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SUMMRRY: 

T h e  " T a s  P r o p e r t y "  consis ts  o f  131 u n i t s  located 
a p p r o x i m a t e l y  50 km n o r t h  o f  F o r t  St. James, b. C. T h e  TRS 2-5 
are h e l d  u n d e r  o p t i o n  from 6% D. H a l l e r a n  of  For-t St. James w i t h  
t h e  r e m a i n i n g  TQS 6-1121 owned 180% by Nuranda. 

D u r i n g  1984 a n d  1985 g e c c h e m i c a l  50i 1 csampl ing  s u r v e y s  were 
carried o u t  o n  t h e  p r o p e r t y .  I n  1'386, Noranda p e r s o n n e l  u n d e r  t h e  
s u p e r v i s i o n  o f  Lor-ne Warner-, c o m p l e t e d  an a d d i t  ional g e o c h e m i c a l  
soi l  sarripl i n g  as w e l l  a5 rnagnetonieter-  s u r v e y s .  Minut* h a n d  and  cat 
t r e n c h i n g  was a lso  completed o v e r  a n c m m l o u s  zctnes.  

F u r t h e r  wcwk c l ; l n s i s t  i n g  o f  a d d i t  iuna l  g e o c h e m i c a l  soil 
s a m p l i n g ,  p r o s p e c t i n g  and  g e o l o g y  o f  t h e  TRS p r o p e r - t y  is 
recommended.  Diartiond d r i l l i n g  over  t h e  m i n e r a l i z e d  z o n e s  is a l s o  
recommended.  
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INTRODUCTION: 

P u r o o s e :  

The  p u r p o s e  of t h i s  w o r k  is t o  assess t h e  p o t e n t i a l  of t h e  
TFIS p r o p e r t y  f o r  Cu-FIu m i n e r a l i z a t i o n .  

L o c a t  ion  and FIccess: 

T h e  TRS p r o p e r t y  is l o c a t e d  a p p r o x i m a t e l y  50 km n o r t h  of Fort  
S t .  J a m e s  ( F i g u r e  1). The+ p r o p e r t y  1 ies on T a o l i n c h e n k o  C r e e k ,  
a p p r o x i m a t e l y  6.5 km s o u t h e a r j t  of I n z a n a  Lake .  

Recess t o  t h e  p r o p e r t y  is b y  2 w h e e l  d r i v e  from F o r t  S t .  
James v i a  t h e  I n z a n a  L a k e  N a t i o n s  l o g g i n g  r o a d .  

C l a i m  S t a t u s :  

T h e  TFIS p r o p e r t y  cons i s t s  of 131 u n i t s  nnf m o d i f i e d  g r i d  
claims. T h e  f o l l o w i n g  is t h e  re levant  d a t a  ( F i g u r e  2) : 

NRME RECORD # UNITS RECORD DRTE 

TRS 2 
TFIS 3 
TFIS 4 
TRS 5 
TRS 6 
TRS 7 
TRS 8 
TFIS 9 
TFIS 10 

7448 
7449 
7450 
745 1 

7701 

7703 
7704 

77aa 

77a2 

12 
9 
12 
8 
15 
20 
20 

15 
2a 
-- 

December 
December  
December 
December  
J u n e  24, 
J u n e  24, 
J u n e  24, 
J u n e  24, 
J u n e  24, 

30 , 1985 
30, 1985 

30, 1985 
1986 
1986 
1986 
1986 
1986 

30, 198s 

131 u n i t s  

T h e  TFIS 2-5 are c u r r e n t l y  u n d e r  o p t i o n  t o  N o r a n d a  E x p l o r a t i o n  
f r o m  R. D. H a l l e r a n  of F o r t  St. Jaroes. T h e  TFIS 6-10 a r e  owned 
100% b y  N a r a n d a  E x p l o r a t i o n .  

P r e v i o u s  War-k: 

T h e  c o p p e r  s h o w i n g s  on TFIS 1 were i n i t i a l l y  d i s c o v e r e d  d u r i n g  
r o a d  c o n s t r u c t  ion. T h e r e  is no  r e c o r d  of a n y  systematic 
e x p l o r a t i o n  h a v i n g  o c c u r r e d .  T h e  area w a s  s t a k e d  i n  1984 by FI. D. 
Halleran a f t e r  t h e  d i s c o v e r y  o f  s i g n i f i c a n t  g o l d  v a l u e s  a s s o c i a t e d  
w i t h  t h e  c o p p e r .  

