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SUMMARY: 

Widespread z inc ,  l ead  and copper mine ra l i za t ion  h a s  been loca ted  on 
c la ims  h e l d  by Argent ia  Mines Ltd. ( N . P . L . )  about four  m i l e s  south 
of Beaverdell ,  B.C. The a rea  i s  dominated by a complex i n t r u s i v e  
environment c o n s i s t i n g  o f  g r a n o d i o r i t e ,  qua r t z  monzonite porphyry, 
and t r a c h y t e  dykes. Trenches and outcrops  r e v e a l  su lphides  o f  t h e  
base  metals  t o  e x i s t  a s  s t r i n g e r s ,  d i sseminat ions  and f r a c t u r e  f i l l -  
ings  i n  a l t e r e d  g r a n o d i o r i t e  which h a s  been c u t  by dykes and s tocks  
of  ba r ren  qua r t z  monzonite porphyry. S u f f i c i e n t  mine ra l i za t ion  a p p  
e a r s  t o  be p resen t  t o  warrant  a d r i l l i n g  program t o  eva lua te  t h e  ec- 
onomic p o t e n t i a l  of a bulk depos i t  i n  t h e  a l t e r e d  g r a n o d i o r i t e .  

INTRODUCTION: 

In 1969 and 1970, Argent ia  Plines Ltd. s taked  a block of  c la ims  over 
showings o f  z i n c ,  l ead  and copper mine ra l i za t ion  i n  g r a n i t i c  rocks 
belonging t o  t h e  W e s t  K e t t l e  Ba thol i th .  These c la ims  a r e  loca t ed  4 
m i l e s  south of  Beaverdell,B.C., and s t r a d d l e  t h e  W e s t  K e t t l e  River 
Valley. In e a r l y  1973, Rio T in to  Canadian Explorat ion Limited option- 
ed 88 of t h e s e  c la ims  and i n i t i a t e d  an exp lo ra t ion  program t o  t e s t  
f o r  economic d e p o s i t s  o f  base  metals .  The program c o n s i s t e d  of  geo- 
l o g i c a l  mapping and sampling a s  w e l l  a s  induced p o l a r i z a t i o n  and mag- 
n e t i c  ground surveys.  A l l  t h i s  work was performed by s t a f f  m e m b e r s  
of Rio Tin to  under t h e  d i r e c t i o n  o f  t h e  author .  

This  r e p o r t  d e a l s  with t h e  r e s u l t s  of  t h e  g e o l o g i c a l  mapping and 
sampling, the i n t e r p r e t a t i o n  of  which is  shown on a map a t  1" t o  400 ' .  
(DWG G-8210). 



LOCATION AND ACCESS: 

The c e n t e r  of t h e  c la im block i s  a t  49°22'30"N l a t i t u d e  and 
119O06 '15"W longi tude.  
of t h e  community of  Beaverdel l ,  B.C. The c la ims  s t r a d d l e  t h e  
W e s t  K e t t l e  Val ley,  through which runs  highway #33, connected Rock 
Creek and Rutland, B.C. Access t o  t h e  proper ty  i s  from t h i s  high- 
way, with s e v e r a l  t r u c k  roads and t r a i l s  leading t o  va r ious  p o i n t s  
on t h e  proper ty .  The o l d  K e t t l e  v a l l e y  l i n e  of  t h e  CPR runs  i n  t h e  
W e s t  K e t t l e  Val ley through t h e  proper ty ,  j o i n i n g  Pent ic ton  with 
t h e  communities n o r t h  of t h e  u.S. border  and on t o  t h e  Cominco 
smelter a t  T r a i l ,  B.C. 

This  po in t  i s  approximately 4 m i l e s  south 

CLAIMS - : 

The mineral  c la ims  covered by t h i s  g e o l o g i c a l  r e p o r t  a r e  l i s t e d  on 
t h e  f r o n t  page with t h e  owner's name and address .  The l o c a t i o n  o f  
t h e s e  claims a r e  shown on t h e  loca t ion  map (DWG L-6140) following 
page 2 , and a r e  p l o t t e d  on t h e  g e o l o g i c a l  map (DWG G - 8 2 1 0 )  
found i n  t h e  f o l d e r  a t  t h e  back of  t h e  r e p o r t .  

TOPOGRAPHY: 

The W e s t  K e t t l e  Val ley,  c u t t i n g  through t h e  proper ty  i n  a north- 
south d i r e c t i o n ,  i s  a u-shaped g l a c i a l  v a l l e y  with a f l a t  g r a v e l  
bottom and s t e e p  f l a n k s  from which cons ide rab le  bedrock exposures 
a r e  no t i ceab le .  E leva t ions  range from 2500 f e e t  on t h e  f l o o r  of  
t h e  v a l l e y  t o  over 5000 f e e t  away from t h e  v a l l e y .  The t r e e l i n e  
i s  es t imated  a t  6000 f e e t  i n  t h i s  a r e a ,  a s  on ly  a few peaks c l o s e  
t o  6000 f e e t  shows s i g n s  of  a l p i n e  vege ta t ion .  

