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I 

I N T R O D U C T I O N  

A Geo-X Surveys Ltd.  f i e l d  crew under t h e  d i r e c t  f i e l d  

s u p e r v i s i o n  of W . K .  Lee, P.Eng., completed a  reconna issance  

magnetometer, geochemical and g e o l o g i c a l  program a t  t h e  

r e q u e s t  of Kelso Exp lo ra t ions  L t d . ,  (N .P .L . ) ,  470 G r a n v i l l e  

S t r e e t ,  Vancouver 2 ,  B . C .  The work was c a r r i e d  out  between 

J u l y  3 and J u l y  6 ,  1 9 6 8  on t h e  M i l l  c l a im  group s i t u a t e d  approx- 

ima te ly  10 m i l e s  n o r t h  of Hope, B . C .  

Th i s  r e p o r t  d e s c r i b e s  t h e  f i e l d  procedures  and d i s c u s s e s  

t h e  r e s u l t s  of t h e  above program. 

LOCATION AND ACCESS 

The p r o p e r t y  i s  e a s i l y  reached by d r i v i n g  approximately  

8 m i l e s  n o r t h  of Hope, B . C . ,  a long  Trans Canada Highway No. 1 

t o  t h e  Gian t  Mascot Mine road and hence 2 .5  m i l e s  west a long  

a  good g r a v e l  road ( s e e  Locat ion Map - Figure  1).  

CLAIMS AND OWNERSHIP 

The M i l l  group c o n s i s t s  of 8 l o c a t e d  minera l  c l a ims  i n  

t h e  New Westminster  M . D .  They a r e  owned o u t r i g h t  by Kelso 

Exp lo ra t ions  L td .  ( N . P . L . ) ,  414 - 470 G r a n v i l l e  S t r e e t ,  Van- 

couver 2 ,  B . C .  The M i l l  c l a im group is p a r t  of a  l a r g e r  block 

of c la ims  a l s o  owned by Kelso Exp lo ra t ions  L td .  ( s e e  Claim Map 

- Figure  2 ) .  
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The minera l  c la ims  comprising t h e  M i l l  Group and 

t h e i r  corresponding record  numbers a r e  a s  fo l lows :  

Claim Names Record Numbers 

M i l l  1 t o  M i l l  8,  i n c l .  15861 t o  15868, i n c l .  

TOPOGRAPHY 

The topography i s  mountainous wi th  t h e  h i g h e s t  e l eva -  

t i o n  on t h e  p rope r ty  be ing  approximately  2,150 f e e t  above 

sea  l e v e l .  Puckat Creek t o  t h e  sou th  and S tu lkawhi t s  Creek 

t o  t h e  n o r t h  f low i n  s t e e p  V-shaped v a l l e y s  e a s t e r l y  t o  t h e  

F r a s e r  R ive r .  

Old logging  roads  c r o s s  t h e  p rope r ty  and provide  good 

a c c e s s  t o  some s e c t i o n s  of t h e  p r o p e r t y .  However, t r a v e l  o f f  

t h e s e  roads  i s  ve ry  d i f f i c u l t  due t o  heavy underbrush and 

s t e e p  s l o p e s .  

SURVEY CONTROL 

When p o s s i b l e ,  survey l i n e s  were run a long  roads  o r  

s t r eams  s o  l o c a t i o n  r e f e r e n c e  p o i n t s  could be ob ta ined  from 

a e r i a l  photographs .  Other l i n e s  were e s t a b l i s h e d  by pace and 

compass su rveys .  

Magnetic r ead ings  were taken  a t  100 f o o t  i n t e r v a l s  

a long  survey  l i n e s  and each s t a t i o n  was f lagged  and marked. 