I n  t h e  late 1960's. t h e  area o f  T R S  9 a n d  TFIS 18 w a s  s t a k e d  
a n d  e x p l o r e d  b r i e f l y  a s  a p o r p h y r y  c o p p e r  p r o s p e c t .  
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D u r i n g  1 9 8 4  and 1'385, g e o c h e m i c a l  so i l  s a m p l i n g  s u r v e y s  were 
c a r r i e d  o u t  on t h e  TFIS 1 a n d  TFIS 1-5, r e s p e c t i v e l y .  Reference t o  
t h e  1984 soil g e o c h e m i c a l  s u r v e y  can b e  f o u n d  i n  t h e  " R e p o r t  o n  
S o i l  G e o c h e m i c a l  S u r v e y " ,  TQS 1, by L o r n e  Warrier, O c t o b e r  1385. 

Reaional G e o l o o v :  

T h e  claims l i e  w i t h i n  t h e  " Q u e s n e l  T r o u g h " ,  a broad NNW 
t r e n d i n g  b e l t  o f  marine volcanics ,  vo lcan ic l a s t  ics a n d  s e d i m e n t s ,  
l o c a l l y  i n t r u d e d  by c a l c - a l k a l i n e  i n t r u s i v e  s t o c k s .  
M i n e r a l i z a t i o n  on t h e  p r o p e r t y  a p p e a r s  t o  b e  related t o  t h e  
imp l acemen t  of i n t r u s i v e  bod  ies. 

GEOCHEMICFIL SURVEY: 

G r i d  Preoarat  i o n :  

Two g r i d s  were e s t a b l i s h e d  for  g e o c h e m i c a l  s o i  1 s u r v e y i n g .  
O n e  g r i d  c o v e r s  t h e  TFIS 2, 4, E, a n d  7 claims and is a n  e x t e n s i o n  
of t h e  main g r i d .  T h e  e x t e n s i o n  cons is t s  of 2 4 . C 0  k.m of f l a g g e d ,  
n o r t h - s o u t h  lines w i t h  s ta t iuns e v e r y  25 niett-es. T h i s  g r i d  w i l l  
b e  r e f e r r e d  t o  as t h e  "RIDGE" g r i d .  

T h e  second g r i d  e s t a b l i s h e d  i n  1986 cove r s  t h e  TFIS 9 claim. 
I t  c o n s i s t s  of 5.5 km of f l a g g e d ,  n u r t h  t r e n d i n g  l i n e s  w i t h  
s t a t i o n s  e v e r y  25 metres. T h i s  g r i d  w i l l  b e  r e f e r r e d  to  as t h e  
"TRS NORTH" g r i d .  F i g u r e  3 r e p r e s e n t s  t h e  "RIDGE" g r i d  a n d  
F i g u r e s  4 a n d  5 r e p r e s e n t  t h e  "TFIS NORTH" g r i d .  

S a m D l e  C o l l e c t i o n :  

S o i l s  w e r e  d u g  u s i n g  a p r o s p e c t o r s  h a m m e r - m a t t o c k  t o  a d e p t h  
of 15 t o  60 cm.  Most samples w e r e  t a k e n  a t  15-20cm d e p t h ,  b e l o w  
t h e  o r g a n i c  r i c h  h o r i z o n s .  Overburden  on t h e  "RIDGE" g r i d  v a r i e s  
f r o m  t h e  t o p  of t h e  r i d g e  t o  t h e  swampy f l a t s .  On or near t h e  
r i d g e ,  t h e  s o i l  is s h a l l o w  (Q-2  metres) and is p o o r l y  developed, 
c o n t a i n i n g  many coarse, a n g u l a r  rock f r a g m e n t s .  I n  t h e  f l a t  
swampy sect i o n s  of  t h e  g r i d ,  t h i c k  g lacial  d e p o s i t s  ( g r e a t e r  t h a n  
5 metres) are o v e r l a i n  w i t h  w e l l  deve loped  so i l  h o r i z o n s ,  w h i c h  
e v o l v e d  from t h e  g l a c i a l  t i l l .  