The s i d e s  o f  t h e  v a l l e y  a r e  t h i n l y  f o r e s t e d  wi th  p ine ,  tamarack and 
spruce with l i g h t  undergrowth, a s  compared t o  t h e  f l a t  bottom which 
i s  g e n e r a l l y  covered by a t h i c k  growth of t h i n  p ine  and spruce.  

Many of  t h e  small  c r eeks  and depress ions  a r e  d ry  throughout t h e  
summer and f a l l ,  wi th  t h e  exception of Tuzo Creek and of course 
t h e  W e s t  K e t t l e  River.  

R I O  T I N T 0  C A N A D I A N  EXPLORATION LTD. 
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3 P A G E  

I 

HISTORY: 

The Beaverdel l  a r ea  has  been i n t e n s e l y  prospected s i n c e  t h e  1880's, 
and many prospec ts  and developments were explored f o r  t h e i r  go ld ,  
s i l v e r  and base  meta l  con ten t s .  The only  prospect  of  any conse- 
quence was t h e  Highland B e l l  p roper ty ,  1 m i l e  e a s t  of  Beaverdel l  on 
Wallace Mountain, which h a s  been producing high grade s i l v e r -  lead  o re  
s i n c e  t h e  1930's.  That ope ra t ion  today i s  averaging about 100 
t o n s  per day. 

The f i r s t  s ign  of  prospec t ing  on t h e  Argentia proper ty  i s  from t h e  
presence of s e v e r a l  smal l  p i t s ,  s h a f t s  and a d i t s  a t  va r ious  p o i n t s  
on t h e  proper ty ,  some of  which w e r e  documented i n  1927.  The 
l a t e s t  phase o f  exp lo ra t ion  a c t i v i t y  d a t e s  from 1960 when Kennco 
Explorat ions Ltd. s taked  claims on t h e  w e s t  s i d e  of  t h e  W e s t  K e t t l e  
River t o  cover a zone of  base meta l  mine ra l i za t ion ,  i n  p a r t k u l a r  
molybdenum i n  i n t r u s i v e  rock which was loca ted  a t  an e l e v a t i o n  o f  
4700 f e e t .  Thei r  c la ims extended over t h e  a r e a  now covered by t h e  
Argent ia  claims. 

F I E L D  PROGRAM: 

The g e o l o g i c a l  examination was done i n  conjunct ion  with a geo- 
phys i ca l  program involving induced p o l a r i z a t i o n  and magnetometer 
surveying. Both programs w e r e  run concur ren t ly ,  with t h e  geophysical 
g r i d  being used f o r  c o n t r o l  i n  t h e  g e o l o g i c a l  mapping. The geo- 
phys i ca l  i n t e r p r e t a t i o n  and p resen ta t ion  of  d a t a  i s  under a s e p a r a t e  
cover i n  a r e p o r t  by H. Beckmann and E r i c  R.  Smith, P.Eng. da ted  
1 2  June 1973. 

The g e o l o g i c a l  c r e w  c o n s i s t e d  of  myself and an a s s i s t a n t ,  M r ,  Donn 
Kraynick, The program l a s t e d  from 26 A p r i l  t o  29 May 1973, with 
accommodation and a f i e l d  o f f i c e  obta ined  from l o c a l  s e r v i c e s  i n  
t h e  community o f  Beaverdell .  

The geophysical  g r i d  c o n s i s t e d  of  two b a s e l i n e s ,  one on either 
s ide '  of t h e  west K e t t l e  River.  The "73 Gr id"  on t h e  w e s t  s i d e  
involved a b a s e l i n e  a t  a bear ing  o f  070° with  c r o s s  l i n e s  run by 
compass a t  160 
The b a s e l i n e  i s  5400 f e e t  long, with 11 c r o s s  l i n e s  from 20W t o  20E. 
The "East Grid"  involved remarking an e x i s t i n g  g r i d  ( c i r c a  1970) with 
a 1200 f o o t  b a s e l i n e  i n  an east-west d i r e c t i o n  and four  c r o s s  l i n e s  
i n  a north-south d i r e c t i o n .  A l l  l i n e s  w e r e  chained and f lagged,  
with s t a t i o n s  marked a t  200 foo t  i n t e r v a l s .  

0 and 340° every four  hundred f e e t  o f f  t h e  b a s e l i n e .  

I -. 

