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SUMMARY: 

The Hawkins Lake P rope r ty  i s  l o c a t e d  i n  south  c e n t r a l  B r i t i s h  Co lumbia ,  
w i t h i n  t h e  Q u e s n e l  T rough  g r e e n s t o n e  b e l t .  The b e l t  i s  i n t e r p r e t e d  as an  
i s l a n d  arc s e t t i n g ,  depos i t ed  d u r i n g  Triassic t i m e .  

I n t e r e s t  i n  t h e  p rope r ty  stems from copper-gold m i n e r a l i z a t i o n  w i t h i n  t h e  
volcanics .  This  m i n e r a l i z a t i o n  i s  a s s o c i a t e d  w i t h  p r o p y l l i t i c  a l t e r a t i o n  
p r o x i m a l  t o  a s m a l l  monzonite t o  d i o r i t e  s tock .  To d a t e ,  copper-gold v a l u e s  
r a n g i n g  f rom .56 t o  2.2% c o p p e r ,  and . O L  to .L6  o z / t o n  g o l d ,  h a v e  b e e n  
recorded w i t h i n  a zone of b r e c c i a t e d  v o l c a n i c s  measuring 25 X 50 meters. 

The p r o p e r t y  w a s  d i s c o v e r e d  i n  1978 ,  by p r o s p e c t o r s  A l f r e d  and Clay 
Robinson. Following t r ench ing  and p rospec t ing  by t h e  o r i g i n a l  owners, Alclare 
Resources Inc .  w a s  formed t o  manage and exp lo re  t h e  area. I n  1982, fo l lowing  
rock geochem and l i m i t e d  EM and  magnetometer  surveys ,  Alclare completed 11 
diamond d r i l l  h o l e s  t o t a l l i n g  424 meters. 

I n  1984 ,  t h e  p r o p e r t y  w a s  o p t i o n e d  t o  Noranda  E x p l o r a t i o n  Company, 
L i m i t e d .  To d a t e  Noranda h a s  c o m p l e t e d  s o i l  sampling, d e t a i l e d  g e o l o g i c a l  
mapping,  t r e n c h i n g ,  magne tomete r  and Induced  P o l a r i z a t i o n  s u r v e y s .  The 
r e s u l t s  of t h e s e  s u r v e y s  i s  a zone  e x t e n d i n g  500 meters sou th  of t h e  main 
showings, and i s  de f ined  by a c o i n c i d e n t  I P  c h a r g e a b i l i t y  anomaly  and  a g o l d  
anomaly i n  s o i l s .  Furthermore,  a s i m i l a r  s u b p a r a l l e l  zone e x i s t s  w e s t  of t h i s  
main zone. 
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The Hawkins Lake p r o p e r t y  was d i scove red  by p rospec to r s  Al f red  and C l a y  
Robinson  i n  1978. S u b s e q u e n t l y ,  a j u n i o r  min ing  company named A l c l a r e  
Resources w a s  formed t o  e x p l o r e  and manage t h e  proper ty .  

I n  J u n e  1984, Noranda Exp lo ra t ion  Company, Limited,  optioned t h e  Hawkins 
Lake Proper ty  from Alclare Resources. Noranda i n i t i a t e d  e x p l o r a t i o n  p rograms  
c o n s i s t i n g  o f  g e o l o g i c a l  mapping, s o i l  geochemis t ry ,  t r ench ing ,  magnetometer 
and Induced P o l a r i z a t i o n  surveys .  Th i s  r e p o r t  d e s c r i b e s  t h e  resu l t s  of those  
surveys ,  and summarizes work p rev ious ly  completed by Alclare Resources. 

LAXATION AND ACCESS: 

The p rope r ty  i s  l o c a t e d  approximate ly  40 km n o r t h e a s t  of 100 M i l e  House, 
i n  s o u t h  c e n t r a l  B r i t i s h  Columbia. The p rope r ty  i s  a l s o  5 km a t  290 d e g r e e s  
( t r u e )  from t h e  v i l l a g e  of Eagle Creek, l o c a t e d  j u s t  n o r t h  of Canim Lake. 

Access t o  t h e  p r o p e r t y  f r o m  LOO M i l e  House i s  v i a  t h e  a l l -weather  mine 
haulage  road from Noranda's Boss Mountain Mine. A t  Eagle Creek, a good g r a v e l  
road l e a d s  t o  t h e  no r th  sho re  of Hawkins Lake. From Hawkins Lake, a rough 4 X 
4 t r u c k  road l e a d s  onto  t h e  p rope r ty ,  a d i s t a n c e  of 4 km. 

CLAIM STATISTICS : 

The Hawkins Lake P rope r ty  c o n t a i n s  t h e  fo l lowing  mine ra l  claims, l o c a t e d  
i n  t h e  C l in ton  Mining District .  

C l a i m  N a m e  

North 
Cab 1 
Cab 2 
Ski 1 
A f t e r  
C l a y  1-8 i n c l .  
Hunter 1-8 i n c l .  
Trapper 1-8 i n c l .  

# Uni t s  Record # Record Date Type of C l a i m  

12 000286 
6 181 5 

14  1816 
1 6  1817 
10 001115 

8 208-215 
8 92 7,958-964 
8 853-8 60 

Feb. 23, 1987 
Aug. 21, 1988 
Aug. 21, 1988 
Aug. 21, 1988 

Sept .  29 ,  1987 
May 31, 1988 
Feb. 3, 1987 
Aug. 18, 1987 

MGS 
MGS 
MGS 
MGS 
MGS 

two-pos t 
two-pos t 
two-pos t 

TOTAL 82 

The claims are owned by Alclare Resources,  bu t  are p r e s e n t l y  under o p t i o n  
t o  Noranda Exp lo ra t ion  Company, Limited.  
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PREVIOUS WORK: 

The Hawkins Lake p rope r ty  was d i scove red  by Al f r ed  and C l a y  Rob inson  i n  
The p rospec to r s  trenched and explored  t h e  v i c i n i t y  of t h e  main showing. 1978. 

I n  1981,  a g r i d  was e s t a b l i s h e d  f o r  t h e  purposes of g e o l o g i c a l  mapping, 
rock-chip geochemistry,  magnetometer and VLF-EM su rveys  (Werner, 1 9 8 1 ) .  Rock 
geochem i d e n t i f i e d  anomalous popu la t ions  i n  copper ,  s i l v e r  and gold over  t h e  
o r i g i n a l  d i scovery .  Gold v a l u e s  i n d i c a t e d  t h e  zone  t o  e x t e n d  n o r t h e r l y  and 
e a s t e r l y .  However, no a d d i t i o n a l  m i n e r a l i z a t i o n  w a s  d i scovered .  

The r e s u l t s  of  t h e  magnetometer and VLF-EM surveys  f a i l e d  t o  i d e n t i f y  a 
s i g n a t u r e  over  t h e  known m i n e r a l i z a t i o n .  

