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SUMMARY : ~ 
I n  October  1984,  Noranda E x p l o r a t i o n  conducted ground fo l lowup  work 

on an a i r b o r n e  EM anomaly l o c a t e d  w i t h i n  t h e  SUE 1 & 2 c l a i m s .  These c l a i m s  I 

a r e  l o c a t e d  approx imate ly  80 k i l o m e t e r s  SSE of P r i n c e  George,  B r i t i s h  
Columbia. The c l a i m s  l i e  w i t h i n  t h e  Quesne l  Trough, a  NNW t r e n d i n g  
b e l t  o f  mar ine  v o l c a n i c s  and sed iments .  Ground fo l lowup  c o n s i s t e d  of  
r e c o n n a i s s a n c e  HLEM and Mag fo l lowed  by g r i d  HLEM, Mag, mapping and s o i l  
sampl ing .  

The r e s u l t s  of t h e  ground s u r v e y s  i n d i c a t e  s e v e r a l  d i s c o n t i n u o u s  
EM c o n d u c t o r s  i n  e x c e s s  of  4 . 0  km i n  l e n g t h ,  t r e n d i n g  NW-SE proximal  
t o  t h e  c o n t a c t  between t h e  v o l c a n i c s  and s e d i m e n t s .  C o i n c i d e n t  geochem 
v a l u e s  a r e  main ly  a s s o c i a t e d  w i t h  t h e  s o u t h e r n  p o r t i o n  o f  t h e  EM 
c o n d u c t o r .  The r o c k s  i n  t h e  v i c i n i t y  of  t h e  conduc to r  a r e  weakly t o  
s t r o n g l y  h o r n f e l s e d  and commonly c o n t a i n  minor amounts o f  p y r r h o t i t e  
and p y r i t e  as d i s s e m i n a t e d  g r a i n s  and g r a i n  a g g r e g a t e s  w i t h  l o c a l  t r a c e  
amounts o f  c h a l c o p y r i t e .  The g e o l o g y ,  a l t e r a t i o n  and m i n e r a l i z a t i o n  
a s s o c i a t e d  w i t h  t h e  conductor  a r e  t h e r e f o r e  c o n s i d e r e d  f a v o r a b l e  f o r  a 
mass ive  s u l p h i d e  t y p e  d e p o s i t ,  e i t h e r  metasomat ic  o r  vo lcanogen ic  i n  
o r i g i n .  

I t  s h o u l d  a l s o  be no ted  t h a t  o n l y  t h e  work completed w i t h i n  t h e  
SUE c l a i m s  boundar ies  h a s  been a p p l i e d  f o r  a s sessment  c r e d i t !  The ~ 
v a l u e  of  any work o u t s i d e  of t h e  immediate c l a i m  boundary h a s  n o t  been I 

i n c l u d e d  i n  t h i s  r e p o r t !  ~ 
INTRODUCTION: 

T h i s  r e p o r t  c o v e r s  t h e  work completed by Noranda E x p l o r a t i o n  
Company, L t d . ,  d u r i n g  September and O c t o b e r ,  1984 ,  on t h e  Sue 1 and 2 
c l a i m s .  The c l a i m s  a r e  l o c a t e d  i n  t h e  Car iboo Mining D i v i s i o n  
approx imate ly  80 k i l o m e t e r s  SSE of  P r i n c e  George,  B. C .  The c l a i m s  
c o n s i s t  o f  t h i r t y - t w o  ( 3 2 )  modi f i ed  g r i d  u n i t s .  

The p r o p e r t y  i s  l o c a t e d  w i t h i n  t h e  "Quesne l  Trough",  a  NNW t r e n d i n g  
b e l t  of mar ine  v o l c a n i c s  and sed iments  which i s  l o c a l l y  i n t r u d e d  by 
Cretaceous-age s t o c k s .  Thus,  t h e r e  i s  p o t e n t i a l  f o r  b o t h  e x h a l a t i v e -  
t y p e  and metasomat ic- type mass ive  s u l p h i d e s .  

P a r t  o f  t h e  p r o p e r t y  and a r e a s  immediate ly  t o  t h e  s o u t h e a s t  have 
been worked on and o f f  from 1968 t o  t h e  p r e s e n t  d a t e .  T h i s  work h a s  
been based  on t h e  occur rence  of s e v e r a l  s tockwork and mass ive  s u l p h i d e  
showings w i t h i n  t h e  v o l c a n i c  r o c k s .  These showings c o n s i s t  of  p y r i t e  
and/or  p y r r h o t i t e  w i t h  c h a l c o p y r i t e ,  s p h a l e r i t e  and g a l e n a  w i t h  
a s s o c i a t e d  s i l v e r  and g o l d  v a l u e s .  



I n  J a n u a r y  of  1984,  Noranda E x p l o r a t i o n  c o n t r a c t e d  Q u e s t o r  Surveys  
L t d .  of  M i s s i s s a u g a ,  O n t a r i o ,  t o  f l y  a  r e g i o n a l  a i r b o r n e  EM-Mag s u r v e y  
i n  t h e  a r e a  o f  t h e  Sue p r o p e r t y .  The a i r b o r n e  su rvey  d e t e c t e d  a n  anomaly 
on t h e  Sue p r o p e r t y  and a s  a  r e s u l t ,  d u r i n g  September-October 1984,  
Noranda conducted a g e o p h y s i c a l ,  g e o l o g i c a l  and geochemical  e v a l u a t i o n  
program on t h e  p r o p e r t y .  F i e l d  o p e r a t i o n s  were s u p e r v i s e d  by R .  Baerg ,  , 
under  t h e  s u p e r v i s i o n  of  T.Lewis and R .  MacArthur, g e o l o g i s t s  w i t h  , 
Noranda E x p l o r a t i o n  Co. Ltd .  1 

HISTORY: 