R I O  T I N T 0  C A N A D I A N  EXPLORATION LTD. 



P A G E  4 

GENERAL GEOLOGY: 

The regio 'nal  geology of t h e  a r e a  i s  dominated by a l a r g e  mass of  
i n t r u s i v e  rocks r e f e r r e d  t o  a s  t h e  W e s t  K e t t l e  Ba tho l i th .  It  i s  
centered  around t h e  corninunity of  Beaverdel l ,  and h a s  dimensions 
of 40 m i l e s  i n  a north-south d i r e c t i o n  and 2 0  m i l e s  i n  an eas t -  
west d i r e c t i o n .  I n  composition, t h e  b a t h o l i t h  c o n s i s t s  of  a s u i t e  
of  o l d e r ,  non-porphyri t ic  g r a n o d i o r i t e  rocks and a s u i t e  of  
younger, p o r p h y r i t i c  g r a n i t e s  and quartz-monzonites. Included 
w i t h i n  t h e s e  i n t r u s i v e  rocks a r e  masses of  remant Anarchis t  vol- 
c a n i c s  and sediments of l a t e  Paleozoic age. The i n t r u s i v e s  a r e  
be l ieved  t o  be upper J u r a s s i c  or Cretaceous,  and t h e y  have i n  t u r n  
been in t ruded  by smal l  s tocks  o f  T e r t i a r y  p l u t o n i c s  known a s  t h e  
Coryel l .  

The W e s t  K e t t l e  b a t h o l i t h  i s  apparent ly  "zoned" i n t o  a co re  of  t h e  
non-porphyri t ic  Nelson g r a n o d i o r i t e s ,  surrounded by t h e  p o r p h y r i t i c  
v a l h a l l a  a c i d  i n t r u s i v e s  and rimmed by t h e  Nelson s u i t e  again.  
V i r t u a l l y  a l l  t h e  base  and prec ious  metal  mine ra l i za t ion  i n  t h e  
a rea  has  been confined t o  t h e  Nelson and a s soc ia t ed  Anarchis t  
groups, with t h e  except ion of  t h e  molybdenum stockwork on ~ u z o  o r  
"Amax" Mountain. This  mineral  zone i s  be l i eved  t o  be r e l a t e d  t o  
t h e  T e r t i a r y  Corye l l  i n t r u s i v e s ,  some of  which a r e  ind ica t ed  i n  
t h e  a rea  of t h e  molybdenum mine ra l i za t ion .  

Regional g e o l o g i c a l  mapping h a s  been publ ished by t h e  GSC a s  
Memoir 79, " O r e  Deposi ts  of t h e  Beaverdel l  MapArea" by L. Reinecke 
i n  1915, a s  Map 538A, " K e t t l e  River - W e s t  Ha l f"  by C.E.  Cairnes  
i n  1940, and a s  Map 15-1961, " K e t t l e  River - W e s t  Ha l f"  by H.W. 
L i t t l e  i n  1961. 

PROPERTY GEOLOGY: 

Geological  mapping was conducted during t h e  pe r iod  A p r i l  26 t o  
May 29, 1973. A base  map a t  a s c a l e  of 1" t o  400' was c r e a t e d  a s  
mapping cont inued,  while  t h e  geophysical  crew was chaining and 
f lagging  g r i d  l i n e s  over most of t h e  proper ty ,  Outcrops a r e  gen- 
e r a l l y  sca rce  a t  t h e  lower e l e v a t i o n s  and v i r t u a l l y  absent  on t h e  
f l a t  bottom of t h e  v a l l e y .  The h igher  t h e  e l e v a t i o n  on t h e  s i d e s  
o f  t h e  v a l l e y ,  t h e  more bedrock i s  exposed, a l though a c c e s s i b i l i t y  
a l s o  became more d i f f i c u l t .  A l l  ou tc rops  t h a t  were examined a r e  
shown on t h e  accompanying map, and some t h a t  w e r e  mapped by Amax 
and Kennco c r e w s  i n  t h e  1960's  w e r e  used i n  o u t l i n i n g  t h e  c u r r e n t  
i n t e r p r e t a t  ion. 

R I D  T I N T O  C A N A D I A N  EXPLORATION LTD. 



(1) Rock U n i t s :  

Five s e p a r a t e  rock u n i t s  w e r e  mapped i n  the  f i e l d ,  and although 
some of  the u n i t s  might have s e v e r a l  d i f f e r e n t  phases,  t hey  a r e  
shown on t h e  map only a s  t h e  u n i t  t o  which they  belong. A n  
a t tempt  was not  made t o  d i f f e r e n t i a t e  each s e p a r a t e  phase, a s  it 
i s  be l i eved  t h a t  s i n c e  most in t r 'us ive  rock a r e  not  uniform i n  com- 
p o s i t i o n  from one loca t ion  t o  another ,  t h e  d i s t i n c t i o n  between t h e  
phases i s  only  academic i n  r e s p e c t  t o  t h e  i n t e r p r e t a t i o n  t h u s  
presented.  The f i v e  u n i t s  a r e  descr ibed  ind iv idua l ly .  

