o r  fragments and 
many have amphibole c r y s t a l s  o r  c r y s t a l  fragments.  Th i s  i s  
a change f r o m  the lower p a r t  of  t h e  v o l c a n i c  sequence where 
t h e  only  primary m a f i c  m i n e r a l  i d e n t i f i e d  i s  b i o t i t e .  The 
success ion  i s  t h i c k e s t  n e a r  t h e  middle p a r t  of t h e  claims 
and i s  n o t  less than  lOOOm t h i c k  along i t s  s t r i k e  l eng th .  
Tuff ,  l a p i l l i  t u f f  and agglomerate are throughout  t h e  se- 
quence al though t h e  lower 50 t o  l O O m  i s  mainly coarse brec- 
c izs ,  some of which a r e  h e t e r o l i t h i c .  More commonly m a t r i x  
and c las ts  of t h e  c o a r s e r  rocks a r e  s i m i l a r  i n  composition. 

. The presence  of massive rocks conta in ing  euhedra l  phenocrys ts  
of f e l d s p a r  and amphibole i n d i c a t e  l a v a  f lows w i t h i n  t h e  
sequence. I n d i v i d u a l  flows a r e  d i f f i c u l t  t o  r ecogn ize  on t h e  
hand specimen scale because of t h e  uniform green c o l o u r  of  

ma t r ix  and clasts.  / 

, .- 

Uni t  2a: K e t a l l i f e r o u s  Chert  Horizons 

The only  major v a r i a t i o n s  i n  composition w i t h i n  th 
green a n d e s i t e  sequence are: a )  t h i n  s t r a t i f o r m  s i l i c e o u s  .;) I i J r i  t- 

l a y e r s  l o c a t e d  a t  var ious  s t r a t i g r a p h i c  l e v e l s  w i t h i n  t h e  
a n d e s i t e s ,  and b) s e r i c i t e - q u a r t z - p y r i t e  r i c h  rocks  enveloping 
t h e s e  c h e r t  hor izons .  I t  i s  wi th in  these q u a r t z - r i c h  l a y e r s  
and t h e  accompanying s e r i c i t e - q u a r t z - p y r i t e  r i c h  rocks  t h a t  
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p r e c i o u s  and base-metal s u l p h i d e  m i n e r a l s  have been d i s c o v e r e d .  

U n i t  3: Basa l t i c  Andes i te  o r  B a s a l t  

The g reen  a n d e s i t e  u n i t  i s  topped by d a r k e r  green,brown . 

weather ing  basa l t ic  a n d e s i t e s  o r  b a s a l t s .  The rocks  are 
l a p i l l i  t u f f  and  t u f f  p l u s  p o s s i b l e  e f f u s i v e  f l o w s .  Carbonate  
v e i n i n g  is abundant  i n  t h i s  u n i t .  

U n i t  4 : S i l t s t o n e s ,  A r g i l l a c e o u s  Limestones and Wackes 

The Haze l ton  Group v o l c a n i c  sequence i n  t h e  c la ims is  
topped  by a series of b l ack  s i l t s t o n e s ,  c a l c a r e o u s  s i l t s t o n e s ,  
and  green-grey sand- r i ch  e p i c l a s t i c  beds.  The u n i t  w a s  mapped 
w e s t  t o  t h e  Granduc Road. Grove (1971), e x t e n d s  t h e s e  sed-  
imentary  r o c k s  w e s t  t o  t h e  Salmon Glacier,  b u t  h a s  p l a c e d  
them i n  the B o w s e r  Group. 