P a r t  o f  t h e  Sue c l a i m s  and a r e a s  immediate ly  t o  t h e  s o u t h e a s t  have 
I 

been worked by v a r i o u s  e x p l o r a t i o n  companies s i n c e  1968 f o r  l o d e  
m i n e r a l i z a t i o n .  The a r e a  h a s  been a c t i v e l y  worked f o r  p l a c e r  g o l d  s i n c e  1 
t h e  e a r l y  1 9 0 0 ' s .  The most r e c e n t l y  a c t i v e  p r o p e r t y  i n  t h e  a r e a  w a s  t h e  1 
Thunder p r o p e r t y  of  Car iboo Minelands L t d . ,  l a t e r  E q u a t o r i a l  Resources  
L t d .  M i n e r a l i z a t i o n  t h e r e  c o n s i s t e d  of  mass ive  and semi-massive p y r i t e -  
p y r r h o t i t e - c h a l c o p y r i t e  w i t h  some s p h a l e r i t e  and g a l e n a ,  and c o n s i d e r a b l e  
a s s o c i a t e d  m a g n e t i t e .  Work on t h e s e  showings i n c l u d e d  mapping, t r e n c h i n g ,  
geochemical  sampl ing ,  geophys ics  and diamond d r i l l i n g .  

More r e c e n t l y ,  i n  1980,  p r i o r  t o  t h e  s t a k i n g  of  t h e  Sue c l a i m s ,  
G a b r i e l  Resources  I n c .  s t a k e d  a  l a r g e  a r e a  t o  t h e  s o u t h  and e a s t  o f  t h e  
p r e s e n t  Sue c l a i m s  and i s  c u r r e n t l y  e v a l u a t i n g  t h a t  ground f o r  m i n e r a l  
p o t e n t i a l .  

LOCATION AND ACCESS: 

The Sue p r o p e r t y  i s  l o c a t e d  approx imate ly  80 km s o u t h - s o u t h e a s t  of  
P r i n c e  George,  B r i t i s h  Columbia ( F i g u r e  1 ) .  

Access  t o  t h e  p r o p e r t y  is  o b t a i n e d  by a  good l o g g i n g  r o a d  which 
b r a n c h e s  o f f  Highway #97,  1.7 km s o u t h e a s t  o f  Cinema. T h i s  r o a d ,  c a l l e d  
t h e  Ahbau Creek F o r e s t  Road, i s  f o l l o w e d  n o r t h e a s t  f o r  1 . 6  km t o  where 
t h e  w e s t e r n  boundary o f  t h e  Sue p r o p e r t y  i s  l o c a t e d .  From t h e r e  t h e  r o a d  
a n g l e s  up th rough  t h e  c e n t r a l  p o r t i o n  of  t h e  Sue 1 c l a i m  and t h e n  heads  
e a s t  and e x i t s  t h e  p r o p e r t y  i n  t h e  n o r t h e a s t  c o r n e r .  

Access  t o  t h e  southwest  p o r t i o n  of t h e  Sue 2 c l a i m  i s  o b t a i n e d  
by f o l l o w i n g  t h e  Ahbau Creek F o r e s t  Road n o r t h e a s t  from Highway #97 f o r  
1.1 km and t h e n  t a k i n g  t h e  s h a r p  r i g h t  hand f o r k .  





CLAIM DATA: 

The Sue c l a i m s  c o n s i s t  of two ( 2 )  c l a i m  b l o c k s  comprised o f  
t h i r t y - t w o  ( 3 2 )  modi f i ed  g r i d  u n i t s  ( F i g u r e  2 ) .  

C l a i m  d e s c r i p t i o n  f o l l o w s :  

Claim Name # U n i t s  Record No. Exp i ry  d a t e  

Sue 1 2 0  5352 Nov. 11/86 
Sue 2  12 5353 Nov. 11/86 

FIELD WORK: 

On t h e  b a s i s  of p o s i t i v e  r e s u l t s  from an a i r b o r n e  EM s u r v e y  
f lown i n  A p r i l  and May 1984,  f o u r  r e c o n n a i s s a n c e  l i n e s  o f  HLEM and 
Mag were r u n  on t h e  p r o p e r t y .  Based on p o s i t i v e  r e s u l t s  from t h e  
r e c o n n a i s s a n c e  s u r v e y ,  a  4.4 km X 1 . 0  km c o n t r o l  g r i d  was 
e s t a b l i s h e d .  C r o s s l i n e s  were l o c a t e d  at  200 m i n t e r v a l s  and 
ex tended  500 m on e i t h e r  s i d e  o f  t h e  b a s e l i n e .  HLEM and Mag w ? s  
completed on a l l  c r o s s l i n e s .  G e o l o g i c a l  mapping c o v e r s  L37,600N 
t o  L 40,800N and s o i l  sampling c o v e r s  a l l  c r o s s l i n e s  e x c e p t  L  
41,400N and t h e  wes te rn  h a l f  of  L  41,600N. A t o t a l  of  225 samples  
were c o l l e c t e d .  S o i l  samples were c o l l e c t e d  ( f rom t h e  E  h o r i z o n )  a t  
50 m i n t e r v a l s  where p o s s i b l e  on t h e  c r o s s l i n e s  w i t h  t h e  u s e  o f  
a g r u b  hoe.  The dep th  of t h e  sample h o l e s  v a r i e d  from 25 t o  40 cm. 
The samples  were p l a c e d  i n  K r a f t  wet s t r e n g t h  paper  b a g s ,  d r i e d  
and t h e n  s h i p p e d  t o  Noranda Labs i n  Vancouver,  B. C .  f o r  a n a l y s i s .  
( f o r  a n a l y t i c a l  p r o c e d u r e ,  s e e  Appendix C). 