Quar tz  Monzonite Porphyry: 

One o f  t h e  major rock t y p e s  p re sen t  on t h e  proper ty  i s  an i r r e g u l a r  
mass of  qua r t z  monzonite porphyry. It e x i s t s  a s  dyke swarms, 
small  s tocks  and l a r g e r  b locks ,  and is  everywhere c u t t i n g  t h e  
g r a n o d i o r i t e .  I n  composition, it c o n s i s t s  of l a r g e  phenocrysts 
and c r y s t a l s  of potassium fe ldspa r  w i t h  smal l  qua r t z  phenos i n  a 
mat r ix  of p l ag ioc la se ,  o r thoc la se ,  qua r t z  and minor amounts of 
mafic m a t e r i a l  ( g e n e r a l l y  b i o t i t e ) .  The l a r g e  f e ldspa r  c r y s t a l s  
have an average s i z e  of  about l", bu t  do run a s  l a r g e  a s  4 "  o r  
5 "  across .  They a r e  usua l ly  f ree-wal led and a r e  tw inned  according 
t o  t he  Carlsbad law. T h i s  composition i s  t h a t  of a r h y o l i t e  por- 
phyry, b u t  s i n c e  many outcrops  show a s l i g h t  " g r a n i t i c "  t e x t u r e ,  
t he  f i e l d  term qua r t z  monzonite porphyry has been used. 

This  u n i t  is  g e n e r a l l y  ba r ren  of  mine ra l i za t ion ,  and i s  considered 
post-mineral  w i t h  r e s p e c t  t o  the zinc- lead-copper. However, occ- 
a s s i o n a l  outcrops d o  show minor su lphides  (mainly p y r i t e )  w i th  a 
s e r i c i t e - c a r b o n a t e  a l t e r a t i o n  of p l a g i o c l a s e  and a ser ic i te-  
ch lo r i t e - ca rbona te  of mafics. This i s  s i m i l a r  t o  t h e  a l t e r a t i o n  
i n  t h e  g r a n o d i o r i t e  t h a t  i s  a s soc ia t ed  w i t h  t h e  z inc-  lead-copper 
mine ra l i za t ion .  

Granodior i t e  : 

This  u n i t  i s  probably a p a r t  of t h e  Nelson i n t r u s i v e s  which occupy 
a l a r g e  a r e a  of southern B r i t i s h  Columbia between t h e  Okanagan 
v a l l e y  and t h e  KOOtenay Lakes. It has  been da ted  a s  Lower cret- 
aceous by the  GSC, and i s  p a r t  of t h e  l a r g e  Coast Range complex 
i n  Western,  B.C. 

W i t h i n  t h e  m a p a r e a ,  the  g r a n o d i o r i t e  occupies  t h e  nor thern  and 
c e n t r a l  p o r t i o n s ,  a s  w e l l  a s  a small  s e c t i o n  of  the  e a s t  s i d e ,  
ac ross  t h e  West K e t t l e  River.  It  i s  g e n e r a l l y  medium gra ined ,  gran- 
i t i c  i n  t e x t u r e ,  and v a r i e s  i n  composition from a qua r t z  d i o r i t e  

R I O  T I N T 0  C A N A D I A N  E X P L O R A T I O N  LTD. 



Granodiorite:-  (cont  'd)  

t o  qua r t z  monzonite. Some phases show only  minor qua r t z  t o  be 
p resen t ,  while  o t h e r s  show up t o  20% q u a r t z .  The minera ls  i n  t h i s  
g r a n o d i o r i t e  a r e  predominantly p l ag ioc la se ,  some o r thoc la se ,  quartz ,  
hornblende and minor amountsof b i o t i t e ,  magnetite and o t h e r  acc- 
e s s o r i e s .  

