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Enclosed is  the  p a r t  of my r e p o r t  of t he  summer, 1970 
geology program on the  "copper b e l t "  dea l ing  wi th  the  geology 
and minera l  showings of the  property.  

Although a l o c a t i o n  map f o r  s o i l  geochemical va lues  
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i n t e r p r e t a t i o n  of r e s u l t s  and genera l  conclusions i s  omit ted.  
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Yours t r u l y ,  

MAM:vg 
Encl.  

M . A .  Mitche l l  
Geologis t  
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(1) I n t r o d u c t i o n  

( A )  Purpose  of Program ____-_- 

I n  t h e  s p r i n g  of 1970 t h e  management of  Do l ly  Varden Mines 
L t d .  (N.P.L.)  dec ided  t o  s t u d y  t h e  m i n e r a l  p o t e n t i a l  of t h e  area 
known as t h e  "copper b e l t "  on t h e i r  Alice  A r m  p r o p e r t y  i n  
Nor the rn  B . C .  

H i t h e r t o  t h i s  t i m e ,  t h e  area had been worked by i n d i v i d u a l  
c l a i m  owners,  h u t  had been mapped on a r e g i o n a l  scale by Hanson 
i n  1 9 2 1  and by J . M .  Black i n  1951. Ear l ie r  d a t a  i n  t h e  __ B . C .  
Y i n i s t e r  of Mines R e p o r t s ,  w h i l e  cove r ing  the area q u i t e  f u l l y ,  
o f t e n  l e f t  gaps i n  d a t a  and f r e q u e n t l y ,  d a t a  g i v e n  w a s  q u i t e  
c o n t r a d i c t o r y  and i n c o n s i s t e n t .  However, t h e  d a t a  h i n t e d  a t  t h e  
p o s s i b l e  e x i s t e n c e  of a l a r g e  tonnage - l o w  g r a d e  porphyry copper  
t y p e  d e p o s i t .  

I J h i l e  t h i s  t a r g e t  was the p r i i n a r y  r e a s o n  f o r  t h e  1970 summer 
program, i t  w a s  thought  t h a t  shou ld  t h e  program f a i l  t o  d i s c l o s e  
l a r g e  tonnages  of low g r a d e  copper o r e  a secondary  t a r g e t  would 
b e  a smaller tonnage of h i g h e r  g r a d e  mater ia l  which would d e f i n i t e l y  
enhance t h e  known s i l v e r  reserves i n  t h e  v a l l e y .  The i d e a  beh ind  
t h e  secondary  t a r g e t  w a s  t h a t  w h i l e  i t  might  n o t  be  f e a s i b l e  t o  
mine and m i l l  a small copper  d e p o s i t  by i t s e l f ,  i t  might b e  mined 
a f t e r  s i l v e r  reserves w e r e  exhaus t ed  and m i l l e d  a t  t h e  s i l v e r  m i l l  
by c o n v e r t i n g  i t s  s i l v e r  c i r c u i t  t o  coppe r .  

(B) Scope of Report  - -- __ 

T h i s  r e p o r t  i s  i n t e n d e d  t o  g i v e  a g e n e r a l  d e s c r i p t i o n  of t h e  
"copper b e l t "  and t o  compile ,  con f i rm,  and c o r r e c t ,  where p o s s i b l e ,  
o l d  i n f o r m a t i o n  c o n t a i n e d  i n  government and company r e p o r t s .  I n  
a d d i t i o n ,  i t  i s  hoped t h a t  t h e  r e p o r t  w i l l  p r o v i d e ,  w i t h  new i n f o r -  
m a t i o n ,  a b a s i s  f o r  f u r t h e r  e x p l o r a t i o n  of  t h e  ' 'copper b e l t "  area. 

(A) L o c a t i o n  and Access 

The "copper b e l t "  i s  l o c a t e d  on t h e  w e s t  s l o p e  of t h e  K i t s a u l t  
V a l l e y  and e x t e n d s  from Evindsen Creek some 19,000 f t  i n  a n o r t h -  
w e s t e r l y  d i r e c t i o n  t o  a p o i n t  approx ima te ly  4,000 f t  n o r t h  of t h e  
w e s t  f o r k  of  t h e  K i t s a u l t  R i v e r .  The b e l t ,  ave rag ing  1,500 f t  
i n  w i d t h ,  forms t h e  eas t  s l o p e  of Combination Mountain and i s  w i t h i n  
one halE mile of t h e  K i t s n u l t  River a t  a n y  p o i n t .  Access t o  t h e  
area i s  ga ined  by road and t r a i l  rrom t h e  o l d  't'orhrit mine camp 
112 miles t o  t h e  s o u t h  wlicre a f u l l y  equipped h a s c  camp is ma in ta ined .  
Alice A r m ,  B . C . ,  100 miles n o r t h  of P r i n c e  R u p e r t ,  E . C .  i s  the 
n e a r e s t  town and i s  s i t u a t e d  a t  t h e  mouth of t h e  K i t s a u l t  R i v e r  
some 1 7  mi l e s  s o u t h  of t h e  T o r b r i t  camp. Alice A r m  i s  s e r v i c e d  
d a i l y  by f l o a t  and amphibious p l a n e ,  connec t ing  w i t h  J e t  s e r v i c e  
a t  P r i n c e  R u p e r t ,  B .C .  t o  Vancouver, B . C .  The area i s  a l s o  v i s i t e d  
by a 3,000-ton " c o a s t e r " ,  t h e  Northland P r i n c e ,  once p e r  week. 
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(B)  C l i m a t e  and Topography 

The K i t s a u l t  V a l l e y  is  w i t h i n  t h e  c o a s t a l  r a i n  b e l t  and 
a n n u a l  p r c c i p i  t a t i o n  may exceed 80 i n c h e s .  Snow from t h e  
p reced ing  w i n t e r  i s  commonly found i n  g u l l i e s  and shaded hol lows 
as l a t e  as September and up t o  20 f t  of snow pack a t  t h e  
3,500 f t  e l e v a t i o n  h a s  been n o t e d  i n  recent y e a r s .  V e g e t a t i o n  
i s  t y p i c a l  c o a s t a l  r a i n  f o r e s t  w i t h  t h e  preponderance of f l o r a  
b e i n g  over-mature,  c o r e - r o t t e d  hemlock t rees ,  d e v i l ' s  c l u b ,  and 
h u c k l e b e r r y  bushes .  T imber l ine  i s  a t  approx ima te ly  3,000 f t  
above sea l e v e l .  

T h e  K i  t s n u l  t Val 1 c y  i s a t y p i c a l  s tcep wall  ed , "U" shaped ,  
g l a c i a t e d  v, i l ley.  I l i s s i n g ,  ilowcver, arc. Lllc s d i m c ~ n t a r y  g l a c i a l  
f e a t u r e s  such as  mora ines ,  kames and e s k e r s ,  e t c .  T h i s  l a c k  
may be a t t r i b u t e d  t o  t h e  heavy r a i n f a l l  i n  t h e  area. The K i t s a u l t  
R ive r  i s  f e d  by t h e  K i t s a u l t  and Clearwater g l a c i e r s  which are 
l o b e s  of t h e  Cambria i ce  f i e l d .  

The "copper b e l t "  rises v e r y  s t e e p l y  from Evindsen Creek 
on t h e  s o u t h  as a series of b l u f f s  s e p a r a t e d  by g u l l i e s  t h a t  t r e n d  
N 3qO E.  T h i s  d i r e c t i o n  i s  t r a c e a b l e  as l i n e a t i o n s  on t h e  ae r i a l  
pho tos  a n d  i s  expressed topographica l1  y t1irou~:hout thcb area c d  their 
a s  b l u f f s  o r  deep n,irrow canyons sucli as tliosc t h r o u g h  w t i i c l i  tile 

f o l l o w i n g  c r e e k s  run :  Evindsen,  Gash, Copper and t h e  west f o r k  
of t h e  K i t s a u l t .  The s o u t h  end of  t h e  ' 'copper b e l t "  would seem 
t o  b e  a f a i r l y  weather  r e s i s t a n t  rock  which forms t h e  "spine1'  of 
a r i d g e  t o  t h e  s o u t h - e a s t  of Combination Lake. A change t o  a less 
wea the r  r e s i s t a n t  rock  t y p e  i s  i n d i c a t e d  north-west  of Combination 
Lake and t h e  ' 'copper b e l t "  u n d e r l i e s  t h e  p r e c i p i t o u s  s i d e  of t h e  
K i t s a u l t  Va l l ey  which h a s  many c l i f f s  and r o c k  s l i d e s .  To t h e  
n o r t h  w e s t  of t h e  S u r p r i s e  showing t h e  ' 'copper b e l t "  u n d e r l i e s  a 
stccp s1ol)c r i s i n g  from tc>rr,icc\ 1 ,000 F L  wide and sonw 800 f t  
above t h e  K i t s a u l t  R i v e r .  Tlie "copper b e l t "  r a n g e s  i n  e l e v a t i o n  
from 1 ,750  f t  above sea level  a t  i t s  s o u t h e r n  e x t r e m i t y  t o  3,150 f t  
n e a r  Racehorse Lake and h a s  a mean e l e v a t i o n  of 2 ,500 f t  n o r t h  t o  
t h e  w e s t  f o r k  of t h e  K i t s a u l t  R ive r  from t h i s  p o i n t .  
e l e v a t i o n  of  t h e  K i t s a u l t  R ive r  a d j a c e n t  t o  t h e  "copper b e l t "  i s  
approx ima te ly  1,150 f t  and t h e  e l e v a t i o n  of t h e  T o r b r i t  camp i s  
1 ,050  f t .  

The mean 

Dolly Varden Mines L t d .  h o l d s  91  claims i n  good s t a n d i n g  i n  
t h e  Alice A r m ,  B . C .  area. 

The f o l l o w i n g  is  a l i s t  of t h e  claims c o v e r i n g  t h e  "copper 
b e l t "  area and t h e r e f o r e  i n v e s t i g a t e d  d u r i n g  t h e  1970 summer program: 

Crown Grant  140t OR Record - . _ .  - - . _ _  C l a i m  Name -_ - . - - - __ 

Bonanza F r .  L 4070 
Sunse t  V 1 L 3818 
Sunse t  i12 L 3819 
Red P o i n t  L 3809 
Red P o i n t  Ex tens ion  L 3810 
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Crown Gran t  Lot  OR Record - __ C l a i m  N a m e  

K i t s o l  /1l 
K i t s o l  # 2  
Roan Ante lope  
Roan Ante lope  #1 
S u r p r i s e  #1 F r .  
S a b l e  F r .  
Dan P a t c h  
Nancy Hanks 
P o l l y  F r .  
Maud S .  
S u r p r i s e  
Bear F r .  
Wolf 113 
Wolf /I9 
i\li ss i r ig  L i n k  I k .  
Copper C l i f f  
Copper C l i f f  fil 
Copper C l i f f  /I2 
Copper C l i f f  113 
Copper C l i f f  /14 
Copper C l i f f  # 5  
Copper C l i f f  /I6 
Copper C l i f f  /I7 
Midget F r  . 
Bosun F r .  
Dana #1 
Dana 112 
Dana /I3 
Dana # 4  
Dana /I5 
Dana /I6 

L 3815  
L 3814  

L 3825  
L 3 8 2 0  

L 3 8 2 8  

L 3796 

15347 K 
15348  K 
18311  N 
28828 E 

28827 E 

14218  II 
28826 E 

21304 I3 
15604 M 

L 3806 
L 3807 
L 3808 
L 3798  

15806 G 
15807 G 
15808 G 
15809 G 
28824 I? 
28825 E 
35410  G 
35411  G 
35412  G 
35413  G 
35414  G 
35415  G 

(3) D e s c r i p t i o n  - of _ _  Work __ 

(A) P r e p a r a t o r y  Work 

I n  p r e p a r a t i o n  f o r  t h e  summer's f i e l d  work t h e  f o l l o w i n g  
s t e p s  were t aken :  

A c o m p i l a t i o n  of a l l  p e r t i n e n t  i n f o r m a t i o n  on t h e  "copper 
b e l t "  w a s  made from t h e  B.C .  M i n i s t e r  of Mines R e p o r t s .  