The samples ,  upon r e c e i p t  a t  t h e  Lab a r e  d r i e d  a t  80 d e g r e e s  C 
and s i e v e d  w i t h  an  80 mesh s i e v e .  0.20 grams o f  t h e  g r e a t e r  t h a n  
80 mesh m a t e r i a l  i s  t h e n  d i g e s t e d  w i t h  c o n c e n t r a t e d  p e r c h l o r i c  and 
n i t r i c  a c i d  ( 3 : l )  f o r  5  hours  a t  r e f l u x  t e m p e r a t u r e .  The c o n c e n t r a t i o n s  
of  Ag, Pb,  Zn, Cu can be determined d i r e c t l y  from t h e  d i g e s t  w i t h  a  
c o n v e n t i o n a l  a tomic  a b s o r p t i o n  s p e c t r o m e t r i c  p rocedure .  A v a r i a n - T e c h t r o n ,  
Model AA-5 o r  AA-475 i s  used t o  measure e l e m e n t a l  c o n c e n t r a t i o n s .  For  
Au a n a l y s e s  a 10  g  sample i s  d i g e s t e d  w i t h  aqua  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  MlBK from 
t h e  aqueous s o l u t i o n .  Atomic a b s o r p t i o n  i s  t h e n  used  t o  de te rmine  Au 
c o n c e n t r a t i o n s .  For A s  a n a l y s e s  0.2-0.3 grams i s  d i g e s t e d  w i t h  1 . 5  m l  
of  p e r c h l o r i c  70% and 0 .5  m l  o f  c o n c e n t r a t e d  n i t r i c  a c i d .  A V a r i a n  
AA-475 equipped w i t h  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 .  

Rock samples  a r e  p u l v e r i z e d  t o  -120 mesh b e f o r e  d i g e s t i o n .  





REGIONAL GEOLOGY 

TERTIARY -- -- 

E l  - -  o l i v i n e  b a s a l t ,  f l o w s ,  b r e c c i a ,  t u f f  

- s a n d s t o n e ,  s h a l e ,  cong lomera te ,  d i a t o m i t e ,  l i g n i t e  

CRETACEOUS 

NAVER INTRUSIONS: q u a r t z  monzon i te ,  s y e n i t e ,  monzon i te ,  g r a n o d i o r i t e ,  
d i o r i t e  

TRIASSIC-JURASSIC 

LOWER-MIDDLE JURASSIC 

- s h a l e ,  greywacke, conglomerate  

UPPER TRIASSIC-LOWER JURASSIC 

- T a k l a  Group: a n d e s i t e ,  b a s a l t ,  t u f f ,  b r e c c i a ,  cong lomera te ,  greywacke I 
s h a l e ,  l i m e s t o n e  

C - b l a c k  p h y l l i t e ,  s i l t s t o n e ,  l i m e s t o n e ,  q u a r t z i t e  





0 
REGIONAL GEOLOGY: 

F i g u r e  3 shows t h e  r e g i o n a l  geology i n  t h e  a r e a  o f  t h e  Sue 
c l a i m s .  The c l a i m s  a r e  l o c a t e d  w i t h i n  t h e  Q u e s n e l  Trough,  a  broad 
NNW t r e n d i n g  b e l t  of mar ine  v o l c a n i c s ,  v o l c a n i c l a s t i c s  and 
s e d i m e n t s  which a r e  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 .  The geology of  t h i s  a r e a  h a s  been d e s c r i b e d  by T i p p e r  
(1960)  and T i p p e r  e t  a 1  ( 1 9 7 5 ) ,  ( 1 9 7 9 ) .  

The r o c k s  v a r y  i n  age from Hadrynian t o  Q u a t e r n a r y  and a r e  
g e n e r a l l y  i n c r e a s i n g l y  metamorphosed and deformed w i t h  i n c r e a s i n g  
age .  The a r e a  i s  c h a r a c t e r i z e d  by a s t r o n g  n o r t h w e s t e r l y  t r e n d  of  
f o l d  a x e s  and f a u l t s .  Also ,  t h e  Kaza Group r o c k s  have been domed 
by t h e  l a r g e  b a t h o l i t h  n o r t h  of Naver Creek.  

The r o c k s  w i t h i n  t h e  a r e a  of  t h e  Sue c l a i m s  a r e  d i v i d e d  i n t o  
two main u n i t s :  

TJT : Takla  Group - a n d e s i t e ,  b a s a l t ,  t u f f ,  b r e c c i a ,  
cong lomera te ,  greywacke,  s h a l e ,  
l i m e s t o n e  

EKg : Naver I n t r u s i o n s  - q u a r t z  monzon i te ,  s y e n i t e ,  
monzon i te ,  g r a n o d i o r i t e ,  d i o r i t e  

LOCAL GEOLOGY: 

F i g u r e  4  i l l u s t r a t e s  t h e  geology o f  a p o r t i o n  o f  t h e  Sue 
c l a i m s .  Three  main r o c k  u n i t s  were i d e n t i f i e d :  

1. Black A r g i l l i t e  
2 .  Andes i t e -Basa l t  
3. G r a n d o d i o r i t e  

A s  w e l l ,  t h e r e  were minor amounts o f  f e l d s p a r  porphyry 
v o l c a n i c ,  Hornblende D i o r i t e  d i k e s  and D e b r i s  Flows. 

The v o l c a n i c  r o c k s  mainly  o c c u r  t o  t h e  west  o f  t h e  b a s e l i n e  
w i t h  t h e  a r g i l l i t e s  and i n t r u s i v e  r o c k s  main ly  t o  t h e  e a s t  o f  t h e  
b a s e l i n e .  The main c o n t a c t ,  between t h e  a n d e s i t e s  and t h e  a r g i l l i t e s ,  
h a s  a c o n s i s t e n t  n o r t h  n o r t h w e s t e r l y  t r e n d .  Bedding a t t i t u d e s  w i t h i n  
t h e  a r g i l l i t e s  a r e  g e n e r a l l y  p a r a l l e l  t o  s u b p a r a l l e l  t o  t h i s  c o n t a c t  w i t h  
d i p s  from 60 d e g r e e s  west  t o  40 d e g r e e s  e a s t .  I t  i s  p o s s i b l e  t h a t  
t h e r e  i s  a  n o r t h  nor thwes t  t r e n d i n g  f o l d  c e n t e r e d  r o u g h l y  a l o n g  t h e  
b a s e l i n e  b u t  d a t a  a t  t h i s  p o i n t  i s  i n c o n c l u s i v e .  