R E G I O N A L  GEOLOGY 

Late  Pa l eozo ic  and Ea r ly  Mesozoic rocks  u n d e r l i e  t h e  

a r e a  between Hope and Yale,  B . C .  These rocks  c o n s i s t  of 

sedimentary and metamorphic rocks  of t h e  Chi l l iwack Group 

which a r e  thought  t o  be  Carboniferous  o r  younger (Ca i rnes ,  

1 9 4 2  - G.S.C. Map 7 3 7 6 ) .  

I n t r u s i v e  rocks  found i n  t h e  a r e a  may be d iv ided  i n t o  

two main groups a s  f o l l o w s :  

Group 2 - Upper J u r a s s i c  and l a t e r  - 
Gran i t e ,  g r a n o d i o r i t e ,  q u a r t z  d i o r i t e  

Group 1 - Middle t o  Upper J u r a s s i c  - 

S e r p e n t i n e ,  d i o r i t e ,  gabbro,  amphibol i t e ,  horn- 
b l e n d i t e ,  py roxen i t e  and p e r i d o t i t e .  Aho,1954, 
d e s c r i b e s  n i c k e l i f e r o u s  rocks  i n  t h e  a r e a  as  
fo l lows  : 

A l l  known n i c k e l i f e r o u s  p y r r h o t i t e  d e p o s i t s  
i n  t h e  a r e a  occur  i n  t h e  u l t r a m a f i c  rocks  of 
Group 1. These n i c k e l i f e r o u s  u l t r a m a f i c  and 
g e n e t i c a l l y  a s s o c i a t e d  d i o r i t e s  and n o r i t e s  a r e  
among t h e  youngest of s e v e r a l  ages  of Mesozoic 
i n t r u s i v e  rocks  i n  t h e  Hope a r e a .  

The n i c k e l i f e r o u s  d e p o s i t s  of t h e  P a c i f i c  
Nicke l  Mines a r e  a s s o c i a t e d  wi th  metamorphic and 
i n t r u s i v e  rocks  of t h e  B . C .  Coast Mountains which 
have undergone repea ted  Mesozoic orogenic  and 
igneous a c t i v i t y .  

The s e r p e n t i n e  bod ie s  a s s o c i a t e d  w i t h  l a r g e  
f a u l t s  i n  t h e  Hope a r e a  i n d i c a t e  deep t r a n s g r e s -  
s i v e  s t r u c t u r e s .  

LOCAL GEOLOGY 

An unders tanding  of t h e  g e o l o g i c a l  environment which 

produced t h e  Giant  Mascot Mines n icke l -copper  d e p o s i t s  i s  



e s s e n t i a l  b e f o r e  r e a l i s t i c  i n t e r p r e t a t i o n  of geo log ica l  

in format ion  ob ta ined  on t h e  M i l l  group can be made. A sum- 

mary of t h e  l i t h o l o g i c  u n i t s  and t h e i r  d e s c r i p t i o n s  a s  

recognized by Aho,1954, is g iven  below. They a r e  l i s t e d  i n  

o r d e r  of dec reas ing  age .  

1. Metamorphic Rocks ( L a t e  Pa l eozo ic )  

The metamorphic rocks  c o n s i s t  mainly of f i n e -  
g ra ined  g a r n e t i f e r o u s  quartz-mica s c h i s t s  of r e l a t i v e l y  
uniform composit ion and t e x t u r e  - probably de r ived  from 
s i l t s .  The s c h i s t s  c o n t a i n  q u a r t z ,  p l a g i o c l a s e  ( ~ n ~ ~ ~ ~ 2 ' ,  
b i o t i t e  and ga rne t  and may o r  may no t  be  a s s o c i a t e d  w~ 
minor g r a p h i t e ,  magnet i t e ,  p y r r h o t i t e  and r u t i l e .  Minor 
muscovite and c h l o r i t e  r e t r o g r e s s i v e  a f t e r  b i o t i t e  a r e  
common. Some rocks  may c o n t a i n  corroded g r a i n s  of s t a u -  
r o l i t e  and o t h e r s  sma l l  amounts of hornblende.  More 
p e l i t i c  rocks  c o n t a i n  corroded a n d a l u s i t e  which i n  p l a c e s  
has  r e t r o g r e s s e d  t o  muscovite and c h l o r i t e .  