A 1000 scal  ( 2  geology and topograpl ly  map o f  t h c  Upper Ki t s a u  1 t 
V a l l e y  w a s  made, u s i n g  as i t s  b a s i s  map 67-122 by Lockwood 
Survey Corp. L t d .  Reg iona l  geology from Black,  1951  w a s  
superimposed upon t h i s  and aer ia l  photo i n t e r p r e t a t i o n  
was added. 

A 300  scale t o p o g r a p h i c a l  f i e l d  map w a s  p repa red  of t h e  
immediate 'kopper  b e l t l ' a r e a  u s i n g  t h e  1000 scale map 67-122  
by 1,ockwood Survey  Corp. L td .  

P e r s o n n e l  were h i r e d  on a three-month b a s i s  and such camping 
material  as w a s  needed t o  m a i n t a i n  them f o r  t h i s  p e r i o d  w a s  
pu rchased .  



(5) S i x  c la ims,  t h e  Dana #1 through 86 w e r e  s t a k e d  i n  t h e  w e s t e r n  p a r t  
of t h e  a r e a .  

( B )  F i e l d  Work _ _ _ ~  -- 
G e  o c hem i s t r y  

S o i l  geochemical  s u r v e y s  were r u n  on t h e  S u r p r i s e  showing and 
a l o n g  t h e  ' ' copper  b e l t "  from i t s  s o u t h  e a s t e r n  e x t r e m i t y  n o r t h  w e s t  
t o  w i t h i n  abou t  a claim l e n g t h  of t h e  west f o r k  of t h e  K i t s a u l t  River 
where c l i f f s  made access i m p o s s i b l e .  

1,ocati.on of  samples w a s  nccomplislied by l a y i n g  o u t  a c h a i n  and 
compass g r i d  u s i n g  t h e  300 scale t o p o g r a p h i c a l  map as a r e f e r e n c e  
and t o  c o r r e c t  any cha inage  o r  compass e r r o r s .  S lope  d i s t a n c e s  were 
c o r r e c t e d  t o  t h e  h o r i z o n t a l  by means of s l o p e  t a b l e s .  Sample t a k i n g  
was f a c i l i t a t e d  by means of  a 4 - f t  s o i l  a u g e r .  

0 On t h e  S u r p r i s e  showing a b a s e l i n e  w a s  r u n  i n  a N 20 E d i r e c t i o n  
and geochem samples were t a k e n  50 f t  a p a r t  on l i n e s  normal t o  t h e  
b a s e l i n e  a t  100 f t  i n t e r v a l s .  

Cons ide r ing  t h e  l a r g e r  s i z e  of t h e  ' 'copper b e l t "  as compared t o  
t h e  S u r p r i s e  area a number of b a s e l i n e s  were r u n ,  as topography d i c -  
t a t e d ,  i n  a N 40' W d i r e c t i o n .  The geochem g r i d  w a s  expanded by a 
d u l t i p l e  of f o u r  and samples were t a k e n  200 f t  a p a r t  on l i n e s  normal 
t o  t h e  b a s e l i n e s  a t  400 f t  in te rva ls .  

Accuracy of l o c a t i o n  of samples  might  b e  cons ide red  t o  b e  w i t h i n  
? 20 f t  on t h e  S u r p r i s e  showing and w i t h i n  2 80 f t  on t h e  "copper b e l t " .  

A l l  t o l d ,  soiiic 510 s o i l  gciochein samptcs werc taken d u r i n g  the 
programme. 

The samples  w e r e  p l a c e d  i n  K r a f t  pape r  enve lopes  and s e n t  t o  
Chernex L a b o r a t o r i e s  L t d . ,  1416 Crown S t . ,  North Vancouver, B . C . ,  
where t h e y  w e r e  d r i e d ,  s c r e e n e d  t o  minus 80 mesh and a s sayed  f o r  copper  
and r o t a 1  molybdenum c o n t e n t  by t h e  a tomic  a b s o r p t i o n  method. 

Reg iona l  mapping w a s  accomplished on 300 scale  u s i n g  t h e  geochemical  
g r i d  as c o n t r o l .  The S u r p r i s e  area was n o t  r e g i o n a l l y  mapped 
owing t o  a l a c k  of o u t c r o p s  i n  t h e  area. 

Tape and compass maps were p r e p a r e d  of v a r i o u s  showings i n  t h e  
"copper b e l t "  and S u r p r i s e  a r e a s .  R e l a t i v e  b u t  n o t  t r u e  e l e v a t i o n s  
are shown on the maps. 

PIany of t h e  t r e n c h e s  on t h e  showings were r o c k  sampled 
f o r  a s s a y .  Where t h e  t r e n c h e s  were n o t  s loughed i n ,  c h i p  sampling 
was done,  a c r o s s  s t r i k e ,  u s i n g  geology t o  de t e rmine  sample w i d t h s .  
Samples were g e n e r a l l y  k e p t  under  5 .0  f t  maximum w i d t h .  

Many p y r i t i c  s h e a r s  i n  t h e  s o u t h e r n  f i n e  g r a i n e d  
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porphyry body were sampled t o  assess whether there was 
any economic potential in them. 

A TOTAL of 134 rock samples were taken. 

<- 

( 4 )  Geology 

(A)  Regional 

(i) Lithology 

(a) Sediments and Pyroclastics 

Black, 1951 lins dc~scribcd tlie uppcr Kitsault Valley 
as being underlain by sedimentary and volcanic rocks of 
the Jura-Cretaceous Hazelton Group and intrusives that 
may be closely related to the volcanics. He has subdivided 
the rocks into two sedimentary formations "A" and "C" and 
two volcanic formations "B" and "D". Formation "A" is 
referred to as the oldest in the area and is composed of 
mainly black, thin bedded, argillite with extensive pebble 
conglomerate horizons in its upper portion. Black infers 
that the contact between "A" horizon and tl\e overlying 
"1%" hori zon i s  coufonnablc? bccausc of L lie presc'nce of tuff 
beds in the upper part of "A" horizon. lie feels that a 
sense of depositional continuity is implied. 

Black describes the volcanics of formation "B" as 
follows; "Fragmental rocks of generally massive habit and 
green, grey, red and purple in colour. The changes are 
gradational and the colour outlines are generally irregular 
and not related t o  bedding o r  any other recognizable structure". 
h r t I w r *  Iic. stnlc)s L l i n t  t ho  frnyjiic*uls ilrc' migul: ir  and rounded, 
as much as a f o o t  in diameter, and differ generally un- 
discernibly from the matrix except as alteration or  weathering 
effects. His thin sections reveal that the fragments 
consist of igneous rock such as feldspar, hornblende and 
augite porphyries, with a tuffaceous matrix differing 
little in composition from the fragments. 

It is interesting to note that all economic minerali- 
zation t o  date has been found in formation "B" as vein or 
sins I 1  rc.1'1 acciiicii t typc orebod ies. 

Formation "C" consists of black, thin bedded argillite, 
interbedded with sandy (greywacke), and near its basal 
portion limy and tuffaceous horizons. Black notes that 
the contact between formations "B" and "C" is disconformable 
with sedimentary beds occupying hollows on the surface of 
the volcanic rocks in the Clearwater Creek area, but 1969 
drilling in the Wolf Mine area indicates a perfectly 
conrorinabl v b u t  t;r;wliit iona1 C O I I L ; I C  L l ) ( l t w c c n  t l i c b s e  rorrnatlons. 

Formation "D" overlays formation "C" and consists of 
a volcanic sequence, similar but not equivalent to formation 
"B" (Black 1951). 
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(b) S t r u s i v e s  

. -. I n t r u s i v e  b o d i e s  are d i s t r i b u t e d  a long  t h e  w e s t  
s i d e  of t h e  K i t s a u l t  River p r i n c i p a l l y  i n  t h e  n o r t h  
w e s t e r n  quadrant  of t h e  area. Black,  1951, d e s c r i b e s  
them as ranging  i n  composi t ion from a f e l d s p a r  t o  a n  
a u g i t e  porphyry,  much a l t e r e d ,  t l i e r e f o r e ,  v e r y  s imilar  
i n  nppcarancc t o  t I I C ~  vo l  cai i ics .  Ilc! d i d  I I O L ,  however, 
d i f f e r e n t i a t e  between i n t r u s i v e  t y p e s  i n  t h e  f i e l d  w i t h  
t h e  e x c e p t i o n  of t h e  copper  b e l t  which he d e s c r i b e s  a s  
a body o r  b o d i e s  of f e l d s p a r  porphyry,  a l t e r e d  by t h e  
a d d i t i o n  of s i l i c a  and p y r i t e .  

From t h e  work c a r r i e d  o u t  i n  t h e  1970 f i e l d  season  
i t  i s  i n d i c a t e d  t h a t  main and e a r l i e s t i n t r u s i v e  i n  t h e  
area i s  an a l tered q u a r t z  d i o r i t e  s t o c k  which h a s  a v a r i a b l e  
composi t ion f roni f e l d s p a r  t o  a u g i t e  porphyry as mentioned 
by Black,  1951. The i n t r u s i v e  i n  g e n e r a l  i s  v e r y  c h l o r i t i c  
and m a f i c s  tend t o  b e  d a r k  g r e e n  r a t h e r  t h a n  b l a c k .  The 
more p o r p h y r i t i c  f e l d s p a r  phases  have conspicuous whisps 
of c h l o r i t i c  material  i n  t h e  q u a r t z  m a t r i x .  Many "scraps"  
of a l t e r e d  sed iments  were s e e n  throughout  t h e  main n o r t h -  
west body of t h e  i n t r u s i v e .  L o c a l l y  t h e r e  a r e  N 40° W 
t r e n d i n g ,  narrow l e n s e s  of s h e a r e d  b u t  r e l a t i v e l y  u n a l t e r e d  
a r g i l l i t e .  These roof  pendants  o r  "screens" may b e ,  as 
B l a c k ,  1951 suy,gests, i n t c r - s i l l  I I I ~ S S C S .  

The e a s t e r n  iiiargin of t h e  q u a r t z  d i o r i t e  s t o c k  i s  
i n t r u d e d  by two o r  more f i n e  g r a i n e d  igneous b o d i e s .  They 
r a n g e  i n  wid th  from 600 t o  2,000 f t  wide.  T h e i r  composi t ion 
i s  hard  t o  de te rmine  as they  are h i g h l y  a l t e r e d  b u t  f i e l d  
i d e n t i f i c a t i o n  i n d i c a t e s  t h a t  they  are,  l i k e  t h e  main 
i n t r u s i v e  s t o c k ,  q u a r t z  d i o r i t e ,  b u t  f i n e r  g r a i n e d .  The 
chance t h a t  t h e s e  b o d i e s  are t h e  f i n e  g r a i n e d  margin of 
t h e  main i n t r u s i v e  is  small inasmuch as an  a b r u p t  t r a n s i t t o n  
from c o a r s e  t o  f i n e  g r a i n e d  material may be s e e n  i n  v a r i o u s  
canyons a c r o s s  t h e  c o n t a c t .  The f i n e  g r a i n e d  i n t r u s i v e  
seems t o  b e  f a i r l y  homogeneous throughout  as no d i s c e r n i b l e  
d i f f e r e n c e  w a s  no ted  i n  Evindsen Creek Canyon as compared 
t o  material  i n  Copper Creek Canyon. 