On t h e  "TRS NORTH" g r i d ,  n u  o u t c r o p  a t  present w a s  o b s e r v e d  
and t h e  w e l l  deve loped  s o i l s  c o n s i s t  o f  r o u n d e d  r o c k  f ragments  of 
g l a c i a l  o r i g i n .  T h e  overburden is c o n s i d e r e d  to b e  t h i c k  ( g r e a t e r  
t h a n  4 metres) on m o s t  of t h e  g r i d .  

F l n a l v s i s :  

CI t o t a l  of 1,QlBl soil samples  w e r e  a n a l y z e d  by t h e  N o r a n d a  
G e o c h e m i c a l  L a b o r a t o r y  i n  Vancouver .  f o r  Cu,  nu. T h e  N o r a n d a  
a n a l y t i c a l  methods are d e s c r i b e d  i n  F l p p e n d i x  111. 
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P r e s e n t a t  i o n  of R e s u l t s :  

F i g u r e  3 a n d  F i g u r e s  4 a n d  3 ( i n  p o c k e t )  p r e s e n t  t h e  Cu-Flu 
s o i l  g e o c h e m i s t r y  o f  t h e  "RIDGE" a n d  "TFIS NORTH" g r i d s  
r e s p e c t i v e l y .  The m a p s  a r e  a t  1:2,500 scale w i t h  t h e  "RIDGE" g r i d  
( F i g u r e  #3) a n d  t h e  "TFlS NORTH" ( F i y u r e  #/+ & # 5 )  r e p r e s e n t e d  by 
i d e a l i z e d  g r i d s .  The  g o l d  is c o n t o u r e d  a t  ) / =  40 ppb and ) / =  100 
ppb  i n t e r v a l s  o n  F i g u r e  #3. 

D i s c u s s i o n  of R e s u l t s :  

el>: O n  t h e  "RIDGE" g r i d ,  s o i l  s a m p l e s  w i t h  v a l u e s  o f  20 
t o  39 ppb are c o n s i d e r e d  w e a k l y  a rmmalous .  V a l u e s  of 4121 t o  99 ppb 
and 100 a n d  up are c o n s i d e r e d  m o d e r a t e  and  s t r o n g l y  a n o m a l o u s ,  
r e s p e c t i v e l y .  Fl t o t a l  o f  48 s o i  1 samples a r e  c o n s i d e r e d  s t r o n g l y  
anoma 1 o u s .  The  va lues  are p r e s e n t e d  and c o r l t o u r e d  o n  F i g u r e  #3 
a n d  d o  i n d i c a t e  an east-west t r e n d .  

On  t h e  "TFIS NORTH" g r i d ,  o n l y  t h r e e  s o i l  s a m p l e s  o b t a i n e d  
v a l u e s  g r e a t e r  t h a n  10 ppb. T h e s e  s o i l s  r e p r e s e n t  s p a s m a t i c  h i g h s  
and t h e r e f o r e ,  d o  n o t  i n d i c a t e  a n y  t r e n d  ( F i g u r e  #4). The  p o o r  
r e s u l t s  are l i k e l y  d u e  t o  t h e  t h i c k .  o v e r b u r d e n ,  wh ich  i n h i b i t s  t h e  
g e o c h e m i c a l  response. 

C o o D e r r  C o p p e r  v a l u e s  o n  t h e  "RIDGE" g r i d  r-anged from 10 
t o  1400 ppm. Values  g r e a t e r  t h a n  100 ppm are c a n e i d e r e d  
m o d e r a t e l y  a n o m a l o u s ,  w i t h  v a l u e s  g r e a t e r  t h a n  258 pprn b e i n g  
c o n s i d e r e d  as  h i y h l y  anomalous .  Fl t o t a l  of 35 s o i l s  s a m p l e s  are 
c o n s i d e r e d  h i g h l y  anomalous and d o  g i v e  somewhat of an  east-west 
t r e n d ,  s imilar  t o  t h e  g o l d  t r e n d .  ( F i g u r e  #3) 

C o p p e r  v a l u e s  on t h e  "TRS NORTH" g r i d  r a n g e  F r o m  20 t o  240 
ppm. O n l y  23 samples h a v e  v a l u e s  g r e a t e r  t h a n  100 ppm, w i t h  no  
v a l u e s  c o n s i d e r e d  h i y h l y  anon ia lous  a n d  c o n s e q u e n t l y ,  no  a p p a r e n t  
g e o c h e m i c a l  t r e n d  is i n d i c a t e d .  T h e s e  p o o r  r e s u l t s  are d u e  t o  t h e  
e x t e n s i v e  overburden, w h i c h  i n h i b i t s  t h e  g e o c h e m i c a l  r e s p o n s e .  

