
S W O N  RIVER  PROJECT,  STFXART,  BRITISH COLUPLB:tA 
104B/1) 

By D. J. Alldrick 

INTRODUCTION 

In   July,   1982 the M i n i s t r y   i n i t i a t e d  a s tudy of the g e o l o g i c a l   s e t t i n g  of 
p r e c i o u s  metal d e p o s i t s  i n  t he  Salmon River  Valley  which  trends  north 
f rom  S tewar t   for  35 k i lomet res .  The s p e c i f i c   o b j e c t i v e s  are: 

Document s t ruc tu ra l   and   s t r a t ig raph ic   r e l a t ionsh ips   o f   t he   hos t .   r ock  
volcanic  sequence  and i ts  con tac t   r e l a t ionsh ips   w i th   ad j acen t  
t e r r a n e s .  

Determine  the  evolution  and  deposit ional  environment of t he   vo lcan ic  
system from pe t rographic  and geochemical  studies of t h e  sequenc!e. 

Analyse  the s t ructural ,  s t r a t i g r a p h i c ,   m i n e r a l o g i c a l ,  and t r a c e  
e l e m e n t   c h a r a c t e r i s t i c s  of the   p rec ious  metal and  base metal 
d e p o s i t s  of the area. 

Conduct   metal logenic   s tudies   and  def ine areas of: high mineral 
p o t e n t i a l .  

Sample for f o s s i l  and   rad iometr ic   da t ing  of the  host   rocks  and ore 
zones  and  compare them wi th   o the r   vo lcan ic  terranes around  the 
Middle J u r a s s i c  Bowser bas in .  

HISTORY AUO PREVIOUS WORK 

Prospectors   began to explore the S t e w a r t   a r e a   i n  1898 enroute  to the 
Klondike. No major placer gold deposits were f o u n d   b u t   m i n e r a l i z e d   f l o a t  
l e d  to the   d i scove ry  of gold-quartz   vein  deposi ts .   Cont inued  prospect ing 
loca ted   the   gossan  a t  Si lbak  Premier  mine i n  1910,  Subsequently,  the 
S t e w a r t  camp became t h e   t h i r d   g r e a t e s t   l o d e   g o l d  proc3ucing ar’aa i n  
B r i t i s h  Columbia. Between 1918  and  1968 the   S i lbak  Premier mine pro- 
d u c t i o n  alone t o t a l l e d  4 . 3  m i l l i o n   t o m e s   g r a d i n g   1 3  grams gold per tonne 
and 298  grams s i l v e r  per tonne.  Tipper  and  Richards  (1976)  outlined  the 
tectonic evo lu t ion  of  the  region. Major r e p o r t s  by Gsove (1971)  and 
Gal ley   (1981)   inc lude   h i s tor ica l   rev iews  of g e o l o g i c a l   s t u d i e s  i n  t he  
area and   ex tens ive   b ib l iographies .  Barr (1980)  provides a concise  
geological  review  of the Silbak  Premier  mining camp. 

E x p l o r a t i o n   i n  the Stewar t  area dur ing   t he   pas t  few years  has  been 
in t ens ive .  Companies are r eas ses s ing  several known proper t ie : s  and 
t e s t i n g   i n t e r e s t i n g  new prospec ts ;  for example, the   Prosper i ty / I ’or te r  
I d a h o   s i l v e r   d e p o s i t s ;   t h e   S i l b a k  Premier, Indian  and  Big  Missouri  mines; 
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d e p o s i t s   i n   t h e  Big  Missouri claim group. There i s  also an  ongoing 
the   Consol ida ted  Silver Butte Mines  Ltd. depos i t ;  and many s c a t t e r e d  

exqloration  program  around  the p roduc ing   Sco t t i e  Gold mine. 

REGIOMAL GBOMGY 

The north-northwest- t rending  bel t   of   volcanic   rocks  (shaded on Fig. 64) 
t h r o u g h   t h e   c e n t r a l   p a r t  of t h e  project  area i s  t h e  focus of t h i s   s t u d y .  

a long   t he   ea s t e rn   edge  of t h e  map-area  and i s  c u t   o f f  by a series of 
I t  i s  bounded by a thick  sedimentary  sequence  trending  north-northwest 

i n t r u s i v e   r o c k s  to t he  west (Tipper and Richards,  1976).  