- 
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The v o l c a n i c  r o c k s  a r e  p redominan t ly  a n d e s i t i c  i n  compos i t ion  
and l o c a l l y  p o r p h y r i t i c .  They have been metamorphosed t o  a  g r e e n  
s c h i s t  f a c i e s  w i t h  e x t e n s i v e  c h l o r i t e  and minor e p i d o t e  commonly 
o b l i t e r a t i n g  t h e  pr imary m i n e r a l  t e x t u r e s .  Within  t h e  a n d e s i t e s ,  
t h e r e  a r e  a l s o  minor grey-brown f e l d s p a r  porphyry f l o w s  and minor 
r u s t y  d e b r i s ( ? )  f l o w s .  

The a r g i l l i t e s  and l o c a l l y  t h e  v o l c a n i c s  a r e  v a r i a b l y  
h o r n f e l s e d .  The a r g i l l i t e  h o r n f e l s  a r e  g e n e r a l l y  b l a c k  and c h e r t y  
w i t h  l o c a l  zones  of  p a l e  g reen  t o  w h i t e  m o t t l i n g  due t o  c h l o r i t e ,  
e p i d o t e  and s i l i c a  a l t e r a t i o n .  A l s o ,  t h e  a r g i l l i t e  h o r n f e l s  
l o c a l l y  t a k e s  on a  brown mass ive ,  f i n e - g r a i n e d  appearance  ( b i o t i t e  
a l t e r a t i o n ? ) .  The v o l c a n i c  h o r n f e l s  have a mass ive  d a r k  g r e e n  
c h e r t y  appearance .  

Both t h e  a r g i l l i t e s  and t h e  v o l c a n i c s  a r e  l o c a l l y  i n t r u d e d  by 
s m a l l  Hornblende d i o r i t e  d i k e s .  

A l a r g e  g r a n o d i o r i t e  s t o c k  o c c u r e s  i n  t h e  s o u t h e a s t e r n  p o r t i o n  
o f  t h e  s u r v e y  a r e a .  I t  i s  f i n e  t o  medium g r a i n e d  and i s  commonly 
s t r o n g l y  magne t i c  . 

MINERALIZATION: 

I 
M i n e r a l i z a t i o n  c o n s i s t s  o f  p y r i t e ,  p y r r h o t i t e  and t r a c e  I 

c h a l c o p y r i t e ,  P y r r h o t i t e  +/- p y r i t e  o c c u r r i n g  a s  d i s s e m i n a t e d  
g r a i n s ,  s m a l l  g r a i n  a g g r e g a t e s ,  r e p l a c e m e n t s  o f  m a f i c  m i n e r a l s  and 
as f r a c t u r e  c o a t i n g s ,  i s  common i n  t h e  a n d e s i t e s  and o c c u r s  
l o c a l l y  i n  t h e  a r g i l l i t e s .  They a l s o  occur  i n  small s tockwork 
z o n e s ,  w i t h  a s s o c i a t e d  c h l o r i t e - e p i d o t e - s i l i c a  a l t e r a t i o n ,  i n  b o t h  
t h e  a n d e s i t e s  and t h e  a r g i l l i t e s .  C h a l c o p y r i t e  was most commonly 
obse rved  w i t h i n  t h e s e  a l t e r a t i o n  zones .  

GEOPHYSICS: 

INSTRUMENTATION 

1) INPUT EM AND MAGNETOMETER AIRBORNE SURVEYS. 
"BARRINGER/QUESTOR MARK VI  INPUT(^) SYSTEM 

The INduced P u l s e  T r a n s i e n t  (INPUT) method i s  a sys tem 
whereby measurements a r e  made, i n  t h e  t i m e  domain, of  a  secondary  
e l e c t r o m a g n e t i c  f i e l d  w h i l e  t h e  pr imary f i e l d  i s  between p u l s e s .  
C u r r e n t s  a r e  induced i n t o  t h e  ground by means o f  a p u l s e d  p r imary  
e l e c t r o m a g n e t i c  f i e l d  which i s  g e n e r a t e d  from a t r a n s m i t t i n g  l o o p  
around t h e  a i r c r a f t .  By u s i n g  h a l f - s i n e  wave c u r r e n t  p u l s e s  ( F i g .  
A - 1 )  and a t r a n s m i t t e r  l o o p  o f  l a r g e  t u r n s - a r e a ,  a h i g h  s i g n a l -  
t o - n o i s e  r a t i o  and t h e  h i g h  o u t p u t  power needed f o r  deep 
p e n e t r a t i o n ,  a r e  ach ieved .  

Induced c u r r e n t  i n  a  conduc to r  p roduces  a secondary  
e l e c t r o m a g n e t i c  f i e l d  which i s  d e t e c t e d  and measure  a f t e r  t h e  
t e r m i n a t i o n  o f  each pr imary p u l s e .  D e t e c t i o n  of  t h e  secondary  
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f i e l d  i s  accomplished by means of  a r e c e i v i n g  c o i l ,  wound on a 
f e r r i t e  r o d ,  mounted i n  a f i b r e g l a s s  s h e l l  c a l l e d  a " b i r d "  and 
towed beh ind  and below t h e  a i r c r a f t  on 120 m e t r e s  (400  f e e t )  of  
c o a x i a l  c a b l e .  The r e c e i v e d  s i g n a l  i s  p r o c e s s e d  and r e c o r d e d  by 
equipment w i t h i n  t h e  a i r c r a f t .  

The a x i s  of  t h e  r e c e i v i n g  c o i l  i s  h o r i z o n t a l  and p a r a l l e l  t o  
t h e  f l i g h t  d i r e c t i o n .  T h i s  o p t i m i z e s  t h e  d i s c r i m i n a t i o n  between 
f l a t  l y i n g  s u r f i c i a l  conduc to r s  and bedrock c o n d u c t o r s .  The 
secondary  f i e l d  i s  i n  t h e  form of  a  decay ing  v o l t a g e  t r a n s i e n t ,  
measured i n  t i m e ,  a t  t h e  t e r m i n a t i o n  of t h e  p r imary  t r a n s m i t t e d  
p u l s e .  The ampl i tude  of t h e  t r a n s i e n t  i s  p r o p o r t i o n a l  t o  t h e  
amount of  c u r r e n t  induced i n t o  t h e  c o n d u c t o r ,  t h e  conduc to r  
d imens ions ,  c o n d u c t i v i t y  and t h e  d e p t h  b e n e a t h  t h e  a i r c r a f t .  