P rec ious  and Base-Metal Occurrences 

There are  2 t y p e s  of meta l  c o n c e n t r a t i o n  on  t h e  B i g  

. M i s s o u r i  c la ims:  a)  c o n c e n t r a t i o n s  of p r e c i o u s  and base- 
> 

m e t a l  s u l p h i d e  m i n e r a l s  i n  s t r a t a b o u n d  c h e r t y  h o r i z o n s  and 
a s s o c i a t e d  s e r i c f t e - q u a r t z - p y r i t e  r i c h  zones w i t h i n  U n i t  2 ,  
and b) large c r o s s - c u t t i n g  v e i n s  of  vuggy q u a r t z  w i t h  l oca l  
c o n c e n t r a t i o n s  of base-metal  and s i l v e r .  The l a r g e  v e i n s  
may be  t r a c e d  f o r  several hundred meters b u t  e r r a t i c  metal 
c o n c e n t r a t i o n s  make them lower p r i o r i t y  t a r g e t s  t h a n  t h e  
s t r a t a b o u n d  occur rences .  

The m e t a l  b e a r i n g  c h e r t  ho r i zons  are 1 t o  2 m t h i c k  v 
of da rk  g r e y  t o  w h i t e  m i c r o c r y s t a l l i n e  q u a r t z .  
ments of a n d e s i t e  a l t e r e d  t o  se r ic i te  and q u a r t z  are found 
n e a r  t h e  footwal l  c o n t a c t s .  Fragments o f , c r y p t o c r y s t a l l i n e  
q u a r t z ,  some f i n e l y  lamina ted ,  are found i n  t he  c h e r t  l a y e r s  
and i n  t h e  immediate hangingwall  rocks .  F ine -g ra ined  

Angular  frag- 
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amorphous b l a c k  carbon may comprise 15% of  t h e  l a y e r s ,  a l -  
though t h e  amount varies f r o m  one h c r i z o n  t o  a n o t h e r .  The 
carbon i s  found i n  v e i n l e t s  and vugs a s s o c i a t e d  w i t h  a n h e d r a l  
t o  s u b h e d r a l  p y r i t e .  I n  s o m e  i n s t a n c e s  a c h e r t  h o r i z o n  i s  
topped by a d i s t i n c t  carbon-r ich  l a y e r .  P y r i t e  i s  abundant  
as d i s s e m i n a t i o n s ,  l a y e r s  and v e i n l e t s .  ’ There are a t  l e a s t  
t w o  g e n e r a t i o n s  of p y r i t e ,  t h e  younges t  i s  d i s s e m i n a t i o n s  
i n  t h e  c h e r t  h o r i z o n s  and wa l l rock  a n d e s i t e .  A f e w  showings 
have lenses of g rey  coarse-gra ined  c a r b o n a t e  a s s o c i a t e d  w i t h  
t h e  s u l p 3 i d e - b e a r i n g  ho r i zons .  

- Z i n c ,  l e a d ,  copper ,  s i l v e r  and gold are c o n c e n t r a t e d  
i n  t h e  c h e r t  l a y e r s  and t h e i r  immediate w a l l r o c k s .  S p h a l e r i t e  
and g a l e n z  are the m o s t  abundant base-metal  s u l p h i d e s  w i t h  
c h a l c o p y r i t e  a n  accessory i n  s e v e r a l  showings. S i l v e r  min- 

. . erals such as  p o l y b a s i t e  and p y r a r g y r i t e  occur  a l o n g  w i t h  . 

electrum, n a t i v e  s i l v e r  and gold .  Su lph ide  m i n e r a l s  o c c u r  

as d i s s e m i n a t i o n s ,  v e i n l e t s  and l e n s e s  w i t h i n  t h e  c h e r t  hor -  
i z o n s ,  a s  w e l l  as i n  v e i n s  and v e i n l e t s  w i t h i n  t h e  immediate 
wa l l rocks .  S i l v e r  m i n e r a l s ,  electrum, n a t i v e  s i l v e r  and g o l d  
f o r m  d i s s e m i n a t i o n s  and v e i n l e t s  i n  pocke t s  w i t h i n  c e r t a i n  
h o r i z o n s .  
i o n a l l y  w i t h .  base-metal  s u l p h i d e  mine ra l s .  