A l l  t he   ma jo r   o re   depos i t s  and  almost a l l  t h e  smaller minera l   depos i t s   o f  
t h e  area occur   within  the  volcanic   sequence.  Hanson (1935) and  Grove 

Assemblage'   respectively.  They assumed t h a t  a l l  t h e   v o l c a n i c   t e r r a n e s  of 
(1971)  i d e n t i f i e d   t h i s   s e q u e n c e  as 'Hazelton Group'  and 'Hazelton 

LEGEND 
(ALSO FOR FIGURES 66 AND 67) 

SEDIMENTARY  SEQUENCE 

Ba CONGLOMERATIC  BLACK  SILTSTONES  AND Bc BLACK  TO  GREY  SILTSTONES 

Bb  FOSSILIFEROUS  LIMESTONE 
SHALES  Ed  BLACK  SILTSTONES  AND  PYRITIC  SHALES 

VOLCANIC  SEQUENCE 

7 BLACK  SILTSTONE 
3 GRADED  GREY  TUFF lCONTlNUEDI 
FELSIC  VOLCANIC  ROCKS (CONTINUEDI 

INTERMEDIATE  VOLCANIC ROCKS 3c TUFF.  WITH LENSES OF 3d 
6.3 
6b 

5a 
5b 
5c 

4 
5d 

BLACK  TUFF 36 MAROON  TUFF 
BLACK  LAPILLI  TUFF,  BLEACHED  FRAG- Za RHYOLITE  ASH  FLOWTUFIz,  HIGHLY  PYRITIC, 
MENTS  LIMESTONE  BOULDERS,  SCORIA  FRAGMENTS 
GREEN  TUFF  BRECCIA 
GREEN  TUFFS,  LAPILLI TUFFS, AND FLOWS 

2b RHYOLITE  ASH  FLOW 'TUFF, MINOR OR 
TRACE  PYRITE,  FRAGME'NTS  OF l e  A N 0  

CHERT-CARBONATE LENSES, iSULPHlDES 
PURPLE TUFF SCORIA 

l a  BLACK  TUFF,  FINE  TO  MEDIUM  GRAINED 
PURPLE AND  MAROON  TUFF  BRECCIA. l b  FOSSILIFEROUS  LIMESTONE 
LAPILLI  TUFF,  TUFF,  AND  EPlCLASTlC  ROCK IC PALE  GREEN  TUFF 

FELSIC  VOLCANIC ROCKS 
3 GRADED  GREY  TUFF: 

3a TUFF  BRECCIA 
3b  LAPILLI  TUFF 

I d  GREY-GREEN  TUFF 
l e  BLACK  CARBONACEOUS  LAPILLI  TIJFF, 

ABUNDANT  PUMICE  FRAGMENTS,  LOCAL l b  
NODULES,  LOCAL  PYRITE 

SYMBOLS 

LITHOLOGIC  CONTACT . . . . . . . . . . . .  .-._. -.. FAULT . . . . . . . . . . . . . . . . . . . . . . .  .-.A- 

LITHOFACIES  CONTACT ........................ THRUST  FAULT . . . . . . . . . . . . . . . . . .  / 3 
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ki lomet res  t o  t h e  sou theas t .  S ince  f a u l t  and i n t r u s i v e   c o n t a c t s   b o r d e r  
the   reg ion  are  contemporaneous with those of the type  Hazelton  area 200 

the  volcanic   sequence i n  t he   S t ewar t   a r ea ,   t he   co r re l a t ion  is tenuous. 
A r i c h l y   f o s s i l i f e r o u s   l i m e s t o n e  u n i t  and fos s i l i f e rous   l imes tone   nodu les  
occur  i n  dark  tuffaceous  rocks of the  sequence  and may provide a def in-  
i t i v e   a g e   f o r   t h i s   m e t a l - r i c h   v o l c a n i c   b e l t .  

Throughout  the  area mapped th is   season ,   the   sed imentary   rocks  were t h r u s t  
westward  over the volcanic   rocks.  The sed imentary   sequence   cons is t s  of 
black and g r e y   s i l t s t o n e s  and s h a l e s  w i t h  basal   conglomerat ic   horizons.  
A t h in   fo s s i l i f e rous   l imes tone   c rops   ou t   nea r   t he   base  of the  sequence. 
Fossi l   age  determinat ions  completed i n  the  mid-1960's  (Grove,  1971) 
de f ined  a broad  Mesozoic  age  range.  Grove  assumed a Middle J u r a s s i c   a g e  
and   i den t i f i ed   t hese   rocks   a s  'Bowser Assemblage.'  Subsequently,  Tipper 
and  Richards  (1976)   descr ibed  s imilar   sedimentary  sequences  f rom  the 
upper  Hazelton  Group.  Consequently t h e  exac t   age   and   co r re l a t ion  of t h i s  
sedimentary  sequence  remains  uncertain and the   foss i l   hor izon   has   been  
resampled  for   fur ther  macro  and microfoss i l   s tudy .  

a rea   def ine   the   eas te rn   margin  of t he   Coas t   P lu ton ic  Complex.  Based on 
A complex s e r i e s  of in t rus ive   rocks   a long   the  western edge  of  the map- 

v a r i o u s   b a t h o l i t h s  and smal le r   s tocks  range i n  age  from Middle J u r a s s i c  
l imi t ed  K/Ar age d a t i n g  by the United States   Geological   Survey,  the 

t o  Middle  Eocene  (Grove,  1971).  ?he  compositions  range  from  granodiorite 
t o   d i o r i t e .  A wide v a r i e t y  of dyke  rocks  occur  throughout  the  belt  -- 
compositions  range  from  aplite  to  gabbro. In some a r e a s   t h e   i n t r u s i v e  
r o c k s   a r e   s p a t i a l l y   r e l a t e d   t o   o r e   d e p o s i t s ,   f o r   e x a m p l e ,  a t  t h e   S c o t t i e  
Gold  and Si lbak  Premier mines. 