The "copper bel t"  d e s c r i b e d  by Black, 1951, would 
s e e m  t o  b e  a zone approximate ly  2,700 f t  wide by 19,000 f t  
l o n g  w i t h i n  which t h e r e  i s  i n t e n s i v e  s i l i c i f i c a t i o n  and 
p y r i  t i z n t i o n  of ho th  Fine nncl c o a r w r  p a i n e d  quartz dlorl I:C 

i n t rus ivcs .  'I'liis nlineral isuI:ion w o u l d  sewn LO s e r c c t i v c l y  
r e p l a c e  t h e  f i n e r  g r a i n e d  material  w i t h i n  t h e  b e l t  g i v i n g  
rise t o  l a r g e  zones of s i l i c i f i c a t i o n  r a n g i n g  from a s t o c k -  
work of q u a r t z - p y r i t e  v e i n s  and d i s s e m i n a t e d  p y r i t e .  F r e e  
s i l i c a  c o n t e n t  i n  such zones a p p e a r s  t o  b e  above 60% and 
more l o c a l l y  could  b e  above 80%. P y r i t e  c o n t e n t  th roughout  
t h e  zones a v e r a g e s  an e s t i m a t e d  10 - 20%. Thin s e c t i o n  
work by N . C .  C a r t e r  i n d i c a t e s  t h e  composi t ion of t h e  
s i l i c i f i e d - p y r i t i z e d  zones as mainly q u a r t z , s e r i c i t e  and 
p y r i t e .  The a l t e r a t i o n  of t h e  c o a r s e r  g r a i n e d  q u a r t z  
d i o r i t e  w i t h i n  t h e  "copper b e l t "  appears  t o  t a k e  t h e  form 
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of a d d i t i o n  of s i l i c a  t o  t h e  m a t r i x  of t h e  rock  
accompanied by tlie c h l o r i t i z a t i o n  of m a f i c s .  Pyrite a p p e a r s  
d i s s e m i n a t e d  throughout  t h e  rock  and i n  l a t e r  q u a r t z  
v e i n s .  The a l t e r a t i o n  a p p e a r s  t o  d i m i n i s h  g r a d a t i o n a l l y  
t o  t h e  w e s t  from t h e  f i n e l c o a r s e  q u a r t z  d i o r i t e  c o n t a c t  
b u t  i s  f a i r l y  c o n s i s t e n t  w i t h i n  t h e  b e l t  i n  a N.W. - S.E .  
d i r e c t i o n .  

Dikes t r e n d i n g  i n  a N 30° E d i r e c t i o n  are common. 
Notable  examples i n  t h e  "copper b e l t "  area are micro d i o r i t e  
a t  2,500 e l  and f e l s i t e  a t  2,650 e l  i n  Black Bear Creek,  
b l a c k  lamprophyre and d i o r i t e  a t  t h e  Combination showing, 
b l a c k  lamprophyre a t  t h e  Gash Creek showing and b l a c k  
lamprophyre s l i g h t l y  t o  t h e  n o r t h  of Racehorse Lake a long  
t h e  c o n t a c t  of t h e  q u a r t z  d i o r i t e  w i t h  t h e  v o l c a n i c s .  
Undoubtedly,  t h e r e  are many more d i k e  s w a r m s  c r o s s i n g  t h e  
"copper b e l t "  b u t  g e n e r a l l y  t h e y  are n o t  t r a c e a b l e  through 
t h e  t h i n  b u t  p e r s i s t e n t  overburden.  Elsewhere w i t h i n  t h e  
v a l l e y  t h e r e  are b l a c k  lamprophyre d i k e s  a t  t h e  T o r b r i t ,  
North S ta r ,  and Dolly Varden mines,  and a g r e e n ,  c a l c i t i c  
micro t l i o r i t e  d i k e  a t  t h e  Wolf mine. 

( i i )  S t r u c t u r e  

( a )  Fold ing  

Regional  mapping by Black, 1 9 5 1 , i n d i c a t e s  t h a t  t h e  
sed iments  and v o l c a n i c s  under ly ing  t h e  upper  K i t s a u l t  
Val ley  are f o l d e d  i n t o  a nor th-wes ter ly  plunging s y n c l i n e  
g i v i n g  r i s e  to  n horseshoe shaped surface trace of the 
Formation "B"/Formation "A" c o n t a c t  - open t o  t h e  n o r t h  
w e s t .  However, t h e  s u r f a c e  trace of t h e  Formation "CT ' /  
Formation "B" c o n t a c t  c o n s i s t s  of o n l y  t h e  e a s t e r n  h a l f  
of t h e  "horseshoe" as t h e  w e s t e r n  l imb of Formation "C" 
i s  t h e  l o c a l e  of t h e  q u a r t z  d i o r i t e  i n t r u s i v e s  and t h e  
"copper b e l t " .  
pendants  of sediment w i t h i n  the  q u a r t z  d i o r i t e  s t o c k  o u t  
t o  i t s  wes tern  edge i n d i c a t e s  t h a t  t h e  w e s t e r n  h a l f  of 
tlic a rg1l l . i  t e  Iiorizon, ITormation "c", had ;1 l a r g e r  e x t e n t  
t h a n  now known, t h a t  t h e  s y n c l i n e  had been formed p r i o r  
t o  t h e  emplacement of t h e  i n t r u s i v e s ,  which i n  t u r n ,  
r e p l a c e d  t h e  a r g i l l i t e  s t r a t i g r a p i c a l l y .  

The e x i s t e n c e  of "scraps ' '  and roof  

The eastern l imb of Formation "C" becomes v e r y  
c o n t o r t e d  as t h e  a x i s  of t h e  s y n c l i n e  and t h e  i n t r u s i v e s  
are approached and t h e r e  a p p e a r s  t o  b e  doming of t h e  
a r g i l l i t e  by a small  i n t r u s i v e  i n  which t h e  S u r p r i s e  
sliowing is I o c a t c d .  Final  I y ,  Forniation "Ii" a p p e a r s  t t i inncr  
on  the east l lmb than on t h e  wcst J imh i n d i c a t i n g  t h a t  
t h e  s y n c l i n e  might b e  s l i g h t l y  o v e r t u r n e d  t o  t h e  west. 

(b) F a u l t i n g  

Major l i n e a t i o n s  are v e r y  n o t i c e a b l e  on t h e  ae r i a l  
photographs of t h e  a r e a .  Formation changes are r a t h e r  
p o o r l y  expressed  on t h e  photos  b u t  t h e  i n t r u s i v e s ,  p a r t i -  
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c u l a r l y  t h e  more s i l i c i f i e d  a r e a s , s t a n d  o u t  as 
weatlier r e s i s t a n t  r i d g e s  and c l i f f s .  Most of t h e  
l i n e a t i o n s  on t h e  photographs have been i n t e r p r e t e d  
as f a u l t s  as they  c r o s s  sed iments ,  v o l c a n i c s , a n d  
i n t r u s i v e s  i n d i s c r i m i n a t e l y .  The major f a u l t  d i r e c t i o n s  
are N 40' W and N 30' E .  
c o n j u g a t e  f a u l t  d i r e c t i o n s  are due n o r t h  and east-west. 
The N 40° W f a u l t  d i r e c t i o n  i s  r e p r e s e n t e d  by two major 
s t r u c t u r e s :  a l e f t  handed f a u l t  j u s t  n o r t h  of t h e  T o r b r i t  
mine which o f f  sets t h e  Formation "B"/Formation "A" 
c o n t a c t  and Formation "Cfl/Formation "B" c o n t a c t  and 
c o n r i n u e s  n o r t h  w e s t e r l y  a long t h e  eas Lern margin of t h e  
"copper b e l t "  and a f a u l t  t h a t  l ies  j u s t  s o u t h  of t h e  
T o r b r i t  camp and c o n t i n u e s  i n  a n o r t h  w e s t e r l y  d i r e c t i o n ,  
a long  t h e  w e s t e r n  margin of t h e  "copper b e l t " ,  p a s t  t h e  
w e s t  f o r k  of t h e  K i t s a u l t  River. The d i r e c t i o n  of 
movement of  t h i s  l a t t e r  f a u l t  is  n o t  known. 

S u b s i d i a r y  and p o s s i b l e  

The N 309 E f a u l t s ,  as mentioned b e f o r e ,  e x e r t  a 
c o n t r o l l i n g  i n f  lucnce  on t h e  d r a i n a g e  and topography 
of tlie area. TIio f a u l t  in Evindsei i  Creek form:, the s o u t h  
e a s t e r n  boundary of t h e  "copper b e l t "  and s u b s i d i a r y  
s t r u c t u r e s  are t o p o g r a p h i c a l l y  expressed  throughout  t h e  
s o u t h e r n  p a r t  of t h e  ' 'copper b e l t "  n o r t h  of Racehorse Lake. 
The south-eas t  c o n t a c t  of t h e  f e l d s p a r  porphyry i n t r u s i v e  
w i t h  t h e  v o l c a n i c s  of Formation "B" h a s  a d i r e c t i o n  N 30° E. 
It would appear  t h a t  t h i s  i s  a f a u l t  c o n t a c t  w i t h  d i p - s l i p  
movement, t h e  v o l c a n i c s  t o  t h e  s o u t h  having been moved up 
i n  j u x t a p o s i t i o n  w i t h  t h e  i n t r u s i v e s  where normally 
a r g i l l i t e  should o c c u r .  The f a u l t  zone is now occupied 
by a d i k e  swarm. 
t h e  Formation ' 'B''/Formation "A" c o n t a c t  t o  t h e  n o r t h  east 
on t h e  o p p o s i t e  c o n t a c t  of t h e  K i t s a u l t  Val ley .  However, 
t h e  f a u l t  could n o t  b e  t r a c e d  c o n t i n u o u s l y  a c r o s s  t h e  
v a l l e y ,  probably because i t  s p l i t s  i n t o  many smaller f a u l t s  
a c r o s s  t h e  more h e a v i l y  d r i f t  covered v a l l e y  c e n t r e .  It 
i s  i n t e r e s t i n g  t o  n o t e  t h a t  a l t h o u g h  t h e  N 30' E d i r e c t i o n  
of f a u l t i n g  a p p e a r s  t o  b e  p o s t  i n t r u s i v e  i t  i s  t h e  
o r i e n t a t i o n  of many of t h e  s i l v e r  h e a r i n g  v e i n s  i n  t h e  
c e n t r a l - n o r t h e r n  par t  of t h e  map area. 

There i s  a l s o  a cor responding  jog  i n  

There a p p e a r s  no c l e a r l y  e s t a b l i s h e d  a g e  r e l a t i o n s h i p  
between f a u l t  systems as t h e  N 40' W and N 30° E f a u l t s  
do n o t  o f f s e t  each o t h e r  b u t , t h e  due n o r t h  f a u l t s  o f f s e t  
t h e  N 40° W f a u l t s  t o  t h e  r i g h t  and t h e  east-west f a u l t s  
o f f s e t  t h e  N 30° E f a u l t s  t o  t h e  r i g h t  also.  For t h i s  
r e a s o n  they  might  b e  cons idered  t h e  c o n j u g a t e s  t o  t h e  
main f a u l t  d i r e c t i o n s .  