Bas ic  f lows a s s o c i a t e d  wi th  t h e  above s c h i s t s  have 
t h e  fo l lowing  minera l  assemblage: 

Blue-green hornblende,  z o i s i t e ,  q u a r t z  and g r a p h i t e .  

The above rocks  have been c l a s s e d  by Aho,1954, a s  
be ing  " i n  t h e  s t a u r o l i t e  - kyan i t e  s u b f a c i e s  of t h e  
amphibol i t e  f a c i e s ,  c h a r a c t e r i s t i c  of moderate t o  h igh  
grade  r e g i o n a l  metamorphism". 

2 .  Older Quartz D i o r i t e  ( E a r l y  Mesozoic?) 

L igh t  g rey ,  s l i g h t l y  shea red ,  medium t o  c o a r s e  
g ra ined  q u a r t z  d i o r i t e ,  commonly w i t h  b l u e - t i n t e d  q u a r t z .  

3 .  D i o r i t e s  w i th  g r a d a t i o n s  t o  N o r i t e  ( L a t e  Mesozoic) 

These rocks  a r e  c u t  by u l t r a b a s i c s  and occur a s  
i n c l u s i o n s  w i th in  them. They i n p a r t  i n t e r m i n g l e  w i th  
and grade  i n t o  t h e  u l t r a b a s i c s  a t  t h e  c o n t a c t s .  They 
a r e  medium t o  f i n e  g ra ined ,  hypidcomorphic i n  t e x t u r e ,  
and show d i s t i n c t  primary l i n e a t i o n  o r  f o l i a t i o n  i n  
p l a c e s .  They a r e  composed of p l a g i o c l a s e ,  hypers thene ,  
hornblende,  a u g i t e ,  and u s u a l l y  c o n t a i n  l e s s  t h a n  40% 
maf i c  mine ra l s .  



The d i o r i t e s  o f t e n  g r a d e  i m p e r c e p t i b l y  i n t o  
n o r i t e  and from q u a r t z - f r e e  t o  q u a r t z - r i c h  r o c k  t y p e s .  
They a l s o  show s h a r p l y  d e f i n e d  c r o s s - c u t t i n g  r e l a t i o n s .  

4 .  U l t r a b a s i c  Kocks ( L a t e  Mesozoic) 

These r o c k s  a r e  e s s e n t i a l l y  p e r i d o t i t e ,  p y r o x e n i t e  
and h o r n b l e n d i t e  which form s t o c k l i k e  i n t r u s i o n s  and 
s m a l l e r  p l u g s .  Most of  t h e s e  r o c k s  c o n t a i n  no Peld-  
s p a r .  Most of t h e  r o c k s  a r e  medium t o  f i n e  g r a i n e d  
and a r e  a l l o t r i o m o r p h i c  o r  hypidiomorphic  i n  t e x t u r e  
when o l i v i n e  o r  pyroxene p redomina te ,  and c o a r s e l y  por -  
p h y r i t i c  o r  p o i k i l i t i c  i n  t e x t u r e  when dominated by 
h o r n b l e n d e .  

5 .  Hornblende  D i o r i t e  ( L a t e  Mesozoic)  

The hornb lende  d i o r i t e  o c c u r  a s  s m a l l  b o d i e s  a l o n g  
c o n t a c t s  between e a r l i e r  r o c k s .  V a r i o u s  o t h e r  minor 
l a t e  d i f f e r e n t i a t e s  a r e  a l s o  p r e s e n t .  

6 .  D ikes ,  v e i n s ,  and a l t e r a t i o n s ,  b r o a d l y  contemporaneous 
w i t h  f r a c t u r i n g  and f a u l t i n g .  