VOKANIC STRATIGRAPHY 

Volcanic   un i t s  w i t h i n  t h e  map-area (F ig .   66 )   s t r i ke   no r th   t o   no r th -  
no r thwes t   and   gene ra l ly   d ip   t o   t he  west. E'ragments  of s u b j a c e n t   l i t h -  
o l o g i e s  i n  t u f f  breccia,   and  grading i n  the  thick  ash  f low  of u n i t  3, 
s u g g e s t   t h a t   s t r a t i g r a p h i c   t o p s   a r e   t o   t h e  west. Gal ley  (1981)   ident i -  
f ied  graded  beds i n  e p i c l a s t i c   r o c k s  of u n i t  4 which a l s o  show t h a t  
s t r a t i g r a p h i c   t o p s   a r e  to the west. 

The o v e r a l l   t h i c k n e s s  of  the  volcanic  sequence m s t  exceed 700 metres 

s e a s o n ' s  work. The s i l t s t o n e s  of u n i t  7 may mark the  top of the 
(F ig .  65) b u t   t o t a l   t h i c k n e s s   c a n n o t  be es t imated  on t h e   b a s i s  of t h i s  

sequence. The lower part o f   t he   s t r a t ig raph ic   s ec t ion   has   no t   been  
s t u d i e d  i n  d e t a i l   b u t   i n c l u d e s  a t h i c k  s e c t i o n  of t u f f s ,   a i r f a l l   t u f f s ,  
and   ep ic las t ic   rocks   (F ig .   65b) .   lhese   a re   exposed   a long   the  Bear River 
Ridge  south of Mount Shorty  Stevenson. 

Galley  (1981)  developed a de t a i l ed   t ype   s ec t ion  o f   t he   s t r a t ig raphy  on 

based on exce l len t   rock   exposures   a long   the   wes t   s lope  of  Mount Dil lworth 
t h e  Big Missouri   property.  The  few modi f i ca t ions   t o   Ga l l ey ' s  work a r e  

beyond h i s  map-area. S e l e c t e d   f e a t u r e s  of t he   s t r a t ig raph ic   s equence  
(Fig.   65)   are   descr ibed  fol lowing.  
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A f o s s i l i f e r o u s   l i m e s t o n e  band ( l b )  i s  interbedded w i t h  t u f f s  of u n i t  l a  
on the  northwes't  edge of t he  Mount Dillworth  snowfield.  Nearby,  large 
nodules of the same f o s s i l i f e r o u s   l i m e s t o n e ,  up t o  0.5 me'xe a c r o s s ,   a r e  
enveloped  in  black  carbonaceous h f f   ( u n i t   l e ) .   T e x t u r e s   s u g g e s t   t h a t  
the   nodules  were u n l i t h i f i e d   c a r b o n a t e  rmd b a l l s  when inco rpora t ed   i n to  
t h e   t u f f .  The same carbonaceous  tuff   typical ly   contains   angular   white  
pumice  f ragments   and  local ly   hosts   blebs  of   pyri te   up t o  3 cent imet res  i n  
diameter.  Dykes (personal   comnunicat ion)   t raced u n i t  l e  ?IS f a r   s o u t h   a s  
Fetter Lake beside Dag0 Hill. T h i s   h o r i z o n   e i t h e r   u n d e r l i e s   u n i t  2 
d i r e c t l y  or is separated  from it by a t h i n   l a y e r  of u n i t   l a   t u f f .  

Var ious   wrke r s   i den t i f i ed   t he   rocks  of u n i t  2 a s   r h y o l i t e ,   c h e r t ,   o r  
e x h a l i t e ,  !xt the   exac t   conpos i t ion  and origin  has  not  been  determined. 
Res i s t an t   rhyo l i t e   a sh   f l ow  tu f f s   ( f ac i e s   2a )   wea the r   t o   b r igh t   ru s ty  

of  Mount Dil lworth.  They extend from t h e   R o y   P l a t s   t o  the Unicorn No. 3 
red,   nochlar   outcrops t h a t  form a cont inuous  r idge  a long the  western edge 