The r a t e  o f  decay o f  t h e  t r a n s i e n t  i s  i n v e r s e l y  p r o p o r t i o n a l  
t o  conductance .  By sampl ing t h e  decay c u r v e  a t  s i x  d i f f e r e n t  t i m e  
i n t e r v a l s  and r e c o r d i n g  t h e  a m p l i t u d e  of  each  sample ,  an  e s t i m a t e  
of  t h e  r e l a t i v e  conductance  can be o b t a i n e d .  T r a n s i e n t s  due t o  
s t r o n g  conduc to r s  such a s  s u l p h i d e s  and g r a p h i t e ,  u s u a l l y  e x h i b i t  
l o n g  decay c u r v e s  and a r e  t h e r e f o r e  commonly r e c o r d e d  on a l l  s i x  
c h a n n e l s .  S h e e t - l i k e  s u r f a c e  c o n d u c t i v e  m a t e r i a l s ,  on t h e  o t h e r  
hand,  have s h o r t  decay c u r v e s  and w i l l  no rmal ly  o n l y  show a 
r e s p o n s e  i n  t h e  f i r s t  two o r  t h r e e  c h a n n e l s .  

For homogeneous c o n d i t i o n s ,  t h e  t r a n s i e n t  decay w i l l  be  
e x p o n e n t i a l  and t h e  t ime c o n s t a n t  o f  decay i s  e q u a l  t o  t h e  t ime  
d i f f e r e n c e  at  two s u c c e s s i v e  sampl ing p o i n t s  d i v i d e d  by t h e  l o g  
r a t i o  o f  t h e  ampl i tudes  a t  t h i s  p o i n t . "  

"GEOMETRICS MODEL G-803 PROTON MAGNETOMETER 

The a i r b o r n e  magnetometer i s  a  p r o t o n  f r e e  p r e c e s s i o n  
s e n s o r  which o p e r a t e s  on t h e  p r i n c i p l e  o f  n u c l e a r  magne t i c  
r e s o n a n c e  t o  produce a measurement of  t h e  t o t a l  magne t i c  
i n t e n s i t y .  I t  ,has a  s e n s i t i v i t y  of  1 gamma and a n  o p e r a t i n g  r a n g e  
of  20,000 gammas t o  100,000 gammas. The s e n s o r  i s  a  s o l e n o i d  
t y p e ,  o r i e n t e d  t o  o p t i m i z e  r e s u l t s i n  a  low ambient  magne t i c  
f i e l d .  The s e n s o r  housing i s  mounted on t h e  t i p  of  t h e  nose  boom 
s u p p o r t i n g  t h e  INPUT t r a n s m i t t e r  c a b l e  l o o p .  A 3 term compen- 
s a t i n g  c o i l  and perma-alloy s t r i p s  a r e  a d j u s t e d  t o  c o u n t e r a c t  t h e  
e f f e c t s  of permanent and induced  magne t i c  f i e l d s  i n  t h e  a i r c r a f t .  

Because of t h e  h i g h  i n t e n s i t y  e l e c t r o m a g n e t i c  f i e l d  
produced by t h e  INPUT t r a n s m i t t e r ,  t h e  magnetometer and INPUT 
r e s u l t s  a r e  sampled on a  t i m e  s h a r e  b a s i s .  The magnetometer head 
i s  e n e r g i z e d  w h i l e  t h e  t r a n s m i t t e r  i s  o n ,  b u t  t h e  read-ou t  i s  
o b t a i n e d  d u r i n g  a s h o r t  p e r i o d  when t h e  t r a n s m i t t e r  i s  o f f .  Using 
t h i s  t e c h n i q u e  t h e  s e n s o r  head i s  e n e r g i z e d  f o r  0.80 seconds  and 
s u b s e q u e n t l y  t h e  p r e c e s s i o n  f requency  i s  r e c o r d e d  and c o n v e r t e d  t o  
gammas d u r i n g  t h e  f o l l o w i n g  0.20 second when no c u r r e n t  p u l s e s  a r e  
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induced i n t o  t h e  t r a n s m i t t e r  c o i l . ' "  

2 )  HORIZONTAL LOOP EM SURVEY 

The SE-88 u n i t  d i f f e r s  from t h e  normal HLEM sys tems  such  as 
t h e  MaxMin 11 above i n  t h a t  i t  measures  w i t h o u t  r e g a r d  t o  p h a s e ,  t h e  
r a t i o  o f  s i g n a l  ampl i tude  between two f r e q u e n c i e s  which a r e  t r a n s -  
m i t t e d  and r e c e i v e d  s i m u l t a n e o u s l y .  A low f r e q u e n c y  of  112 H z  i s  
used  as a  r e f e r e n c e  f requency .  The s i g n a l  d i f f e r e n c e  i s  i n t e g r a t e d  
o r  ave raged  over  a p e r i o d  of  t ime  i n  o r d e r  t o  improve t h e  s i g n a l  
t o  n o i s e  r a t i o  t h u s  g i v i n g  a s e n s i t i v i t y  t h a t  r i v a l s  t h e  normal 
HLEM methods.  

The su rvey  pa ramete r s  employed on t h e  fo l low-up programme 
a r e  a s  f o l l o w s :  

C o i l  s e p a r a t i o n  : 100  m e t e r s  
F requenc ies  : 3037, 2012,  337 Hz 
Reference  f requency  : 112 Hz. 
I n t e g r a t i o n  p e r i o d  : 16 o r  8  seconds  
Reading i n t e r v a l  : 25 m e t e r s  
Measurement : r a t i o  o f  ampl i tude  

between r e f e r e n c e  and 
s i g n a l  f r e q u e n c i e s  ( % )  

3 )  GROUND MAGNETOMETER SURVEY 

Magnetometers manufactured by S c i n t r e x  L t d .  of  Concord,  
O n t a r i o  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  
Magnetometer System c o n s i s t s  o f  one o r  more f i e l d  u n i t s  and a  
b a s e  s t a t i o n .  D i u r n a l  and day t o  day v a r i a t i o n s  a r e  a u t o m a t i c a l l y  
c o r r e c t e d  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  0 .1  gammas. 