Shown on t h e  map is  an a l t e r e d  phase of  t h i s  g r a n o d i o r i t e  occupying 
t h e  southern p o r t i o n s  o f  t h e  g r a n o d i o r i t e  u n i t .  This  phase is  
f ea tu red  by hydrothermal a l t e r a t i o n  o'f t h e  mafics t o  c h l o r i t e  and 
ep ido te ,  a "g reens t a in"  i n  t h e  f e l d s p a r s  (probably due t o  minute 
c h l o r i t e  and c l a y  a l t e r a t i o n  wi th in  t h e  f e ldspa r  g r a i n s ) ,  s e r i c i t e -  
c l a y  replacement of  t h e  f e ldspa r  and carbonate  d isseminat ions  and 
- f r ac tu re  f i l l i n g s .  Where s i l i c i f i c a t i o n  i s  p resen t ,  p y r i t e  seems 
a s s o c i a t e d  with t h e  mafics.  Other minera ls  found i n  t h e  a l t e r -  
a t i o n  zone a r e  s p h a l e r i t e ,  ga lena ,  cha lcopyr i t e ,  hemat i te ,  f l u o r i t e ,  
molybdenite and va r ious  secondary oxides  and carbonates .  The mag- 
n e t i t e  con ten t  of  t h e  g r a n o d i o r i t e  has  been destroyed by t h e  a l -  
t e r a t i o n ,  and t h e r e f o r e  lower magnetic response should be not ice-  
a b l e  i n  geophys ica l  surveying. 

Hornblende-Feldspar Dykes .- : 

This  u n i t  was o r i g i n a l l y  c a l l e d  a n d e s i t i c  a s  it resembles a dark 
grey  f i n e  g ra ined  b a s i c  ma te r i a l .  Thin s e c t i o n  examination re- 
v e a l s  t h a t  it is  Trachyt ic  i n  composition, with phenocrysts of  
p l ag ioc la se ,  hornblende and minor qua r t z .  The main mass of  t h i s  
rock i s  i n  t h e  form o f  a dyke extending ac ross  t h e  map-sheet from 
t h e  southwest corner  t o  t h e  e a s t  s i d e .  The po r t ion  o f  t h e  dyke on 
t h e  w e s t  s i d e  o f  t h e  W e s t  K e t t l e  River h a s  an average width of 
80 f e e t  a d i p  o f  60 degrees  t o  t h e  northwest.  On t h e  e a s t  s i d e  of 
t h e  r i v e r ,  t h e  width i s  cons iderably  more, and could be a s  much a s  
200 t o  300 f e e t .  Everywhere t h i s  dyke i s  ba r ren  of  economic m i n -  
e r a l i z a t i o n  and of  s i g n i f i c a n t  a l t e r a t i o n ,  and t h u s  i s  considered 
post-mineral  i n  o r i g i n .  Many small  dykes of s i m i l a r  composition 
and s i m i l a r  a t t i t u d e  were observed on t h e  proper ty ,  b u t  t hey  a r e  
all less than  5 feet  i n  width and have not  been p l o t t e d  on t h e  
g e o l o g i c a l  map. 

The main dyke appears  t o  have an apparent  r ight-hand o f f s e t  from 
one s i d e  o f  t h e  r i v e r  t o  t h e  o t h e r .  This  f e a t u r e  was used t o  
determine t h e  apparent  movement o f  t h e  p o s t u l a t e d  Tuzo creek  f a u l t .  
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volcanic  s : 

This  u n i t  was mapped only  along t h e  road leading up t o  t h e  Amax 
proper ty ,  i n  p a r t i c u l a r  where it c r o s s e s  t h e  nor thern  po r t ions  of 
L8W on t h e  7 3  g r i d .  The rocks examined a r e  mainly a n d e s i t i c  green- 
s tones  with f e l s i c  banding showing c o n t o r t i o n s  and extreme hydro- 
thermal  a l t e r a t i o n .  They a r e  probably r e l a t e d  t o  t h e  Anarchis t  
group of  L i t t l e  (1961) and a r e  be l ieved  t o  be t h e  o l d e s t  rocks i n  
t h e  a rea .  There seems t o  be cons ide rab le  p y r i t e  and p y r r h o t i t e  
i n  bands and v e i n s  i n  t h i s  u n i t ,  and an o l d  a d i t  was discovered 
i n  t h e s e  vo lcan ic s  with some massive su lphides  ly ing  around t h e  
dump a t  the c o l l a r .  

Po rphyr i t i c  Grani te :  

A d i s t i n c t i v e  body of medium t o  coa r se  gra ined  g r a n i t e  l i e s  i n  
t h e  southern p o r t i o n s  of  t h e  map a rea .  It is  composed o f  qua r t z  
and potassium f e l d s p a r .  Minor amounts of b i o t i t e ,  magnet i te  and 
p l a g i o c l a s e  a r e  apparent .  N o  su lphides  w e r e  seen anywhere i n  t h i s  
u n i t .  Outcrops o f  g r a n i t e  w e r e  observed a s  f a r  a s  4000 f e e t  south 
of i t s  nor thern  c o n t a c t ,  b u t  t h e  a c t u a l  southern l i m i t  i s  not  known 
a t  t h i s  t i m e .  This  rock i s  be l i eved  t o  be  p a r t  of  t h e  main mass 
of  t h e  v a l h a l l a  i n t r u s i v e s ,  which, according t o  L i t t l e  (1961),  
should extend f o r  about 15 m i l e s  southward. 