workings  south  of Mount Dil lworth where a gradual   decrease i n  t he   dens i ty  
of  fragments and i n   t h e   p y r i t e   c o n t e n t  marks t h e   c h a n g e   t o   f a c i e s  2b, 
which is exposed   d i scon t inuous ly   a s   f a r   sou th   a s   Fe t t e r   I ake .  One t h i n  
exposure   o f   fac ies  2b OCCUKS on t he   wes t   s ide   o f   S l a t e   hun ta in , ,  and 
another  exposure  of t h i s  u n i t  can  be  traced  from  southeast   of Long Lake 
t o   t h e   w e s t   s l o p e  of Mount Shorty  Stevenson;  southward i t  gradual ly  
c h a n g e s   t o   f a c i e s  2a. Facies  2a c a r r i e s  up t o  20 per   cen t   d i sseminated  
ve ry   f i ne -g ra ined   py r i t e  i n  a t rans lucent   g rey   s i l i ceous   mat r ix .   Loca l ly  
the   py r i t e   occu r s   a s   mass ive   b l ebs  up t o  20 centimetres  long. One 

metres long. This t u f f  con ta ins  numerous  rounded  carbonate  boulders  that 
s t r a t i f o r m   p y r i t e  seam on Mount Dil lworth i s  8 cent imetres   thick and 6 

a r e   r e c r y s t a l l i z e d  ( ? )  t o  coa r se -g ra ined   ca l c i t e ;   l oca . l l y   t he re   a r e  
abundant,   large  angular fragments of black  scoria .  

i s  s i g n i f i c a n t  because i t  develops by progress ive  a l t e r a t i o n  of the 
U n i t  3 c o n s i s t s  p r i n c i p a l l y  of grey t u f f .  lhe a l t e r e d  maroon f a c i e s   ( 3 d )  

green-grey  f ine-grained  tuff  of f a c i e s  3c. Oxidation may r e s u l t  from 
e i t h e r   s u b a e r i a l   e x p o s u r e  OK passage  of  oxygenating  f luids  through  the 
t u f f .  

With the   except ion  of t he   mnwel l  and Riverside  mines, 2.11 the   mineral  
d e p o s i t s  on Figure 64 are   hos ted   wi th in  medium g reen   andes i t i c   vo lcan ic  
rocks of u n i t  5. The r o c k s   a r e   c r y s t a l   t u f f s ,   1 a p i l . t i   h f f s ,  t u f f  
b r e c c i a s ,  and  flows. They a re   cha rac t e r i zed  by plagioclase  and,  less 
commonly, hornblende   c rys ta l s  and crys ta l   f ragments .  The b a s a l   t u f f  
b recc ia   con ta ins   f r agmen t s  up t o  1 .5  metres i n  diameter and  one i n t a c t  
hexagonal  fragment  of  columnar  andesite, 1.2 metres   across , ,  i s  exposed on 
Mount Dillworth.   Galley mapped a thin,   t rough-l ike  lens  of pil lowed 
a n d e s i t e s  on t he  Big  Missouri   property.   Intermit tent   exposures   and  rapid 
l a t e r a l   f a c i e s   c h a n g e s  i n  t he  tuffs p r e v e n t   c o r r e l a t i o n  of i nd iv idua l  
s t r a t a   a l o n g   s t r i k e .   P e r h a p s   t h e   p u r p l e   t u f f   f a c i e s  i n  this   sequence 
w i l l  provide  t ime-strat igraphic   markers  of l o c a l  and posisibly  regional 
s i g n i f i c a n c e   t o  mapping  and exploration  programs. 
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l i m e s t o n e   ( u n i t  5 d )  conprise   ore   host   rocks  a long Big Missouri  Ridge. 
In t e rmi t t en t ly   mine ra l i zed   l enses  of chert, cher t -carbonate ,   and 

These  rocks  and  their   precious metal mine ra l i za t ion  were the  €ocus of 
Gal ley ' s   pe t rographic   and   geochemica l   research   and   h i s   resu l t s   a re  

p rope r ty  hut only a  few are   mineral ized.  The chert-carbonate  zones  can 
summarized  here.  There  are many of  these  lenses on t 'he Big Missouri 

o c c u r   a s   i n d i v i d u a l   l e n s e s   o r   a s  a s e r i e s  of two or   thret?   s tacked  lenses  
l y i n g  2 t o  20 met res   apar t .  m e  ind iv idua l   l enses   vary  up  t o  7 metres i n  

k i lomet res .   Typica l ly ,  t h e y  conta in   angular   andes i te  fragment.5: near 
thickness  and  have  been  traced  over a maximum s t r i k e   l e n g t h  of 1.8 

t h e i r  lower  contacts;   lenses  lower i n  the  sequence  carry  akundant  f inely 
disseminated  carbon. The chert-carbonate   lenses  may grade  into  massive 
c h e r t  or massive  carbonate   zones  a long  s t r ike.  

The contact   between u n i t s  5 and 6 is grada t iona l .  The medium green  f ine-  
g ra ined   andes i t e s  of u n i t  5 gradual ly   darken and give way to   the   b lack  

grada t iona l   contac t   undula tes   th rough  la rge   ou tcrop   exposures .  The 
t u f f  of u n i t  6. Rock textures  remain t h e  same i n  both u n i t s  and t h e  

o r i e n t a t i o n  of contacts  between u n i t s  5 and 6 and a l s o  between u n i t s  6 
and 7 are   uncer ta in   (F ig .  6 7 ) .  