P y r i t e  c o n c e n t r a t i o n s  g e n e r a l l y  i n c r e a s e  propor-  

There are  l e n s e s  up t o  l m  t h i c k  of massive banded p y r i t e ,  
s p h a l e r i t e ,  g a l e n a  and c h a l c o p y r i t e .  The l e n s e s  are a t  t h e  
base of the c h z r t  h o r i z o n s  (F ig .  5) Abundant p y r i t e  may be 
p r e s e n t  a long a s e c t i o n  o f  a c h e r t  h o r i z o n ,  b u t  p r e c i o u s  
m e t a l  c o n t e n t  i s  n e g l i g i b l e  u n l e s s  g a l e n a  and s p h a l e r i t e  are 
a l so  p r e s e n t .  Consequent ly ,  an i n d i c a t i o n  whether  an  h o r i z o n  
may c o n t a i n  gold and s i l v e r  i s  t h e  b lu i sh -g rey  t i n g e  t o  t h e  
q u a r t z  caused  by t h e  p re sence  of d i s semina ted  s p h a l e r i t e  and 
g a l e n a .  

a t  t h r e e 3 a j o r  s t r a t i g r a p h i c  levels  within,  U n i t  2 (F ig .  4 ) .  

# P r e c i o u s  and base-metal b e a r i n g  c h e r t  h o r i z o n s  are found - 
- 

Each l e v e l  i s  ccxposed of t w o  o r  more c h e r t  l a y e r s  i n  vert4cal)  
* f 
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J t r a t i g r a p h i c  success ion ,  each cher t  l a y e r  enveloped by seri" ' 

i c i t e - q u a r t z - p y r i t e  r i c h  rocks.  
with c h e r t  ho r i zons  1 0  t o  15x1 a p a r t .  P o t e n t i a l l y  economic 
zones i n  t h e  upper p a r t  of U n i t  2 a r e  t h e  most e x t e n s i v e ,  
having been c o r r e l a t e d  over  6000m of s t r i k e  l e n g t h ,  wi th  
i n d i v i d u a l  zones up t o  500m long. Down-dip ex tens ion  of t h e s e  
zones i s  be ing  t e s t e d  by diamond d r i l l i n g .  

The  zones a r e  up t o  5Om*thic*k,@- 
* a  

The combination 

of r e l i e f  and bedding a t t i t u d e  has  p laced  t h e  t h r e e  major 
metal-bear ing zones enechelon eas t  t o  w e s t .  This  arrange-  
ment m a k e s  it p o s s i b l e  t o  develop each zone s e p a r a t e l y  i n  ) 
a series -of open p i t s .  

Immediate Wallrocks 

The weathered s u r f a c e  of t h e  s e r i c i t e - q u a r t z - p y r i t e  
r i c h  wal l rocks  t o  t h e  c h e r t  hor izons  a r e  buff-coloured wi th  
heavy i r o n  ox ide  s t a i n i n g .  The d i s t i n c t  weather ing c l e a r l y  
marks s t r a t i g r a p h i c  i n t e r v a l s  con ta in ing  t h e  prec ious-  metal 
bea r ing  horizons.  I n  d r i l l  core t h e  l i g h t  grey  t o  whi te  
co lou r  of t h e s e  rocks and inc reased  q u a r t z  and qua r t z - su lph ide  
ve in ing  i n d i c a t e  proximity t o  p o t e n t i a l  o re-bear ing  ho r i zons .  

S e r i c i t i z a t i o n ,  s i l i c i f i c a t i o n ,  p y r i t i z a t i o n  and minor 
c h l o r i t i z a t i o n  of t h e  a n d e s i t e  wal l rock has  taken p l ace .  
Ghost t e x t u r e s ,  such a s ' o u t l i n e s  of f e l d s p a r  and amphibole 
phenocrys ts ,  i n d i c a t e  t h a t  t h e  rock w a s  o r i g i n a l l y  s i m i l a r  
i n  composition t o  t h e  Unit  2 a n d e s i t e s .  A l t e r a t i o n  i s  grad- 
a t i o n a l  towards t h e  c o n t a c t s  between t h e  c h e r t  ho r i zons  and 
a n d e s i t e  wal l rocks .  Ch lo r i t e - se r i c i t e -py r i t e  a l t e r a t i o n  
changes t o  s e r i c i t e - q u a r t z - p y r i t e ,  q u a r t z - s e r i c i t e - p y r i t e  
and f i n a l l y  t o  almost  pure q u a r t z  w i t h  abundant p y r i t e  i n  
v e i n l e t s  and d isseminat ions  (F ig .  5) * 