I n  1982, Alclare Resources Inc .  i n i t i a t e d  a program of diamond d r i l l i n g  
o v e r  t h e  o r i g i n a l  d i s c o v e r y  zone .  A t o t a l  of 1391 f e e t  (424 meters) of BQ 
d r i l l i n g  w a s  completed i n  11 ho les .  The d r i l l i n g  f a i l e d  t o  i n t e r s e c t  economic 
m i n e r a l i z a t i o n ,  and t h e  p rope r ty  l a y  dormant u n t i l  be ing  o p t i o n e d  t o  Noranda 
i n  1984. 

REGIONAL GEOLOGY: 

G e o l o g i c a l  mapping by Campbel l  and T i p p e r  (Memoir 363, 1971)  of t h e  
Geologica l  Survey of Canada, i s  t h e  mos t  r e c e n t  mapping i n  t h e  area.  They 
c o n c l u d e  t h e  r e g i o n  i s  u n d e r l a i n  by Nicola  v o l c a n i c  and sedimentary rocks of 
T r i a s s i c - J u r a s s i c  age. 

These r o c k s  c o n s i s t  m a i n l y  of g r e e n s t o n e s ,  and  g r e e n s t o n e  t u f f s  and  
b r e c c i a s .  I n  t h e  Hawkins Lake area, in te rbedded  g rey  l imes tone  i s  common. 

I n t r u d i n g  t h e  vo lcan ic  sequence, i s  t h e  Takomkane b a t h o l i t h  of Cretaceous 
age. It c o n s i s t s  mainly of ho rnb lende -b io t i t e  g r a n o d i o r i t e .  

PROPERTY GEOLOGY: 

The Hawkins Lake p r o p e r t y  i s  u n d e r l a i n  by g reens tones ,  t u f f s ,  b r e c c i a s ,  
and l imes tones  of t h e  Nicola Group. T h e s e  r o c k s  g e n e r a l l y  t r e n d  n o r t h e r l y  
w i t h  n e a r  v e r t i c a l  d i p  a t t i t u d e s .  G e o l o g i c a l  mapping by t h e  au tho r  on a 
1:5000 scale, has  determined t h e  fo l lowing  l i t h o l o g i e s :  u n i t  1 - dark  green ,  
c h l o r i t e  s c h i s t ;  u n i t  2 - dark  g reen  hornblende b a s a l t ;  u n i t  3 - monol i th ic ,  
h o r n b l e n d e  b a s a l t  and t u f f ;  u n i t  4 - b u f f  f e l s i c  s c h i s t ;  u n i t  5 - g r e y  
s k a r n i f i e d  l i m e s t o n e ;  and  u n i t  6 - q u a r t z - f e l d s p a r  c h l o r i t e  s c h i s t .  It i s  
p o s t u l a t e d  t h e s e  rocks w e r e  depos i t ed  i n  a submarine i s l a n d  arc s e t t i n g  du r ing  
Triassic t i m e .  

Furthermore, du r ing  t h e  waning s t a g e s  o f  v o l c a n i s m ,  t h e  a s s e m b l a g e  w a s  
i n t ruded  by a monzonite s t o c k  ( u n i t  8 ) .  A t  t h i s  t i m e ,  s u l p h u r i c  hydrothermal 
s o l u t i o n s  bea r ing  base and p rec ious  metals were d e p o s i t e d  i n  t h e  open  spaces  
of  t h e  hornblende b a s a l t  b r e c c i a ,  and near  t h e  c o n t a c t  w i th  t h e  l imes tone .  

-3- 



Subsequently du r ing  t h e  C r e t a c e o u s ,  t h e  e n t i r e  a s s e m b l a g e  w a s  f u r t h e r  
i n t r u d e d  by t h e  Takomkane g r a n o d i o r i t e  ( u n i t  7 )  and a s s o c i a t e d  s y e n i t e  dykes 
( u n i t  9 ) .  

MINERALIZATION: 

Of economic i n t e r e s t  on t h e  p rope r ty  i s  t h e  p re sence  o f  c o p p e r  and  g o l d  
m i n e r a l i z a t i o n .  T h i s  m i n e r a l i z a t i o n  o c c u r s  as b lebs  and f r a c t u r e  c o a t i n g s  
hosted i n  t h e  hornblende b a s a l t  b r e c c i a  ( u n i t  2 ) .  T h i s  u n i t  i s  p r o x i m a l  t o  
t h e  monzonite s t o c k  and i n  c o n t a c t  w i th  t h e  s k a r n i f i e d  l imes tone  ( u n i t  4 )  and 
t h e  qua r t z - f e ldspa r  c h l o r i t e  s c h i s t  ( u n i t  6 ) .  The zone o f  m i n e r a l i z a t i o n  i s  
approximately 25 meters i n  wid th ,  and subcrops f o r  50 meters a long  s t r i k e .  

T h i n  and p o l i s h e d  s e c t i o n  s t u d i e s  by D.J.T. Carson (1984) i d e n t i f i e d  t h e  
fo l lowing  copper-bearing mine ra l s :  b o r n i t e  (Cu5 F e S 4 ) ,  c h a l c o c i t e - d i g e n i t e  
( C U ~ S ) ,  c o v e l l i t e  r e p l a c i n g  b o r n i t e  a n d  c h a l c o c i t e - d i g e n i t e ,  m i n o r  
c h a l c o p y r i t e  (CuFeS2), and ma lach i t e .  

I n  a d d i t i o n ,  go ld  m i n e r a l i z a t i o n  w a s  o b s e r v e d .  A c c o r d i n g  t o  C a r s o n ,  
76.6% o f  t h e  o b s e r v e d  g o l d  o c c u r s  o n  g r a i n  b o u n d a r i e s  b e t w e e n  (s i l icate-  
carbonate)  gangue m i n e r a l s ,  and 21.2% of t h e  gold is  locked w i t h i n  s i l icate  o r  
ca rbona te  g r a i n s .  Only 2.2% of t h e  gold  i s  i n  c o n t a c t  w i t h  a c o p p e r  m i n e r a l  
( d i g e n i t e ) .  

F u r t h e r m o r e ,  t r ace  amounts of s i l v e r  and mercury t e l l u r i d e s  h e s s i t e  and 
c o l o r a d o i t e  are a s s o c i a t e d  wi th  b o r n i t e  (Carson, 1984). 