G r e e n s c h i s t   f a c i e s  metamorphism a f fec t ed   t he   vo lcan ic   s equence   t h rmghou t  
t h e  map-area.  However, t he re  is no macroscopic   evidewe of ext2nsive 
thermal  metamorphism  adjacent  to  major  intrusive  bodies. 

- 
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M E T R E S  

FIgure 67. Geological c r o s s s e c t t o n  on t h e  west s i d e  of b u n t  Dl I I rar th .  
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ave rag ing  50 degrees   d ip .  Beds s teepen  to v e r t i c a l  and are l o c a l l y  
On a r e g i o n a l  scale the  volcanic  sequence  forms a west-dipping  homocline 

o v e r t u r n e d   a d j a c e n t   t o   t h e   t h r u s t   f a u l t   c o n t a c t   ( F i g .  67), b u t   d i p s  

no r th -nor thwes t - t r end ing   an t i c l ina l  ax i s  east of Bear River  Ridge. On 
f l a t t e n  on munt  Shorty  Stevenson.  Grove  (1971)  interpreted a major 

p r o p e r t y  scale, gentle  secondary  warping  has a 60-degree  trend a t  Big 
Missouri   (Gal ley,   1981)  . 
R e g i o n a l   n o r t h - s t r i k i n g   f e a t u r e s  form  major  topographic  lineaments. One 
F a u l t i n g   w i t h i n   t h i s  terrane is  common on both   reg iona l   and  local scales. 

o f   t h e s e ,   t h e  Long Lake f a u l t ,   h a s  s t r a t a  down-dropped on the east  s ide .  
D i rec t ion   o f  movement a long  many of t he   f au l t s   has   no t   been   de t e rmined ,  
b u t  two nor theas t - t r end ing   f au l t   zones   have  l e f t  la teral  displacement   and 
one  major n o r t h w e s t - t r e n d i n g   f a u l t   h a s   r e l a t i v e   r i g h t  lateral movement. 

c u l t i e s   b o t h   i n   c o r r e l a t i n g   m i n e r a l i z e d   c h e r t - l i m e s t o n e   h o r i z o n s   a n d   i n  
Smal l - sca l e   f au l t i ng  i s  abundant   throughout   the area and creates d i f f i -  

e s t i m a t i n g   d i l u t i o n   f a c t o r s   f o r   o r e   r e s e r v e   c a l c u l a t i o n s .  

HINERALIZATIOU 

M i n e r a l   d e p o s i t s  of t h e  Salmon River   Val ley are ca t egor i zed   acco rd ing   t o  
t h e i r   s t r u c t u r a l   s e t t i n g s  as fol lows:  

( 1 )  Stra tabound  depos i t s   (?minera l ized   wal l rock   ve ins)  
( a )  S t ra tabound  d i sseminated   su lphide   depos i t s :  

B i g  Missouri  mine, Dag0 H i l l  p rospec t ,   P rov ince  East zone, 
C o n s o l i d a t e d   S i l v e r   B u t t e  Mines  Ltd. prospect ( ? )  

Creek  zone,  Martha  Ellen zone, Province  West zone, TBI-3 zone, 
Premier  NO. 3 zone,  Silbak  Premier mine ( ? )  

( b )  Stra tabound  mass ive   su lphide   depos i t s :  

( 2 )  Massive  sulphide  vein  deposits  in  major  shear  zones: 
Scot t ie  Gold  mine,   Prosperity/Porter  Idaho/Silverado  mines,  
Indian mine 

( 3 )  Quar t z /b recc ia   f i s su re   ve in   depos i t s :  

T i p  
Ou t l and   S i lve r  Bar, Lakeview,  Spider,  Unicorn No. 3, S i l v e r  

Premier  mine  and Conso l ida t ed   S i lve r   Bu t t e  Mines  Ltd. prospect with  any 
There is i n s u f f i c i e n t   d a t a   a v a i l a b l e   t o   c l a s s i f y  the impor tan t   S i lbak  

c e r t a i n t y .   G a l l e y   ( 1 9 8 1 )   p r o v i d e s   d e t a i l e d   d e s c r i p t i o n s   a n d   i l l u s t r a -  
t i o n s  of selected  examples of type la ,  l b ,  and 3 d e p o s i t s .  