M i l l  Claim Group 

L i t h o l o g i c  U n i t s  Recognized 

Most of t h e  r o c k  u n i t s  mapped on t h e  M i l l  Claim Group 

a r e  me tased imenta ry  r o c k s  t h a t  b e l o n g  t o  t h e  C h i l l i w a c k  Group 

which a r e  t h o u g h t  t o  b e  C a r b o n i f e r o u s  o r  younger ( C a i r n e s  1942,  

G.S.C. Map 7 3 7 6 ) .  The r o c k s  have  undergone medium g r a d e  meta- 

morphism s i m i l a r  t o  t h a t  d e s c r i b e d  by Aho,1954, f o r  t h e  G i a n t  

Mascot P r o p e r t y .  However, no k y a n i t e  o r  s i l l m a n i t e  c r y s t a l s  

were r e c o g n i z e d  i n  t h e  s c h i s t s  mapped on t h e  M i l l  Group. 

. 1 .  Metasedimentary  Rocks 

( a )  Quar tz  - S e r i c i t e  - B i o t i t e  S c h i s t  

A f i n e  g r a i n e d  b l a c k - g r e y  r o c k  e x h i b i t i n g  w e l l  
developed s c h i s t o s i t y .  Thin  w h i t e  q u a r t z  l a y e r s  com- 
monly p a r a l l e l  t h e  s c h i s t o s i t y .  They a re  a  p r o d u c t  of  
b o t h  c o m p o s i t i o n a l  l a y e r i n g  and metamorphic d i f f e r e n t i -  
a t i o n .  O c c a s i o n a l  c a l c i t e  l e n s e s  o c c u r  i n  t h e  s c h i s t s .  



( b )  Q u a r t z i t e  

Layers of f i n e  g ra ined  t a n  co loured  grey  G O  wh i t e  
q u a r t z i t e  a r e  found i n t e r l a y e r e d  i n  t h e  quar tz-mica  
s c h i s t .  The rocks  a r e  moderate ly  f r a c t u r e d  and s l i g h t l y  
s t a i n e d  wi th  l i m o n i t e .  The l a y e r s  a r e  one i n c h  t o  
twenty-four  i nches  t h i c k  and a r e  w e l l  exposed a long  t h e  
Gian t  Mascot road c u t s  below t h e  t a i l i n g s  pond. 

( c )  P h y l l i t i c  - Graph i t e  S c h i s t  

Th i s  rock i s  b l a c k ,  f i n e  g ra ined  and very  f i s s i l e .  
It forms l a y e r s  1 t o  1 2  i nches  t h i c k  and i s  l o c a l  i n  
e x t e n t .  Smal l  d r a g  f o l d s  a r e  commonly found i n  t h e s e  
l a y e r s  which appear  t o  have a c t e d  a s  zones  of p e r f e r -  
e n t i a l  s l i p p a g e  d u r i n g  s h e a r i n g .  

( d )  Boulder - Pebble  Conglomerate 

Th i s  rock t y p e  was t h e  most e x t e n s i v e  u n i t  mapped 
on t h e  p r o p e r t y .  It is composed of w e l l  rounded bou lde r s  
and pebbles  of d i o r i t e ,  q u a r t z  d i o r i t e ,  p o r p h y r i t i c  
r h y o l i t e ,  q u a r t z i t e ,  quartz-mica s c h i s t s  and u l t r a m a f i c s .  
The ma t r ix  which t e n d s  t o  be f r i a b l e  i s  composed of 
a r g i l l i t e ,  s i l i c a  and c a l c i t e .  

The conglomerate changes composi t ion and t e x t u r e  
a l o n g  a  narrow zone which t r e n d s  nor th -sou th  through 
t h e  middle of c l a ims  M i l l  5  and 7 ( F i g u r e  3 ) .  Composi- 
t i o n  c o n s i s t s  mainly of d i o r i t i c  rocks  w i th  s u b o r d i n a t e  
amounts of o t h e r  rock t y p e s .  