The datum f o r  t h e  Sue g r i d  was s e l e c t e d  a t  57,800 gammas. 
The d a t a  i s  contoured at 100 gamma i n t e r v a l s .  I 
4 )  D I S C U S S I O N  OF RESULTS 

The Ai rborne  INPUT and Magnetic s u r v e y  was f lown and 
i n t e r p r e t e d  by Q u e s t o r  Surveys  L t d .  of  T o r o n t o ,  O n t a r i o .  The 
f o l l o w i n g  i s  quoted from t h e  r e p o r t  t o  Noranda concern ing  t h e  
two main conduc to r  a x i s ,  33K and 27N o v e r  which t h e  g r i d  was con- 
s t r u c t e d .  

l ~ o n i n ~ s ,  M . ,  1984,  Ai rborne  E l e c t r o m a g n e t i c  and Magnetic Survey ,  Noranda 
E x p l o r a t i o n  Co. L t d . ,  Ahbau Area ,  B r i t i s h  Columbia; Q u e s t o r  
Surveys  L imi ted ,  pp A l ,  A2, A5 



"CONDUCTOR 2 7 N  Priority 1 





The ground geophys ics  (HLEM) d e f i n e d  a  d i s c o n t i n u o u s  
conduc to r  e x t e n d i n g  over  a  l i n e a r  d i s t a n c e  exceed ing  f o u r  k i l o m e t e r s .  
S e v e r a l  s a t e l l i t i c  zones were a l s o  i d e n t i f i e d  p a r t i c u l a r l y  i n  t h e  
a r e a  bounded by L.40600N and L.41200N. 

For  t h e  most p a r t  t h e  c o n d u c t i v i t y  of  t h e  c o n d u c t o r s  i s  l e s s  
t h a n  20 Siemens w i t h  t h e  d e p t h  t o  t h e  c u r r e n t  a x i s  t y p i c a l l y  
between 10 and 30 m e t e r s .  The conduc to r  a x i s  shown on t h e  two 
g e o p h y s i c a l  maps r e p r e s e n t  i n t e r p r e t e d  bedrock c o n d u c t o r s  a l l  
w i t h  a  s t e e p l y  d i p p i n g  a t t i t u d c  S e v e r a l  conduc to r  i n t e r c e p t s  
have a s s o c i a t e d  magnet ic  r e s p o n s e s  t h a t  appear  t o  be  s o u r c e d  by t h e  
E.M. conduc to r .  They a r e  a s  f o l l o w s :  

TABLE 1 

LOCATION DEPTH CONDUCTIVITY MAGNETIC RESPONSE 

41200N/4004SE 1 0  m 20 Siemens 100nT ( w i d e )  

41000N/4012SE 10 m 1 2  " 100nT ( n a r r o w )  

40000N/39980E 10 m 1 5  " 150nT ( p o l e )  

39800N/4004SE 25 m 10 " lOOnT ( w i d e )  

6 38800N/4014oE 25 m 7 ~l 2901-1~ ( o f f s e t ? )  

The HLEM survey  has  a l s o  d e f i n e d  an a r e a  t o  be u n d e r l a i n  
by a b road  conduc t ive  u n i t  p a r t i c u l a r l y  g r i d  n o r t h  o f  l i n e  39,400N. 
  his i s  seen  as a - l a r g e  p o s i t i v e  o f f s e t  of  t h e  HLEM p r o f i l e s .  It 
i s  n o t  p o s s i b l e  t o  de te rmine  whether  t h e  s o u r c e  o f  t h i s  c o n d u c t i v i t y  
i s  due t o  a t h i n  s u r f i c i a l  v e n e e r  o r  i s  sourced  by a  more 
s u b s t a n t i a l  u n i t  ( b e d r o c k ) .  It  i s  i n t e r e s t i n g  t o  n o t e  t h a t  w i t h i n  
t h e  c o n f i n e s  of  t h i s  c o n d u c t i v e  u n i t  t h e  magne t i c  s u s c e p t i b i l i t y  
i s  q u i t e  uniform and low whereas  o u t s i d e  of  t h i s  u n i t  t h e  magne t i c  
s u s c e p t i b i l i t y  i s  h i g h e r  and more v a r i a b l e  t h u s  s u g g e s t i n g  a 
d e f i n i t e  change i n  t h e  bedrock .  

SOIL GEOCHEMISTRY: 

S o i l  samples  were c o l l e c t e d  on most o f  t h e  c r o s s l i n e s  a t  50 m 
i n t e r v a l s .  The overburden i s  g e n e r a l l y  somewhat sandy and a p p e a r s  
t o  b e  main ly  g l a c i a l  i n  o r i g i n .  Overburden coverage  and d e p t h  v a r i e s  
from moderate  t h i n  cover  i n  t h e  s o u t h e r n  and e a s t e r n  p o r t i o n s  t o  heavy 
t h i c k  cover  i n  t h e  n o r t h e r n  and some of  t h e  w e s t e r n  p o r t i o n s  of  t h e  
s u r v e y  a r e a .  



S o i l  samples  were ana lyzed  f o r  Cu, Zn, Pb,  Ag, A s  and Au. 
One problem n o t e d  d u r i n g  sample a n a l y s i s  was t h e  o c c a s i o n a l  
d e f i c i e n c y  o f  f i n e  m a t e r i a l  i n  some of  t h e  samples  and t h e  a p p a r e n t  
c o r r e l a t i o n  of h i g h e r  Cu v a l u e s  w i t h  s m a l l  sample w e i g h t s .  