ALTERATION: 
L 

I n t i m a t e l y  a s s o c i a t e d  w i t h  t h e  s u l p h i d e  m i n e r a l i z a t i o n ,  i s  a zone  o f  
p r o p h y l l i t i c  a l t e r a t i o n  r e l a t e d  t o  t h e  m o n z o n i t e  s t o c k .  Gangue mine ra l s  
i d e n t i f i e d  i n  t h e  banded d a r k  t o  l i g h t  g r e e n  r o c k s  a r e  a b u n d a n t  p y r o x e n e ,  
e p i d o t e ,  and  a m p h i b o l e ,  w i t h  moderate t o  minor q u a r t z ,  calcite,  K-feldspar,  
and p l a g i o c l a s e ,  and 0.5 t o  3% magnet i te ,  h e m a t i t e  and r u t i l e  (Carson, 1984).  
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1984 EXPLORATION PROGRAM: 

RESAME'LING OF DRILL CORE 

Upon s i g n i n g  t h e  agreement wi th  Alclare Resources Inc . ,  Noranda performed 
more sampling of  c o r e  d r i l l e d  by Alclare i n  1982. The r e s u l t s  of t h i s  f u r t h e r  
sampling are  t a b l e d  on t h e  next  page. 
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- DDH Sample # 
( i n t e r v a l )  

DDH#1 31"-37" 

45 "-52 " 

63 "-100 " 

124 "-127 " 

DDH#2 260"-263" 

DDH#3 90 "-93 " 

158"-161" 

DDH#3A 5 "-37 " 

DDH#5 4 6 "-4 9 " 

DDH88 60 "-66 " 

86"-105" 

DDH#11 26"-29" 

79"-82" 

GRID 

5 

4 

3 

5 

2 

40 

13 70 

10 

245 

8 

9 

2 

2 

<5 

5 

5 

10 

<5 

5 

4 60 

5 

55 

<5 

<5 

<5 

25 

c h i p  
samples 

c h i p  
samples  

c h i p  
samples 

s p l i t  
c o r e  

s p l i t  
c o r e  

s p l i t  
c o r e  

s p l i t  
c o r e  

composite 

s p l i t  
c o r e  

s p l i t  
c o r e  

composite 

s p l i t  
c o r e  

s p l i t  
c o r e  

Notes 

monol i th ic ,  b a s a l t  
b r e c c i a ,  e p i d o t e  
matrix 

b a s a l t  b r e c c i a ,  50% 
e p i d o t e  i n  ma t r ix  

b a s a l t ,  i n t ruded  by 
d i o r i t e  dykes,  some 
e p i d o t e  

b a s a l t ,  50% e p i d o t e  

pyroxene b a s a l t ,  w i th  
up t o  20% e p i d o t e  

pyroxene b a s a l t ,  wi th  
50% e p i d o t e ,  and 5% 
ca lc i te  

pyroxene b a s a l t ,  50% 
ep ido te  and minor 
m a  l a c  h i  t e 

e p i d o t e ,  ca lc i te  s k a r n  

a l t e r e d  v o l c a n i c s ,  60% 
e p i d o t e ,  10% c a l c i t e  

a l t e r e d  b a s a l t ,  e p i d o t e  
and ca lc i te  

a l t e r e d  b a s a l t ,  sampled 
e p i d o t e  r i c h  zones 

a l t e r e d  v o l c a n i c s  

carbonate-quar tz  v e i n  i n  
vo lcan ic s  

Noranda crews i n i t i a l l y  c u t  a 1 . 2  km b a s e l i n e  a t  a n  a z i m u t h  o f  020  
degrees  ( t r u e ) .  A t o t a l  of 13.0 km of f lagged  c r o s s l i n e s  were e s t a b l i s h e d  a t  
100 meter spac ings  pe rpend icu la r  t o  the  b a s e l i n e .  S t a t i o n s  were marked a t  25 
m e t e r  i n t e r v a l s  u s i n g  w h i t e  t e f l o n  c a r d s  m a r k e d  w i t h  i n d e l i b l e  i n k .  
Subsequently,  t h e  b a s e l i n e  w a s  extended 500 meters f u r t h e r  northward. 

-5- 



GEOCHEM SURVEY 

( i )  Method: 

S o i l  s a m p l i n g  w a s  pe r fo rmed  a l o n g  t h e  c r o s s l i n e s  a t  50 meter 
i n t e r v a l s .  Due t o  t h e  v a r i a b l e  layer of  vo lcan ic  a s h  below t h e  A hor izon ,  and 
t h e  presence  of angular  v o l c a n i c  fragments i n  t h e  s o i l ,  s t anda rd  s o i l  sampling 
techniques  were not  used. I n s t e a d ,  p i t s  were dug a t  e a c h  s i t e  t o  a d e p t h  o f  
be tween  0 .5  and 1.0 meter. F u r t h e r  p e n e t r a t i o n  w a s  ob ta ined  us ing  mattocks 
and augers .  Samples were p laced  i n  " H i "  Wet S t r e n g t h  K r a f t  envelopes ,  and t h e  
sample number marked on t h e  enve lope  w i t h  i n d e l i b l e  i n k .  The s a m p l e s  were 
d r i e d ,  sh ipped ,  screened and s i f t e d  t o  o b t a i n  t h e  -80 mesh f r a c t i o n .  

A t o t a l  o f  3 5 1  s o i l  s a m p l e s  were a n a l y z e d  by N o r a n d a  
Exp lo ra t ion  i n  Vancouver. The de te rmina t ion  procedure f o r  c o p p e r ,  g o l d ,  and 
a r s e n i c  i s  d e s c r i b e d  i n  Appendix  111. F u r t h e r m o r e ,  o p e r a t i o n  of a Varian 
Techtron Model AA-5 Atomic Absorption Spectrophotometer i s  f u l l y  o u t l i n e d  i n  
t h e  l i t e r a t u r e  and w i l l  no t  be desc r ibed  i n  t h i s  r e p o r t .  

(ii) P r e s e n t a t i o n  of R e s u l t s :  

R e s u l t s  of t h e  survey  are presented  on p l an  maps a t  a scale of 
1:5000 ( i n  pocket).  

( i i i )  Discuss ion  of Resu l t s :  

Three d i s t i n c t  
i n  s o i l s  were 
below: 

Copper 

Copper va lues  ranged from a low of 8 ppm t o  a h igh  of 1100 ppm. 
zones wi th  copper c o n c e n t r a t i o n  of g r e a t e r  than  100 ppm copper 
d e f i n e d .  Each of  t h e  zones t r end  n o r t h e r l y  and are desc r ibed  

1. T h e  most w e s t e r l y  anomaly o c c u r s  n e a r  s t a t i o n  4500E, 
e x t e n d i n g  f rom L i n e  4800N t o  L i n e  5600N. The z o n e  i s  b e s t  de f ined  by t h e  
g r e a t e r  than  100 ppm copper con tour ,  bu t  a l s o  c o n t a i n s  two samples  con ta in ing  
210 and 260 ppm copper. This  anomaly appears  t o  cover  t h e  c o n t a c t  between t h e  
v o l c a n i c s  and  t h e  Takomkane g r a n o d i o r i t e .  Rocks i n  t h e  area are r i c h  i n  
e p i d o t e ,  and have been l o c a l l y  i n t r u d e d  by s y e n i t i c  dykes. 

2. The c e n t r a l  copper anomaly ex tends  i n t e r m i t t e n t l y  from Line 
5000N, 5000E t o  L i n e  5500N, 4850E. I t  a p p e a r s  t o  b e  a n  e x t e n s i o n  o f  t h e  
c o p p e r  m i n e r a l i z a t i o n  d e t e c t e d  o n  t h e  "Knob Showings". However, t r ench ing  
f a i l e d  t o  d e t e c t  s i g n i f i c a n t  copper m i n e r a l i z a t i o n .  