Rock t y p e s  a ,  b ,  and c ,  a r e  mapped a s  one u n i t  due 
t o  t h e i r  d i s con t inuous  and i n t e r l a y e r e d  n a t u r e .  Composi- 
t i o n a l  and t e x t u r a l  r e l a t i o n s h i p s  sugges t  t h e y  were 
formed mainly from s i l t s  and f i n e  g ra ined  sand .  No ga r -  
n e t i f e r o u s  s c h i s t s  a s  mapped by Aho, 1954 ,  on t h e  Gian t  
Mascot P rope r ty ,  were encountered.  

2 .  Igneous Rocks 

( a )  Amphiboli te  

A sma l l  exposure of f i n e  g r a i n e d ,  da rk  green  amphi- 
b o l i t e  i s  exposed a long  t h e  bottom of S t u l k a w h i t s  Creek 
( F i g u r e  3 - Map P o c k e t ) .  The amph ibo l i t e  is d e r i v e d  
from a  metamorphosed b a s a l t  f low which h a s  undergone 
s l i g h t  s e r p e n i t i z a t i o n .  The amph ibo l i t e  i s  i n t e r l a y e r e d  
w i th  metasediments and r e p r e s e n t s  t h e  metamorphic assemb 
l a g e  d e s c r i b e d  by Aho, 1954 .  



( b )  Hornblende D i o r i t e  

The rock i s  medium g ra ined  i n  which most of t h e  
hornblende has  r e t r o g r e s s e d  t o  b i o t i t e  and c h l o r i t e .  
Outcrop occu r s  two- th i rd s  of t h e  way up Puckat  Creek.  

( c )  G r a n i t i c  Gneiss  

Medium t o  c o a r s e  g ra ined  g r a n i t i c  g n e i s s  ou t c rops  
a long  t h e  bottom of Puckat Creek approximately  a  t h i r d  
of t h e  way up from t h e  highway. F o l i a t i o n  a t t i t u d e s  
i n  t h e  g n e i s s  i n d i c a t e  a  smal l  a n t i c l i n e  which t r e n d s  
nor th-south .  

STRUCTURAL GEOLOGY - 

The main s t r u c t u r a l  t r e n d  on t h e  p r o p e r t y  i s  n o r t h -  

s o u t h .  S c h i s t o s i t y  a t t i t u d e s  sugges t  a  s e r i e s  of t i g h t  a n t i -  

c l i n e s  and s y n c l i n e s  c r o s s  t h e  a r e a  a long  nor th-south  a x i a l  

p l a n e s .  Shea r ing  and f a u l t i n g  has  a l s o  occurred a long  p re -  

dominantly nor th-south  p l a n e s .  

GEOCHEMICAL SOIL SURVEY 

Procedure  - 

A l l  s o i l  samples were t a k e n  from t h e  B ho r i zon .  Samples 

were t h e n  placed i n  s t anda rd  water  r e s i s t a n t  geochemical bags ,  

s e a l e d  and shipped t o  Vancouver. They were s t r u n g  up and a i r  

d r i e d  i n  t h e  Geo-X Surveys Ltd .  s toreroom, t h e n  s e n t  t o  T.S.L. 

L a b o r a t o r i e s  f o r  a n a l y s i s .  Samples were analyzed f o r  Cu and 

N i  u s i n g  h o t  a c i d  e x t r a c t i o n  method (See  Appendix I ) .  

The C e r t i f i c a t e  of Analys i s  of 57 samples (T.S.L.  Report  

V-3950-1, 2 and 3) i s  da t ed  J u l y  11, 1 9 6 8  and was rece ived  on 

J u l y  1 2 ,  1968 .  



RESULTS 

A t o t a l  of 54 s o i l  and s i l t  samples were analyzed and 

t h e  s t a t i s t i c s  fo l low:  

Metal Ar i thmet ic  Mean ( A M )  Maximum Value Minimum Value 

C u  40 p .p .m.  1010 p.p.m. 10 p.p.m. 