( 2 )  A l t e r a t i o n :  

Three d i s t i n c t  a l t e r a t i o n  environments have been o u t l i n e d  i n  t h e  
map-area. The most s i g n i f i c a n t  one i s  a hydrothermal a l t e r a t i o n  i n  
t h e  southern l i m i t s  o f  t h e  g ranod io r i t e .  This  zone c o n t a i n s  
a l l  t h e  base  meta l  mine ra l i za t ion  observed from s u r f a c e  exposures,  
and it i s  d iscussed  i n  t h e  d e s c r i p t i o n  o f  t h e  g r a n o d i o r i t e .  The 
cause of  t h i s  a l t e r a t i o n  could be due t o  t h e  emplacement of t h e  
p o r p h y r i t i c  g r a n i t e  i n  t h e  south,  Except f o r  an a r e a  of  s i m i l a r  
a l t e r a t i o n  no r th  o f  t h e  Amax proper ty  i n  t h e  northwest corner  of 
t h e  map-area, t h e  main bulk  of t h e  a l t e r e d  zone i s  always wi th in  
2000 f e e t  of  t h e  g r a n i t e  c o n t a c t .  

A minor a l t e r a t i o n  zone e x i s t s  ad jacen t  t o  t h e  g r a n i t e  c o n t a c t ,  wi th  
a width of  up t o  200 f e e t .  This  zone i s  f ea tu red  by s e r i c i t e - c l a y  
and c h l o r i t e  replacement r e s u l t i n g  i n  a b l u r r e d  t e x t u r e  o f  t h e  or- 
i g i n a l  matr ix .  Where t h e  qua r t z  monzonite porphyry i s  a f f e c t e d  
by t h i s  a l t e r a t i o n ,  remant phenocrysts  a r e  s t i l l  apparent .  The 
g r a n o d i o r i t e  is  almost unrecognizeable i n  t h i s  zone, and a good 
d e a l  o f  t h e  i n t e r p r e t a t i o n  near t h i s  con tac t  zone i s  based on 

1 - I 
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Altera t ion : -  (cont  'd )  

i d e n t i f y i n g  t h e  r e l a t i v e  una l t e red  rocks nearby. 

The t h i r d  a l t e r a t i o n  environment mapped i s  loca ted  wi th in  t h e  Amax 
proper ty  on t h e  w e s t  s i d e  of  t h e  map-area. It  i s  e n t i r e l y  wi th in  
t h e  qua r t z  monzonite porphyry and c o n s i s t s  of s i l i c i f i c a t i o n  and 
K-feldspar f looding ,  c h l o r i t i z a t i o n  of  mafics and minor p y r i t e  
mine ra l i za t ion  with t r a c e s  o f  molybdenite. The r e s u l t i n g  t e x t u r e  
i s  q u i t e  "b lur red" ,  with no evidence of  shear ing.  A s  t h i s  type  
of a l t e r a t i o n  i s  q u i t e  d i s t i n c t  from t h e  v a r i e t y  hos t ing  t h e  
lead-zinc mine ra l i za t ion  i n  t h e  g r a n o d i o r i t e ,  it is  thought t h a t  
t h e  molybdenum mine ra l i za t ion  loca ted  on t h e  Amax proper ty  ( a s  
i nd ica t ed  by t h e  o u t l i n e d  ske tch  on DWG G-8210) i s  of a d i f f e r e n t  
s t a g e  and/or o r i g i n  than  t h e  z inc- lead  zone on t h e  Argent ia  ground. 

( 3 )  S t r u c t u r e :  

The most obvious f e a t u r e  o f  t h e  l o c a l  geology i s  t h e  nor th-eas t  
t r e n d  of t h e  porphyry dyke swarm and of  t h e  hornblende-feldspar 
dyke. T h i s  a t t i t u d e  i s  a l s o  r e f l e c t e d  i n  t h e  p o s i t i o n  of  t h e  Amax 
molybdenum zone t o  t h e  w e s t  of t h e  Argent ia  property.  The reason 
f o r  t h i s  t r e n d  has  not  been determined, and it probably i s  due t o  
some r e g i o n a l  f e a t u r e  of  t h e  W e s t  K e t t l e  Bathol i th .  

The most prominant f r a c t u r e  d i r e c t i o n  h a s  been recorded about 040 , 
s l i g h t l y  more n o r t h e r l y  than  t h e  t r e n d  d iscussed  above. 
of t h i s  se t  i s  very  s t eep ,  with angles  measured on e i t h e r  s i d e  of  
v e r t i c a l .  
v a r i a b l e  nor th  d i p  and 350° wi th  a 50 t o  60° d i p  t o  t h e  w e s t .  N o  
p a r t i c u l a r  f r a c t u r e  set  h a s  been a s s o c i a t e d  with t h e  mine ra l i za t ion .  