3. The e a s t e r n  anomaly ex tends  from L ine  5 1 O O N  t o  L i n e  5800N 
and beyond.  Aga in ,  t h i s  anomaly  c o r r e s p o n d s  w i t h  t h e  c o n t a c t  between t h e  
Takomkane and t h e  V o l c a n i c s .  A r o c k  s a m p l e  f rom a t r e n c h  o n  L i n e  5800N 
y i e l d e d  12000 ppm Cu, and 1300 ppb Au. 
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Gold va lues  ranged from a low of 10 ppb t o  50 ppb. Three weak 

anomalies were d e t e c t e d  a t  t h e  s o u t h e r n  l i m i t  o f  t h e  p r e v i o u s l y  d e s c r i b e d  
c o p p e r  s o i l  a n o m a l i e s .  The w e s t e r n  anomaly r e m a i n s  u n t e s t e d ,  w h i l e  t h e  
c e n t r a l  and  e a s t e r n  a n o m a l i e s  h a v e  b e e n  t r e n c h e d .  The c e n t r a l  a n o m a l y  
cor responds  wi th  t h e  Knob Showing and a c o i n c i d e n t  IP c h a r g e a b i l i t y  h igh .  The 
e a s t e r n  anomaly  h a s  been t renched ,  and minor copper m i n e r a l i z a t i o n  w a s  found 
i n  vo lcan ic s .  

Arsenic  

A r s e n i c  y i e l d e d  v a l u e s  o f  <2  ppm t o  6 ppm. No t r e n d s  o r  
anomalies were d e t e c t e d .  

TRENCHING 

D u r i n g  November, 1984 ,  a t r ench ing  program w a s  i n i t i a t e d  on t h e  Hawkins 
Proper ty  t o  t es t  copper -gold  s o i l  a n o m a l i e s .  A 1973  JCB-5C e x c a v a t o r  w a s  
h i r e d  from Judson Sawmills f o r  t h e  work. 

A t o t a l  of f i v e  t r enches  were completed. Each t r e n c h  was channel  sampled 
where  r o c k  w a s  e x p o s e d ,  o r  s o i l  p r o f i l e  samples  taken  where bedrock w a s  no t  
r e a c h e d  (see s o i l  p r o f i l e  d i a g r a m s ) .  The r e s u l t s  f r o m  e a c h  t r e n c h  i s  
desc r ibed  below: 

TRENCH 1 - ( L i n e  5 2 0 0 N ,  4 8 5 0 3 ) :  No s o u r c e  f o r  t h e  a n o m a l o u s  
c o n c e n t r a t i o n s  of copper were i d e n t i f i e d .  

TRENCH 2 - (Line 5400N, 4950E): Minor g o l d  (350 ppb)  and c o p p e r  ( 1 3 0 0  
ppm) were d e t e c t e d  i n  a f r a c t u r e d ,  malachi te -bear ing  b a s a l t  
s a m p l e  ( # 3 9 3 6 4 ) .  The r e s u l t s  of  t h e  s o i l  p r o f i l e s  were 
inconc lus ive .  

TRENCH 3 - ( L i n e  5800N, 5100E): A rock c h i p  sample  of ma lach i t e  bea r ing  
b a s a l t  assayed  12000 ppm copper,  and 1300 ppb go ld .  A l though  
t h i s  s a m p l e  i s  uneconomic ,  i t  does  i n d i c a t e  t h e  presence  of 
prec ious  metals, and f u r t h e r  t r ench ing  i s  suggested.  

TRENCH 4 - (Line  5000N, 5200E): The purpose of t h i s  t r ench  w a s  t o  t es t  a 
gold  anomaly i n  s o i l s .  Exposed rock i n  t h e  t r e n c h  c o n s i s t e d  
of b a s a l t ,  which assayed between 60 t o  360 ppm copper ,  and 10 
t o  60 ppb gold .  

TRENCH 5 - (Line 5300N, 5100E): The purpose of t h i s  t r e n c h  w a s  t o  t es t  
t h e  e a s t e r n  c o p p e r  s o i l  a n o m a l y .  No s a m p l e s  r e t u r n e d  
s i g n i f i c a n t  r e s u l t s .  
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GEOPHYSICAL SURVEYS: 

INSTRUMENTATION 

MAGNETOMETER SURVEY 

"UNIMAG" G.836 P r o t o n  P r e c e s s i o n  m a g n e t o m e t e r s  m a n u f a c t u r e d  by 
Exp lo ran ium G e o m e t r i c s  o f  O n t a r i o  were u t i l i z e d  on t h i s  program. The T o t a l  
F i e l d  measurment  i s  r e a d  w i t h  a r e s o l u t i o n  of  10 gammas and  a l l  v a l u e s  
r e c o r d e d  o n  g r i d s  were c o r r e c t e d  f o r  d i u r n a l  and d a y  t o  d a y  v a r i a t i o n s .  
C o r r e c t i o n  v a l u e s  were d e t e r m i n e d  f rom repeat  r e a d i n g s  t a k e n  a t  c o n t r o l  
s t a t i o n s  which were e s t a b l i s h e d  a t  t h e  i n t e r s e c t i o n  of wing l i n e s  and t h e  
Baseline.  The magnetic datum w a s  57,400 gammas and a l l  readings  were recorded 
a t  25 metre i n t e r v a l s .  

INDUCED POLARIZATION SURVEY 

The I.P. S u r v e y  measu rmen t s  were r e c o r d e d  w i t h  a d i p o l e  - d i p o l e  
c o n f i g u r a t i o n  employ ing  a d i p o l e  l e n g t h  of  50 metres (25 metres f o r  Lines  
4950N and 5050N) and r eco rd ing  a t  t h r e e  s e p a r a t i o n s .  The t r a n s m i t t e r  used w a s  
a Phoenix IPT-1  i n  t h e  T i m e  Domain (50% d u t y  c y c l e ,  2 second o n / o f f )  mode and 
t h e  r e c e i v e r  w a s  a Huntec FIK IV. 

INDUCED POLARIZATION AND MAGNETOMETER SURVEYS 

The Hawkins Lake I . P .  and  Magne t i c  surveys  have i d e n t i f i e d  a number of  
anomalous responses  t h a t  warran t  d r i l l  t e s t i n g  as proposed a t  t h e  end of t h i s  
r e p o r t .  

The I . P .  s u r v e y  a s  d i s c u s s e d  l i n e  by l i n e  below h a s  mapped a l t e r n a t i n g  
low and h i g h  r e s i s t i v i t y  s i g n a t u r e s  s t r i k i n g  i n  a g e n e r a l  n o r t h - s o u t h  
d i r e c t i o n .  The two main c h a r g e a b i l i t y  a n o m a l i e s  a r e  c o l i n e a r  w i t h  t h e  
r e s i s t i v i t y  p a t t e r n  bu t  are of less s t r i k e  e x t e n t .  Background c h a r g e a b i l i t y  
v a l u e s  a r e  t y p i c a l l y  2-4 w h i l e  t h e  h ighes t  reading  recorded on t h e  p rope r ty  
was 20. Anomalous r ead ings  are cons ide red  t o  be g r e a t e r  t han  5 m s .  

The contoured magnetic map shows a pronounced north-south b i a s  w i t h  what  
appears t o  be a minimum of t h r e e  i d e n t i f i a b l e  magnetic packages. 