MRGNETOMETER SURVEY: 

I n s t r u m e n t a t  ion: 

The Magne tomete r s  m a n u f a c t u r e d  by Scintrex L t d .  of  Concord ,  
Ontar io  were employed  f o r  t h i s  s u r v e y .  The  MP-3 T o t a l  F i e l d  
Magne tomete r  S y s t e m  cons i s t s  of ncme or m o r e  f i e l d  u n i t s  and  a base 
s t a t i o n .  D i u r n a l  a n d  d a y  to  d a y  v a r i a t i o n s  are a u t o m a t i c a l l y  
corrected a t  t h e  e n d  of t h e  s u r v e y  by t h e  b u i l t  i n  m i c r o p r o c e s s o r ,  
g i v i n g  t h e  d a t a  a u s e a b l e  a c c u r a c y  of 1 gamma. 
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Survev  Rrea and Data Collect ion: 

The  m a g n e t o m e t e r  s u r v e y  c o v e r e d  t h e  "RIDGE" g r i d  from L i n e s  
9200E t o  11700E ( F i g u r e s  6 or 7)  for  a to ta l  of 20.75 km. 
R e a d i n g s  were t a k e n  a t  13.5 metre i n t e r v a l s  a l o n g  t h e  n o r t h  
t r e n d i n g  f l a g g e d  lines. Q d d i t i u n a l  l i n e s  w e r e  c u n l p l e t e d  af ter  t h e  
m a g n e t o m e t e r  s u r v e y  a n d  were n o t  s u r v e y e d  by t h e  MF'-3. 

Presentat  i o n  of R e s u l t s :  

F i g u r e s  6 a n d  7 ( i n  p o c k e t )  p r e s e n t  t h e  M a y n e t o m e t e r  r e a d i n g s  
a n d  a c o n t o u r e d  map r e s p e c t i v e l y .  B a t h  F i g u r e s  are  a t  1:2,500 
scale on a n  i d e a l i z e d  g r i d .  The  c o n t o u r  map ( F i g u r e  7 )  is 
c o n t o u r e d  a t  50 gamma i n t e r v a l s .  

w s s i o n  of Res-: 

The m a g n e t o m e t e r  s u r v e y  recorded v a l u e s  r a n g i n g  b e t  ween 
-292 nT a n d  2160 nT on a da tum level  of 57,000 nT. S e v e r a l  
m a g n e t i c  f e a t u r e s  are  e v i d e n t  : 

1. T h e  o v e r a l l  u n d e r - l y i n g  c u s c e p t a b i l i t y  is v e r y  u n i f o r m  
a s  r e f l e c t e d  by t h e  l o w  a m p l i t u d e  a n d  l o w  f r e q u e n c y  
content o f  t h e  mag d a t a  (1QI0-1150 n T  background) .  

2. FI narrow m a g n e t i c  h i g h  j o i n i n g  t h e  p o i n t s  
L. 10500E/i1270N7 L. 1060BE/11350N a n d  L. 10780E/11450N i n  
a n o r t h e a s t e r l y  d i r e c t  i o n .  N o t e  t h a t  t h e  c o n t o u r  
p r e s e n t a t  ion does n o t  show t h a t  b i a s .  

3. To t h e  i m m e d i a t e  s o u t h  of t h i s  a b o v e  f e a t u r e  
( a p p r o x i m a t e l y  11150N on L i n e s  10600E t o  10800E) a 
small area of v a r i a b l e  a n d  a b o v e  average s u s c e p t a b i l i t y  
is mapped. F1 small b u t  i n t e n s e  m a g n e t i c  d i p o l e  is 
r e c o r d e d  at lQB00E/11162.5N w i t h  a n  amp1 i t  u d e  of 2,452 
nT. 

4. FI s e c o n d  area of a b o v e  a v e r a g e  rnag r i e t i c  r e s p o n s e  is 300 
t o  400 metres w e s t  of t h e  area d e s c r i b e d  above .  