0 

The d i p  

Other f r a c t u r e  sets a r e  g e n e r a l l y  a t  llOo with a 

The no r th  c o n t a c t  of  t h e  p o r p h y r i t i c  g r a n i t e  h a s  a g e n e r a l  ea s t -  
no r theas t  t r e n d ,  and roughly p a r a l l e l s  t h e  porphyry dyke swarm t o  
t h e  nor th .  A zone of i n t e n s e  a l t e r a t i o n  extending t o  200 f e e t  
i n t o  t h e  in t ruded  rock can be t r a c e d  along t h e  g r a n i t e  con tac t  on 
both  s i d e s  of t h e  v a l l e y .  The more widespread a l t e r a t i o n  of  t h e  
g r a n o d i o r i t e  i s  always wi th in  2000 f e e t  o f  t h i s  c o n t a c t ,  and must 
have some r e l a t i o n s h i p  g e n e t i c a l l y .  It  i s  wi th in  t h i s  framework 
t h a t  all t h e  zinc- lead-copper mine ra l i za t ion  observed i n  su r f ace  
outcrops  and t r enches  l i es .  

I -. 
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1 

zone o f  a l t e r e d  g r a n o d i o r i t e  a s  shown on t h e  g e o l o g i c a l  map. 
(DWG-G- 82 10) 

. 

( 3 )  St ruc tu re :  (cont  'd)  

Another s t r u c t u r a l  f e a t u r e  i s  the  p o s s i b l e  f a u l t  zone c ros s ing  the 
no r th  and e a s t  p o r t i o n s  of the map a rea .  Although no evidence o f  
t h i s  f a u l t  h a s  been observed i n  outcrops ,  it i s  markedly apparent  
i n  a e r i a l  photographs a s  a s t rong  lineament coming down Tuzo creek 
on t h e  nor th ,  c ros s ing  t h e  W e s t  K e t t l e  Val ley and running up a 
canyon on t h e  e a s t  side.  
dyke from the  w e s t  t o  e a s t ,  an apparent  o f f s e t  i s  v i s u a l i z e d  from 
one s i d e  of  t h e  v a l l e y  t o  t h e  o t h e r .  This  f i t s  w e l l  wi th  t h e  
assumed p o s i t i o n  of  t h e  f a u l t ,  and a r ight-hand o f f s e t  o f  1000 feet  
s e e m s  t o  be  ind ica t ed .  T h e  presence of  t h i s  f a u l t  i s  a l s o  indic-  
a t e d  by t h e  ground magnetic survey, t h e  r e s u l t s  o f  which a r e  a v a i l -  
a b l e  i n  t h e  geophysical  r epor t ed  l i s t e d  a s  reference m a t e r i a l  a t  
t h e  end of  t h i s  r e p o r t .  

A s  one t r a c e s  the  main hornblende-feldspar 

I (4)  Minera l iza t ion  : 

The economic p o t e n t i a l  of the  Argent ia  p r o p e r t i e s  l i e s  i n  the  base  
metal  mine ra l i za t ion  found i n  the a l t e r e d  g r a n o d i o r i t e .  Spha le r i t e ,  
ga lena ,  cha lcopyr i t e  and a s soc ia t ed  oxides  and carbonates  have 
been de t ec t ed  i n  t h e  mineral ized a r e a ,  a s  w e l l  a s  t r a c e  amounts of  
molybdenite, g reenocki te ,  and f l u o r i t e .  Seve ra l  non-commerical 
minera ls  a r e  a l s o  found i n  t h e  a r e a  o f  i n t e r e s t ,  such a s  p y r i t e ,  
specular  hemat i te ,  c a l c i t e  and qua r t z .  

I 

The base  metal  su lphides  a r e  found a s  f r a c t u r e  f i l l i n g ,  i n  carbonate  
v e i n l e t s ,  and a s  t r u e  disseminated minerals  i n  the mat r ix  of  the 
h o s t  .rock. They a r e  always a s s o c i a t e d  w i t h  t h e  a l t e r e d  g r a n o d i o r i t e ,  
bu t  occas iona l ly  t h e  qua r t z  monzonite porphyry c o n t a i n s  minor su l -  
phides  near the g r a n o d i o r i t e  c o n t a c t s .  T h e  r a t i o  of  minera ls  a t  
va r ious  p l aces  wi th in  the  zone appears  c o n s t a n t ,  t h a t  is, no 
zoning a f f e c t  h a s  been de tec t ed .  The a c t u a l  con ten t  of  minera ls  
i n  the  h o s t  rock i s  not  e x a c t l y  known, a s  s u r f a c e  weathering and 
ox ida t ion  has  leached much of  the metal  ou t  o f  su r f ace  exposures,  
and only  i n  t r enches  t h a t  p e n e t r a t e  down t o  5 fee t  o r  so does t h e  
conten t  become apparent .  Assay va lues  of  from 1% t o  2% Zn, 0.5% t o  
1.0% Pb, 0.1% Cu and .1 -02 per t o n  Ag have been obta ined  from sev- 
e r a l  of t h e  t r enches ,  while  many samples from the near su r face  mat- 
e r i a l  have r e tu rned  only  minor va lues  i n  a l l  the  e lements .  
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CONCLUSIONS : 