They are as fo l lows:  

1. West of a n  a p p r o x i m a t e  l i n e  j o i n i n g  t h e  p o i n t s  L.5500N/4350E and 
L.4300N/5025E de f ined  by t h e  1000 gamma contour .  

2. East of an  a p p r o x i m a t e  l i n e  j o i n i n g  t h e  p o i n t s  L.5800N/4850E and  
L.4300N/5450E de f ined  by t h e  1250 gamma contour .  

3. The magnetic package sandwiched between u n i t s  1 and 2 above. 

These  d i v i s i o n s  are on ly  an  e y e b a l l  approximation and undoubtably w i t h i n  
t h e s e  packages f u r t h e r  magnetic d i v i s i o n s  could be determined. 
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L .5500N 

No anomalous response of i n t e r e s t  i s  seen i n  t h e  c h a r g e a b i l i t y  d a t a .  A 
c h a n g e  i n  t h e  background r e s i s t i v i t i e s  is seen  a t  approximately 5000E where 
t h e  magnetic p r o f i l e  a l s o  r eco rds  a change i n  t h e  magnet ic  s u s c e p t i b i l i t y  o f  
t h e  bedrock. 

L .5400N 

No anomalous  c h a r g e a b i l i t y  response  of i n t e r e s t  i s  seen ,  however, s u b t l e  
changes i n  t h e  background can  be c o r r e l l a t e d  wi th  s imi l ia r  changes seen  i n  t h e  
magnetic p r o f i l e .  

S e v e r a l  r e s i s t i v i t y  f e a t u r e s  are e v i d e n t  as fo l lows  ( c o o r d i n a t e  s t a t i o n  
do no t  r e f l e c t  o r  i n d i c a t e  t h e  width of t h e  r e sponse ) .  

1. 4500E : low r e s i s t i v i t y  s o u r c e  wi th  a complex geometry. 

2. 5000E : low r e s i s t i v i t y  sou rce  ex tending  t o  depth.  

3. 52753 : a r e s i s t i v i t y  h igh  of l i m i t e d  dep th  e x t e n t  and 
c o i n c i d e n t  w i t h  a magnetic high. 

L .5300N 

Weak c h a r g e a b i l i t y  a n o m a l i e s  h a v e  d e v e l o p e d  a t  both  ends of t h e  l i n e .  
S e v e r a l  f e a t u r e s  are ev iden t  from t h e  t h r e e  d a t a  sets as fo l lows:  

1. 44753 : A narrow low r e s i s t i v i t y  sou rce  a t  depth .  

2. 4 9 5 0 3  : A s h a r p  r e s i s t i v i t y  c o n t r a s t  p r o b a b l e  r e p r e s e n t i n g  a 
g e o l o g i c a l  c o n t a c t .  A p o s s i b l e  second c o n t a c t  a t  50503 i s  suggested by t h e  
magnetics and l ess  s o  by t h e  r e s i s t i v i t y .  Note  t h e  s u b t l e  c h a n g e  i n  t h e  
chargeability in this location. 

L .5200N 

As f o r  L.5300N above, anomalous c h a r g e a b i l i t y  va lues  are recorded a t  t h e  
ends of t h e  l i n e .  A low c h a r g e a b i l i t y  zone of l i m i t e d  dep th  e x t e n t  i s  ev ident  
a t  4675N where two "pant l e g s "  emanate from the  s m a l l  source .  The r e s i s t i v i t y  
shows a n a r r o w  low r e s i s t i v i t y  z o n e  a t  4600E a n d  may b e  r e l a t e d  t o  a 
g e o l o g i c a l  c o n t a c t  a s  s u g g e s t e d  by t h e  magnetic d a t a .  The h igh  r e s i s t i v i t y  
zone between 47503 - 5000E r e p r e s e n t s  a s i g n i f i c a n t  change i n  t h e  geology and 
i s  a l s o  r e f l e c t e d  by a small change i n  the  magnetic s i g n a t u r e .  

-9 - 



rrl 

L.5100N 

No s i g n i f i c a n t  c h a r g e a b i l i t y  r e s p o n s e  was recorded on t h i s  l i n e .  The 
r e s i s t i v i t y  has  mapped t h e  h igh  r e s i s t i v i t y  u n i t  (4774N-5050N) f rom L.5200N. 
A wide, low r e s i s t i v i t y  s u r f i c i a l  zone of  l i m i t e d  depth  e x t e n t  is  recorded a t  
5100N. 

L .5050N 

T h i s  l i n e  w a s  surveyed employing 25 metre d i p o l e s  which r e v e a l s  a low 
a m p l i t u d e  anomaly whose response  i n  LOO metres wide as i n d i c a t e d  on t h e  map. 
The anomaly i s  c o i n c i d e n t  w i t h  t h e  h i g h  r e s i s t i v i t y  p a c k a g e  which  h a s  b e e n  
t raced  from Line  5200N. A low r e s i s t i v i t y  zone i s  recorded on t h e  east f l a n k  
of t h e  anomaly. 

L .5000N 

The c h a r g e a b i l i t y  d a t a  has  d e f i n e d  t h e  e x t e n s i o n  of t h e  anomaly r e c o r d e d  
on L. 5050N. T h i s  anomaly c e n t e r e d  a t  50253 a l s o  occurs  i n  a h igh  r e s i s t i v i t y  
package. The east f l a n k i n g  low r e s i s t i v i t y  zone i s  t r a c e d  t o  h i s  l i n e  b u t  i t  
has  l i m i t e d  d e p t h  e x t e n t  as s e e n  by t h e  w e l l  developed "pant  Leg" p a t t e r n .  

L.4950N 

T H i s  l i n e ,  as  f o r  L i n e  5050N w a s  s u r v e y e d  u s i n g  25 metre  d i p o l e s .  
Anomaly d e f i n i t i o n  on t h i s  l i n e  i s  poor a t  b e s t  due t o  t h e  h igh  c h a r g e a b i l i t y  
background. 

The r e s i s t i v i t y  d a t a  shows good c o n t i n u i t y  from i t s  n o r t h e r n  n e i g h b o u r s  
a s  t h e  h i g h  r e s i s t i v i t y  p a c k a g e ,  somewhat wider ,  and i t s  east  f l a n k i n g  low 
r e s i s t i v i t y  s u r f i c i a l  source  i s  e v i d e n t .  This  r e s i s t i v i t y  s i g n a t u r e  s u g g e s t s  
t h e  c h a r g e a b i l i t y  anomaly e v i d e n t  on t h e  nor thern  l i n e s ,  i s  d e t e c t e d  a t  50753 
w i t h  a somewhat ill d e f i n e d  second s o u r c e  o c c u r r i n g  100 t o  200 metres t o  the 
west. 

L .4900N 

Two c h a r g e a b i l i t y  anomal ies  have been d e f i n e d  on t h i s  l i n e  as i n d i c a t e d  
on t h e  pseudo-section. The "east" zone  i s  t h e  c o n t i n u a t i o n  of  t h e  anomaly 
i n i t i a l l y  d e t e c t e d  on L. 5000N and a s s o c i a t e d  wi th  t h e  h igh  r e s i s t i v i t y  zone. 
A high frequency magnetic h igh  of 1000-1500nT a p p e a r s  t o  b e  a s s o c i a t e d  w i t h  
t h i s  zone. 