N i 201 p.p;m. 920 p.p.m. 6 8  p.p.m. 

Metal  va lue  between 14 and 2; t i m e s  t h e  a r i t h m e t i c  

mean may be c l a s s e d  a s  " p o s s i b l e  anomalous" and t h o s e  over  

2 4  t i m e s  t h e  AM a s  "probably anomalous". Thus t h e  r e s u l t s  

may be c l a s s e d  a s  fo l lows :  

Metal P o s s i b l e  Anomalous Probably Anomalous 

cu 60 to 100 p.p.m. + 100 p.p.m. 

N i 302 t o  503 p.p.m. + 503 p.p.m. 

I n  c a l c u l a t i n g  t h e  a r i t h m e t i c  mean v a l u e s  f o r  Cu and 

N i ,  t h e  h igh  r e s u l t s  from samples t aken  from S tu lkawhi t s  Creek 

were no t  i nc luded .  

The w r i t e r  f e e l s  t h a t  contaminat ion of s t ream s i l t s  i n  

S tu lkawhi t s  Creek from t h e  Giant  Mascot Mines t a i l i n g s  pond 

r ende r s  meaningless  t h e  r e s u l t s  of silt samples t aken  from 

S tu lkawhi t s  Creek. 

Based on t h e  above g e n e r a l  c l a s s i f i c a t i o n ,  two s l i g h t l y  

i n t e r e s t i n g  geochemical a r e a s  f o r c o p p e r  were l o c a t e d .  The 

f i r s t  a r e a  i s  a t  t h e  end of t h e  survey l i n e  on Claim M i l l  4 

where an i s o l a t e d  va lue  of 159 p.p.m. Cu was ob ta ined .  The 

o t h e r  a r e a  of i n t e r e s t  is l o c a t e d  a long  t h e  Giant  Mascot Mine 

road where v a l u e s  of 66  t o  83 p.p.m. Cu a r e  ob ta ined  from 

s o i l s  on Claim M i l l  8 .  

No anomalous N i  r e s u l t s  were ob ta ined  from t h e  p r o p e r t y  

except  t h o s e  samples t aken  from S tu lkawhi t s  Creek. 
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Frequency d i s t r i b u t i o n  h i s tograms  of t h e  copper and 

n i c k e l  r e s u l t s  a r e  drawn on F igu re  4 .  R e s u l t s  of t h e  s o i l  

a n a l y s i s  and sample l o c a t i o n s  a r e  p l o t t e d  on F igu re  5 (Map 

Pocke t )  . 

MAGRETONETER SURVEY 

A J a l a n d e r  Fluxgate  Magnetometer (Type 46-65)  was 

used throughout  t h e  survey .  The ins t rument  i s  d i s t r i b u t e d  

by Huntec Limited,  1450 OIConnor Drive,  Toronto 1 6 ,  On ta r io .  

S p e c i f i c a t i o n s  f o r  t h e  ins t rument  a r e  a t t a c h e d  a s  

Appendix 11. 

Magnetic r ead ings  were recorded a t  100 f o o t  i n t e r v a l s  

a long  t h e  survey l i n e s  and c o r r e c t e d  f o r  d i u r n a l  v a r i a t i o n .  

The c o r r e c t e d  r e s u l t s  and l o c a t i o n  of each r e a d i n g  i s  p l o t t e d  

on F igure  6 (Map p o c k e t ) .  

Ar i thmet ic  average of 240 magnetometer r e a d i n g s  i s  

710 gammas. The h i g h e s t  r e a d i n g  ob ta ined  was 1440 gammas, 

t h e  lowest  490 gammas. A sma l l  magnetic h igh ,  des igna t ed  

Anomaly 1 was l o c a t e d  near  t h e  co rne r  pos t  of c l a ims  M i l l  3 ,  

4 ,  5 and 6 ( F i g u r e  6 ,  Map pocke t )  . 
The anomaly is approximately  100 f e e t  wide, 200 f e e t  

l ong ,  t r e n d s  n o r t h e a s t ,  and i s  open on bo th  ends .  