Frequency of ve in ing  i n c r e a s e s  wi th  proximity t o  t h e  
c h e r t  hor izons .  Small  c lear  q u a r t z  v e i n l e t s  appear  w i th  
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serici t e - q u a r t z - p y r i  t e  a l t e r a t i o n  and w i t h i n  s e v e r a l  meters 
of  a c h e r t  h o r i z o n  t h e  v e i n s  i n c r e a s e  i n  s i z e  and abundance. 
Large b lue-grey  q u a r t z  v e i n s  up t o  30cm i n  d i ame te r  become 
abundant  and have v i s i b l e  s p h a l e r i t e  and ga lena .  These l a r g e  

v e i n s  resemble t h e  c h e r t  l a y e r s  i n  t e x t u r e  and composi t ion .  
Close-spaced networks of s m a l l  c lear  t o  wh i t e  q u a r t z  v e i n s  
are common i n  t h e  hangingwal l  rocks .  Blue-grey q u a r t z - c a r -  
bona te  and large milky q u a r t z  v e i n s  c r o s s - c u t  b o t h  a l t e r a t i o n  P 

4 ' .  
zones and c h e r t  h o r i z o n s .  

A l t e r a t i o n  i s  m o r e  e x t e n s i v e  i n  t h e  hangingwal l  r o c k s ,  
A t  showings .in t h e  no r thwes t  c o r n e r  of t h e  c l a i m  group a 1 
.to 2 m chlarite-sericite zone i s  p r e s e n t  i n  t h e  footwall  
rocks  of the meta l -bear ing  c h e r t  l a y e r ,  b u t  a s e r i c i t e - q u a r t z -  
p y r i t e  zone e x t e n d s  fo r  more t h a n  50m i n t o  t h e  hang ingwa l l  
andesites.  

S t r u c t u r e  

Two major s t r u c t u r a l  d i r e c t i o n s  have been r ecogn ized  
w i t h i n  t he  c l a i m  group. A major f o l i . a t i o n  s t r i k e s  n o r t h w e s t  
and d i p s  southwes t  more s t e e p l y  t h a n  t h e  bedding.  A weaker 
n o r t h e a s t  s t r i k i n g  f o l i a t i o n  warps t h e  major f o l i a t i o n  and 
bedding  i n t o  a l a r g e  2 - s t r u c t u r e .  S c a t t e r i n g  of t h e  p o l e s  
t o  t h e  p l a n e s  of t h e  second f o l i a t i o n  s u g g e s t  a t h i r d  phase  
may be p r e s e n t .  

F a u l t i n g  is e x t e n s i v e  on t h e  c l a im g roupr  and i s  dom- 
i n a t e d  by t w o  n o r t h  t r e n d i n g  f a u l t s  known as  t h e  H a r r i s  

Creek and Union-Si lver  Creek F a u l t s .  These f a u l t s  c u t  a l l  
o t h e r  s t r u c t u r e s  on t h e  p r o p e r t i e s ,  and may be h i g h  a n g l e  
r e v e r s e  E a u l t s .  T h r u s t  f a u l t i n g  may a l s o  have o c c u r r e d  on 
t h e  claims. Numerous smaller f a u l t s  o f f s e t  t h e  s e c t i o n  making 
compi l a t ion  of i n d i v i d u a l  c h e r t  h o r i z o n s  d i f f i c u l t  o v e r  l a r g e  

d i s t a n c e s ,  however, l ogg ing  c h a r a c t e r i s t i c  *sequences of  g r e e n  

*- 



a n d e s i t e  l a y e r s  i n  Un i t  2 from d r i l l  core a l lows  a c c u r a t e  
d e t e r m i n a t i o n  o f  d i sp lacement  across s e v e r a l  impor t an t  f a u l t s .  
The proximity,  of t h e  Coas t  P l u t o n c  Complex i s  r.ost l i k e l y  
r e s p o n s i b l e  f o r  t h e  m a j o r i t y  of t h e  l a r g e  s c a l e  s t r u c t u r e s  
on t h e  c l a i m s .  