The "west" z o n e  i s  p o o r l y  d e f i n e d ,  however ,  i t  i s  c l e a r l y  e v i d e n t  t h e  
source  i s  a wide s u r f i c i a l  zone. 
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The r e s i s t i v i t y  p a t t e r n  a s s o c i a t e d  w i t h  t h e  e a s t  zone  m a i n t a i n s  i t s  
A s u r f i c i a l  zone of moderate depth  e x t e n t  i s  recorded s i g n a t u r e  t o  t h i s  l i n e .  

a t  4850E. 

L .4800N 

The  " e a s t "  a n o m a l y  e x t e n d s  t h r o u g h  t o  t h i s  l i n e  and a s u b s t a n t i a l  
improvement i s  noted. A narrow magnetic h i g h  i s  r e c o r d e d  a t  5025E which i s  
wi th in  25 metres of t h e  c e n t r e  of t h e  I . P .  anomaly. A s  on previous l i n e s  t h i s  
a n o m a l y  i s  s o u r c e d  w i t h i n  a h i g h  r e s i s t i v i t y  u n i t .  The f l a n k i n g  low 
r e s i s t i v i t y  u n i t  t o  t h e  east has  degraded somewhat. 

The "west" anomaly has  degraded somewhat and i s  p o o r l y  d e f i n e d .  These  
two c h a r g e a b i l i t y  anomalies are s e p a r a t e d  by a low r e s i s t i v i t y  zone. 

L .4700N 

The "east" anomaly con t inues  t o  t h i s  l i n e  as shown on t h e  pseudo-section. 
The source  i s  a s s o c i a t e d  wi th  t h e  same r e s i s t i v i t y  s i g n a t u r e  as f i r s t  observed 
a t  t h e  n o r t h  end of t h e  g r i d .  Th i s  east anomaly ampl i tude  i s  less than  on 
L.4800N and appea r s  t o  be deeper.  There i s  no magnetic response  of i n t e r e s t .  

The west anomaly a p p e a r s  as  a b r o a d  s o u r c e  w i t h i n  a high r e s i s t i v i t y  
environment. This zone i s  s e p a r a t e  form t h e  east zone by what appears t o  be a 
s u r f i c i a l  zone  of  low r e s i s t i v i t y  a n d  t h i s  may i n  p a r t  c a u s e  t h e  low 
c h a r g e a b i l i t y  between t h e  east  and w e s t  anomalies.  

W i t h i n  t h e  west anomaly  z o n i n g  i s  e v i d e n t  e.g. a t  4800E/n=2 t h e r e  is  a 
c o n c e n t r a t i o n  of p o l a r i z a b l e  material b u t  of l i m i t e d  dep th  e x t e n t .  S i m i l a r l y  
a t  4850E/n=1 a second zone of similar dimension is  ev iden t .  

L .4600N 

B o t h  t h e  e a s t  a n d  w e s t  z o n e s  h a v e  m e r g e d  t o g e t h e r  w i t h i n  a h i g h  
c h a r g e a b i l i t y  background. Some zoning i s  e v i d e n t  p a r t i c u l a r l y  a t  4800E/n=2 
and 5100E/n=2. A t h i r d  anomaly a t  t h e  extreme east end of t h e  l i n e  i n d i c a t e s  
t h e  source  t o  have a moderate dep th  e x t e n t .  

The b r e a k  be tween t h e  w e s t  and  e a s t  z o n e s  ( i n d i c a t e d  by t h e  b r o k e n  
anomaly b a r )  may b e  c a u s e d  by t h e  s u r f i c i a l  low r e s i s t i v i t y  source  a t  5000E 
r a t h e r  than  by a s i g n i f i c a n t  dec rease  i n  t h e  p o l a r i z a b l e  sou rce  i.e. t h e  west 
and east 

L .4500N 

The 
l i n e  and 
e x t e n t .  

The 

zones have probably merged t o g e t h e r .  

east  and w e s t  anomalies have separate and d i s t i n c t  responses  on t h i s  
bo th  e x h i b i t  t h e  c h a r a c t e r i s t i c s  due t o  a s o u r c e  w i t h  l i m i t e d  d e p t h  

s u p e r f i c i a l  low r e s i s t i v i t y  zone which t o  t h e  n o r t h  sepa ra t ed  the  two 
z o n e s  i s  now l o c a t e d  a t  t h e  west s i d e  of t h e  east  anomaly. 
f e a t u r e  has  d i s t o r t e d  t h e  shape of t h e  c h a r g e a b i l i t y  anomaly. 

This  r e s i s t i v i t y  

-11- 



L .4400N 

The east zone has  n o t  been d e f i n e d  on t h i s  l i n e  a l though  t h e  r e s i s t i v i t y  
s i g n a t u r e  is  s t i l l  ev ident .  

The w e s t  anomaly i s  i n  ev idence  but  t h e  d a t a  i n d i c a t e s  t h e  sou rce  t o  be 
e i t h e r  a t  dep th  o r  t h e  end of t h e  zone occur s  between Lines  4500N and 4400N. 

1 

The low r e s i s t i v i t y  s u r f i c i a l  zone s e p a r a t i n g  t h e  two anomalies con t inues  
t o  t h i s  l i n e  and i s  i n d i c a t e d  t o  have some moderate dep th  e x t e n t .  

A sha l low s u r f i c i a l  s o u r c e  i s  b e i n g  d e t e c t e d  a t  t h e  east  end  o f  t h i s  
l i n e .  

J 

rrJ 

1 

rJ 

L 

L .4300N 

A weak anomaly  n o t  i n d e n t i f i a b l e  as  e i t h e r  t h e  w e s t  o r  east  zone is 
i n d i c a t e d  on t h e  pseudo-section. The r e s i s t i v i t y  s i g n a t u r e  a s s o c i a t e d  w i t h  
t h e  east anomaly i s  de f ined  on t h i s  l i n e .  

CONCLUSIONS : 

H a w k i n s  P r o p e r t y  e x h i b i t s  s e v e r a l  s i m i l a r i t i e s  w i t h  Dome's QR 
Some of t h e s e  s imilar i t ies  are l i s t e d  below: 

Both d e p o s i t s  are  hos ted  w i t h i n  T r i a s s i c  v o l c a n i c s  o f  t h e  Q u e s n e l  
Trough. 

The gold-sulphide m i n e r a l i z i n g  even t  i s  a s s o c i a t e d  wi th  a comagmatic 
monzonite ( ? )  s tock .  

G o l d - s u l p h i d e  m i n e r a l i z a t i o n  i s  w i t h i n  a zone  of  p r o p y l l i t i c  
a l t e r a t i o n .  

G o l d - s u l p h i d e  m i n e r a l i z a t i o n  w a s  d e p o s i t e d  i n  a c a l c a r e o u s  
e n v i r o n m e n t  - c a l c a r e o u s  t u f f  ( Q R ) ;  l i m e s t o n e - v o l c a n i c  c o n t a c t  
(Hawkins). 