The  abundance  and specif ic  minera logy   of   su lphides   d i s t inguish   the  two 
c a t e g o r i e s  of s t ra tabound  depos i t s .  However, bo th   can   occur   in   the  same 
area, as a t  the  Dag0 Hill prospec t .  The d isseminated   types   typ ica l ly  
ca r ry   h ighe r   g rades  of   go ld   and   s i lver  i n  p y r i t e ,  minor amounts of 
a s soc ia t ed   ga l ena   and   spha le r i t e ,   and   neg l ig ib l e   cha lcopyr i t e .  The 
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massive  sulphide  types have typical   polymetal l ic   volcanogenic   massive 

and   z inc   su lphides   wi th   accessory  hlt recoverable   precious  metals .  Both 
su lphide   meta l   concent ra t ions ,   tha t  i s ,  they  have  ore  grade  copper,  lead 

massive  sulphide  types  contain  angular   andesi te   f ragmen'x  and  underl ie  
s ty les  of minera l iza t ion   occur  i n  cher t -carbonate   l enses   (un i t  M); t he  

t h e   c h e r t y   m a t e r i a l .  In c o n t r a s t ,  i n  t h e   C a l c i t e  CUts showing  near Dag0 
H i l l ,  d i sseminated   su lphides   a re   d i s t r ibu ted   th rough  the  k.angingwal:l s i d e  
o f   t h e   c h e r t  but the  lower  half   of  the  chert-carbonate l e n s  i s  v i r t u a l l y  
barren.  

Wal l rock   ve ins   cu t   foo twal l   s t ra ta   o r   cu t   bo th   hangingwal l   and   foo twal l  
rocks  i n  an  area  of   s tacked  lenses .   Disseminated  coarse-grained  pyri te ,  

quartz-carbonate   veins .   I f   the   vein  densi ty  i s  high  enough,  the  wa:llrock 
g a l e n a ,   s p h a l e r i t e ,  and high  precious  metal   values  occur i n  blua-grey 

zone may c o n s t i t u t e   o r e .  

MASSIVE SULPHIDE VEIP DEPOSITS IN W O R  SH- ZONES 

These  deposits  have few f e a t u r e s   i n  common, but a l l  art?  hosted  within 
major faul t /shear   systems  cut t ing  through medium green  andesi te .  

shear  system  developed  within and on the   northern  wal l  of a major  :south- 
A t  S c o t t i e  Gold mine, o re -bea r ing   ve ins   a r e   d i s t r ibu ted  al.ong a conljugate 

m a s s i v e   p y r r h o t i t e  zone  up t o  5 metres  wide. This zone i s  symmetr-ically 
e a s t - t r e n d i n g   f a u l t .  The high-grade  gold  mineralizati 'sn  occurs i n  a 

bordered by swarms of  quartz-carbonate-pyrrhotite-base  metal   su ' tphide 
veins  which  envelope  wallrock  fragments  that   have  been  intensely 
h e m a t i z e d ,   s i l i c i f i e d ,  and carbonat ized   (Wi l l iams ,   persmal  commlnica- 
t i o n ) .  Both  the  massive  pyrrhotite  core  vein  and  the  bordering  vein 

been  produced  from t h i s   s t r u c t u r e .  
swarms bear   gold -- e n t i r e   s t o p e s  w i t h  up t o  60 grams gold per  tonne  have 

Average  production  grades  to 
September,  1982  have  been  17.5  grams  gold  per  tonne.  Overall  gold/silver 
r a t i o s   a r e   a b o u t  2 t o  1. 

Access t o  the  mine workings is  from an  adi t   developed i n  t he   s t eep  h i l l -  
s ide   ove r look ing  a m m i t  Lake,  and exp lo ra t ion  work has   ou t l ined  
addi t ional   ore   grade  mater ia l   both  above  and below the  present   rnining 
l e v e l s .  To the   sou theas t ,  t h e  minera l iza t ion  and the   shear  ,system 
fea the r   ou t ;   t o   t he   no r thwes t ,  toward  the a m m i t  Lake d i o r i t e   s t o c k ,   t h e  
shea r  and vein  cont inue k t  precious  metal   values  drop and base  metal 
grades of the  vein  increase.  

High-grade   s i lver   depos i t s   o f  the  Prosperi ty/Porter   Idaho mine a r e  4 
k i l o m e t r e s   s o u t h e a s t  of Stewart .   Mineral izat ion i s  1ocalj.zed i n  a : se r ies  
o f   a t   l e a s t   s i x   p a r a l l e l   s h e a r  zones. '%e shear  zones  trend 165 degrees ,  
d i p  60 degrees  westward,  and  are  roughly  175  metres  apart .  lb the  :south, 

w e s t   f a u l t  zone. lb t he  nor th ,  t h e  shears  a re   be l ieved   to   cont inue   under  
t h e   s h e a r s   t e r m i n a t e   a t ,  o r   a r e   d i s p l a c e d  by, a major   north-dipping  east-  

the  permanent  snowcap of m u n t  Rainey  for more than 2.5 k i lomet res   to   the  
S i lve rado  mine workings where sporadic  mine ra l i za t ion  i s  hosted by 
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p a r a l l e l   s h e a r   z o n e s  of i den t i ca l   o r i en ta t ion .   Mine ra l i za t ion   p inches  
and  swel ls  w i t h  the  width  of a shear   zone ,   resu l t ing  i n  well-mineralized 
z o n e s   t h a t   a r e  up t o  1 1  metres wide, 250 metres long,  and  extend  to a t  