5. R d i s t i n c t  c h a n g e  i n  t h e  b a c k g r o u n d  m a g n e t i c  s i g n a t u r e  
is r e c o r d e d  s o u t h  of ll300N-11400N b e t w e e n  Lines 9200E 
a n d  10000E. The  areas d e s c r i b e d  above (2-4) l ie at  t h e  
n o r t h  b o u n d a r y  of t h i s  package .  
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TRENCHING: 

Hand T r e n c h  i n q :  

FI t o t a l  of 8 mandays w e r e  s p e n t  h a n d  t r e n c h i n g  2 areas w i t h  
a n o m a l o u s  so i l  g e o c h e m i s t r y .  T h e s e  t r e n c h e s  w e r e  s u b s e q u e n t l y  
e n l a r g e d  d u r i n g  t h e  cat  t r e n c h i n g  p rogram.  H a n d  t r e n c h i n g  w a s  
h e l p f u l  i n  l o c a t i n g  m i n e r a l i z e d  zones, b u t  was iunable  t o  u n c o v e r  
t h e  e n t i r e  a n o m a l o u s  z o n e  d u e  t o  e x t e n s i v e  ferricrete. 

C a t  T r e n c h i n q :  

n p p r o x i m a t e l y  1.4 km o f  cat t r a i l  a n d  9 t r e n c h e s  w e r e  
c o m p l e t e d  u s i n g  a n  I n t e r n a t  i a n a l  T D 1 5  Bu l  ldozet-, contracted from 
Newland E n t e r p r i s e s  i n  F o r t  St. James, B. C. Several of t h e  
t r e n c h e s  e n c o u n t e r e d  e x t e n s i v e  r -ubb le  of h i g h l y  f r a c t u r e d  a n d  
s i l i c i f i e d  h o r n f e l s ,  m a k i n g  i t  i m p r a c t i c a l  t o  t r y  t o  r e a c h  s o l i d  
b e d r o c k .  R e s u l t s  are s u m m a r i z e d  i n  t h e  f o l l o w i n g  t a b l e .  T h e  
l o c a t i o n s  are  i n d i c a t e d  o n  F i g u r e  3. FI t o t a l  of 22 s o i l  s a m p l e s  
w e r e  t a k e n  f r o m  t h e  b o t t o m s  of  t h e  t r e n c h e s  and t h e  r e s u l t s  are  
found  on  F i g u r e  3. 

C a t  T r e n c h i n o  R e s u s  

T r e n c h  # D i m e n s i o n s  T r e n d  of Material E x p o s e d  
( m e t  re6 ) T r e n c h i n g  
(WxLxD) ( d e g r e e s )  ---_______-_--_-------------------------------------------------- 

1 4 x 3 5 x . 5  

2 3 X 3 5 X .  5 

3 

4 

5 

6 
7 

8 

9 

3 X 4 5 X .  75 

3 x 2 8 ~ .  75 

3 x 2 2 ~  1 

3 x 2 5 ~ 1  
4 X 2 8 X  1.5 

3 ~ 2 5 ~ 1 . 2 5  

3 X 2 5 X .  75 

010/170 

170 

010 

1635 

065 

035 
1645 

170 

la05 

R u s t y  s o i l ,  e x t e n s i v e  ferricrete, 
s o l i d  o u t c r o p  c o n t a i n i n g  sili- 
c e o u s  H o r n f e l s ,  5 1 0 %  Py. 
R u s t y  s o i  1, minor ferricrete, 
r u b b l e  c o n t a i n i n g  a n g u l a r  f r a g -  
m e n t s  of Si 1 i c e u u s  Hornfels ,  
b e d r o c k  s a m p l e  of S i l  i c e u u s  
H o r n s f e l s ,  2-5% P y  
R u s t y  soil, e x t e n s i v e  ferricrete 
r u b b l e  c o n t a i n i n g  H o r n f e l s ,  
bedrock samples  of S i l i c e o u s  
H o r n f e l s  
Hornf e 1s. f i ne-g  ra i n e d  g r a n o d  io- 
r i t i c  d y k e s ,  c l o t s  of P y  < 1%, 
m i n o r  Po, m a i n l y  r u b b l e  i n  t r e n c h  
Ferricrete, S i l i c e o u s  Horn fe l s  
(2-5% P y ) ,  r u b b l e  of S i l i c e o u s  
Hornf  e 1s 
E n t i r e l y  g l a c i a l  t i  11 
N o  s o l i d  o u t c r o p ,  s p o t t y  ferri- 
Crete, f l o a t  b o u l d e r s  of mass ive  
vuggy P y r i t e .  
E x t e n s i v e  r u b b l e ,  r u s t y ,  a n g u l a r  
b o u l d e r s  of 5-10% P y r i t e  
Sil iceous H o r n f e l s ,  c l o t s  a n d  
s m e a r e d  P y r i t e  < 1% 
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CONCLUSIONS FlND RECOMMENDQTIONS: 