E x p l o r a t i o n  o n  t h e  H a w k i n s  P r o p e r t y  h a s  b e e n  h i n d e r e d  by s o i l  
contaminat ion  by r ecen t  v o l c a n i c  a s h  and deep d r i f t  cover.  For t h e s e  r easons ,  
s o i l  geochem and g e o l o g i c a l  mapping have had l i m i t e d  a p p l i c a t i o n s .  However, 
IP and magnetometer have a ided  i n  g e o l o g i c a l  i n t e r p r e t a t i o n ,  and i n  d e f i n i n g  
d r i l l  t a r g e t s .  

-12- 
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A diamond d r i l l  program of 4 ho le s  ( 5  o p t i o n a l )  t o t a l l i n g  1500' (457.2 
meters) has  been recommended f o r  t h e  property.  The purpose of t h e  d r i l l i n g  i s  
t o  test IP anomalies a long  s t r i k e  wi th  known mineral ized rocks.  Hole l o c a t i o n  
and d e s c r i p t i o n  i s  t ab led  below: 

Coordinates  

- DDH Northing Eas t ing  ANGLE BEARING DEPTH m. ( f e e t )  

NH 85-1 L4800N 5112E -50 deg. 290 deg. 1 2 2  m (400 f t . )  
NH 85-2 L4600N 4840E -50 deg. 290 deg. 106 m (350 f t . )  
NH 85-3 L4600N 5140E -50 deg. 290 deg. 106 m (350 f t . )  
NH 85-4 L4400N 4933E -50 deg. 290 deg. 122 m (400 f t . )  

NH 85-5 - L4900N 4646E -50 deg. 110 deg. 106 m (350 f t . )  
(op t iona l )  

Experience from t h i s  and similar gold p r o p e r t i e s ,  i n d i c a t e s  a va r i ed  and 
sometimes unexpected environment f o r  gold depos i t i on .  For t h i s  reason ,  i t  i s  
recommended t h e  e n t i r e  d r i l l  s e c t i o n  be c a r e f u l l y  mapped and sampled. 

Burton, Alex, P. Eng. 

Carson, D.J.T. 
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STATEMENT OF OUAL I F I  CAT I0)JS 

I ,  Thomas 0. Lewis of th? City o f  Prince G?orge, Province of  
British Columbia, do certify that: 

1. I have been employed as a geologist by Noranda Exploration Corpiay,  

Liriiited since April, 1979. 

2 .  I am a graduate o f  Quem's University with a Bachelor o f  Applied 
Science (Engineering) in Geology (1975) .  

3. I am a member of the Association o f  Professional Engineers of the 
Province of  British Columbia. 

4. I am a member of t h e  Canadian Institute of  lblining and 
M?tal lurgy. 

Noranda Exploration Company, Limited 
(No Personal Liability) 



STATEMENT OF QUALIFICATIONS 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

y1 

I, Lyndon Bradish  of Vancouver,  P rov ince  of B r i t i s h  Columbia, do hereby 
c e r t i f y  t h a t :  

rrl 

1 

3 

I 

J 

1. L a m  a Geophys ic i s t  r e s i d i n g  a t  1826 T r u t c h  S t r e e t ,  Vancouver 
B r i t i s h  Columbia. 

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  of B r i t i s h  Columbia wi th  a 
B.Sc. (geophys ic s ) .  

3. I a m  a member i n  good s t a n d i n g  of  t h e  S o c i e t y  of  Exp lo ra t ion  
G e o p h y s i c i s t s ,  Canadian I n s t i t u t e  of Mining and t h e  P r o s p e c t o r ' s  
and Deve lope r ' s  A s s o c i a t i o n .  

4 .  I p r e s e n t l y  hold  t h e  p o s i t i o n  of  D i v i s i o n  Geophys ic i s t  wi th  
Noranda E x p l o r a t i o n  Company, Limited and have been i n  t h e i r  
employ s i n c e  1973. 

L. Bradish .  
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NORANDA EXPLORATION COMPANY, L I M I T E D  

STATEMENT O F  COST 

PROJECT Hawkins Lake - A l e l a r e  DATE May 1985 

TYPE OF REPORT Geology, Geochem & Geophysics 

a)  Wages: 

No. o f  Days 90 

Rate per Day $141.03 

Dates From: 

To t a  1 Wages 90 x $141.03 

August 84 - March.85 

b) Food and Accomodation: 

No of days 90 

Rate per day $ 45.00 

Dates From: August 84 - March 85 

To ta l  Cost 90 x $141.03 

c) Transpor tat  ion: 

No o f  days g o  

Rate per  day $25.00  

.Dates From: August 84 - March 85 

To ta l  Cost 90 x $25 .00  

d) Instrument Rental:  

Type of Instrument 

No o f  days 

Rate per  day $ 

Dates From: 

To ta l  Cost 

Type o f  Instrument 

No o f  days 

Bate per day $ 

Dates From: 

T o t a l  Cost 

x s  

X $  

12,693.10 

4,050.00 

2,250.00 



f) Analysis 
(See a t t a c h e d  schedule) 

9)  Cost o f  p r e p a r a t i o n  o f  Report 

Author 

D r a f t i n g  

Typing 

h )  Other:  
Contrac tor  

T o t a l  Cost 

e )  U n i t  costs f o r  Geology 

No o f  days 5 1  

No o f  u n i t s  

U n i t  costs 256.88 / day 

T o t a l  Cost 5 1  x 256.88 

Unit c o s t s  f o r  Geochem 

NO of days 

No of u n i t s  351 

Unit  c o s t s  27.02 / sample 

T o t a l  Cost 351 x 27.02 

Unit  c o s t s  f o r  Geophysics 

NO of days  

No of units 29.9 LKm 

Unit  c o s t s  585.15 f Km 

Total c o s t s  29.9  x 585.15 

2,3 16.60 

300.00 

300.00 

300.00 

15,553.86 

.40,080.16 

13,100.98 

9,483.17 

17,496.01 
40,080.16 



NORANDA EXPLORATION COMPANY, L I M I T E D  

(WESTERN D I V I  S I ON) 

Y 
D E T A I L S  OF ANALYSES COSTS 

PROJECT: H a w k i n s  L a k e  - A l c l a r e  

ELEMENT NO. OF D E T E R M I N A T I O N S  COST P E R  D E T E R M I N A T I O N  TOTAL 

cu 
Au 

A s  

351 

351 

351 

1.60 

3.50 

1.50 

561.60 

1,228.50 

526.50 

2,316.60 
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Me t hod 

A l l  s a m p l e s  were o b t a i n e d  by d igging  ho le s  wi th  a mattock t o  a dep th  of 
between 15 c m  and 40 c m ,  whether t h e  v i s i b l e  ' O B "  h o r i z o n ,  whenever  p o s s i b l e  
was e x p o s e d .  The s a m p l e s  were placed i n  " H i "  Wet S t r e n g t h  Kra f t  envelopes ,  
t h e  s a m p l e  number w a s  marked o n  t h e  e n v e l o p e  w i t h  i n d e l i b l e  i n k  and t h e  
s t a t i o n  marked u s i n g  c o l o u r e d  f l a g g i n g .  The s a m p l e s  w e r e  d r i e d ,  sh ipped ,  
screened and s i f t e d  t o  o b t a i n  t h e  -80 mesh f r a c t i o n .  