mine ra l i za t ion .  The zones a r e  complex, c o n s i s t i n g  of one o r  t y p i c a l l y  
l e a s t  175   met res  d e p t h  where   o ld  mine  workings end,  s t i l l  in 

two central   massive  sulphide  bands  each  about  60 centimetres wide but  
loca l ly   converg ing  and swel l ing  to 2 metres i n  width.  This  massive 
su lph ide   co re  is composed of   argent i ferous  galena  and lesser s p h a l e r i t e ;  
i t  provided 29 000 tonnes of d i r ec t   sh ipp ing   o re   w i th  an  average  grade of 

massive  sulphide  veins   carr ies   an  average  grade of 686 grams s i l v e r   p e r  
2 500  grams s i lver   per   tonne   (Grove ,   1971) .  The wal l rock   ad jacent   to   the  

These   minera l ized   borders   cons is t  of in tense ly   sheared   count ry   rock   tha t  
tonne  over  typical  widths of  5 t o  6 metres on bo th   s ides  of the  vein.  

i s  al tered  to   quartz ,   buff   carbonate ,   abundant   manganese  oxide,  and 
su lphides .  Q r l y  mrkers repor ted  a m i n e r a l   s u i t e   c o n s i s t i n g  of  galena, 

p y r i t e ,   c h a l c o p y r i t e ,  and a r g e n t i t e .  Gold i s  conspicuous by i t s  absence 
s p h a l e r i t e ,   n a t i v e   s i l v e r ,  ruby s i l v e r ,   f r e i b e r g i t e ,  and  minor  amounts of 

i n  t h i s   d e p o s i t  -- t y p i c a l   a s s a y s   a r e  0.17  grams  gold  per  tonne. 

A t  the   Indian mine, mine ra l i za t ion  is loca l i zed  i n  p a r t  of a major, 
ver t ica l ,   155-degree- t rending   shear  and f a u l t  zone.  Mineralization 
exposed i n  t he  dumps, t renches,  and o l d   m r k i n g s   c o n s i s t s  of massive, 
f i n e  to   coarse-gra ined   ga lena  w i t h  minor  amounts of p y r i t e  and 
spha le r i t e .   Quar t z   w i th  minor  amounts of carbonate  and c h l o r i t e   a r e  
gangue  minerals. The su lphides  are banded  and b recc ia t ed  -- f e a t u r e s  

Major s l i c k e n s i d e   s u r f a c e s   a r e   e x p o s e d   a t  the Galena Cuts zone  where 
t h a t   a r e   a t t r i b u t e d   t o   p o s t - m i n e r a l i z a t i o n  movement a long   t he   f au l t   zone .  

mass ive   su lphide   minera l iza t ion  is 3 metres wide. The  mine produced 

tonne, 4.4 per  c e n t  lead, and 5.5 per cent   z inc  (Grove,   1971) .  &so 
13 000 tonnes  of  ore  grading 120  grams s i lve r   pe r   t onne ,  3 grams gold  per  

Minerals Canada t r a c e d   t h e   f a u l t  s tructure f o r  more than 1 200 metres 
north of the mine workings (McGuigan, personal  communication). 

QUART?i/BRECCIA FISSURE VEIN DmOSITS 

Deposi ts  of th i s   type   a re   abundant  i n  t he  Salmon River  Valley  but  have 
low tonnage   po ten t i a l  and  consequently  are  of  lesser  economic  importance.  
The ve ins   cu t   vo lcanic ,   sed imentary ,   and   in t rus ive   rocks ,   thus   they  
r ep resen t  a very   l a te -s tage   minera l iz ing   event .  

The v e i n s   c o n s i s t   p r i m a r i l y  of quar tz   bu t   car ry   angular   wal l rock   f rag-  
men t s   p lus   s ca t t e r ed   coa r se   c rys t a l s  and fine-grained  blebs  and  pods  of 
sulphide  minerals.   Wallrock  fragments  within  the  veins  are commonly 
s i l i c i f i e d ,   b u t   v e i n   w a l l s   a r e   s h a r p   w i t h   l i t t l e   o r  no s i l i c i f i c a t i o n  of 

e u h e d r a l   c r y s t a l s  and a s   c r y s t a l   a g g r e g a t e s  of p y r i t e ,   s p h a l e r i t e ,  
the  wallrock.  Drusy vugs a r e  common. Sulphide minerals   occur   as  

ga l ena ,   cha lcopyr i t e ,   cha lcoc i t e ,  and f r e i b e r g i t e ;   t h e r e  i s  minor 
a s s o c i a t e d   n a t i v e   s i l v e r .  Ihe su lph ides   a r e   t yp ica l ly   concen t r a t ed   nea r  
t h e   c e n t r e  of the quar tz   ve in  and s u l p h i d e   c r y s t a l s  may be  up t o  3 
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cent imet res   across .   lhese   ve in   depos i t s  were extensively  prospected  and 

va lues   i n   t he   su lph ides  where f i s s u r e   v e i n s   i n t e r s e c t  a s t ra tabound,  
l o c a l l y  mined fo r   t he i r   s i l ve r   con ten t .   Ga l l ey   (1981)   r epor t s   go ld  

gold  i n  the  Si lver   Tip  workings.  
sulphide-bear ing  cher t - l imestone  horizon,  and  Grove ( 1  9’71) noted free 