M i n e r a l i z a t i o n  i n  t h e  upper  K i t s a u l t  Val ley  would 
appear  t o  b e  of two d i s t i n c t  t y p e s ,  namely; (1) s i l i c e o u s  
zones and q u a r t z  veins c o n t a i n i n g  p y r i t e ,  c h a l c o p y r i t e ,  
low g o l d  and s i l v e r ,  and,  ( 2 )  v e i n s  and replacement  zones 
c o n s i s t i n g  of q u a r t z ,  b a r i t e ,  c a l c i t e ,  p y r i t e ,  marcasite, 
p y r a r g y r i t e ,  g a l e n a ,  s p h a l e r i t e , a n d  n a t i v e  s i l ve r .  
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A s  w e l l  as be ing  d i s t i n c t  m i n e r a l o g i c a l l y  t h e  
l o c a l e  of t h e  two d i f f e r e n t  t y p e s  i s  d i s t i n c t .  The 
former type  of m i n e r a l i z a t i o n  is  conf ined  t o  t h e  "copper 
b e l t "  zone a long  t h e  a x i s  of t h e  s y n c l i n e  w h i l e  t h e  
l a t t e r  are found i n  t h e  v o l c a n i c s  hor izon  some d i s t a n c e  
from t h e  "copper b e l t "  b u t  around i t s  p e r i p h e r y  i n  the 
s o u t h  east  and e a s t e r n  p o r t i o n .  

From b o t h  t h e  l o c a t i o n  and mineralogy of t h e  d e p o s i t s  
a p a t t e r n  of zoning becomes obvious.  The ' 'copper b e l t "  
would appear  t o  b e  t h e  centre of hydrothermal  a c t i v i t y  
i n  t h e  v a l l e y , w i t h  h i g h e r  tempera tures  and cor responding  
h i g h e r  tempera ture  m i n e r a l i z a t i o n  r e l a t i v e  t o  t h e  lower 
tempera ture  s i l ve r  b e a r i n g  v e i n s  i n  o t h e r  p a r t s  of t h e  
V i l l  1 c-y . 

Campbell, 1 9 5 9 , s t a t e s  t h a t  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  i n c r e a s e  w i t h  d e p t h  i n  t h e  T o r b r i t  mine. 
T h i s  i n d i c a t e s  t h a t  t h e  v a l l e y  as w e l l  as be ing  zoned 
h o r i z o n t a l l y ,  may w e l l  b e  zoned v e r t i c a l l y .  

H e  a l s o  s ta tes  t h a t  b a r i t e  s i l ve r  d e p o s i t s  are l a t e r  
t h a n  t h e  copper-gold d e p o s i t s  as t h e y  c u t  not  only t h e  
l a t t e r  b u t  t h e  porphyry i n t r u s i v e s  as w e l l .  IIowever, t h e  
l o c a t i o n  of this phenomenon is n o t  s t a t e d  i n  h i s  r e p o r t  
and has  n o t  been evidenced by  any of t h e  l a te r  work i n  
t h e  v a l l e y .  

(B)  - Local  Geology - "Copper B e l t "  

( i )  Minera l  Occurrences 

( a )  Mode of Occurrence 

Minerrili z a t  ion i n  tlie "coppckr  hcl t" o c c u r s  as chal- 
c o p y r i t e  bear ing  q u a r t z  v e i n s  with some a c c e s s o r y  s i l ve r ,  
r a t h e r  t h a n  as s i l v e r - l e a d - z i n c - q u a r t z  v e i n s  as found 
e l sewhere  i n  t h e  v a l l e y .  
c h l o r i t e  p y r i t e  v e i n s  g e n e r a l l y  of s h o r t  l e n g t h  b u t  
sometimes g r e a t e r  t h a n  10 f t  wide.  
been demonstrated.  

The d e p o s i t s  occur  as q u a r t z -  

Depths t o  60 f t  have 

The mineral showings, found to  d a t e ,  are d i s t r i b u t e d  
along o r  w i t h i n  200 f t  of t h e  c o n t a c t  of t h e  "copper b e l t "  
w i t h  t h e  i n t r u s i v e s ,  volcanics,  o r  a r g i l l i t e s ,  p r i n c i p a l l y  
a t  t h e  s o u t h  east  end of  the ' 'copper b e l t "  a r e a .  

Even though some of t h e  d e p o s i t s  are l o c a t e d  w i t h i n  
t h e  h e a v i l y  s i l i c i f i e d  areas they  i n v a r i a b l y  have l e n s e s  
and i r r e g u l a r  masses of c h l o r i t i c  material a s s o c i a t e d  w i t h  
them which sometimes c a r r y  b e t t e r  g r a d e  material  t h a n  t h e  
q u a r t z  v e i n s .  
t h e  c h l o r i t i c  material  was a r g i l l i t e  d e r i v e d ,  t h e r e  b e i n g  
g r a d a t i o n s  from an n r g i l  l i t e  b r e c c i a  t o  c l i l o r i t i c  m a t e r i a l  
i n  c l o s e  proxiini t y  LO t h e  v e i n .  '1'he s o u r c e  oE the c h l o r i t e  
l e n s e s  on t h e  o t h e r  showings i s  r a t h e r  more obscure  b u t  
t h e y  could have been d e r i v e d  from sedimentary "screens" o r  
micro  d i o r i t e  d i k e s  w i t h i n  t h e  s i l i c i f i e d - p y r i t i z e d  "copper 
b e l t  I' . 

It w a s  found,  a t  t h e  Dan P a t c h  showing, t h a t  
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I n  most cases, t h e  copper  m i n e r a l i z a t i o n  a p p e a r s  
t o  p o s t - d a t e  t h e  g e n e r a l  "copper b e l t "  s i l i c i f i c a t i o n  
and a p p e a r s  w i t h i n  s h e a r e d  areas, g e n e r a l l y  p a r a l l e l  
t o  t h e  "copper b & l t " / c o u n t r y  rock  c o n t a c t .  

Note: For h i s t o r y  of showings see The Copper Belt ,  e t c . ,  
Cromie, 1970 a t  rear of r e p o r t .  A l i a s s a y s  are t a b u l a t e d  
on enc losed  map. 

- Red P o i n t  

L o c a t i o n  - a t  t h e  s o u t h  w e s t  end of t h e  "copper b e l t " ,  
reached by t r a i l  from t h e  suspens ion  b r i d g e  a t  t h e  s o u t h  
end of Musketeer f l a L s , t o  the c a b i n  a t  t h e  b a s e  of t h e  
Red P o i n t  b l u f f s ,  up t h e  t r a i l  t o  t h e  top  of t h e  b l u f f s ,  
t h e n  300 f t  east  t o  t h e  top  t r e n c h e s  a t  a n  e l e v a t i o n  of 
1 ,700 f t .  

- 

D e s c r i p t i o n  - The Red P o i n t  showing w a s  found t o  b e  a 
series of t h r e e  t r e n c h e s  and two s h o r t  a d i t s  above and 
i n  t h e  uppermost Red P o i n t  b l u f f  over looking  Evindsen 
Creek. Various o t h e r  workings were found i n  t h e  area,  
c o n s i s t i n g  o f  o u t c r o p s  that  had bccn  sltot  i n t o  and a 
750-f t a d i t  SOIW 200 f t  v e r t i c a l l y  below the  showings 
b u t  no m i n e r a l i z a t i o n  of any n o t e  w a s  n o t i c e d .  
t h e  workings were found t o  b e  j u s t  w i t h i n  t h e  "copper 
b e l t "  zone and t h e  t r e n c h e s  expose up t o  20 f t  of q u a r t z  
v e i n  w i t h  i n t e r c a l a t e d  lenses of sheared  c h l o r i t i c  
material. 
p a r a l l e l  t o  t h e  c o n t a c t .  The southernmost  t r e n c h  c o n t a i n s  
two s p e c t a c u l a r  pods of massive c h a l c o p y r i t e  each 2 f t  
wide b u t  r a p i d l y  p inching  clown t o  1 inch  w i t h i n  5 f t  o v e r  
t tw edge of  thc c l i f f .  Two s h o r t  a d i t s  some 60 f t  
v e r t i c a l l y  lower were d r i v e n  t o  in te rsec t  t h e  above 
m i n e r a l i z a t i o n  and d i d  i n  f a c t  encounter  m i n e r a l i z a t i o n  of 
a more d isseminated  n a t u r e .  
w a s  found i n  il sloughed t r e n c h  lower,and t o  t h e  s o u t h  of 
t h e  a d i t s , b u t  w a s  n o t  found i n  p l a c e .  Although t r e n c h e s  
were found on e i t h e r  end of t h e  showing o n l y  s i l i c i f i e d  
' 'copper b e l t "  material  w a s  found i n  them. 

All of 

The s t r i k e  of t h e  zone w a s  found t o  b e  N 5O W ;  

Good l o o k i n g  v e i n  material 

- Red P o i n t  Extension -- - ---. - _  

L o c a t i o n  - T h i s  showing i s  found i n  t h e  f a c e  of a low 
b l u f f ,  350 f t  east  of t h e  main t r a i l  some 1,000 f t  s o u t h  
east  of Combination Lake. 

D e s c r i p t i o n  - Three t r e n c h e s  on t h e  t o p  of a low b l u f f  and 
one t r e n c h  i n  t h e  face of t h e  b l u f f  w e r e  found, c u t t i n g  a 
small s h e a r  zone s t r i k i n g  N 4 5 O  W. S m a l l  bunches of 
c h a l c o p y r i t e  were found t o  b e  s p l a t t e r e d  throughout  a p y r i t i c  
q u a r t z  v e i n  and a n  a d j a c e n t  l e n s g  of c h l o r i t i c  material. 
Although copper v a l u e s  are low, g o l d  v a l u e s  of 0.430,  0.285, 
and 0.189 o z / t o n  over  5 ,  4 ,  and 5 f t  are found i n  t h e  two 
lowes t  t r e n c h e s .  The zone i s  t r a c e a b l e  f o r  160 f t  through 

. - . ..-. . . . .  



a vertical range of 85 ft, appears to pinch out to the 
north west, and dives under heavy over burden to the 
south east. Again, the zone is parallel to the "copper 
belt"/feldspar porphyry contact but is 250 ft 
silicified zone. 

within the 

- Combination 

Location - The Combination showing is located some 200 ft, 
by trai1,due north of Combination Lake on a steep side hill 
overlooking the Kitsault River at elevation 2,100 f t. 

Description - The showing consists of seven trenches and 
an adit exposing a very chloritic quartz vein shot through 
with chalcopyrite stringers and locally pods of massive 
pyrite. The better looking material occurs in the bottom 
three trenches where banded and massive chalcopyrite and 
pyrite occurs. On strike of N 75' W some 160 ft from the 
lowest trench the mineralization appears to have been offset 
approximately 110 ft to the north by a fault. This fault 
passes under Combination Lake and strikes north. Brecciated 
''copper belt" material was found just north of the lake. 
The remaining rrenches to the west show good patches of 
chalcopyrite but structure is narrow and somcwhat d lecon- 
tinuous. 
trench # 4 ,  and while not re-sampled because of hazardous 
ground conditions, was inspected and the existence of the 
vein, as shown on old maps, was confirmed. However, sulphide 
content is low and the vein appears to be mainly quartz. 
The vein appears to be obliterated by a black lamprophyre 
dike approximately 75 ft west of trench 114, but material 
described as diabase on the central and eastern porttions 
o f  the showing would appear t o  b e  a pre-mineralization 
silicified nndesLtc~ d i k c  remnant and not of the same age as 
the western lamprophyre. Finally, the showing is underlain 
by these dikes, in direct contact with the siliceous "copper 
belt" material. 