No o t h e r  a r e a s  of i n t e r e s t  were d e l i n e a t e d  by t h e  mag- 

n e t i c  su rvey .  



No n i c k e l i f e r o u s  u l t r a m a f i c  rocks  were found on t h e  

M i l l  Claim Group. Two s l i g h t l y  i n t e r e s t i n g  copper geochem- 

i c a l  a r e a s  were d e l i n e a t e d ,  bu t  ou t c rops  i n  t h e s e  a r e a s  do 

no t  i n d i c a t e  t h e  presence of economic c o n c e n t r a t i o n s  of 

copper .  

No anomalous n i c k e l  r e s u l t s  were ob ta ined  i n  t h e  geo- 

chemical  survey .  Background r e s u l t s  from t h e  geochemical 

n i c k e l  a n a l y s i s  a r e ,  i n  t h e  op in ion  of t h e  w r i t e r ,  t o o  h igh  

f o r  t h e  metasedimentary rbcks  unde r ly ing  most of t h e  M i l l  

Group. Check a n a l y s e s  a r e  now be ing  completed t o  determine 

t h e  cause  of t h e s e  h igh  r e a d i n g s .  

One magnetic h igh  was o u t l i n e d  d u r i n g  t h e  su rvey .  

S i t u a t e d  near  t h e  co rne r  pos t  of Claims M i l l  3 ,  4 ,  5 ,  and 

6 ,  t h e  anomaly is approximately  100 '  by 300' and t r e n d s  

n o r t h e a s t .  

A more d e t a i l e d  magnetic survey combined wi th  an  e l e c -  

t romagnet ic  survey should be  cons idered  f o r  t h i s  anomalous 

a r e a .  

Except f o r  t h e  above a r e a ,  no o t h e r  work is recommended 

f o r  t h e  M i l l  Claim Group. 

w i l f r e d  KV\T~T/ # 
, .... .%\ 

Vancouver, . ( A' 
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APPENDIX I 

TELEX: 04.50613 
CODE NAME: TSL-LABS-VCR. 

.TELEPHONE 688-3504 
AREA CODE 604 

Methods of Determination of Copper,Lead,Zinc 
Silver,Nickel-and Cobalt in Geochemical 

The fines are separted to minus 80 mesh, 
through a nylon screen. 

1 gram sample is digested with Nitric Acid, 
and the volume brought to ten mils. 

This solution is suhitted to the Atomic Absor?tion 
Spectrophotoneter and the elements are read and 
compared against appropriate standards. The ana;ytical 
lines used are: 

Copper 3271 

Lea< 2833 

silvei. , 3280 

h'ickel 2320 

Cobalt ' 2407 

June 21, 1968. 
T.S.L. LABORATORIES LTD. 



Temperature compensated up to 
1 gamna per degree Fahrenheit. 

Improved voltage stabilization 
circuit. Battery condition 
does not effect the readings 
within the given limits. 

New easily available batteries. 

Each instrument is individually 
calibrated. The readings are 
essentially linear. 

Max imun 10 gammas (range 1) 
Accuracy: 

Dimensions: Diameter 3 5/32 in.. 
Length 10 in. 

Batteries: 1.5 volt 
Diameter 9/16 in. 
Length 1 31/32 in. 

Weight: 3.2 15s. 

Designed by: 

N. Jalander, M.Sc. el. eng., 
Geophysicist. 
Belsinki, Finland. 

Manufactured by: 

Optillinen Tehdas Oy, 
Helsinki, Finland. 