On t h e  "RIDGE" g r i d ,  soil g e o c h e m i s t r y  h a s  o u t l i n e d  a n  
e x t e n s i v e  Cu-Flu soil anomaly .  The M a g n e t o m e t e r  s u r v e y  r e c o r d e d  
v e r y  u n i f o r m  v a l u e s  and  dues n o t  g i v e  a n y  i n d i c a t i o n  of an eeet- 
w e s t  t r e n d  similar t o  t h e  soil g e o c h e m i s t r y .  I t  is recommended 
t h a t  d iamond d r i l l i n g  be c o n d u c t e d  on t h e  "RIDGE" g r i d  w i t h  t h e  
p o s s i b i l i t y  of u s i n g  an  I.P. s u r v e y  before d r i l l i n g  cornrnences. 

On t h e  "TQS NORTH" g r i d ,  s o i l  g e o c h e m i s t r y  must  be  e x t e n d e d  
w i t h  t h e  a d d i t i o n  of a M a g n e t o m e t e r  s u r v e y .  F u r t h e r  work  s u c h  as 
p r o s p e c t i n g ,  g e o l o g y  a n d  5 i l . t  s a n i p l i n g  is rec:ommended i n  t h e  "TFIS 
NORTH" area. 

REFERENCES : 

Warner ,  L. M.,  R e p o r t  o n  So i l  G e o c h e m i c a l  S u r v e y  (TFlS 1) - 
Flssessment  R e p o r t  f o r  N o r a n d a  E x p l o r a t  ion Company, L i m i t e d  
(NPL), O c t o b e r  1985. 



FIPPENDIX I 

NO RFINDFI E XF'LO RRT I ON COMPFl NY. L I M I  TED 

STRTEMENT O F  COST 

PROJECT - TRS 3, 4, 5, 7 
TYPE OF REPORT - Geophysical and Geochemical 

WbQmS I 

S o i l  Sampling 7 mandays @ 3100/day 
Magnetomer 3 mandays @ %125/day 
L inecu t t  i n g  9 mandays !3 %100/day 

Food and Rccommodrtion: 

16 mardays 0 %50/day 

T r r n r p o r t r t  ion: 

Truck rerutdl and gas 

Flnalymir: 

Soi 1 Geochemical - 394 samples 13 B&25/saniple 

Cost of P r r p r r r t  i o n  o f  Report I 

Rut hor  
Dra f t i ng  
T y p i n g  

0 700.00 
375.00 
900.00 

% 808.00 

% 360.00 

$3.258.50 

% 200.00 
125.00 
75. 00 

TOTAL COST lib, 785.50 
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RPPENDIX I 

NORRNDR EXPLORRTION COMPRNY. L I M A -  

S D T E M E N T  OF COST 

PROJECT - TFIS 2, 6, 8, 9, 10 
TYPE OF REPORT - Geophyrical, Geochemical 

a) Wanes: 

S o i l  Sampling 9 mandays C. %l00/day 
Magnetometer 3 mandays @ 512S/day 
Linecutt i n g  9 mandays 0 %100/day 

b) Food and kcommodation: 

1 9  mandays (I! %50/day 

c) Trrnrportrt ion: 

Truck rental  and gas 

d )  Analysis: 

% 900.00 
375.00 
900.00 

% 950.00 

% 450.00 

S o i l  Geochemical - 585 sample5 - %8.25/sarnp-> * ,  
e) Cost of Proparation o f  Report: 

Ruthor 
Draft i n q  
Twin9 

26. 5 

% 200.00 
12s. 00 

7s. 00 

TOTRL COST $ 8,801.25 
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W P E N I > I X  I 1  

I ,  Lurne War-net- #of P t - i n c e  Gecnr-ge,  F'rwvirtce o f  B r i t i s h  
Co lumbia ,  d o  h e r e b y  c e r t i f y  t h a t :  

1. I a m  a G e u l o g i s t  r e s i d i n g  at  13361 F n o t h i l l s  B l v d . ,  
P r i n c e  G e o r g e ,  Ecr,it i sh Culumbia .  