The adit is driven in a southerly direction under 

Location - The Dan Patch showing is located at elevation 
3,150, half way between Black Rear Creek and Racehorse Lake. 
It is reached by a rough t r n l l  froin ttic Combination showing. 

Description - A series of three trenches trending in a N 60° W 
direction were found blasted into outcrops in an area of 
lightly forested, rolling hillocks. 
trenches is some 300 ft but although there is a highly 
silicified, pyritic, chalcopyrite bearing material in the 
trenches, minor outcrops between the trenches did not disclose 
any significant mineralization, As mentioned previously, 
the chloritic lenses within the vein appear to be derived 
lroni the alteration of an argillite breccia found in the 
vicinity of the vein. The vein material in the trenches 
while looking impressive enough, only assayed 0.60% copper 
possibly because what appears to be chalcopyrite, while 
rather pale, is really an admixture of chalcopyrite and 

The total length between 

-75 
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p y r i t e .  
j u s t  t o  t h e  n o r t h  of t h e  s o u t h e r n  q u a r t z  f looded  area,  
a long  s i d e  of t h e  N 40° W f a u l t  bounding t h e  w e s t e r n  margin 
of t h e  ' 'copper b e l t "  

The showing is  u n d e r l a i n  by a l t e r e d  i n t r u s i v e ,  

F i s h e r  ____ 

Locat - I__ ion - Tlic? 1:isltc.r sliowlng i s  locnCcd a t  c l c v n t i o n  
3,100 about  400 f t  s o u t h  east  of Gash Creek. Its easiest  
r o u t e  of a c c e s s  i s  from Gash Creek as t h e r e  a r e  no t r a i l s  
t o  i t .  

D e s c r i p t i o n  - The showing would appear  t o  c o n s i s t  of a pod 
of q u a r t z - c h l o r i t e - p y r i t e - c h a l c o p y r i t e  m i n e r a l i z a t i o n  near 
t h e  i n t e r s e c t i o n  of N 30' E ,  N 60° W ,  and due n o r t h  f a u l t s .  
These f a u l t s  are t o p o g r a p h i c a l l y  expressed  by g u l l i e s  and 
are  found as s l lear ing d i r e c t i o n s  w i t h i n  the i n i n e r a l i z a t i o n .  

The showing was found by P. F i s h e r ,  hence i t s  name, and 
c o n s i s t s  of a s h o r t  t r e n c h  and a 7 f t  "dog hole"  s h o t  i n t o  
t h e  o u t c r o p .  

Two samples were t a k e n  a c r o s s  one w a l l  of t h e  "dog h o l e "  
and assayed as f o l l o w s :  0 .27% Cu and 0.28 oz Ag13.0 f t ,  
and 0.89% Cu and 2.42 oz Ag14 .0  f t .  The showing o c c u r s  
near t h e  western n~nrg in of  tlbc "copper h a 1  L I '  awl i H u r i t l E r  1 ;I i I I  
b y  a1 L C ~ I - C Y I  ul> Idspar porp l l y r y .  

Locat ion  - T h i s  showing i s  reached by f o l l o w i n g  s u c c e s s i v e  
s o u t h e r l y  f o r k s  of Gash Creek from t h e  t r a i l  above t h e  
S u r p r i s e  showing t o  an  e l e v a t i o n  of approximately 2,500 f t .  
The showing c o n s i s t s  of two t r e n c h e s  and an  a d i t  j u s t  w i t h i n  
t h e  "copper b e l t "  w e s t  of t h e  ' 'copper b e l t " 1 a r g i l l i t e  c o n t a c t .  

D e s c r i p t i o n  - The showing c o n s i s t s  of two s m a l l  l e n s e s  of 
c h a l c o p y r i t e  b e a r i n g  q u a r t z - p y r i t e  m i n e r a l i z a t i o n  i n  an  a r e a  
q u i t e  h e a v i l y  p y r i t i z e d .  
showed v e r y  l i t t l e  c h a l c o p y r i t e  and t h e  110 f t  a d i t ,  pre-  
sumably d r i v e n  under t h e  two l e n s e s .  f a i l e d  t o  encounter  any 
copper  m i n e r a l i z a t i o n  whatsoever .  
c h a l c o p y r i t e  f l o a t  w a s  found i n  t h e  c r e e k  b u t  i t s  s o u r c e  w a s  
n o t  found. 

I n s p e c t i o n  of t h e  two t r e n c h e s  

Rich l o o k i n g  q u a r t z -  

L o c a t i o n  - The S t a r l i g h t  showing i s  l o c a t e d  a t  3,500 e l  a long  
t h e  w e s t e r n  N 40° W f a u l t  j u s t  n o r t h  w e s t  of i t s  j u n c t u r e  
w i t h  a N 30' E f a u l t  which forms t h e  d r a i n a g e  of t h e  n o r t h  
f o r k  of Gash Creek. 
f o l l o w i n g  t h e  g u l l y  of t h e  wes tern  N 40° W f a u l t  up from 
Racehorse Lake. 

The easiest means of a c c e s s  i s  by 

D e s c r i p t i o n  - - ~ -  - 
b e l t "  i t s  proximi ty  and probably i t s  s i m i l a r i t y  of g e n e s i s  
t o  t h e  ' 'copper b e l t "  showings makes i t  worth of ment ion.  

Although t h i s  showing is n o t  w i t h i n  t h e  "copper 

The 
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sliowing i t s e l f  is  rxposed i n  t h e  gulLy of  t h e  w e s t e r l y  
N 40'' W f a u l L  from iiaceliorse Lakc. Tlie o i i i i c r a l i z a t i o n  
i t s e l f  c o n s i s t s  of many random narrow w h i t e  q u a r t z  
s t r i n g e r s  t h a t  occur  i n  t h e  s h e a r i n g  and bedding p l a n e s  
i n  t h e  a r g i l l i t e .  O c c a s i o n a l l y ,  t h e s e  s t r i n g e r s  c o n t a i n  
b l e b s  of c h a l c o p y r i t e  and more commonly j u s t  p y r i t e .  
Some narrow s t r i n g e r s  c o n t a i n e d  minor d a r k  brown s p h a l e r i t e  
b u t  d i d  n o t  r u n  i n  copper .  Samples taken  across)some 
of t h e  more dense  p y r i t e  m i n e r a l i z a t i o n  i n  two p i t s  r a n  
0.09% and 0.02% copper  o v e r  7 . 0  and 5 . 0  f t  r e s p e c t i v e l y .  

L o c a t i o n  - The S u r p r i s e  i s  l o c a t e d  approximately h a l f  
way between t h e  K i t s a u l t  River  and t h e  "copper b e l t "  
about  % m i l e  w e s t  of Wolf h i l l .  
by l o g  a c r o s s  t h e  K i t s a u l t  a t  t h e  n o r t h  end of Musketeer 
f l a t s  and thence  up a Department of Mines t r a i l  t o  a 
c a b i n  a t  t h e  1,500 f t  e l .  

Access may b e  ga ined  

I ) c ~ s ~ ~ r i j ) ~ i o i i  - . . . - _._ - ' l 'li(> Sii i - l )r isc~ Is a i i o ~ l r c ~ r  s l t o w i r ~ g  L l i n L :  w l i i  11: 
n o t  w i t h i n  tlie ' 'copper b e l t "  i n  t h e  s t r i c t e s r  s e n s e ,  
appears  t o  b e  g e n e t i c a l l y  r e l a t e d .  The showing i s  l o c a t e d  
i n  t h e  n o r t h  west c o r n e r  of a h i g h l y  a l t e r e d  and p y r i t i c  
f i n e  g r a i n e d  i n t r u s i v e .  The appearance of t h e  i n t r u s i v e  
i s  s t r i k i n g l y  similar t o  t h e  f i n e  g r a i n e d  material w i t h i n  
t h e  "copper b e l t "  b u t  l o c a l l y  a p p e a r s  somewhat t u f f a c e o u s  
and o c c a s i o n a l l y  agglomera t ic  l e a v i n g  t h e  e x a c t  g e n e s i s  
of t h e  rock i n  q u e s t i o n .  T h e  i n t r u s i v e  produces a s l i g h t  
Aotiiing ( - f r r i ( * L  i i i  L I I C  , ) r ; ; i l  I1 LL'. A w r i t ) : ;  0 1  c>lc*vcn rnnt lorn ly  
s a a t t e r e d  surface Lrenclics, a 0 T t  arid a 2 0  f t  a d i t  s l i o w  
b o t h  siliceous-pyrite-chalcopyrite bear ing  v e i n s  and 
q u a r t z - c a l c i t e - b a r i t e  v e i n s  c o n t a i n i n g  g a l e n a  and s p h a l e r i d e .  

The m i n e r a l i z a t i o n  appears  t o  b e  conta ined  i n  two v e i n s ,  
t h e  f i r s t  s t r i k i n g  N 60' E i s  240 f t  long and of unknown 
width  and t h e  second s t r i k i n g  N 20' E i s  250 f t  long  and 
i s  a l s o  of undetermined width.  

Tlie iiiinc-ral iz , l t  i o n  n p p r o x l w s  t l i c l  ccoIioiiiic rringc a 1Lltoq;It 
a composi te  v a l u e  of a l l  metals may have t o  be u t i l i z e d  
t o  p u t  i t  i n  t h e  c a t e g o r y  of o r e .  Perhaps one of t h e  
most s i g n i f i c a n t  f e a t u r e s  of t h e  showing i s  t h a t  due t o  
i t s  p o s i t i o n  between t h e  ' 'copper b e l t "  and t h e  " s i l v e r  
b e l t "  t o  t h e  east ,  t h e  showing e x h i b i t s  t h e  m i n e r a l i z a t i o n  
of b o t h  b e l t s  and f u r t h e r  work should  i n d i c a t e  whether  
Campbell, 1959, i s  c o r r e c t  i n  s t a t i n g  t h a t  t h e  copper 
minera l izn t - ion  p r c d n t c s  s i l v e r  m i n e r a l i z a t i o n .  