T h e  following conclus ions  a r e  based on t h e  g e o l o g i c a l  i n t e r p r e t a t i o n  
a s  o u t l i n e d  i n  t h i s  r e p o r t :  

(1) Zinc, l ead ,  and copper mine ra l i za t ion  i s  confined t o  a more 
o r  less cont inuous zone of  a l t e r e d  g r a n o d i o r i t e  extending 
f o r  about 8000 feet  i n  an east-west d i r e c t i o n ,  and up t o  
1000 feet  wide. W i t h i n  t h i s  zone, t h e  best mine ra l i za t ion  
i s  found between ~ 2 0 W  and LOO. 

( 2 )  N o  economic mine ra l i za t ion  h a s  been observed i n  the qua r t z  
monzonite porphyry on t h e  Argent ia  c la ims.  However, a s  t h e  
molybdenum zone on the Amax proper ty  i s  hos t ed  by t h e  por- 
phyry, t h e  p o s s i b i l i t y  of  such a zone e x i s t i n g  w i t h i n  
Argent ia  ground i s  not  r e f u t e d .  

A l l  the minera l i za t ion  i s  i n  t h e  form of  b u l k  d i s p e r s i o n s  
or  "porphyry" depos i t s .  

( 3 )  
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RECOMMENDATIONS: 

The main a r e a  of mine ra l i za t ion  i n  t h e  a l t e r e d  g r a n o d i o r i t e  between 
~ 2 0 W  and LOO on t h e  73 g r i d  should be  t e s t e d  by diamond d r i l l i n g  
t o  e s t a b l i s h  t h e  meta l  con ten t  beneath t h e  su r face  e f f e c t  and t o  
eva lua te  i t s  v e r t i c a l  dimensions. 

The r e s u l t s  of  t h e  geophys ica l  survey done i n  conjunct ion with t h e  
g e o l o g i c a l  examination should be incorporated i n t o  t h e  o v e r a l l  
i n t e r p r e t a t i o n  and f u r t h e r  t a r g e t  a r ea  should be d r i l l e d  i f  j u s t -  
i f i e d .  

11 June 1973 

Respec t fu l ly  submitted,  

E r i c  R. Smith, B.Sc . ,  P.Eng. 
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APPENDIX B 

TRENCH SAMPLING: 

During t h e  course  of g e o l o g i c a l  mapping on t h e  Argent ia  proper ty ,  
many t r enches  w e r e  sampled and assayed f o r  Zn, Pb, Cu, Ag, Au, 
and occas iona l ly  f o r  Mo. The loca t ion  of  t h o s e  t r enches  involved 
i n  t h i s  p r o j e c t  a r e  shown on DWG-G-7174 a t  t h e  back of t h i s  r e p o r t .  
A t o t a l  o f  60 t r ench  samples have been assayed t o  da te .  The 
r e s u l t s  ob ta ined  a r e  l i s t e d  i n  t h e  t a b l e s  on t h e  map shee t .  

A l l  of  t h e s e  t r enches  w e r e  dug by a back-hoe mounted on a small  
t r a c t o r .  Where bedrock i s  f r a c t u r e d  and broken, some t f i n c h e s  
could be dug a s  deep a s  10 t o  1 2  f e e t .  However, most t r enches  a r e  
less than  5 f e e t  deep. v i r t u a l l y  a l l  of t h e  deeper t r enches  had 

1 caved i n  be fo re  t h e  sampling began, a s  much of  t h e  back-hoe work 
l was done i n  1 9 7 1  and 1972.  

I The sampling method was t o  f i l l  a sample bag with rock c h i p s  taken  
uniformly over t h e  length of  t h e  . t rench  involved. Occasionally,  
when t h e  sample taken  r e tu rned  va lues  lower than  est imated,  a 
grab  sample of some of  t h e  be t te r  mine ra l i za t ion  i n  t h e  t r ench  
was assayed t o  show t h a t  m e t a l l i c  minerals  a r e  p re sen t .  
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