2. I a m  a g r a d u a t e  of  t h e  U n i v e r s i t y  r n f  n l b e r t a  w i t h  a 
8. Sc. ( G e o l o g y ) .  

3. I p r e s e n t l y  h o l d  t h e  p a s i t i n n  sof C i e c ~ I c ~ g i e t  w i t h  Noranda 
E x p l o r a t  ion Company, L i m i t e d  (NPL) and h a v e  b e e n  i n  
t h e i r  eniploy  s i n c e  May, 1965. 
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RPPENDI X I I I 

RNQLYTICFlL PROCEDURE:S 

T h e  m e t h o d s  l i s t e d  are p r e s e n t l y  a p p l i e d  t o  analyse 
gem lo y ical niat er i a1 5 b y  t h e  Nor a n d  a Get:tchwmi cal L a b u r a t  o r y  a t  
Vancouver.  ( M a r c h ,  1 9 8 4 ) .  

P-RRTION O F  SRMPLES 

S e d i m e n t s  a n d  s o i l s  are dr : i , ed  a t  a p p r o x i m a t e l y  00OC a n d  
s i e v e d  w i t h  a 0@ mesh n y l o n  screen. T h e  -80 mesh  (0. 18 rmi) 
f r a c t i o n  is u s e d  for. a n a l y - '  215. 

Rock s p e c i r n e n s  are p u l v e r - i i e d  to ---1Z:IzI m e s h  ( C l . i 3  wm).  
m i n e r a l  fract ions ( p a n n e d  samnlec , )  ar& anal-d i n  its e n t  i r e t v ,  
when it is t o  be d e t e r r t . i i n e d  f o i .  g o l d  w i t h o u t  f u r t h e r  s a m p l e  
p r e p a r a t  ion.  

RNQLYSIS O F  SRMPLES 

D e c o m p o s i t i o n  uf a :IzI.Z:IzIO g -;am~:)le is d o n e  w i t h  concentrated 
p e r c h l o r i c  and nitr ic a c i d  (3:1),  d i g e s t e d  f o r  5 h o u r s  a t  r - e f l u x  
t e m p e r - a t u r e .  P u l p s  o f  r c c k  or core? are  w e i g h . t e d  ou'; a-t 0. E: y or 
less d e p e n d i n g  on t h e  r n a t r i x  of t h e  r - o c k ,  and t w i c e  as r1it..ich a c i d  
is u s e d  f o r  d e c o m p o s i t i o n  t h a t  t h a t  is used f c w  5 , i l t  or soil. 

T h e  c o n c e n t r a t i a n s  nwF fly, Cd, Cu, C u ,  Fe, M n ,  Mo, Ni, Pb, V 
and Zn ( a l l  t h e  g r o u p  R elements of t h e  fee s c h e d u l e )  c a n  be 
d e t e r - m i n e d  d i r e c t l y  froni t h e  d i g e s t  (di! :s~: , lut i .un)  w i . th  an atomic 
a b s o r p t i c m  s p e c t r o m e t e r  (an). R Vat.ian. . . .Techtr 'un Model RFI-5 a r  
Model F I R - 4 7 5  is i . i ser:j  t o  meascure elemental c : : o r c e n t r a t  ions. 

ELEMENTS REWIRING SPECIF: I C  DECCM1:r'OS :[TION !V!E*.HmY 

Antimony - Bb: 0.2 g sample is a t t a c h e d  w i t h  3 . 3  ni l  nsf 6% 
ta r - t a r i c  a i d ,  1. 5 rai l  corlc. h y d r o c h l o r i c  acid a n d  0.:; n i l  of c o n c .  
n i t r i c  ac id ,  t h e n  h e a t e d  i n  a w a t e r  b a t h  for 3 hout-s at '35°C. S b  
is d e t e r n i i n e d  d i r e c t l y  from t h e  acid s o l u t  iun  w i t h  arc R F I - 4 7 5 ,  
e q u i p p e d  w i t h  e l e c t r o d e l e s s  c l isoha.r-ge l a m p  (EDL.). 