Sampl e 
l;i 

'1901 

02 

03 I 

04 

05 

04 

07 

08 

0 9 

4 1 9 1 0  

11 

1 2  

13 

4 1 9 2 6  

27 

25 

29 

30 

31 

32 
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RANDOM SAHPLES TAKEN ON SHEARS I N  THE SOUTH EAST END OF 
THE YOPPER BELT" ARE TABULATED AS FOLLOWS 

-____-_I__ __-____- 

G e o c hem C oo r d s \did tli 

0 + 10s 2 + 12w 

4 + 50s 6 + 1 O W  

9 + 25s 6 + OOW 

11 + 40s  5 + 70W 
1 4  + 11s 2 + 26W 

13 + 21s 1 + 04W 

13 + 21s 1 + 04W 

13 + 18s 0 + 11W 

13 + 1SS 0 t L l N  

10 + 35s 0 + 25N 

Bottom R . P . E . T r .  
2 ' E  of l a s t  sample 

7 ' E  of l a s t  sample 

6 + 50s 3 C 5011: 

3 + 60s 0 + 80E 

0 + O O N  1 + OOE 

8 3. OON 15 + 50W 

7 + 20N 10 + 00w 

0 + 20s 1 0  1- 4OIJ 

11 + 908 0 f 50E 

6 + 25N 3 + 25W 

7 .O 

5.0  

5.0 

5.0 

5 .0  

5.0W 

5 . O E  

5. ow 
5 .  011 

5.0 

5.0W 

5.OE 

5 .0  

5 .9  

5 .0  

5.0 

5 .0  

5 . 0 

4.0 

5 .0  

0.01 0.01 

0.01 0.07 

0.01 0.02 

0.01 0.01 

0.09 0.49 

0.04 0.33 

0.03 0.24 

0.02 0.29 

0.0 1 0 .  0 7  

0.01 0.01 

0.06 1.34 

0.01 0.09 

0.01 0.04 

0.01 0.09 

0.01 0.09 

0.01 0.10 

0.01 0.02 

0 .  0 I 0.0') 

0.01 0.09 

0.01 0.07 

0.003 

0.004 

0.003 

0.003 

0.102 

0.036 

0.034 

0.026 

0 . 0  I 7 

0.003 

0.028 

0.003 

0 . 00 '1 

0.003 

0.003 

0.003 

0.003 

0.006 

0.020 

0.006 

0.001 

I '  

I '  

0.002 

0.001 

1 1  

I 1  

1 1  

0 . 00% 

1 1  

0.001 

1 1  

II 

0.001 

!I 

11 

I I  

I 1  

I 1  

I I  

L i n e  o f  Sam 

NE 

N 

NE 

E 

N E  

N 

E 

E 

1,: 

c 

- - - __ . - 

E 

E 

NII 

N IJ 

N w 

NW 

N 

N I (  

NE 

NW 

a I i i l  I 
o v e r l o o k i n g  t h e  t r a i l  f roni the s u s p e n s i o n  b r i d g e  at: the 
s o u t h  end of the "copper b e l t " .  Its p o s i t i o n  on t h e  
geochemis t ry  g r i d  i s  18 + 00s and 4 -k OOE. 
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Description - This showing was found during the random 
rock sampling part of the programme and appears to 
consist of a highly fractured quartz-barite-pyrite vein 
underlain by "copper be1 t'' material. 
1;:) I C ' I L ~  :ind xplia I ct- i t c a  ;I  t - c b  K o \ t i i ( l  r i o ~  on1 y i II tl)c' vcb i n  
buL i n  tlie surrounding w a l l  rock. The zone  has been 
traced for about 45 ft horizontally and 23 ft vertically. 
The vein appears to strike N 50' E and dip at about 75O 
to the south east. Samples, locations, and assays are 
as follows: 

~ 

Small specks of 

Sample 
i'i 

_. .. 

41980 

4 1 9 2 2  

41981 

4 1 0 S 2  

4 1983 

'Top exposure 

Exposure  on edge 
of cliff, 30'  NE 
of 1141980 

8' below /I41922 

23' lower, 1 5 '  N E  
/I41922 

IJi tl  L 1 1  

6.0 

4 .0  

5 . 0  

4 . 0 

3 . 0  

Assays 

% % 
z I 1  C t l  43 

0.48  0.01 0 . 4 1  

0.03  67.6 

0.36 0.01 9.92 

0 .92  0 . 0 1  0 . 2 0  

0 . 3 4  0.01 0.6-1 

A u  

0 . 0 0 3  

" . _  

0 . 0 1 5  

0.006 

0.003 

0.003 

M . A .  M i I ( * I i ( ! l I  
( k o l o g i s t  

:;oveTber 2 ,  1970 



DOLLY VARDEN MINES LTD. (NPL) 

Silver M i n e s  
ALICE ARM. B.C. 

1400-409 GRANVILLE STREET,  VANCOUVER 2, B. C. PHONE 682-4296 

Deceinber 3 ,  1970 I 

M r .  George Aal tonen 
G PI1 c 1- n 1 If 311 ;1 p,c T 
l h l l y  Varden Miiics Ltd.  (N.P .L. )  
S u i t e  1400 
4Q9 G r a n v i l l e  Street  
Vancouver 2 ,  B . C .  

Dear S i r ,  

F u r t h e r  t o  my l e t t e r  of October 3 0 t h ,  p l e a s e  f i n d  
e n c l o s e d  t h e  p a r t  of my r e p o r t  of t h e  summer, 1970 geology 
program on t h e  "copper b e l t "  d e a l i n g  w i t h  i n t e r p r e t a t i o n  of 
r e s u l t s  and g e n e r a l  c o n c l u s i o n .  

MAM:vg 
Encl .  

Yours t r u l y ,  

r n d  

M.A. M i t c h e l l  
Geo l o  g i s t 
DOLLY VARDEN MINES LTD. (N.P.L.) 



“, 

Pagc s i x t e e n  

R e s u l t s  and E v a l u a t i o n  of R e s u l t s  (5) --_I____ 

(A)  Geochemistry 

( i )  D e s c r i p t i o n  of S o i l s  

‘I’lie ovc~rl~rircic~ti f c w u t l  i n  tlic UpIwr K i  LsauI t V a l l e y  i s  
a t y p i c a l  podzol  and may b e  d e s c r i b e d  as €allows: 

__- Horizon Tt. i cline s s D e s c r i p t i o n  

1 i n  - 1 f t  decomposing v e g e t a b l e  
matter, mainly hemlock 
n e e d l e s  and r o o t s ,  l e n s e s  
of brown humus n e a r  bottom. 

A 1  

1 - 1i-i f t  d a r k  brown t o  b l a c k  ( i n  
swamps), humus c o n t a i n i n g  
f i n e  r o o t s  and minor sand .  
D i s t r i b u t e d  throughout  t h e  
bottom p a r t  of t h i s  h o r i z o n  
are p a t c h e s  and lenses of 
l i g h t  g r a y  t o  w h i t e  c l a y e y  
and o r g a n i c  material .  

I,! - I 1.) 1- t I oiitii, sandy I o;iiii I enscs ,  
p a r t i c u l a r l y  n e a r  bottom, 
o c c a s i o n a l  cobbles  and s m a l l  
g r a v e l  beds.  Humus n e a r  t o p ,  
c o l o u r  g e n e r a l l y  l i g h t  t a n  
t o  l i g h t  orange brown, occa- 
s i o n a l  b l u i s h  g r a y  p a t c h e s .  

C !1 f t  + mainly a n g u l a r  rock  f ragments ,  
m ; r  1 r i riintcr i a 1 t a n ,  brown 
and g r a y  c l a y e y  loam. 

S o i l  geochem samples were taken  i n  t h e  ”B” h o r i z o n ,  
g e n e r a l l y  a t  a depth  of 2 t o  3 f t  and c o n s i s t e d  of loam 
w i t h  as l i t t l e  sandy material  as p o s s i b l e .  

It w a s  found t h a t  s o i l s  e x h i b i t e d  more mature ,  t h i c k e r ,  
w e l l  developed p r o f i l e s  below t h e  3,000 f t  e l ,  on f l a t t e r  
arc;is, and pa r t i c r r l  a r l y  c)v(’r ar:: i 1 1  i t c  b e 4  r o c k .  
c l c ~ p ~  11s were slial l o w  :inel Iior i zons wc’rc’ poor I y (I(’vc loped 
over  tlie more s i l i c o u s  m a t e r i a l  i n  t h e  “copper b e l t ”  b u t  
t h e  c o a r s e r  g r a i n e d  f e l d s p a r  p o r p h y r i e s ,  except  on s t eep  
h i l l s i d e s ,  showed moderate  t o  good s o i l  development 
o v e r  them. 

Soi  I 

( t i )  S t a t i s t i c a l  A n a l y s i s  of R e s u l t s  
~~ -__--___ 

T h e  r e s u l  ts  of tlic geoclicinicnl s u r v e y s  were a m  Lyzetl 
a s  follows: 

(1) A bar  h is togram w a s  prepared  of % f r e q u e n c y l c l a s s  
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i n t e r v a l  i n  ppm. 

From t h e  h is togram a n  upper l i m i t  of a background 
sca t te r  w a s  s e l e c t e d  so  t h a t  t h e  mean of a l l  of 
t h e  numbers w i t h i n  t h e  background sca t te r  w a s  
approximately one-half of t h e  upper  l i m i t  of t h e  
background sca t te r .  (This  t e n d s  t o  g i v e  a normal 
d i s t r i b u t i o n  f o r  v a l u e s  cons idered  w i t h i n  t h e  
1)ackgromd s c a t t e r  .) 

The s t a n d a r d  d e v i a t i o n  of t h e  background scatter 
p o p u l a t i o n  w a s  computed u s i n g :  

- 
where X2 = mean of t h e  s q u a r e s  of a l l  background 

s c a t t e r  v a l u e s  
- 
X2 = s q u a r e  of t h e  mean of a l l  background 

scat ter  v a l u e s  

The upper background scat ter  l i m i t  was checked u s i n g :  

T = M + 2 S D  

where T = t h r e s h o l d  = upper l i m i t  background 
s c n t t c r  

M = mean of v a l u e s  i n  background sca t te r  

SD = s t a n d a r d  d e v i a t i o n  

If M + 2 SD w a s  s i g n i f i c a n t l y  g r e a t e r  t h a n  t h e  
upper l i m i t  of t h e  background sca t t e r ,  t h e  upper 
l i m i t  w a s  lowered and converse ly  i E  M + 2 SD w a s  
sis;:ni r icant l y  lower t l l a n  t l lc upper 1 imi t of the 
background sca t te r ,  t h e  upper l i m i t  w a s  r a i s e d .  
( 9 5 . 4 5 %  of t h e  p o p u l a t i o n  should  f a l l  between 
M - 2 SD and M + 2 SD and 99.73% of t h e  p o p u l a t i o n  
should  f a l l  between M - 3 SD and M + 3 SD f o r  
normal p o p u l a t i o n  d i s t r i b u t i o n s  b u t  on ly  approxi-  
mate ly  f o r  modera te ly  skewed p o p u l a t i o n  d i s t r i b u t i o n s . )  

The f o l l o w i n g  w a s  used as c r i te r ia  f o r  d e c i d i n g  
anomal oils va Lims : 

less than  M + 2 SI) = background 
between M + 2 SD and M + 4 SD = t h r e s h o l d  
between M + 4 SD and M + 8 SD = 1st o r d e r  anomaly 
between M + 8 SD and M + 16 SD = 2nd o r d e r  anomaly 
between M + 16 SD and M + 32 SD = 3rd  o r d e r  anomaly 
g r e a t e r  t h a n  M + 32 SD = high  l e v e l  anomaly 
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(6) The values were found to be as follows: 

Copper - 

M = 15 ppm SD = 7.1 
less than 30 ppm = background 
between 30 ppm and 43 ppm = threshold 
between 43 ppm and 72 ppm = 1st order anomaly 
between 72 pprn and 129 ppm = 2nd order anomaly 
between 129 ppm and 242 ppm = 3rd order anomaly 
y , l - t ’ ~ I l ( ’ l -  Llr ; l l l  3/12 pp111 = I t  i ;:11 I c’vv I aiioiii;i 1 y 

Total Molvbdenum 

M = 2.27 SD = 1.91 
less than 6 ppm = background 
between 6 ppm and 10 ppm = threshold 
between 10 ppm and 17 ppm = 1st order anomaly 
between 17 ppm and 33 ppm = 2nd order anomaly 
betwccn 33 ppin a n d  6 3  ppin = 3rd order anomaly 
g r w  I c’r t Ii:in 6 3  p1m = Ii i g l i  1 c.vc!l :inomnly 

(iii) Interpretation of Anomalies ______.__- 

(1) Geochemical Environment 
- ~ - I _  

The Ph of the soil cover would be expected to differ 
i n  areas underlain by different rock types. 