Cu: Copper v a l u e s  a r e  g e n e r a l l y  low w i t h  l o c a l  s p o t  h i g h  
v a l u e s .  The Cu v a l u e  mean was 31 pprn w i t h  a s t a n d a r d  
d e v i a t i o n  of 82 ppm. Thus samples  g r e a t e r  t h a n  113 pprn 
can  be c o n s i d e r e d  weakly anomalous and samples  g r e a t e r  
t h a n  195 pprn a r e  d i s t i n c M y a n o m a l o u s .  A small weak Cu 
anomaly i s  l o c a t e d  a t  L 39550N/40,050E t o  
L39,200N/40,050E and a t  L 4 0 , 2 0 0 ~ / 4 0 , 0 5 0 E  t o  40,100E. 

Zn: Zinc v a l u e s  a r e  l o c a l l y  h i g h l y  anomalous. Va lues  r a n g e  
from j u s t  above t h r e s h o l d  t o  2400 ppm. The mean Zn 
v a l u e  i s  137 pprn w i t h  a s t a n d a r d  d e v i a t i o n  o f  71  ppm. 
T h e r e f o r e  v a l u e s  of 208 t o  279 pprn a r e  c o n s i d e r e d  weakly 
anomalous and sample v a l u e s  g r e a t e r  t h a n  279 pprn a r e  
c o n s i d e r e d  d e f i n i t e l y  anomalous 

Zn v a l u e s  have d e f i n e d  a weak t o  s t r o n g l y  anomalous a r e a  
from 50 t o  350 m wide e x t e n d i n g  from L 37,600N t o  L 
3 9 , 8 0 0 ~ ,  which i s  l o c a l l y  c o i n c i d e n t  w i t h  t h e  copper  
anomaly. A s  w e l l ,  t h e r e  a r e  numerous s m a l l e r  anomal ies  
s c a t t e r e d  around t h e  l a r g e r  anomaly. 

Pb: Pb v a l u e s  a r e  g e n e r a l l y  v e r y  low w i t h  l o c a l  s p o t  h i g h s  
up t o  220 ppm. The mean Pb v a l u e  i s  4.8 pprn w i t h  a 
s t a n d a r d  d e v i a t i o n  o f  3 .4  ppm. T h e r e f o r e ,  samples  
between 8.2 and 1 1 . 6  pprn a r e  weakly anomalous and 
samples  g r e a t e r  than  11.6  pprn a r e  d e f i n i t e l y  anomalous. 
The anomalous v a l u e s  o c c u r  mainly  i n  t h e  s o u t h - c e n t r a l  
p o r t i o n  of  t h e  g r i d ,  l o c a l l y  c o i n c i d e n t  w i t h  t h e  Zn geochem 
anomaly. 

Ag: Ag v a l u e s  a r e  low w i t h  l o c a l  s p o t  h i g h s  up t o  3 .0  ppm. 
The mean Ag v a l u e  i s  .36 pprn w i t h  a s t a n d a r d  d e v i a t i o n  
of  .37.  T h e r e f o r e  samples  between .73 and 1.1 pprn i s  
weakly anomalous and samples  g r e a t e r  t h a n  1.1 pprn a r e  
d e f i n i t e l y  anomalous. Anomalous A g  v a l u e s  a r e  s c a t t e r e d  
th roughout  t h e  g r i d  and o n l y  l o c a l l y  a r e  t h e y  c o i n c i d e n t  
w i t h  Zn and Pb anomal ies .  

A s :  A s  v a l u e s  a r e  a l s o  g e n e r a l l y  low w i t h  l o c a l  s p o t  h i g h  
v a l u e s .  The mean A s  v a l u e  i s  2 . 3  pprn w i t h  a  s t a n d a r d  
d e v i a t i o n  of  4.6 ppm. T h e r e f o r e  samples  between 6 . 9  and 



1 1 . 5  pprn a r e  weakly anomalous and samples  g r e a t e r  t h a n  
1 1 . 5  pprn a r e  d e f i n i t e l y  anomalous. The A s  v a l u e s  a r e  
s c a t t e r e d  throughout  t h e  s o u t h e r n  h a l f  of  t h e  g r i d  and 
a r e  l o c a l l y  c o i n c i d e n t  w i t h  t h e  main Zn anomaly and some 
o f  t h e  Pb and Ag anomal ies .  

Au: Au v a l u e s  a r e  a l s o  g e n e r a l l y  low w i t h  l o c a l  s p o t  h i g h s  
t o  200 ppb. Values  g r e a t e r  t h a n  1 0  ppb have been 
a r b i t r a r i l y  c o n s i d e r e d  anomalous. There  a r e  3 d i s t i n c t  
Au anomal ies ,  (1) on t h e  e a s t e r n  p o r t i o n s  of  l i n e s  
39,550N and L 39,400N, ( 2 )  on t h e  e a s t e r n  p o r t i o n s  of 
l i n e s  39,000N and 3 8 , 8 0 0 ~  from 40,200E t o  40,500E and 
( 3 )  on t h e  wes te rn  p o r t i o n s  of l i n e s  39,550N and 39,400N 
from 3 9 , 8 0 0 ~  t o  39,500E. These anomal ies  do n o t  a p p e a r  
t o  show any c l e a r  r e l a t i o n s h i p  t o  t h e  o t h e r  geochem 
anomal ies .  I n  f a c t ,  t h e s e  anomal ies  o c c u r  i n  a r e a s  of  
g e n e r a l l y  more abundant g l a c i a l  overburden ,  l e a d i n g  t o  
t h e  c o n c l u s i o n  t h a t  t h e y  may be p l a c e r  c o n c e n t r a t i o n s .  

ROCK GEOCHEM: 

A t o t a l  of  17 r o c k  samples were c o l l e c t e d  and a n a l y z e d  f o r  
Cu, Zn, Pb,  Ag, A s  and Au. Values  were a l l  low,  Cu up t o  200 ppm, 
An t o  430 ppm, Pb t o  200 ppm, A g  t o  1 . 4  ppm, A s  t o  44 pprn and Au 
t o  20 ppb. 