Areimnic - Rs: @ . Z  -. 0.4 g sample i .6  d i g e s t e d  w i t h  1 . 3  in1 of 
7 O %  p e r c h l u r i c  a c i d  and 0.5 r i l l  c t f  c o n c .  n i t v i e  a c i d .  R Varian  RR-- 
475 e q u i p p e d  w i t h  a n  61s-EDL m e a s u r e s  t h e  a r s e n i c  c o n c e n t v a t  ion of 
t h e  d i g e s t .  

Bar-ium - Be: @. 1 g s a m p l e  is det:.:omposed w i t h  cone. 
p e r c h l o r i c ,  n i t r i c  a n d  h y d r - o . F l u o r i c  a c i d .  Fltcaroic:: a b s u v p t  ;.on u s i n g  
a n i t r o u s  o x i d e - a c e t y l e n e  f l a m e  d e t e r m i n e %  B a  from t h e  a q u e o u s  
s o l u t i o n .  



B i s m u t h  - 8 1 :  8.2 g - B . 3  g is digested w i t h  2.0 nil of 
p e r c h l o r i c  70% a n d  1.0 m l  , o f  conc .  nitt-ic acid.  B i smuth  i s  
d e t e r m i n e d  d i r e c t l y  from t h e  d i g e s t  i n t o  t h e  flame of t h e  FlO 
i n s t r u m e n t  c/w#EDL. 

Qold - Au: 1'2.0 g s a m p l e  s a m p l e  ( P a n - - c ~ , n c e n t r . a t e s  see b e l o w )  
is d i g e s t e d  w i t h  a q u a  r e g i a  ( 1  p a r t  n i t r i c  a n d  3 p a r t s  
h y d r o c h l o r i c  a c i d ) .  Gold  is e x t r a c t e d  w i t h  Methy l  i s o - B u t y l  
k e t o n e  (MIBK) f r o m  t h e  a q u e o u s  s o l u t i o n .  Go ld  is d e t e r m i n e d  f r o m  
t h e  M I B K  s o l u t i o n  w i t h  f l a m e  FIR. 

MPQnPrium - Mg: 0.05 .- QI.10 g s a m p l e  is d i g e s t e d  w i t h  4 m l  
p e r c h l o r i c / n i t r i c  acid ( 3 : l ) .  Fln a l i q u o t  is t a k e n  t o  r e d u c e  t h e  
c o n c e n t r a t  ion t o  w i t h i n  t h e  r a n g e  of atomic a b s o r p t i o n .  The FIR- 
475 w i t h  a n i t r o u s  o x i d e  f l a m e  d e t e r m i n e s  Mg .Frum t h e  a q u e o u s  
s o l u t i o n .  

Tunp8ton - W: 1 . 8  g s a m p l e  s i n t e r e d  w i t h  a c a r b o n a t e  f l u x  
a n d  t he rea f t e r  l e a c h e d  w i t h  w a t e r .  T h e  l e a c h a t e  is treated w i t h  
p o t a s s i u m  t h i o c y a n a t e .  T h e  y e l l o w  t u n g s - t e n  t h i u c y a n a t e  is 
extracted i n t o  t r i - n - b u t y l  p h o s p h a t e .  T h i s  perrciits c u l o u r i m e t r i c  
c o m p a r i s o n  w i t h  s t a n d a r d s  t o  ri ieasure t u n g s t e n  c o n c e n t r a t i o n .  

Uranium - U: Fln a l i q u o t ,  t a k e n  f r o m  a p e r c h l u r i c - n i t r i c  
(3: 1) d e c o m p o s i t i u n ,  u s u a l l y  from t h e  multi-element d i g e s t i o n ,  is 
d i l u t e d  w i t h  water a n d  a p h o s p h a t e  b u f f e r .  T h i s  s o l u t i o n  is 
e x p o s e d  t o  laser l i g h t ,  a n d  t h e  l u m i n e s c e n c e  of t h e  u r a n y l  i o n  is 
q u a n t i t a t i v e l y  measu red  un t h e  UR-3 ( S c i n t r e x ) .  

LOWEST VRLUES REPORTED I N  PPM. 

i2g - 0.2 Mn - 20 Z n -- 1 RIJ -- 0.01 (10 ppb)  

Cd - '2.2 MO - 1 Sb - 1 w - 2  

co - 1 N i  - 1 RS - 1 u .- 0.1 

cu - 1 Fib - 1 Ba - 18 

F e  - 180 v - 10 B l  - 1 