Altliougli 1’1, v s  were riol. aitnsurc.cl 111 t i l e  f Lcld i t  
would be expected that the areas could be ranked, in 
order of increasing Ph as follows: 

(a) Acid - fine grained quartz diorite with perva- 
sive silicification and pyritization,oxidizing 
pyrite (H2SO4) acid vegetation (rotting conifers) 
with moderately developed podzols. 

(1)) S 1  i g l i tLy  Acid - coarscr gr;iinetl quartz djoriLc 
within ”copper belt” zone. Although this area 
contains oxidizing pyrite and coniferous vege- 
tation, decomposition of incompletely replaced 
feldspars might be a source of Ca salts which 
neutralize H2SO4 given off by oxidizing pyrite. 

(c) Slightly Acid to Neutral - volcanics and coarse 
grained quartz diori te - unaltered by “copper  
1 ~ ~ 1 1 ”  s i l  i r i r i ( - ; l t  i o n  ; I I I ( ~  p y r i i i m t i o r l  - a c s i c l  
t ~ i ~ v  i roiiiii(’ii 1 pt-oI):il) 1 c’ i 11 ;I rc’a:i oJ :;yiigc:nc*t I c 
pyrite and heavy vegetation. 

(d) Basic to Neutral - argillite - although contain- 
ing minor pyrite this horizon is quite often 
limy giving rise to a basic environment. T h i s  
could be neutralized locally by vegetation. 

-.- 
-. - . . 
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O I I P  111 i j : I i L  c~xpcc - t  col)pclr : i t id  iiiol yl)t lonrinl  111 i nc:ra1 1 - 
zaLion  to b c  aflected by t h e s e  dillering environ- 
ments and the formation of anomalies real and 
spurious as follows: 

(a) Acid 
-_I 

Copper - extremely soluble in presence of 
oxidizing pyrite giving rise to definite but 
we11 clispcrsecl nnomnl i es .  

Molybdenum - solubility inhibited in presence 
of oxidizing pyrite but scavenging of Mo ions 
by Mn and Fe hydroxides and precipitation of 
same in stream channels etc., possible source 
of spurious Mo anomalies. 

(b) Slightly Acid ___ 

Cop\)c>i -  - i1loclcrilt ca t o  I i c l a ~ y  so 1 1 1 1 )  i 1 I L y w e  I1 
tl i s pe r s cd A rioriial i e s - po s s i b l c  s pur i ou s 
anomalies caused by Cu ions from (a) being 
washed into (b) and being precipitated due to 
Ph change. 

Molybdenum - solubility inhibited in presence 
of oxidizing pyrite. Spurious anomalies 
caused by precipitation of (a) derived Fe and 
P i n  I l y d r o x  ides c a r r y  i nf; 1\10 i n s L r c h ; i m  cli;innc:l s .  

( c )  Slightly Acid to Neutral 

Copper - low to moderate solubility precipi- 
tation of Cu ions in stream channels, spurious 
anomalies in heavy organic areas. 

Molybdenum - solubility poor. Spurious 
anomalies a s  in (b). 

Copper - this environment might act as a trap 
for Cu ions forming carbonate salts near limy 
regions. 
but upstream sources  should be checked. 

Anomalies should be considered spurious 

Molybdenum - this environment could act as a 
t rap I-or "Mo" i oils prc'c i 1) i L;I L c d  ;i I o i ig :  w i  t 1 1  I'c 
a n d  M i 1  Iiyr1roxitlc:t;. A 1 I\n 1 i n c  g r o u n d w a t e r  cn- 
liances accumulation of Mo (Elorsnail, 1970). 
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( 2 )  D i s c u s s i o n  of Anomalies ____________ 

( n )  Coypcr 

The "copper b e l t "  area would seem t o  be 
anomalous compared t o  areas of v o l c a n i c s ,  
i n t r u s i v e s  and a r g i l l i t e s  i n  c l o s e  proximi ty  
t o  t h e  ' 'copper b e l t " .  The main anomalous 
a r e a s  w i t h i n  t h e  "copper b e l t "  are as f o l l o w s :  

I .  The anomalies  a t  t h e  s o u t h  end of t h e  
"copper b e l t "  which c l o s e l y  f o l l o w  the 
c*o i i [ : ic t  o l  [ l ~ c b  p( ' rv; is ivcb :;i 1 i ( . i f  i c a l  i o n  
a ncl  p y r i t i z a  L i o n  w i t t I t lie s u  r rounding 
rock .  Even c o n s i d e r i n g  t h e  d i s p e r s i o n  of 
copper i o n s  p o s s i b l e  i n  a n  a c i d  environ-  
ment a p e r s i s t e n t  f i r s t  and second o r d e r  
anomaly f o l l o w s  t h i s  c o n t a c t ,  r e g a r d l e s s  
of t o p o g r a p h i c a l  and d r a i n a g e  c o n t r o l s .  
While t h e  n o r t h  end of t h e  area does n o t  
e x h i b i t  t h e  h i g h  leve l  anomalies  of t h e  
:ioii I 1 1  ;ind (*:is t ('t-11 (*id o f  i ) I ( '  ; I T - C I ; I  i I:; 
s c * c . o i t t l  t i l i d  L I I  i r r l  orclcxr ; i i i o i i i i i  I 1c.s iii;iy I)c 
i n d i c a t i v e  of 0.18 copper m i n e r a l i z a t i o n  
mentioned i n  t h e  M i n i s t e r  of Nines Report  
f o r  1916 concerning t h e  Racehorse group.  
The Combination and Red P o i n t  showings 
are o u t l i n e d  by t h i r d  and h i g h  leve l  
anomalies  and t h e  Red P o i n t  Extens ion  
showing by a second o r d e r  anomaly. These 
nnomnl ics are s i g n i f  i c n n t  innsmuch ;IS t h e y  
tiiciy I)ro.jcicL v e  i I I  cx t c b r t s  i o n s  ac'i-oss ~ l i c  
l o c a l  d r a i n a g e  c h a n n e l s .  Such c r o s s  channel  
e x t e n s i o n s  of anomalies  p r e c l u d e  d r a i n a g e  
contaminat ion  from a p o i n t  s o u r c e ,  namely 
t h e  showings. 

11. The p e r s i s t e n t  f i r s t o r d e r  anomaly f o l l o w i n g  
t h e  c o n t a c t  between s i l i c i f i e d - p y r i t i z e d  
c o a r s e  g r a i n e d  q u a r t z  d i o r i t e  and a r g i l l i t e  
iioar t I i c ~  c ! a : : ~ c > r n  e t l g ~ b  o r   lie ~ : ~ ~ o ( , l i ( ~ i l i i ( ~ ~ t l  

y , i - i c l  nortli and s o r r t l ~  o C  1, 2 8  N .  While 
t h e  s o u t h  end of t h i s  anomaly may be s p u r i o u s  
(Type (b)  and d r a i n a g e )  massive cha lco-  
p y r i t e  f l o a t  h a s  been found i n  N 400 W 
t r e n d i n g  g u l l i e s  t h a t  are  s u b - p a r a l l e l  t o  
t h e  s l o p e  of t h e  v a l l e y .  Massive p y r i t e  
v e i n s  have been found i n  t h e  main d r a i n a g e  
system b u t  no economic m i n e r a l i z a t i o n  h a s  
I>ccn fo t tnd  i n  13 1 a r c > .  

111. 'l'he high l e v e l  anomalies east. and west O F  
t h e  F i s h e r  showing on L 46 N .  The w e s t e r n  
anomaly i s  u p h i l l  from t h e  F i s h e r  showing 
and i s  n o t  t h e  d r a i n a g e  anomaly from t h e  
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-- 

F i s h e r .  The area i s  r e l a t i v e l y  f l a t ,  
r o l l i n g  and overburden covered b u t  would 
appear  t o  b e  i n  p y r i t i z e d - s i l i c i f i e d  
c o a r s e  q u a r t z  d i o r i t e  on t h e  w e s t  s i d e  
of t h e  "copper b e l t "  zone. The anomaly 
t o  t h e  east  of t h e  F i s h e r  showing a l though 
below t h e  showing would appear  t o  be 
c l longntc  i n  n N 40° W tlirc(-tion pnr i i l l c l  t o  
: i o i i i c b  0 1  L Iic. 1';iu 1 L:; i ii LIIC. ;ircbii riiitl  posc1s 
a n  i n t e r e s t i n g  q u e s t i o n  whether t h e r e  might  
be a v e i n  i n  t h e  a r e a ,  o r i e n t e d  i n  t h i s  
d i r e c t i o n .  

I V .  The second,  t h i r d  and h i g h  l e v e l  anomalies  
o r i e n t e d  i n  a north-west  s o u t h - e a s t  d i r e c t i o n ,  
ex tending  from Gash Creek. The second 
nnomaly out1  i n e s  a zonc of p e r v a s i v e  s i l  i c i  - 
I ic.;it i o n  i i i l ( I  1 ) y r i ~ i z ; i ~ i o i i  wi t i i i i i  LI IC ' ' c o p p ~ r  
b e l t " .  The area i s  h e a v i l y  overburden 
covered b u t  i n t e n s e  p y r i t i z a t i o n  has  been 
noted  i n  c l i f f s  n e a r  t h e  s o u t h - e a s t  end of 
t h e  area sampled. No copper m i n e r a l i z a t i o n  
except  t h a t  i n  p l a c e  and f l o a t  i n  Gash Creek 
h a s  been n o t e d .  

V .  The anomaly on 1, 70 N .  T h i s  anomaly would 
, i p p ~ : t r  L O  sLrnt l t l lv  I I I P  c*onLact  bctwcsen t l i c ,  
xoiic' o l  p c r v i i s i v c  s i l  i ( * i I  i c n L i o n - i ) y r i L i z n t i o n  
and t h e  p y r i t i z e d  s i l i c i f i e d  q u a r t z  d i o r i t e .  
Although o u t c r o p s  are  f a i r l y  p l e n t i f u l  i n  
t h e  area and copper  m i n e r a l i z a t i o n  was n o t  
n o t e d ,  t h e  c o n t a c t ,  a zone of weakness, should  
b e  checked f o r  economic m i n e r a l i z a t i o n .  

Tlie S u r p r i s e  area h a s  some e x c e l l e n t  h igh  l e v e l  
.inoai; iI  i c . s .  'l'lic w l i o l e  o f  ~ l i c a  i n l r u s i v c '  I)otly i n  
the a r e a  would appear t o  b e  anomalous t o  some 
d e g r e e  and when t h e  r e s u l t s  were s t a t i s t i c a l l y  
ana lyzed  t h e  background was found t o  be 80 ppm C t i .  
T h i s  f i g u r e  w a s  r e j e c t e d  on t h e  grounds t h a t  
probably n o t  enough of t h e  sur rounding  area w a s  
sampled t o  g i v e  an a c c u r a t e  background count  and 
t h e  background of 30 ppm Cu determined on t h e  
' 'copper b e l t "  w a s  used as were t h e  o t h e r  para- 
i i i c ' t  c ' r s  [or  I 1 1  i - c s s l i o  I (I, r i r::[ ;ind ~ ( V ~ O I U I  orflcbr 
<ii~oi i ia I i CIS, (1 I c .  . 
The fo l lowing  are t h e  main anomalies  w i t h i n  thc 
S u r p r i s e  area: 

I .  The l a r g e  t h i r d  o r d e r  and h igh  l e v e l  anomaly 
i n  t h e  n o r t h e r n  h a l f  of t h e  area. Enough 
t r e n c h i n g  h a s  been accomplished i n  t h e  area 
t o  i n d i c a t e  t h a t  i t  may b e  u n d c r l n i n  by a 
n i i i i i bcx r  or pods o r  v c i  11s or I i i g l i  grade! c o p p e r  
m i n e r a l i z a t i o n .  A s e l l  p o t e n r i a l  survey  
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don(. hy  M.M.  Menzies i n  1954 conf i rms  t h e  
geocliemis t r y  inasmuch as  i ts  anomalies  
c o r r e l a t e  ex t remely  w e l l  w i t h  t h e  geochemistry 
anomalies .  