Conclusions 

The sequnnce of e v e n t s  t h a t  caused  t h e  d e p o s i t i o n  of 
t h e  r o c k s  and m e t a l  c o n c e n t r a t i o n s  i s  as follows: 

1) 
and g l a s s - r i c h  ash f l o w  and a i r  f a l l  l a y e r s  w a s  fo l lowed 
by q u i e t e r  e r u p t i o n s  and e x t r u s i o n  of a t h i c k  sequence of 
a n d e s i t e  lava and p y r o c l a s t i c  f l o w s .  The p r e s e n c e  of  epi-  
c l a s t i c  rocks  i n  U n i t s  Id and l e  i n d i c a t e  an  e r o s i o n a l  
h i a t u s  between t h e  t w o  v o l c a n i c  e v e n t s  
2) During t h e  second p a r t  o f  t h e  volcanism f u m a r o l i c  act iv-  
i t y  d e p o s i t e d  t h i n  l a y e r s  of m e t a l  and q u a r t z - r i c h  chemica l  
sed iments .  S e r i c i t e - q u a r t z - p y r i t e  a l t e r a t i o n  took  place 
around f i s s u r e s  i n  t h e  a n d e s i t e  which a c t e d  as c o n d u i t s  f o r  
t h e  metal-rich b r i n e s .  Formation of i n d i v i d u a l  c h e r t  l a y e r s  
w a s  t e r m i n a t e d  by d e p o s i t i o n  o f  a d d i t i o n a l  andes i te - ,  f lows .  
The newly ergpted o v e r l y i n g  p y r o c l a s t i c  flows w e r e  r e l a t i v e l y  
permeable, a l lowing  f l u i d  d i s c h a r g e  from f k a r o l i c  c e n t e r s  
t o  con t inue .  T h i s  con t inued  f u m a r o l i c  a c t i v i t y  produced t h e  
hangingwail  a l t e r a t i o n  p r e s e n t  above many of  t h e  meta l l i f -  
e r o u s  h o r i z o n s .  
3)  C e s s a t i o n  o f  active volcanism i s  marked by t h e  accumu- 
l a t i o n  of i n t e r c a l a t e d  s i l t s t o n e s  and reworked v o l c a n i c  mater-  

A p e r i o d  of h i g h l y  e x p l o s i v e  volcanism d e p o s i t i n g  pumice 

c 

i a l .  
T u f f ,  
2 and 

The p r e s e n c e  of ep ic las t ic  and jasper' beds  i n  t h e  Maroon 
c h e r t  h o r i z o n s  i n  t h e  green  a n d e s i t e  sequence of U n i t  
t h e  s i l t s t o n e s  of Uni t  4 t opp ing  t h e  e n t i r e  s e c t i o n  - . 



i n d i c a t e  t h a t  t h e  environment of d e p o s i t i o n  was subaqueous 
d u r i n g  t h e  major p a r t  of t h e  v o l c a n i c  c y c l e .  

Research i s  con t inu ing  i n  o r d e r  t o  f u l l y  s u L s t a n t i a t e  
t h e  proposed model and i n v e s t i g a t e  t h e  r e l a t i o n s h i p  between 
t h e  p r e c i o u s  metals and base-metal  s u l p h i d e  mine ra l s .  
Recogni t ion  of  t h e s e  mine ra l  deposi ts  as  s-ynz-ec~w and an 
unde r s t and ing  as t o  how i n  t h e  v o l c a n i c  c y c l e  t h e y  f o r m  w i l l  
f a c i l i t a t e  f u t u r e  e x p l o r a t i o n  f o r  vo lcan ic -hos t ed  p r e c i o u s  
metal deposits i n  nor thwes t  B.C. 
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