This instrument has been used 
for many years, with good 
results, by mining and prospect- 
ing companies in different parts 
of the world. The improved type 
of instrument is a result of 
research done on this basis, as 
well as the personal experience 
of the designer, under both 
arctic and tropical conditions. 

DISTRIBUTED BY 

EARTii AND MARINE SCIENCES 

MANUFACTURING . RESEARCH 

Branrk 0ffier.r: 
1253 McGilI Collc~e Ave.. Montreol 2, P.Q..  Canado. Tel: 878.4357 
637 W. Hoitings Street, Voncouvrr I .  KC., Cvnodo. ie l ;  681-2496 



APPENDIX I11 

Cost Breakdown 

The fo l lowing  is a c o s t  breakdown f o r  t h e  Claims 

M i l l  1 t o  8 ,  Hope, B . C .  a r e a .  

4 .5  l i n e  mi l e s  v e r t i c a l  component 
magnetometer survey @ $120/line mi le  $540 . O O  

58 s o i l  and silt samples @ $4.60 each 266 . O O  

Mapping, e t c .  1 2  5.00 

$931.00 

The above is i n c l u s i v e  of r e p o r t  and d r a f t i n g .  

P r e s i d e n t .  



APPENDIX I V  

Name P o s i t i o n  D a t e s  Worked 

W . K .  Lee Survey  S u p e r v i s o r ,  P.Eng.  J u l y  3 - J u l y  6/68 
R e p o r t  p r e p a r a t i o n ,  

i n t e r p r e t a t i o n  o f  d a t a  J u l y  8 and 17/68 

D .  Marks F i e l d  A s s i s t a n t ,  B.Sc .  J u l y  3 - J u l y  6/68 
Magnetometer O p e r a t o r  
D a t a  Reduc t ion  J u l y  8 ,  9 ,  10/68  

D .  Yip  Draughtsman, 
Da ta  R e d u c t i o n  - 44 h r s .  Ju1.y 9/68 



APPESDIX I V  

PERSONSEL 

Name : L E E ,  Wi l f red  Kwong 

Educa t ion :  B . s c . ( ~ n ~ . )  - Q u e e n ' s  U n i v e r s i t y  
M.Sc.(Geol.)  - U n i v e r s i t y  of Washington, 

S e a t t l e .  

P r o f e s s i o n a l  P r o f e s s i o n a l  Engineer of B r i t i s h  Columbia 
A s s o c i a t i o n s  : and On ta r io .  

Nember of G.S.A. Geolog ica l  Engineer .  

Exper ience :  Engaged i n  t h e  p r o f e s s i o n  s i n c e  1962  w h i l e  
employed wi th  Ear l - Jack  E x p l o r a t i o n  S y n d i c a t e ,  
Precambrian Mining S e r v i c e s  L t d . ,  I n l and  
Copper L t d . ,  Westland Mines L td .  

P r e s e n t l y  employed a s  Engineer  w i t h  Geo-X 
Surveys  L t d .  

Exper ience i n  Mexico, United S t a t e s  and Canada. 



APPENDIX IV 

PERSONNEL 

NAME: MARK, David 

EDUCATION: Gradua te  of L o r d  Tweedsmuir  Senior  Secondary 
School in  Sur rey ,  B. C. - 1964. 

B. Sc. with Geophysics Major  - Univers i ty  of 
Br i t i sh  Columbia - 1968. 

EXPERIENCE: 1965 - Assis tan t  P rospec to r  four  s u m m e r  months  
fo r  Tulsequah Syndicate (New Taku Mines  & Homestake  
Mine ra l  Development). 

1966 - Magnetometer  Opera tor  and Ass i s t an t  P r o s -  
pector during four  s u m m e r  months fo r  Mastodon 
Highland Be l l  Mines Ltd. 

1967 - P a r t y  Chief during four  months  of s u m m e r  
work  fo r  Anaconda Co. (Canada)  Ltd. doing s o i l  
sampling,  prospecting,  c l a i m  staking and geological  
mapping. 
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