11. The h i g h  level  anomaly i n  t h e  n o r t h - e a s t  
c o r n e r  of t h e  geochemistry g r i d .  T h i s  area 
is  a swampy r e g i o n  d i r e c t l y  downhi l l  from 
t h e  h igh  leve l  anomaly mentioned i n  "I" and 
l ~ c ~ c n u s e  of  t l l i  s slioul d hc ('ens i tlered s p i i r  i oils 
I ) c ~ c ~ : i i i : ; o  0 1 '  (I t-;i i II;I;;CI ; I I I C I  or;*,;lli i (. i 111 I i i ( l n ( . c b : ; .  

Ilowcvcx, a lcw more samples should be taken 
t o  c lose  o f f  t h e  area on t h e  n o r t h - e a s t  end. 

111. The anomalies  t o  t h e  south-eas t  o f  t h e  
anomaly mentioned i n  "I". Although t h e s e  
anomalies  are a t  a lower e l e v a t i o n  t h a n  t h e  
l a r g e r  anomal ies ,  t h e r e  i s  l i t t l e  reason  t o  
expec t  contaminat ion  from t h e  l a t t e r  s o u r c e  
a:: I Iicly ;I r c '  n o t  (I i t - c ' c  I 1 y ( * o r i i i c i c *  I <.<I h y  (Ira i I I -  

a : : ~  m c l  Llierc is  l i L L  l c  c~v ldc r i cc  of mectianicaL 
t r a n s p o r t a t i o n  i n  t h e  a r e a .  I t  may be t h a t  
t h e r e  i s  a d d i t i o n a l  m i n e r a l i z a t i o n  under 
t h e s e  anomalies .  

I V .  The h i g h  level anomaly i n  t h e  north-west  
c o r n e r  of t h e  geochemistry g r i d .  A r g i l l i t e  
i s  exposed i n  a small c r e e k  some 20 F t  s o u t h  
or t i w  sampl(\ loci t t  i o n .  I \ ( ~ ( ~ ~ 1 l l ! j ( ~  o r  t l i i s ,  
;11 i ( l  l ) c *c*8 ius~~  L I I C *  s m i ~ ) I ~ ~  I o ( * ; I L  i o q  I s  d i r ( ~ c ~ i  Ly 
in tlie d r a i n a g e  from t h e  "copper b e l t "  i t  
could  b e  s a f e l y  assumed t h a t  t h i s  anomaly i s  
s p u r i o u s .  

V .  The second and t h i r d  o r d e r  anomalies  i n  t h e  
south-western quadrant  of t h e  geochemistry 
g r i d .  There is some doubt  as t o  t h e  v a l i d i t y  
of t h e s e  anomalies  as they  are i n  t h e  d r a i n a g e  
arca of t lw  S u r p r i s e  and a l s o  a~  he foo t  or 
a L a l u s  covered s l o p e  d e r i v e d  from tlie "copper 
b e l t " .  It i s  f e l t  t h a t  t h e  a r e a  i s  u n d e r l a i n  
by a r g i l l i t e .  

(b) Molybdenum 
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w e l l  w i t h  them as t o  l o c a t i o n  and i n d i c a t e  
nearby  s o u r c e s  of copper-molybdenum m i n e r a l i -  
z a t i o n  o r  t h a t  b o t h  are s u b j e c t  t o  t h e  same 
a g e n c i e s  of t r a n s p o r t a t i o n  i n  t h e  same manner 
but  w i t l i  t h e  molybdenuni less  a f f c c t c d  than  
L I I P  coppcr .  

A s  mentioned above , the  molybdenum anomalies  
c o r r e l a t e  w e l l  w i t h  t h e  copper anomalies  and 
are d e s c r i b e d ,  u s i n g  t h e  same area c l a s s i f i c a t i o n  
as f o l l o w s :  

I .  

11. 

I T T .  

IV . 

V .  

The 

The l a r g e  f i r s t  o r d e r  anomaly a t  t h e  n o r t h  
end of t h e  s o u t h e r n  zone. While t h i s  anomaly 
i s  soi~ic~wlr:~ t cI i:;l)l aced L O  L I W  C ~ ~ S L  froin t l i c ~  
copper anomaly, i t s  liigli v a l u e s  c o r r e l a t e  
r a t h e r  w e l l .  

The f i r s t  and second o r d e r  anomalies  a long  
t h e  e a s t e r n  edge of t h e  geochemical g r i d .  
While n o t  as p e r s i s t e n t  as t h e  copper anomalies  
they  do c o r r e l a t e  h i g h  v a l u e s .  

‘ r h ~  l i r s t  and second order  nnomnl i es  e n s t  a n d  
LJC’SL 01-  I I I C ,  b’isl~ei- s l i o w i n ; ; .  Agaiti c.orrc:Jating 
v e r y  w e l l . ,  the e a s t e r n  arionialy has  been d i s -  
p laced  t o  t h e  s o u t h ,  p o s s i b l y  by Mo p r e c i p i -  
t a t i o n  i n  stream channels .  

The Gash Creek anomaly - f i r s t  o r d e r  through 
h i g h  l e v e l  anomaly. 
c o i n c i d e ,  t h e  anomalies  appear  t o  be a n g u l a r l y  
d i s p l a c e d , -  p o s s i b l y  hy contour  b i n s .  

While h i g h  v a l u e s  

‘l’lie anoinaly on L 70 W .  ‘Yhis a p p e a r s  oE1set 
t o  t h e  north-west ,  up d r a i n a g e ,  from t h e  Cu 
anomaly i n d i c a t i n g  t h a t  t h e  s o u r c e  of t h e  
Cu anomaly might  have been where t h e  Plo anomaly 
i s  now. 

S u r p r i s e  area. Molybdenum anomalies  i n  t h i s  
arc’n :ire scant-. ‘rhc o n l y  nnom;il y of not c’ is tllc 

t l i i r J  ordcr  p o i i i t  anoinclly L I L  ~ l i c  S O U L I I  chntl  o f  
t h e  workings.  However, t h r e s h o l d  v a l u e s  w i t h  
small f i r s t  o r d e r  anomalies  enc losed  wi th in ,  form 
a h a l o  around t h e  h i g h  Cu anomalies  on t h e  s o u t h  
and w e s t  s i d e .  T h i s  h a l o  could mark t h e  c o n t a c t  
of t h e  i n t r u s i v e  w i t h  a r g i l l i t e ;  w i t h  t h e  a r g i l l i t e -  
u n d e r l a i n  s o i l  b e i n g  a more h o s p i t a b l e  c o n c e n t r a t i n g  
environment f o r  Flo i o n s  t h a n  t h e  i n t r u s i v e - u n d e r l a i n  
s o i l .  
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(6)  Conclus ion  

The "copper b e l t ' '  zone of s i l i c i f i c a t i o n  and p y r i t i z a t i o n  a p p e a r s  
t o  be  t h e  c e n t r e  of hydrothermal  a c t i v i t y  i n  t h e  Upper K i t s a u l t  
V a l l e y .  The f a c t  t h a t  economic m i n e r a l i z a t i o n  w a s  and i s  found 
i n  VC' ins :inti t - c 2 p l c q c m c ~ i i t -  ZOIICS w ; i y  from ht i t  around tlie p e r i p h e r y  
O F  t l ~  " C C ) ~ ~ C T  l ~ L t ' '  i; i v c s  p , i - c i L  p i - o i i i i s c '  to  LIK! C O I ~ C ~ ) L  o I  r i d i n ) :  
economic m i n e r a l i z a t i o n  w i t h i n  t h e  "copper b e l t "  i t s e l f .  Not- 
v i t h s t a n d i n g  t h e  f a c t  t h a t  m i n e r a l i z a t i o n  (found t o  d a t e )  i n  t h e  
"copper b e l t "  h a s  been uneconomic mainly because  of s i z e :  

( i )  anomalous geochemical areas should  b e  more thoroughly 
prospec ted  t o  a s c e r t a i n  t h e  s o u r c e  of t h e  anomalies;  

( i i i )  s t r i p p i n g ,  where i n d i c a t e d ,  should b e  done by,  Cat, 
hand, o r  h y d r a u l i c k i n g  t o  prove up d r i l l  t a r g e t s ;  

( i v )  sha l low d r i l l i n g  should  b e  done, where i n d i c a t e d  by 
s t r i p p i n g ,  p r o g r e s s i n g  t o  deeper  d r i l l i n g  where warran ted .  

R e s p e c t f u l l y  submi t ted ,  A 

M.A.  M i t c h e l l  
G e o l o g i s t  
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DECLARATION OF EXPENSES I N  THE FORM OF WAGES AND INCIDENTALS 

ON THE DANA CLAIM GROUP ~ - - _ - - - - _ _ ~ _ .  . 

Name Dates Worked Days Wages T o t a l  

W .  S h e l l s h e a r  A ~ g . 5 / 7 0  - Aug.14/70 10 $15.00/dy. $ 150.00 
P .  F i s h e r  10 $15.00/dy .  150.00 
Pl.  N i t c l ~ e l l  10 $ 3 1 . 6 7 / d y .  316.70 
D.  Cromie 10 $14.00/dy. 140.00 

I 1  1 1  

1 1  I 1  

1 1  11 

I n c i d e n t a l s  

99 S o i l  Geochemical Samples (assayed 2 metals) $1.70/sample 168.30 

He l i cop te r  Se rv ice  ( r e f .  i nvo ices  3164 6 3248 - 
Vancouver I s l a n d  He l i cop te r s )  939.50 

$1,906.50 

w , -  w w 
Marvin A .  M i  t c l i e l l  , I3 . Sc  . 
Geologis t  
Dolly Varden Mines L t d .  (NPL) 

February 16,  1971 
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I ,  ?Iarvin A .  M i t c h e l l  of Vancouver, B . C . ,  do hereby s t a t e :  

(1) t h a t  I have a degree  i n  Geologica l  Engineer ing 
g r a n t e d  by Montana Col lege  of Minera l  Sc ience  & 
Technology, Butte, Montana, U.S.A.; 

( 2 )  t h a t  I a m  a n  employee of Dolly Varden Mines Ltd .  (NPL) ,  
S u i t e  1400, 409 G r a n v i l l e  S t r e e t ,  Vancouver 2 ,  B . C . ,  
and have been s i n c e  September 1968; 

(3 )  t h a t  I r e s i d e  a t  S u i t e  204,  3777 Cambie Street ,  
Vancouver 9 ,  B . C . ;  

( 4 )  t h a t  I am r e g i s t e r e d  w i t h  t h e  P r o f e s s i o n a l  Engineers  
A s s o c i a t i o n  of B r i t i s h  Columbia, as a n  e n g i n e e r  i n  
t r a i n i n g ;  

(5)  t h a t  I have p e r s o n a l  knowledge of t h e  Do l ly  Varden 
p r o p e r t i e s  and t h e  work d e t a i l e d  i n  t h i s  r e p o r t  was 
done untlcr m v  d i rc’c t i on  and  supcrvi si o n  f rot11 M;ly 
t I 1 r o u g i i  Ai ip , i is t  1070 .  

Marvin A .  M i t c h e l l ,  B.Sc. 

February 16, 1971 
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