The de te rmina t ion  procedure f o r  t o t a l  c o p p e r ,  l e a d ,  z i n c ,  s i l v e r ,  and  
molybdenum i s  as fo l lows:  

0.200 gram s o f  t h e  -80 mesh material i s  d i g e s t e d  i n  2 ml of J C l O  and 
0.5 m l  of HNO Following d i g e s t i o n ,  each sampfe i s  
d i l u t e d  t o  5 m l  w i th  deminera l ized  H 0. A Varian T e c h t r o n  Model AA-5 Atomic 
A b s o r p t i o n  Spec topho tomete r  i s  f u l f y  o u t l i n e d  i n  t h e  l i t e r a t u r e  and w i l l  no t  
be desc r ibed  i n  t h i s  r e p o r t .  

f o r  approximately 4 hours. 3 
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ANALYTICAL METEOD DESCRIPTIONS FOR GEOCBEMICAL BSSESSMENT REPORTS 

The methods 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  ana lyze  g e o l o g i c a l  mater ia l s  
by t h e  Noranda Geochemical Labora tory  a t  Vancouver. 

P r e p a r a t i o n  of Samples 

0 
S e d i m e n t s  and  s o i l s  a r e  d r i e d  a t  approximate ly  80 and s i eved  wi th  a 80 

mesh n y l o n  s c r e e n .  The -80 (0.18 mm) f r a c t i o n  i s  used  f o r  g e o c h e m i c a l  
a n a l y s i s .  

Rock s p e c i m e n s  a re  p u l v e r i z e d  t o  -120 mesh (0.13 mm). Heavy material 
f r a c t i o n s  ( p l a n n e d  s a m p l e s  * f rom c o n s t a n t  vo lume) ,  a re  a n a l y z e d  i n  i t s  
e n t i r e t y ,  when i t  i s  t o  b e  d e t e r m i n e d  f o r  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 repa ra t ion .  

Analys is  of Samples 

Decomposition of 0.200 g sample i s  done wi th  concen t r a t ed  p e r c h l o r i c  and  
n i t r i c  a c i d  (3 :1 ) ,  d i g e s t e d  f o r  5 hours  a t  r e f l u x  temperature.  Pulps of rock  
o r  c o r e  are weighed out  a t  0.4 g and chemical q u a n t i t i e s  are doubled r e l a t i v e  
t o  t h e  above noted method f o r  d i g e s t i o n .  

The c o n c e n t r a t i o n s  o f  Ag, Cd, Co, Cu, Fe ,  Mn, Mo, N i ,  Pb, V and Zn can be 
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  ( d i s s o l u t i o n )  w i t h  a convent iona l  atomic 
a b s o r p t i o n  spec t romet r i c  procedure.  A Varian Techtron Model AA-5 o r  Model AA- 
475 i s  used t o  measure e l emen ta l  c o n c e n t r a t i o n s .  

Elements Requi r ing  S p e c i f i c  Decomposition Method: 

Antimony - Sb: 0.2 g sample i s  a t t a c k e d  wi th  3.3 m l  of 6% tartaric a c i d ,  1.5 
m l  conc .  h y d r o c h l o r i c  a c i d  and 0.5 m l  of conc. n i t r i c  a c i d ,  then  hea ted  i n  a 
water b a t h  f o r  3 h o u r s  a t  9 5 O C .  Sb  i s  d e t e r m i n e d  d i r e c t l y  f r o m  t h e  
d i s s o l u t i o n  wi th  a n  AA-475 equipped w i t h  e l e c t r o d e l e s s  d i scha rge  l a m p  (EDL). 

Arsenic - As: 0.2 - 0.3 g sample is digested with 1.5 ml of perchloric 70% 
and 0.5 m l  of conc. n i t r i c  a c i d .  A Varian AA-475 equipped  with an  As-EDL i s  
used t o  measure a r s e n i c  c o n t e n t  i n  t h e  d i g e s t .  

Barium - B a :  0.1 g s a m p l e  d i g e s t e d  ove rn igh t  w i th  conc. p e r c h l o r i c ,  n i t r i c  
and h y d r o f l u o r i c  a c i d ;  Potassium c h l o r i d e  added t o  prevent  i o n i z a t i o n .  Atomic 
a b s o r p t i o n  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 s  B a  f rom t h e  
aqueous s o l u t i o n .  

Bismuth - Bi: 0.2 g - 0 . 3  g is  d i g e s t e d  wi th  2.0 m l  of p e r c h l o r i c  70% and 1.0 
m l  of conc. n i t r i c  a c i d .  Bismuth i s  determined d i r e c t l y  from t h e  d i g e s t  with 
an AA-475 complete wi th  EDL. 

Gold - Au: 10.0 g sample  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  and  3 
p a r t s  h y d r o c h l o r i c  a c i d ) .  Gold i s  e x t r a c t e d  w i t h  MqBK f rom t h e  a q u e o u s  
solution. h4 is used t o  de te rmine  Au. 
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Magnesium - Mg: 0.05 - 0.10 g sample  is d i g e s t e d  wi th  4 m l  p e r c h l o r i c / n i t r i c  
a c i d  ( 3 : l ) .  An a l i q u o t  i s  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 i o n  t o  w i t h i n  t h e  
range of a tomic  abso rp t ion .  The AA-475 wi th  t h e  use of a n i t r o u s  ox ide  flame 
determines Mg from t h e  aqueous s o l u t i o n .  

Tungsten - W: 1.0 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  and t h e r e a f t e r  
leached wi th  water. The l e a c h a t e  i s  t r e a t e d  wi th  potassium th iocyana te .  The 
y e l l o w  t u n g s t e n  t h i o c y a n a t e  i s  e x t r a c t e d  i n t o  t r i - n - b u t y l  phopate .  Th i s  
p e r m i t s  c o 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  m e a s u r e  t u n g s t e n  
concen t r a t  ion. 

Uranium - U: An a l i q u o t  from a p e r c h l o r i c - n i t r i c  decomposition, u s u a l l y  from 
t h e  multi-element d i g e s t i o n ,  is buffered .  The aquaeous s o l u t i o n  i s  exposed t o  
laser l i g h t ,  and t h e  luminescence of t h e  u rany l  ion is q u a n t i t a t i v e l y  measured 
on t h e  UA-3 ( S c i n t r e x ) .  

* N.B. I f  a d d i t i o n a l  e l emen ta l  de t e rmina t ion  are r e q u i r e d  on panned samples, 
s t a t e  t h i s  a t  t h e  t i m e  o f  s a m p l e  s u b m i s s i o n .  R e q u e s t s  a f t e r  g o l d  
de t e rmina t ions  would be f u t i l e .  

LOWEST VATJJES REPORTED IN PPn 

Ag - 0.2 
Cd - 0.2 
co - 1 
cu - 1 
Fe - 100 

Mn - 20 
MO - 1 
N i  - 1 
Pb - 1 
v - 10 

Zn - 1 
Sb - 1 
AS - 1 
Ba - 10 
B i  - 1 

Au - 0.01 
w - 2  
u - 0.1 
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