CONCLUSIONS: 

The ground EM survey  has  d e f i n e d  s e v e r a l  i n t e r e s t i n g  bedrock 
c o n d u c t o r s  w i t h i n  t h e  g r i d d e d  a r e a .  Those zones  l i s t e d  i n  T a b l e  1 
d e s e r v e  a d d i t i o n a l  work i n  o r d e r  t o  de te rmine  t h e  s o u r c e  of  t h e  
c o n d u c t i v i t y .  These zones  a r e  a f i r s t  p r i o r i t y  f o r  mass ive  s u l p h i d e  t a r g e t s ,  
however t h e  remain ing  conductor  a x e s  shou ld  be  i n v e s t i g a t e d  on a second 
p r i o r i t y  b a s i s .  

G e o l o g i c a l  mapping h a s  i n d i c a t e d  t h a t  t h e  c o n d u c t o r s  l i e s  a l o n g  
o r  proximal  t o  a vo lcan ic - sed imenta ry  c o n t a c t .  The obse rved  p y r i t e -  
p y r r h o t i t e  m i n e r a l i z a t i o n  a s  w e l l  a s  t h e  h o r n f e l s i n g  and a l t e r a t i o n  a r e  
n o t  c l e a r l y  r e l a t e d  t o  t h e  conduc to r s  b u t  n e i t h e r  can i t  be  s a i d  t h a t  
t h e y  a r e  n o t  r e l a t e d .  More work i s  r e q u i r e d .  

The geochemical  su rvey  was g e n e r a l l y  i n c o n c l u s i v e .  The o n l y  
e lement  which produced any s i g n i f i c a n t  anomal ies  was z i n c  and t h e s e  
anomal ies  a r e  on ly  l o c a l l y  c o i n c i d e n t  w i t h  t h e  EM c o n d u c t o r s  i n  t h e  s o u t h e r n  
p o r t i o n  o f  t h e  g r i d .  The conduc to r s  however s h o u l d  n o t  b e  o v e r l y  down- 
g r a d e d  due t o  t h e  poor geochem r e s u l t s  as t h e  a r e a  h a s  been e x t e n s i v e l y  
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glaciated and little if any of the overburden is residual. 

RECOMMENDATIONS: 

The following are recommendations for further work on the Sue - 

claims : 









APPENDIX C 

ANALYTICAL METHOD DESCRIPTIONS FOR GEOCHEMICAL ASSESSMENT REPORTS ------- - - - - - - - - -_____ 
The methods listed are presently applied to analyse geological materials 

by the Noranda Geochemical Laboratory at Vancouver. 

Preparation of Samples 

Sediments and soils are dried at approximately 80'~ and sieved with a 80 
mesh nylon screen. The -80 mesh (0.18 mm) fraction is used for geochemical 
analysis. 

Rock specimens are pulverized to -120 mesh (0.13 mm). Heavy mineral 
fractions (panned samples * from constant volume), are analysed in its 
entirety, when it is to be determined for gold without further sample 
preparation. 

Analysis of Saxuplea 
i 

Decomposition of a 0,200 g sample is done with concentrated perchloric 
and nitric acid (3:1), digested for 5 hours at reflux temperature. Pulps of 
rock or core are weighed out at 0.4 g and chemical quantities are doubled 
relative to the above noted method for digestion, 

The concentrations of Ag, Cd, Co, Cu, Fe, Mn, Mo, Ni, Pb, V and Zn can be 
determined directly from the digest (dissolution) with a conventional atomic 
absorption spectrometric procedure. A Varian-Techtron, Model AA-5 o r  Model 
AA-475 is used to measure elemental concentrations. 

Elements Requiring Specific Decomposition Method: 

Antinrony - Sb: 0.2 g sample is attacked with 3.3 ml of 6% tartaric acid, 1.5 
ml conc. hydrochloric acid agd 0.5 ml of conc. nitric acid, then heated in a 
water bath for 3 hours at 95 C. Sb is determined directly from the 
dissolution with an AA-475 equipped with electrodeless discharge lamp (EDL). 

Arsenic - As: 0.2 - 0.3 g sample is digested with 1.5 ml of perchloric 70% 
and 0.5 ml of conc. nitric acid. A Varian AA-475 equipped with an As-EDL is 
used to m405-re arsenic content in the digest. 

Barium - Ba: 0.1 g sample digested overnight with conc. perchloric,nitric and 
hydrofluoric acid; Potassium chloride added to prevent ionization. Atomic 
absorption using a nitrous oxide-acetylene flame determines Ba from the 
aqueous solution. 

Bismuth - Bi: 0.2 g - 0.3 g is digested with 2.0 ml of perchloric 70% and 1.0 
m l  of conc. nitric acid. Bismuth is determined directly from the digest with 
an AA-475 complete with EDL. 

Gold - Au: 10.0 g sample is digested with aqua regia( 1 part nitric and 3 
parts hydrochloric acid) Gold is extracted with MlBK from the aqueous 
solution. AA is used to determine Au. 

Magnesium - Mg: 0.05 - 0.10 g sample is digested with 4 ml perchloric/nitric 
acid ( 3 : l ) .  An aliquot is taken to reduce the concentration to within the 



range of atomic absorption, The hA-475 with the use of a nitrous oxide flame 

(1 
determines Mg from the aqueous solution. 

L A 

Tungsten - W: 1.0 g sample sintered with a carbonate flux and thereafter 
leached with water. The leachate is treated with potassium thiocyanate. The 
yellow tungsten thiocyanate is extracted into tri-n-butyl phosphate. This 
permits colourimetric comparison with standards to measure tungsten 
concentration. 

Uranium - U: An aliquot from a perchloric-nitric decomposition, usually from 
the multi-element digestion, is buffered. The aqueous solution is exposed to 
laser light, and the luminescence of the uranyl ion is quantitatively measured 
on the UA-3 (Scintrex). 

* N.B. If additional elemental determinations are required on panned samples, 
state this at the time of sample submission. Requests after gold 
determinations would be futile. 

LOWEST VALUES REPORTED IN PPH 

Ag - 0.2 Mn - 20 Zn - 1 Au - 0.01 
Cd - 0.2 MO - 1 Sb - 1 W - 2  
Co - 1 Ni - 1 As - 1 U - 0.1 
Cu - 1 Pb - 1 Ba - 10 
Fe - 100 V - 10 Bi - 1 
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