EXPIDRATIOU 

A l l  the   minera l   d i scover ies  i n  t he   r eg ion   can   be   a t t r i bu t ,%d   t o   i n t ens ive  
prospect ing.  The recent   d i scovery  of  a prec ious   meta l   depos i t  by 5 s o  
‘Minerals Canada on the   Consol ida ted   S i lver   But te  Mines  Ltd. property 
(Northern  Miner, November 4, 1982)  resulted from a n  aggress ive   t renching  
program. ate showing  area  has  widespread,  pervasive sericitic a l t e r a t i o n  
with  zones of abundant   barren  pyri te   mineral izat ion  which had  been 
trenched and  sampled by previous  workers. 

The general   sequence  of  exploration  programs  in the region  can be 
summarized as   fol lows:  

( 1  ) Regional  reconnaissance mapping to   loca te   b leached   and   a l te red  
andes i t ic   vo lcanic   rocks ,   cher t -carbonate   zones ,   o r   su lphide  
mine ra l i za t ion   i n   ve ins   o r   f r ac tu re s .  

( 2 )  Detailed  follow-up mapping  and prospect ing.  

( 3 )  In tens ive   t renching  and sampling. 

(4) Tightly  spaced  diamond-dril l  holes .  

zones  with  moderately  encouraging  results  (Dykes,  personal communica- 
Geophysical  test   surveys  have  been  completed  over  stratabound  mineralized 

t ion),   Electromagnetic  surveys  produce  anomalous  responses  over  the 
massive  sulphide  zones  but  abundant  minor  faulting  “hat is common 

produces anomalies and f a u l t  offsets d i s r u p t  the  c0ntinuit.y  and i n t e n s i t y  
th roughout   the   a rea   c rea tes   p roblems.   Water -sa tura ted   fau l t  gouge 

of  the  anomalous  response  from a conductive  massive  sulphide lens .  
Induced   po lar iza t ion  shows  more  promise as a n  explora t ion   too l   because  it 
appears   to   discr iminate   between  s t ra tabound  disseminated  sulphide  zones 
(strongly  anomalous)  and  zones  of  disseminated  pyrite i n  t.he a l t e r e d   h o s t  

p o l a r i z a t i o n   s u r v e y s  i n  t h i s  rugged  terrane would be  prohi .bi t ive,   but   the  
rocks  (moderately  anomalous).  The c o s t  of  reconnai,ssance  induced 

technique   might   be   appl ied   e f fec t ive ly   over   smal l   g r ids  as a pre lude   to  
t renching i n  areas  of  widespread  or  deep  overburden. 

GENESIS 

The v e i n   d e p o s i t s  of t h e   a r e a   a r e   c l e a r l y   e p i g e n e t i c ,  but. the  process  of 
formation of the s t ra tabound  depos i t s  is less obv ious .   S t r a t ig raph ic  
r e l a t ionsh ips   sugges t   t ha t   t he   che r t - ca rbona te   l enses   a r e   synvo lcan ic .  A 
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vo lcan ic   exha la t ive   genes i s   can  be  argued  for  the  banded  massive  sulphide 

a t i o n  of  disseminated  precious  metal-rich  stratabound  deposits may be 
lenses which  have  'normal'  precious  metal  concentrations  but  the  forma- 

more  complex. 

c(MIcLus10Iss 

The  Salmon River  Valley i s  one  of the   mos t   ac t ive   explora t ion   a reas  i n  
B r i t i s h  Columbia  and r ep resen t s  a d i s t i nc t   me ta l logen ic   p rov ince  i n  t he  

s e t t i n g s   b u t   a l l   t h e   m a j o r   d e p o s i t s  are hos ted   wi th in   one   th ick   andes i t ic  
region.  The prec ious   meta l   depos i t s   occur   in  a v a r i e t y  of s t r u c t u r a l  

u n i t  i n  a d i f f e ren t i a t ed   vo lcan ic   s equence .  The d e p o s i t s  can be 
c l a s s i f i e d   a c c o r d i n g   t o   t h e i r   g e o l o g i c   s e t t i n g   a s  ( 1 )  s t ra tabound 
d e p o s i t s  of  undetermined  origin  and ( 2 )  ep igene t i c   ve in   depos i t s .  Major 
explorat ion  programs and prospec t   eva lua t ion   a re   expec ted   to   cont inue  
throughout   the   be l t  i n  1983. 
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